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LARTIUE, A7 Ty "L I TIERRT 00 LW D7dIiifibind 2 EEEIE L TWD,

2. BITE, WK 63T v FMICIRESNTNDEA, ZOREIXFERORFERETH 5,

6.1 ENMEE—F
5O0FEE— RN R—FSINTWD, LFD2250F— Kix, HETHD,

ET— 1L

ZOE—RIE, X7 T L—bOBEHETHL2—F T —X L— NV R— N5, 2FH AR 2 HHkiE %
boloa—PFF—& L— RS 58, A Ny FERSREZ IR L2V, ZOEBMHA DY LIZH
L A=y T Ty MIHIBREND, EOMRT 77 0 TRREIZR T2 &, BV AT AR %
T Lo 1 2L EOF vy 32V ETOTT —REEL, BEMICRETE RV, 7277 4 77REHTO Z
NWHDOT T —FRMENDLOEEIX, FENC K DREIINBNLOTHEEZLEL T D, ZOREIX. ZOFIE
DFPASNTH D,
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BiEE— K

ZOFE—FZBWT, ZEEER)TF vy 2ME, FY AT L —vara=y Mo TH—EA&h
277V r—vailloTIhy hANV—=IToHD, TYRNT TV —vara=y Mi, BEMEL
LWL, FInRTA—HRIT =3 U EFIT LRV, BIEMIENTENOMOTFEIC L - TEITS
UBHDINIMETR) DDIZV RRA L IR TF Yy RAT TV S =Yg ramy hTRVWEE  ZDE—
FIEIFIHTE %,

COEWELFIEL CWDBTF Yy XA T VLA —vara=y ME, =K1 tEEET— N2RELR TN
e b2, ZOXHIZ, B—F1 eFRE— NI, ZOFEELEDOREEMEEZZRL TNDETXTOFRE
ToOMAREET— FTRITNIER LR, 9T, BT — FO#FEMEZRT S,

UTFD300EET— R, #7varThdb,

ET— RO

ZDE—RB, YAX—F ¥ XV ETHNRTA—F T 2—va bT 4 L7 M) FEZOLZHE R
g5, 2Ok, BIEMIER LISERE— NIZAD, ZOF— R, Ay RTOETBREZR#EE L 72
WV FEIEITT 4 L7 P ESPNERE X, ZOFE— NIENTHD, L, BEMIEIZ%E)0fh
DOFBEWIZIE, fHBOETAa—F v 7)) ko TETSN A,

ET—F2

ZOE—RNE, XTIV —FD636A[ETHDH—Y T =2 L— MY R— 2D, 0 NEEIEEE
I, BEMEE T Ry RTOE y FAY T X M 27T = v 7 BRe & 1R 2GR Y £ T
A MEAREHIOA 7 T =G o AT DK AR A OFH R A FAT L, ZEMTHR—FRY 1S3
By AT AN DI LILESTRTT D), 2=F 7 =4 L — NI, =~y FFT T v hOff
NEIFE - T D HE(T 72 b b, O RHHIED 98.4375%H % X 63/64) T 5.,

ET— 3

Z DF— NIk, Nx56kbit/s & Nx64kbit/s & & #, 8kbit/ls DEH(ETHDL2—YF—H L— & PR — b
Do BF X XNAN, AUNT I F ¥ RN — o, A\ FEHRBEREIL, BEMEL R R
DBy FFAY T A MIxHT Dk T = > 7 HBREZRIET 2ER VY T 2 M, BERTOA 7 7 v K
V= ACKT D KERBREOHE L EIT L, ZEMTHEVICHT IR ——F v A% T AT HZ
LIRS TERTT D), WHEEFE O AIMRT 7 F ¥ 3V EZBMTHZE L0, =4V 7T
BRA— N~y KA Ty N5, 2z, BRICa2—FTF—Z L — a2 L TN D, =X
~y FFI7 Ty ME, EAXT 7F ¥ RICEDLILD,

6.2 TL—LiEE

£ 56/64Kbit/s v KL, T L— AT — U ATHKREND, — DD T L— A, 256 47 T v b b
RENTND, 477> ML, 175 256 £ TOFEZBOT LD, 7 —I I EELEL L, HF
& DIERZHEIRMT D7D 4 DDA — N~y FAE T Ty NA I Ty V64 F T Ty N128. A7 T >
F192 LAV T v R 256) &5k D,
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i@ 7p S ) 56kbit/s & 64kbit/s XT T F ¥ FIUIKI L THEHATE S L 912, A=~y R+ 7 v M,
TEY FETOBEREEGATND, 62205 625F T, By M8 H1THD L IZiEik &5, 64kbit/s
RTT7F ¥ XTI, By b 8lE, “I"icty h&ND, 56kbitls X7 T F v R/ TiL, LLTFOFIEI Bl
55,

- FEMT, CRC HED XS FIAIL, 8 HEFHOE Y M%2 “UV Ity NLTWARA I Ty MT—4F
IT v A=y FA7 T MK LTEITSN D, 56kbit/s N— RN RRT F F ¢ xL0MED
NDRBIE, &4 77 v RAMBESNDENT, By F8IFHIBRESND, ZDXHIZ, 7 By FEFHRA
125 11 sec BB TIaik S5, 56kbit/s X7 F F v 1L 64kbitls 7 7 2V T ¢ il L CREEE N D e B I,
8ty M3 125 secIfACEDND, ZL T, HBE Y NMITRTOAZ Ty hOHFT “17 2y K
L7eEETH S,

« ZAFMA 56k bitls X—ANY RRT T F ¥y XA HI1X, ZEY Y FRA MY —AF, U Tk
L, ZL— AU — FFAW)D By k 17 2K T 5, FAW gL &, 777y FEERT
72Hlz, “Uitky bankE8Ey baERT Ty MIMT D, D%k, CRCO LS 2T XTOF
EIX, ZORRAC-A 27Ty MHEA S5,

« A 64kbit/s 7 7 U T 1 il L CHEE S U7z BBkbit/s T T Fy LA S A I, 8 By M,
AT Ty NeZAE LT & ZITHIBRE LD, ZORERA Uz 56kbit/s B> F A R U — A%, JEFIZE~ 5
T, FAWO LRy b 1.7 RIS, FAW Sz &, 77y MEElKTA720ic, “1
Wy hENZHE8 By M3t 7y MIfHnEns, b, CRCO XS 23T XTOFIAIL, #D
RAECIAZ Ty MCEA SN D,

E—f0), ZEMTA 7 7y MR ZRE LT, 32 L TW5 64kbit/s B b A R U — A E T4 FAW &4
R0 LR, LNLRRS, ZETAIF YR NT I VA~ a A 77y MBROL 77 v MZ
LN WRBIE, FAWZRETEd ., ERFIEZMESE L2 TER 5720 THA 9,

DL RKRA LV SBEOA 7 T v AL I TR TN B, ZENE, 64kbits X7 7 F v
FNELTZETHE Y FA N —AFEFICERDZLERH D0 L, SZEHTTIEE B3
L1012, 7Ty MEAI VTR REEND R DI, BHEWET vy JAT IV —va ATy b
WOL 7T v NMEbERITIER B0,

H—A77 v NAI T HaBMHTIMIFH LT v ZNVT ST =3 a0 7 L — b LT 5558
3 ATy A I TR LRI SN EE L BET L IR TERNTH S I,

VIV F T L—AMBIZ, 105 64 ([ZFE RO LI 64 DEER T L—LEEATND, &~V T 7
L — ADEHGEIRREIL. 204870 CTh D, FO~IILTF 7 L — LAOEHGERFR AN BIER IE CHERk S A R o 2 %
TRITNERLRNZEICHERET DI &, b x, 22 CRRa 7 b — o, 1.024 B O i KHH

KERIE(F v R B &R — BT D,

DToMIZ, #2071 —3 v FJiEEZRRL TS,
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1 2 64 65 228 129 - 192 193 -~ 256
o To [~ [ewlo - e o [~ Irc Jo [~ lore
F1 F2 ‘ ‘F63 ‘F64

~I)VF T L— A

FAW : Frame Alignmemt Word(~7 L — AR ¥ — )
IC : Information Channel (153 7~ v+ % /1)

FC : Frame Count(7 L' — A1 7 > 1)

D :DataOctet(T— X 427 7 v R)

F1-F64 : Frames(” L —2A\)

6-1/J5-13871 7 L — A f#id
(ISO/IEC13871)

6.21 Ewv NERE
ZOBBIBWT, £4 7Ty FOE Y ME, By MMEESNDIAEZTRT bl 5 b8 £ TOEF M
FoNTWD, BiEE, I ey M EROICERF SND,

6.2.2 7 L—LRET— F(FAW)
TRCOTZL—LDA I T v F64iE, 7L —ARHYV— FFAWEZEA TS, FAWDE v k 1-8 DE|
HiE, DEDOLHITREIND,

bl b2 b3 b4 b5 b6 b7 b8
FAW 0 |0 (O |1 |1 (0 |1 (1

6.2 i THIR LTV AB XL 51T, 56kbit/s R— AT T F ¥ LUK L, mHID T E Y hOBEMeEEND,
EFwz, FAWIX7E Y FU—RIZR-TWD, ZEMTZEEIL RAPZRL7-0Ic78y ho7 1—
LARIMID — RERB LT e 5720,

JS—13871 -10-



6.2.3 JL—LH FFC)

FTRTDOTIL—LDF 7T v b 192 13, ZLb—2h 7y MFOMEZEALTND, ZL—Ah 7 M,
Nx56/64kbit/s DIEZIGT D8 % DF ¥ /L TOMMIBILEDOHIEL D DIZfEbivd, LT 7L —24
DOEADT L—2iZ, 7b—2bh 72 bREaTRITIER SR,

FCOEw bk 1-8 DEIMIL, DXDLHITREND, Zb—2hUr Oy 8L, #xT LiZkEyY b
THZLICEETSHZ &,

bl b2 b3 b4 b5 b6 b7 b8
m‘l ‘7V~Aw¢y& ‘1 ‘

72727L.0 = ZJL—AAhUr |k =63

6.2.4 fEHF v #IL(IC)
FTRTDOTIL—LDF 7T v b 128 1%, HERF v 210 % &, IC 1%, HFMKEBLE DA AR
TORAHARIT 5, 78I, FFHEzTTE LTV,

TABF ¥ RN ETOPRINRTG A —Z R ITom—2 g Nk L, BT v 3L T ¥ RO DHARIE %
o,

AT v RO Ey b 8bB)IE, X T 1ICE Y M B, THE K7 - 111513871 2B,
6.25 KEIRIFKRE(CRC)
TATOT L= LOA 7T v b 256 11, KERIARA(CRC) 2 AT, CRCOE y b 1L8OF L, SEO

kIR END, CRCAZT v bOE Y F8iF, #izx T 1ICkty FTAZLICHEET DI L,

bl b2 b3 b4 b5 b6 b7 b8
cre [1 A [E | crRea 1]

A: Ay b-A=1 D L & TMTT L—aREIN ENZZ EERT,
E: =7 —ty h-E=1lDL &, HHFMITCCRCA 7 =D SN Z L ZRT,
CRC4: M7 ny 726 LTCEHAELZ 4y hd CRC 251064 25 H),

CRCA DML, A7 v arThsd, EEy FOEHEE AT, CRCA FIHOFEMIL, 6.4 TRk LT\ 5,
(A)E > MI, D 6.3 TRk LT3,

CRCAZMALARNEE, HEMTIE,. EEY 42 0IC, CRGAE Y h&E LTk y b LTI S22,
2=y MR, EEY & 0IC, CRCAE Y &2 TR_T LIy FLEZOEZELILE &, ZEFHMETO CRC
FlaZEZ L, Fi< EE > h& CRCA By M B L 2T WX R 67220, CRCFIAZEEST 5 FR
AV MR CRCAE Y FRFTARTLTRVWOEZ(ELIE X, CRCFIEZMIES TR L2,
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6.2.6 A—I~NYFFITY OB

A=~y RA7 T » NI, Frxn li+l) 28054 — "~y NF 77 v b, Fr b i 1280
THRHIET DA — N~y FA 7T v b5 125usec ZEI2T 6 LTE T SN D L O IZEFEHTT v 2Tk
WCELG SNLRT AU B, B2, b L, F v 1 UTF v FAHBIFIC & - THBl S 7z)icdksnT
FAW 72 7 v R 3, Z =0 TIGE SIVRDTZHEG . T v 3V 2ICBWT FAW A7 7 v M, K =125
uSeC CIRESNIED R NIE R BT, Fry R 3ICBWTFAW 47 7 v ME, K4 t=250 1 sec TRk X
TR R TIER LR, 2L T LT, F¥ XA mMIZEBWTFAW OF 7 5 v M, B4 t=(m-1)*125
1 SeC IRk SNBED e T T e 7w, ToMoA 7 7 v NI, RUHKIEZ L Lo TakEhb, 20
FORFMEO HMIL, T X TOF ¥ RO s T TE LT EEIIA— NN~y NE7 Ty el nT5 2
LIZHD, ZOFRGMIT, EELERDIMEAT 4T OT7 L— MG LI TH D,

BUZHES T, TRy NT—2 T 7R LE— R3OEELER L CERERSNDHADA 7T v bD
Byl 2%, ZofX, TL 7L —20HOLOTHY, T LT, ZOFEOHKIOLE TLRET A
TAIEERY, &5, MHOEBNCK LT, ZoFlE, BET D F v rADOE S & ZOFIEOHIK &
EERVEETIF vy LD THWDS, ZOFE, Fy T S L= a7 L— L&) DSL 7
L— MRS AT 2 L RARRICIET D, FDOF ¥ RXAT L7 —v a7 L—AiEIE, DSL 7 L—A
WELREET DI EBMEL IR,

HE—8kHz D7 L—I v/ Trry L THRWHBIZIX, LAY 11X DSU/CSU Tkt E4d V.35)
LAY 1AM LESE, DS 7 L— AT FAW ZRRT5 7 L—I U ZIIEHTE RV, ZO5E. AT
By MllE7 L— AOBRORNCS ) T MEEN D 2 LN TE 5.

A=y KA T v N OB DERFMCESOT A=y FA 7T v MITLY AT LD
8K 7Ty 7 L—LOPTOTNLIOOF 7T v MIBEESMA D2 LD L) R GIETT7 L— A ThLY
D, M6—20S13871 1%, A— 3~y K47 T v b D 6x64kbit/s DIE OBERGEN TO R O S )% 3%
o TOINE, F A RAVBHIFIC Lo TR SN DA OF v xRS, ZOFITIE, F v w2 ihl+
37 v RUZH L TEDILD DO DB S ER LD TH D, ZHud, BREMHTIEZRV, FAW £72i% IC
F A=y RA7 Ty My, RNOITIE, TL7 L—20BITH 5,
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FXRXNT T VF— g

F ¥ A
1 2 3 4 5 6 7 24/32
1 FAW| D1 | D2 | D3 | D4 | D5 | D6
1 2 D7 |FAW| D8 | D9 | D10 | D11 | D12
3 D13 | D14 |FAW | D15 | D16 | D17 | D18
- 4 D19 | D20 | D21 |FAW | D22 | D23 | D24
L 5 D25 | D26 | D27 | D28 | FAW | D29 | D30
| 6 D31 | D32 | D33 | D34 | D35 | FAW | D36
N 7 D37 | D38 | D39 | D40 | E41 | D42 | FAW
* 8 D43 | D44 | D45 | D46 | D47 | D48 | *
65 IC | D D| D | D
66 D | IC D| D | D
67 D| D | IC D| D | D
68 D|D|DJ|IC|D]|D]|D
69 D| D|D|DJ|IC| D]|D
70 D| D|D]|D IcC | D
71 D| D|D]|D IC
72 D| D|D]|D *

%] 6-2/J5-13871 6x64kbit/s DIFE D

(ISO/IEC13871)

(£— K 3EIE)

BN TR SN D A — "~y FF 7T v b

THNE, TRTOZ—WF—F L — FNERFT5EF— N 3EECBNTH— 1~y FE7F v ML D
BEBEREMO 2DIEDLND N+L F ¥ X VERT, T—F 2B\, 73lIER s 2—FF—%
L— M, =y FE7 7y ERASNIZHBOED OWRIETH S, E— N LIZBWTIE, F—
~y RA7 Ty FefEHAET, 7HL M LW ETOFBIENT —4% & LTREETH D), Z DAl
BNWT, 2—HFF—=F 1 NI, BETEFIRCKS(IToND, TOT—F A FDEV X, FLAHKX
TIEFSTFONAHEE T) 7AZ Y ZAZ(NE. TXTOE Y MR LIy bSRTERESN WA T >

k%R,

FE—ZOE, FYRAT LA =2 a3 OF ¥ RAEZEET, Fr 2T VLA — a3 OF ¥ 1L

iy & DSO DF S ORICBIFRIT RV,
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6.3 JL—LEHHLAK

T—F1 2BIUN3ICBNT, HXxDF v RLHD FAW X, #x OF v RV % BT 5 FER E R Il
bitd, E—K2&E3IZBNT, FxDOF ¥ /O FAW 1, 7 L— ARBINEL Lz, £72id, 7L —
LFHIREE L7eh E D D ERET 2721 e < Bl sh b,

7 L— AR O FE K

T RARA v M, 3ENERE L TiRo /-7 L— AR U — F(FAW) £ 7213 3[EE#E L TiRo /-7 L— 2o
TR EZE LSS, 7 L—ARMOEKE RO R IER by, 7L —ARBOERERH L
Be. TV RKRA 2 ME, HEFHAO CRC A7 T~ MHORBIE Y MA)ZE 012ty b LA bre
v,

7 L— ARE olEE
T2 RARA » ME, 7 L—ARBIOERE R Lictk & F v 3B IZ T IC 7 L— ARB o[BI %
BltA L7 iuE e bievy, 7 L—ARMIE, =0 RBEA 2V "BRKRO—F7 U A &R Lz, Bl S
LEZRIND,
— Effe7e 7 L— A[H 7 — R(FAW)
— 7L =AY —ROXRMLTZ 12847 T v MEIZ, ZL—Lb AU EF 7Ty FHOE Y k 1=1 O
BT L D
—RDOT L —AIZBWT, EER7 U— AR T — F(FAW)DIFEIE
— W~ A% F ¥ RV OMERRERHIC CID=0 DIFTE

WO 7 L— ARBOWLZHD D201, T2 FRAV ME, BROAEY bR 1ty hEaniz 2
F#EE L7 CRCAZ T v baZET52ETHHOaxsvary LT L—ADT =Xy MPTTRTI
DR — 2 EH LTI B 70,

TURRA U MEILAEY FR0ICEY hENECRCAZ T v b & 2 [EHR L CZIET ATV,
F—2Ey NEFIZ T L —LADOHTTRT 1 ONRE—2OREEBELTERLR N, AEY RR 0
Ity FENTZCRCAZ 7 v & 2[ENHgE L CTOZEIL, TN 7 L— AR 28I L2 & 2 Rgd
50

6.4 CRC4 F|EDEHEA

CRCA FIEIX . flHl % 0 56/64kbit/s T /L DT KL KOE(EME & BT 2 HREZ 10325 2 LIl
bbb, 4 OODCRCE Y MAZT v h 256 DFEANLE T E Y MILET 5)E, CRCOFHELZ SN T
DAFEIZEEND, IHIT, 3 By MI, E By FEMETN, FOGHUGIAIZZET —ZIZO0WTERY O
FREFEETHEOIHEHINDIWBIAIE., AiO7 L—ARRY 2 & A TZEINTZNE D DY),

CRC4Z. TTCHEHE JT-G704 TEHRIN TWDH I LDOFIEIC L - THEHAEN S,

6.41 CRC4Ew rDFE

CRCA4 1%, CRC4A A7 T v FORFID 255427 T v kD7 L — L2 T 56/64kbit/s F ¥ R /L3 TITOW
TRHE SN, LR ->T, CRCAIL, BllAIZ, 7L —2 BI04 27 7 v Wl Z21E, Biod 7 L— 4D CRCA
ATy FOTSHIHELS A7 T v NTKRTIX, CRCAA 7T v FOERIOAZ T v M#lZIE, 255 47
T N)D 25547 T v MZOWTEAE SN, CRCAA 7 T v biE, CRCADEHEIZE TN,
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6.411 EELBREDFIE

F 27T v b 256 L&D CRCAIL, 7L —LHD CRCAZ T v hORID 255 427 T v h DL EAFEH
2 X4 %R UAERSIENK X4+ X+1 TE o2 (EP 20 DRIATH 5,

T —ADNEELHEAL LTRRE LSS, 7L —A0EAOEy MRy e LTS
RIFER B, [FEEIC, CRCAZ 7T v hO By k 4ATREIRORK Ei ey b, By b 7TIERIKORK FAL
By hEEFIND,

6.41.2 FMSILFIE

TV—LOA 7T v b 1iph 255 1%, 6411 TERSNDRIREFIH 5, REREHENOORETHD
FURIE, 7 L= L7 7 v | 256(CRCH2 7 10 CRCA DLEIZFAS LS. CRCIHEVNDH8E Y
DAT T v FTHESND, B6kbitls DT 7 F v FVEMERA L, —BIEDOTZ0IlEx DA77 v b
DEw k8% “1I7 IZWHE LARTITR SR,

E—6.2 TR EINDHA. 56kbit/s X7 T7F v F/IKHLTHE8 Y ha 1ty 252 &1E, CRCD
b DENCE 2 DB TT v NORBENET-END L THD, TOKLXDOF I T v FOE 8 B b
&, 56kbit/s D_— AR RRT T F v 3V EFH L7256, CRCOREOK., BETHRNCED B b,

6.4.1.3 ESILFIE

FZELETL—20F 7T v b 155 2551, 6411 TERSNHRELBEOFIEIHE S, 56kbit/s D
RT TF ¥ 2 NVEERT A, —BHEOEDICF 7Ty hOBERICTH72018 2D T T v M7 L—
AT — ROEFINLELNDNC “UV iI2ky FLEH 8 By hEMx b/t bialn, FE L
REOFINEIC LV ELNHETHIREARIL, 7L —2DF 7T v b 256 FIZZEENS CRCA Ly b &
vy MRS D, b LESMTHEINZRRE A7 T > » 256 HT{EINDH CRCA By hd—
L7z biE, RELEZ7L— AR BRENLO LB TE S, b LEZNLRES TWDIHA. REL
77 LV—AIZRRD BB D LY TE D,

HE—6.2 DFERIC L B &, 56kbit/s T T F ¥ R/LICKT D CRC DiHREIL, H2DE 7T v hOHKEIZLIZ
Ty bLEFE8E Y MEHALEEIEITIND,

6.42 #ERELTOEE
6.42.1 CRC FlgnH#&

T RARA v ME, #EA LT CRC HELFIEDOBGIZ L > T CRC FIEXEH I TWD Z L &R
B LR R B0, ZRUCHES> T, §XT1TRVWCRCE Y FkEEhsd, bL, =V FREA |
MWZOF ¥ F N TCRC FIEAZYR—FLTNLERLIE, TXTIUNDOMHEICEY hSNTZCRC By M &
L b7 o7 CRC AV T v N5 LT84, CRC DERLTIEZ AR LT e by, Znlisto
%, CRCEy &9 X_CLickEy bL, EEY M2 012y PLTERLARTNIZR DU,

T RRA L ME, $_XTOCRCE Y M& 1 £, EVy &0ty M2 ZLIT&Y CRCHZ{L
FIEZ BN L2 Z & 2R LT uERe b0, = RARA » ME, 3T LIk y h&7Z CRC E v
FeOlZty RENTLEEY b2 &b 7572 CRCAIZ T v M 3G LG, BA{LPIEE Bz L
RTFHIER B 70,
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RO FNEIL, =2 KR A > > CRC FIHAZBB L THrOKR T2 E TOMIC, CRCFEY OEWHIM %
BlERZLED, ROZODPMEFICBWTE BNAITENE., ZhE2EETRETH S,

ZOFNET, = RRA V FNF ¥ RNAR_R—R|Z L5 TF ¥ %/ ETCRCFIEZAREICT S Z & 23]
75,

6.4.22 EEw bOEIME
CRCAZF v FDEE Yy M, ZEMICHWVT CRCIAY AR ENT-H4A(6.41.38M), REMTI
2y h&ansd, b L, 5 TRIFNEFE0ICEY h&anb,

6.4.2.3 RYKMHEDEER

56/64kbit/s F v /L DOZAZEE L. 1 I D CRCERY O 7 L— L2 BERET S Z L2k » TER
THZLENTED, FELEIL. LIcky FENTE E Y FAZESNEHERET S Z &Ik - TER
THILEBTE D,

P—ERATTF v RVOBRERLES T HOOEMEL, FROMEL LTS, £ LT, EEITKAFET
50

7. BERF v RILDEA

THHRTF ¥ 2L, 22D RRA & ORI THIBIE R ARET D 72D END, RTOE—RT,
WG A—Fx Tz — g U ERT ¥ RUVE~ A2 F v FALOBEO 2K E AT, T— R 2
& 3TILBEMIEF & IEOMkE T > & FEHTF ¥ FUIRTORT TF ¥y F AL TF Y RV T J L~ =
VIV —ALDA 7Ty N 128 % HET D, T— K 1T, AIIBEMEFZ, FHHRT v R UEETOR
TSFX¥INTFXYRAT T LT = ar7L—a0F 7Ty 128 % 54T 5, F—F 0 Tid, #IH
FA=Z XAV T =3 OB, ERT ¥ RVTHFE LR,

71 BHRFYRILIL—L

ERTF ¥ 7 L—AiE, TOHE1F 7T v MCEA 7 ALIGN(T T A A 2 B)23Z — 2 (01111111) 5 -
T7b—2MEENTWVD, B, ZNLUBEOA 7Ty hOFE 1 Ey M Licky hEhTWwWa, ¥
7-1/3S- 13871 IXEFEHRT ¥ FN(C) 7 L — LADIEEE R LTS, ICOF 7T v MITE Y FOFEREEAT
WBTEIFDT, 56 & 64khit/s T T F ¢ X TIBEOMENMEH PR TH D, K 7-1/3513871 TiX, %
ATy hOE Y h8IX1DEE L DL I ITEKDEN TS, 64kbit/s X7 7 F ¥ F/LTIXEw b 81X 1
Ty &N TS, 64kbitls 7 7 > U 7 o &0 LT X412 56kbitis X7 7 F ¥ x LTk, B k81
W7V IS, A7 7y 7 T LITE Yy FERTWD, 56kbit/s N— AN RRT 5 ¢ XL
OEEIEL, EOXT Z7F ¥ XV ETIREEESNDF— "~y NIF 77y MIZ 7T By MNZTEEHEY L 8
IR L 72V, 6.213 56khit/s X7 7 F ¥ X% 5 e DFNEZFLR L T\ 5,
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bl b2 b3 b4 b5 b6 b7 b8

ALIGN
F7 7 v KO 1 1 1 1 1 1 1

1

2 1 Channel 1D 1

3 1 Group ID 1

4 1 |OperatingMode Res 1

5 1 RMULT 1

6 1 SUBMULT BCR| Res |MFG| 1

71 1 RI RL RL REV 1

Req | Ind
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9 1 Transfer Flag 1
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1 1 1 1 Digit-7 1

7-1/3S-13871 fE#hF ¥ /L7 L — A
(ISO/IEC13871 Figure5)

E—BEE T OMBER DX 7THT L Y ROEREE AR SIND & S ITHM Sh D REE) DRz it
LTb\éo

LIF, B>V T &SR,

711 L—RIUFTSAXVESTL—EIALFTSAVYDOHES L UVEME

X7 TF ¥y xNOL— MEGBE b L IX 6dbitlg BN G2 bde, 77V r—vars—X1L—hiZ
RMULT <> SUBMULT Ol L W& 72 &5, £72 . RMULT R SUBMULT DIEIZLL T O X 9127 7Y 4r—
varF—AL—MAICKVEEXFEEIND, UFOHEROLETOF—% L— b bits'second,

PUF, W T E S,

7111 FYRILFTILE—=230TL—LLEDTTIUr—2 a0 T—208S

T—FK 012 DT TV r—vars—4L— MNMIFHIT T L — MEBR\DIEFEDOHFHFEIN TIN5,
£— K 0,1 TIZ EBRIZXT 7 F v /L L— b BCRIZ% L\ (EBR=BCR=56 % L < I% 64kbit/s), T— 2 ®
EBR |2 BCR @ 63/64 O b & 72 % (EBR = BCR * (63/64)=55.125kbit/s(BCR=56kbit/s) & L < % 63kbit/s
(BCR=64kbit/s)),

F— F12 CIEETORDREIREEZT —X(E— FD)b LT — X BILOA— 1~y F(E—FAIZ &L
DEER &SNS,

S17- JS—13871



FT—RI3DTFUr—arT—4 L — AL 8kbitls DIERENHFENTWE, T F U r—avri—
BT HZOMEEFR— 3572012, NEBOMWF ¥ RILOERNRHEIED — OB BMER S5,
FT—R3THE2ODNFGA—FZLMIIT TV r—arb—heR_XT5F ¥ 2L L— b EICEHESH
5, TNHDONRFA=RIT TV r—va T —FEESNEBOF v RAVHNOE Yy hOFEZERL TN
Do

PIF, #EHNZ DWW TSR B,

7112 IRSA—4L LMODFHE
ZDHEIFT—RIICOREHEND,

LM Z5HETH720I12, NBHOF v XAV TREINDDICHLERT TV r—v a5 —2DEy D
BE(HEBITS(N) ZHDIT KD 2T HIE R ARV, REMNZT AU r—3aF—%L—F A % EBR T
Bl ST-BOHEY LEHRT D, 2L, HEV 0 DEEITERL,

PIF, #EHNZ OO T3S E B,

7.2 1EHRF v RIL(C)REA

T % XNV DRT A= DT — g EERE BRIIERT v 2RO REI ORI 2K bT
57 L— LRI AL LTI 6700, FIIF v RV ORT A= AT —2 g U O&ITE, EHR
T ¥ PRIV A Z T v FVEEROFIRIEEZFE S,
ALIGN X1 T ¥ RV R AR ET 5 Z L iTflibind,

PIF, #ENZ DWW T3S R B,

7.3 fEHRF Y RIL T L—LOEIE LR

—HESRBMENL LT D, =2 RABA ¥ MIEHRT v 3V ECEBAICERA v — V%25 L7 < TiE
RHIRWNBESH), ZOFERERA v E—VEERT D IFIERTHEE, ZOBWIEIZL RFRA
RNMERT ¥ 27 L—AOH LWMEOEHEZHIG L TS HERT, v AX T v XVOFHINRT A —X
XA T— a3 BN T, FHRA v E— VR A Y —F v RO TORFEIEEZ AN TEZ SN, 8T
A—BRALT— g VINRALT AE T AT 7 L —AEEORBERTF v 2w S lciET 5
e,

PIF, #EHNZ OO TSR B,

JS—=13871 -18-



8. FI&

8.1 MHE

8.1.1 #MEAF v RILERE

ARIEINE 2 HENL T D 2 DFEME, EPHUE O ABIEAZ LR L, v —F v RECHE R S Tn b,

B DM EALHR T, nx56/64kbit/s MEIZIS 1T DT ¥ F AR & & bIChhE D, ZOF v FE~ A
H—F ¥ RV EMHEN, RTIRA—F XTI 2= g VFIERZOF vy 3V ETEITENDS, WTHoMld
FERRF IV = a VFIENETT5E T, W DAIFFEREZ b RET & T,

LIF, REMNZ DWW TIXHESTE B IR,

8.1.2 {HMF v RILERTE

T—FOCR LTE, ANMFrx L ETIE7 L= LRER SN D, ZORE, DEQFIEIIHEH Sn
T AT ¥ RO E PRI O F ) DAMIBFIENERZ S, ZRo BRI TWDLH0 & LTT
TV —va VT X RVERKT 5, £ TOF ¥ RANEER S, ¥ 4 ~— Txadd0l 25 1L Sh b,
E— R 1, 2, 3R LTIE, lx OFMNTF v 2zt L, EREN OB TN L7 RE, FEFE[NE 0 12
HELZCRCAZ Ty MIBITFARMA)E Y M, OICHRELIZEE Yy b, LIZREL/ZCRCAE Y M &
IVNT T U — EEDREE RS, ET2T —F A7 T v MIBWTUETRTLEEL 2T 6720,
FEREE TCfa % A ~ #BAtET 5,

PIF, #EHNZ DWW TSR B,

8.1.2.1 {TMF v RILEE—KRBEIBFIE

MF ¥ X VERET, 1296 LUTENL EOTF ¥ RV TRIEMA A L2, =2 NARA 2 MINEA G
FTENT—H L— FEHD LIEOEREZ T 50 RETE S, ZOHEIE, RBUTETOT ¥ RN [FH
T 50, FFERINDANC Txaddol 3% A A7 U hT 52 L EEFRIND, s olz, £/
13k LT TxaddOl A34& BRI L= F v RV DA, BT v 220 LET LT % 210
Pkt 2R A 50, £33 Txaddnl 2& T4 2 D2 HU T OEIAFIAEZIT ) N ERIRTE 5,

PIF, 3N DWW TSR B,

8.1.3 EEEIE

—HBHWOF v RARERES S, WlO Txaddol 281k 2%, —HE 2 OF v FAN LT 4 —iIk
RBIZe o T2 BB I, 52 OF ¥ xRN — I VRBIREBIC /R o 7o B)= > RARA > M Txadeq ZBka L.
NX56/64kbit/s FEOD 45 % 0O F % /L OFXHEIER 72 % 5t 2 7212 FC &2 2,

FEWOBZWNERF T, FEIFIERF S IXFERICIZR B2, K2 DTy R T%E LT ¥ R/Liksl1 (CID)
YR T ¥ FVEFIO - DIl 72 e 7220,

-19- JS—13871



WD R THES] & FEET ¥ 1L & ORIERHIEZIT O KL, RTOF ¥ XL OFRA v E—T O
DYE— R T 4 r—ayR=EDEMTy NZEE LRITUULR LRV MO TONT A —FTH &
FERIZ L2 b2y, E—R2K 3T, =y RTCRTOFT ¥ XVDIEFERA v —Y CTRI=L 2%
15 L7k, PEREZSET L Txdeq 471 L, 22— 7 —Z OREZ A LT 5720,

PIF, #ENZ DWW T3S E B,

8.14 BALTIFEH
TV RBA Y NI, BESITF ONTEZA~DEA LT 7 MIESWEBIERITh T 5720,

PUF, 3N DWW TSR B,

8.2 BEFOMFICxIY 4HigIEEM

HIBIEOBIIME—, E— R 2 KO3 IZBWVWTHRETH D, £— K2 T, F ¥ RO LV ik
EEMOAAETH D, T— K3 TEF ¥ FAZBMETICNFHOF ¥ FALOFOT—F vy Mz
325 2 LIC X0 HIRIE BN ATRETH 5,

WL, 22— 5 —% L— F 2T AIC, b EDOEEYMEPICHEEL TOVAIEC 1 6 LLIEZEN
PLEOEIZE L TEMNTE 5,

E—FEHEC L > T, 2= 7 —=2F, Fr @ik ansnd Lz,

821 FIALI— 3 U (FEEAIN S D)

FERHR 3 B R OB NER EER 21T 5 & L7KRE, B2 TOF ¥ RAVOERA v &—Y D CID % 012k v
My xE—va 77 27)L T, RMULT & SUBMULT 7 ¢ —/V RIZHi722fliz & o b LT b1 s
Ve FEFHI(H LET LWDT ¥ RADBBERIGEIXFLAG 7 4 — /L RIZT v~ 1 2y ML, T4 Yy b
T 4=V FETRTCLUZ L TEFEESEZERLRTNIR LRV, ZOMDART A —2FEIT, XA T—
Ta v Lzt y P LRTHIER620, BT TCadd ZBiia L2 T IX e 67280, b LFTLVWF ¥
RNPBEIRF U AT, F— R 3 TNEFEHOT v 12 LTl 2 Hn9 2). KkiZ XFLAG &
FUAPY N T 4= FET_NTLITEY FT 5,

DITF. ZEICOWTIZH LA B R,

8.22 I I— 3 (FEMFAIL S DR

IR S F R ENOR T — a3 VEBBTE D, BEEIITRTOT ¥ RV OERA v E—
DCID %0y F L.RMULT & SUBMULT 7 .t —/b R&EER SNz L— FETICB )i v b LEE

T2 LT XY IR OB A ER L2 T uTe 5720, EAFHRIT TAadd 2 BR4G L 722 T id7e 670,

PIF, #ENZ DWW TS E B,

JS—=13871 -20-



8.2.3 {HMF v RILERTE

TN HT 7272 T % RV A LT, CRC A7 7~ hOHORIBI(A)E > &0y ML, EEY |k
ZO0IWEYy PL,CRCAE Y hETARTLIZL, 7= 477 v bEE2T LI LEY VT 7 L— AR O %
BEBB LTI SR, LITICRT 7 4 =L MEDHEWR A v — Y OFE LA LRIT TR b7
v,

PIF, 3N DWW TSR B,

824 BALTIFEH
TV RRA Y MIBEESIT ONZZ A ~DEA LT U MIESELLTOEEEZITORITIULR B0,

PUF, #EHNZ DWW T3S E B,

8.3 ERATFDMEIZxd % HitiRHIBR

HIHIRIZBAEDMEN S, 22— F =2 L — N 2ROMLZOIMT 5 2 L 2 LI T2 2 &Ik - THI
52 LN TE D, WHIEHIERIZ, i—E—F2, 3THRTHD, EHLNOMTHENS 1OEZITE
ML EDOTF ¥ FVHIRESR 2B 2 Z L TE %, F— F 2 TEL AEAlRIIV»-o b2 b 1F v
XNDHIREE®RT 5, E—R3TIE, =0 FRAV MIF v RV OEPZRLIENEHOT ¥ XLDE y
MR AR S D Z LT XY ORI 2 ERTE S,

8.3.1 HEMEIN S DA

RHIERIIETOF ¥ FLD IC LOFERA vE—DCIDIZ0%ZE Y F L, £ LTRMULT & SUBMULT
T 4=V REFLWMEICE Y FLTRETD I EICL 0, BHREORD BRZBMS Le gz b,

b L1F ¥ XNOHHEIBRS L E LTTF ¥ XAHFDBEDNRIGE XFLAG 7 4 — /v RIFHIBRS N2 TF v
FVHRAIF- G & L CEIYS TONR)ZE ZRTER S0, b LEBIC1F ¥ x AL RHIBRE DY
B, B TEY ToNE—F Lo CD EEIEE LRITHIER LR, 74 ¥y b7 40—/ NIZERBRR
BELIIPAD XY 77 XD EL LN EEERITIIERL RV, ZOMONRT A —X T, FIvT—T 3
U782 & £ 20 iE7e 72, FEHAlIE Tedel # A < &8 LT U7 H e,

PIF, #EHNZ DWW T3S E B,

8.3.2 EM{EIN 5 DA

EFEAIEL,CID=0 & # LV RMULT & SUBMULT DfE% & DIFR A v 2 — P ZREMOFT X TOF v 2
VD FIRET 5 Z L2 Lo T, WIRIERIBRZ BRAE L2 T UER e, 7272 1 2O F v FADHEIBR S
5725, XFLAG 7 4 —/V NIZHIBREN DT v 21D CIDCEMNZ L - TEIV ¥ THNR)EEA TS
e bien, EHOF ¥ IAPHIRIND b, ZFIEREMH RARA Mz XoTHY ¥ Thhi
CID O bHEVMEZFF > TNDF ¥ XA TR TUERDLRW, T4V y 74— KX, HlH=2—FH 5
WEPAD % 77 Z G A THRITIUTZR B0, Z LT, BMHAIE TAde ZBis L722 T e beuy,

PIF, #ENZ DWW TSR B,

_21- JS—13871



8.33 AALTIEH
T RIRA Y ME, BEESITONTZZA~DIA LT 7 MIESWHEIELZ & S0 570,

LIF, REMNZ DWW TIXHESTE B,

8.4 MEEDMR

TE 22 (HHEE BN & O HHSIER IR 2 RO TV D= RARA v FEICET D) DBA T, #iE B Mo %
RiF@wEELEINRTER LR, LaL, =7 =3I LT v 3V EHIRT 235018, mRigEE
OERME SN2 T HIER 5720,

8.5 MEDYIER

INLOFIET, EOLIICFOUIW Z R T m— hTBHRENERT B, EIEHL, HDVIIFERH O
EHEOMBLTHUIMARD DL Z LN TED, X1 T— hENTMOUNHIE— R 2 & 3 OO LR AT
RETH D,

8.5.1 FM{EIN 5 DA

FEIENE, T TOF vy 2N EIZ0IZEy hENECD(FRIv=—va 77 7)E, 0lcky h&anhk
RMULT & SUBMULT % b 218 A vt — V2 EETHZ LI Lo TEOUINiZ2 R S 70 < TER LRV,
Z L TH A~ TCdisc ZBiin L 72 < TR 6720,

PIF, #ENZ DWW T3S E B,

8.5.2 FEM{IN S DA

BN, T_TOF v R B0y hENZCAD(RITYT=—v a2 757, 0iIcky h&Ehi-
RMULT & SUBMULT % b DfEHA v B — V& RET 2 2 LIT L o THEOUIK &2 7R S 70 < TIR B0,
Z L TH A = TAdisc ZBita Le < TER B 720,

PIF, #ENZ DWW TSR B,

853 AALTIEH
TV RARA Y ME, WUIREXA~DHA LT T MIESHTEIEE & 572 TER B RV,

PIF, #EHNZ DWW TSR B,

86 UE—FIL—TNvY

ELHLD U FRA Y L THYE— M—TI Ny ZEERTHZIENTEDS, VE—ML—T Ny
IAT 4 r—vaE, E— R 2L 30ROLFMAETHD, WIRTFIET, V—T v 7 &Mk
TWAHNZBE R EMEEN S, T L T—T7 Ny 7 EREZZ TS TOLMIEHETM L EENS, 1 & 0
DO RLIND & RLREQ DT TR TOF ¥ XTI T, #LTCIDENLMZL TS,

PIF, #ENZ DWW TSR B,

8.6.1 AALTIFEH
Tloop 73 % A4 L7 7 ~ L7-BE, BREMITER O —HFF— % (b LA AHTH 572 ) DIEEZBE L
e hid e b, tMOEMWEIREEFIEIKGET 5,

JS—=13871 -22-



8.7 I T—MiKEE
TR O FIAEIL, ZORBOMEEIC L > TRE D,

LIF, REMZ DWW TIXHESTE B IR,

8.7.1 F¥RILDB/E(FEHRELUNDIESE)
T RRA U ME, FYRADOEEEBHT A LN TEX S,

LIF, REMNZ DWW TIXHESTE B,

8.7.2 EEMHIEDNIEL
TV RARA 2 B A, MR E ORI BIEM E DR 2 M3 2K, 8.1.3 Tilik &b X 912 RI=0 23X
TOF ¥ FBE L, £ L THEOBFREZ RS2 TIR B,

T RARA VIR, FERREOHIRIZB W T TR TOF ¥ 1L TRI=Z0 #3Z FE D HE, 2 AU R AN BT
MEZEL L2 ENRT 5, RI=0DZERFOT Y RARA > hOEMWET, FZEHIEKTT 5,

9. BBRE— FDENME

ZOFNL—varyE— KNI 12O FFRA UV IR F Y RXNANT TV —vara=y hThh, L
THDT Y RARA 2 RRZE D TEHABRWKE, BETHD, ZOE—RT, Xy V=7 F ¥ XUEIF ¥ 3L
TIVF—varvamy NeEFIATAT 7Y =y a LTIy hAAL—THD, ZOXHTIE,
(B> NANV—NEIT ¥ IAT Z V7 —2 a COBREBERES D W) FEBRT S, Ty, 7T
WCF Y RNT TV T =2 a7 L= T &EHBHIILTHD, BOVIEERF vy rvala=r— g
DL LT DF ¥ RXNANT F L —vara=y bR LT, FIATLT7T 7V r—vave#iand, o
DE—FRE, TP Ty RVT IV —varamy RTROLDRDEI BRF vy RAT TV —vara
=Y P THEITZU FRA L FelEo T, F5 LT 20Dy FRA » S ORI EMME A 1249 5, Bide—
KT, F¥R3VT7 7L —vara=y MIEPLZITIRSTEy FA MY —AIZETEINZ 720,
FE— FREHSNDGE1E 2 2> T, BFEMEILTEFUR T v VT F L= ara=y k
THDHIMNEIMIZE D, QLIFEFUNRT ¥ XL T VA= ara=y b Tho T, BHUNZ 5 TIHAR
WA ZTTIRT D, O.2IFHMHUNR T v XL T J LS —Tara=y hThoT, HEMNMBZE D TRV
GEFRT 5,

9.1 FFI LT —T42TA=y DB TILT =TTy hADET

FEBRE— R, T AT L= a VEERT Y XL T L= 7R WL, Z A < TAnul IZ
X o THE SN HIMWNIZE N X o THRAI SN R OEOT 4 7 40 ME— R TR TR LR,
ZOLGE BEHNET ¥ AT S L=V g 2=y N THo T, BERIEZE O TR, BRI T v
FINIEET DHE, ZA~ TAnUl A% — hEE 5, A4~ TAUIl B8, =2 RRA 2 SBRED Z A T %R
ELTOWDLHEICENET 2, #A~ TAnl i&, BRI TF v 2O LICF ¥ XAV T LT —v a7 1—3
VI BHDWIERTF ¥ KT L— 2 T RN LT E IR S,

HLTANI BE A LT T hT5705, 77V r—var~OF ¥ X hy b2 —] Ll Tidhkbd
T BN LS THHT 2770 r—v 3 CERMEAIOMIC Y U 7 T v xRS h D, ZORRET
&2 LI oEEOHMOIMGH > T HATLZT 7Y r—va (2 LTERICL > THIE S h b,

-23- JS—=13871



WeAs 7 7Y r— a3 U COBERADEDICERENZTF ¥ XN T I L= ara=y hOHIZ, Hif
= REIMATHD, 6 T v XA LEMHT LG T 7Y r—2a R0 MG T 7Y r—2a i
ICUERBRE— e, 22— RELENCT I LEARICT ALY a v EHETHZENTE D,
ZOE. FrUEITANN DX A LT T FORIZT 4 Aax7 bEnbd, BRET— KT, #i, B
FTOEMET TV r—2a BN 6 HEINEEVDEORT TF v fEFH ZEEAREICENTWARL TE
AN

Mig7 7 r—a r TOFHOEDICBER SN > TF ¥y RN T J L=y ara=y M LT,
HEET— RiIA 7 a2 Tho,

9.2 FHLHF—TFTA72A=y kD LTI LY—TA 252y FADEE
TV —vara=y "B, ET VA~ aramy MIENET S Z LB LT BRI 72 <
EHRD2OO0FED 1AL, ZBRET— 2V R —F LA TERL20,

ik

FEMEAIE, EHEBRET— N2 5 2 & 2BRT 5, BIEME, RLUTERT vy V7 L— U T ZHET
L& ERABRN, ZORDOVIZ, TFXYRNANRESTHETSIIT IV r—va AL TF vy r v i
[y NAL—]T 5,

ik 2

RN, T v RNV PRI DX A ~ TCnull B9 5, TCnull (%, HFHRT v X7 L— 3 7 hikk
BlEnfzRikd b5, b LTCl N¥ A L7 7 b L, & L CIHMHADEFD S OFHRT ¥ 27 L —
U EHRIT AN TERD SRS, FYRNIT FV A — a0y h2L— ] L TR
SYANAN

JS—=13871 -24 -



8% A
FxRIVT T LT — MlEIOIKEEFE D

This annex describes the Channel Aggregation control procedures using a State Machine approach. It includes
Specification Design Language diagrams as well as definitions of each state and messages and events allowed in each
state. The State Machine described in this annex is alogical model meant to describe the actions of the endpoint at the
interface to the network. The endpoint is not required to implement this model exactly as written as long as the
interactions at the network interface are the same as the interactions on the network interface as defined in this State
Machine.

In the following description, all references to transmitting or receiving CID=1 mean that the proper Channel Identifier
(i.e., not Channel ID 0) is transmitted or received in all channels on the call (not just channel 1). All references to

transmitting or receiving CID=0 mean that CID=0 is transmitted or received in all channels.

Al Y7 LURERK

This subclause describes the reference archticture used to describe the state machine. This architecture is a logical

model only and is not meant to restrict implementations.

APPLICATION

(e.g. Layers 2-7 of OSI Reference, Terminal Adaption function,etc.)

l CALL CONTROL

User Date

Signaling Mechanism
DEQ Negotiation Control (6.6 ISDNQ.931.DTMF etc)

DEQ Multiframe Control

Channel Control | Channel Control Channel Control
PMDL PMDL PMDL
(e.g. ISDN B channel) | (e.g. ISDN B channel) (e.g. ISDN B channel)

Figure A. 1 - Reference Architecture
In this reference architecture, the following entities are defined:
Application:
Thisis the application using the Delay Equalization algorithms defined in this International Standard. For example, it
can consist of Layers 2 - 7 of the OSI Protocol Reference Model (in which case, the Delay Equalization algorithm is
acting at Layer 1) or it can consist of a Terminal Adaptation function for inverse multiplexing for an attached video
codec or LAN router. The actions of the application is outside the scope of this International Standard.

DEQ NEGOTIATION CONTROL:

This function contains most of the negoatiation control functions. This function controls the parameter negotiation in

the Information Channel for initial call negotiation and adding and del eting bandwidth during a call.
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DEQ MULTIFRAME CONTROL:

This function contains most of the Delay Equalization control functions. It is where the Delay Equalization State
Machine resides. This function controls the Multiframe Delay Equalization across all channels. The DEQ Multiframe
Contral function provides the physical layer interface to the application.

Channel Control :

This function controls the synchronization of the actual individual physical channels. It maintains channel framing and
synchronization and provides the Information Channel and data channels for the DEQ Contral function in an

individual channel. It also interfaces to the actual physical media contral (i.e., device drivers).

Physical Media Dependent Layer (PMDL):

This function controls the actual physical media. The definition of this function is outside the scope of this
International Standard. The algorithms defined in this International Standard are independent of the electrical
characteristics and formatting of the physical media as long as the physical media provides 56 kbit/s or 64 kbit/s
channels. Examples of the physical connection are Switched 56DDS lines, T1 lines with Robbed Bit Signaling, ISDN
Primary Rate Access, ISDN Basic Rate Access, etc.

Call Control:

This function provides the overall call control for a call. It takes care of signaling for individual bearer channels and
decisions such as when to add or delete a channel from a call. The definition of this function is outside the scope of
this International Standard; however, messages are defined between this function and the DEQ Control function for
the purposes of defining the state machine.

Signaling M echanism:

This function provides the actual signaling for connecting and disconnecting channels. Examples of signaling are

ISDN D-channel Q.931 and A/B Robbed bit signaling using Dial Pulse or DTMF.
A2 REER
This subclause contains the definitions of the states used in the procedures. These states are defined for the DEQ

Negotiation Control and DEQ Multiframe Control functions.

A21 DEQ#+IJ>I— 3 il
A211 HREEIOIKE

NULL (0): No calls active

CALL INIT (1): The Caling Endpoint has transmitted an INIT REQ message on the initia channel for initial

parameter exchange and is waiting for an INIT ACK message containing the response from the Answering Endpoint.
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CALL INIT - WAIT CID=1 (1a): The Caling Endpoint has completed parameter negotiation and DN transfer, has
transmitted CID=1 and is waiting for CID=I from Answering Endpoint

AWAIT DN (2): The Calling Endpoint has requested additional DNs and is waiting for the DNs from the Answering
Endpoint.

ADDITIONAL CHANNELS (3): The Calling Endpoint has completed all parameter negotiation and DN transfer
successfully and is setting up rest of the channels for the call.

ACTIVE(8): All the channels have been set up for the call (or downspeeding has occurred) and further negotiation is
now possible. The DEQ Multiframe Control state machine controls the actual status of data transfer (i.e., local and

remote synchronization) on the call.

ACTIVE — DELETE INIT (8a): The Calling Endpoint has requested a Delete Channel and iswaiting for a

response.

ACTIVE - ADD INIT (8b-1): The Calling Endpoint has requested an Add Channel and is waiting for a

response.

ACTIVE - ADDITIONAL CHANNELS (8b-2): The Calling Endpoaint has received a positive response to
an Add Channel request and is setting up the additional channels.

ACTIVE - WAIT CID = 1 (8c): The Caling Endpoint has transmitted a CID = 1 to the Answering
Endpoint signaling completion of the operation (i.e., Add or Delete Channel) and is waiting for CID=1.
ACTIVE - MODE 1 (8d): Thisisthe ACTIVE state for Mode 1. In this state, no information messages are
exchanged. The DEQ Negotiation Control passes messages (e.g., CC_RSYNCH_IND) between Call
Control and DEQ Multiframe Control and accepts disconnect messages from Call Control.

ACTIVE - TRANSPARENT (8e): Thisisthe ACTIVE state for the Transparent Mode.
DISCONNECT REQ (9): The Calling Endpoint has requested a DISCONNECT and is waiting for response.
A2.12 FEFRIDIRE
NULL (0): No calls active.
CALL RECEIVED (4) (GLOBAL): The Answering Endpoint has received an incoming channel connect request and is
determining what type of call it is (i.e., Waiting for INIT REQ or multi-frame) and to which call the channel belongs.
It does this either by waiting for the inband information from the Calling Endpoint or by out-of-band mechanisms (e.g.,

ISDN D-channel information).

INIT RECIEVED (5): INIT REQ has been received and the Answering Endpoint has responded with an INIT ACK.
The Answering Endpoint iswaiting for CID = 1 or arequest for aDN from the Calling Endpoint.

-27 - JS—=13871



AWAIT ADDITIONAL CHANNELS (6): The Answering Endpoint has successfully completed the parameter

negotiation and Directory Number (DN) exchange and is waiting to receive rest of channels for the call.
ACTIVE (8): All the channels have been set up for the call (or downspeeding has occurred) and further negotiation is

now possible.The DEQ Multiframe Control state machine controls the actual status of data transfer (i.e. , local and

remote synchronization) on the call.

ACTIVE - DELETE INIT (8a): The Answering Endpoint has requested a Delete Channel and iswaiting for a

response.

ACTIVE - ADD INIT (8b-1): The Answering Endpoint has requested an Add Channel and is waiting for a

response.

ACTIVE - WAIT ADDITIONAL CHANNELS (8b-2): The Answering Endpoint has received a positive
response to an Add Channel request and is waiting to receive the added channels.

ACTIVE - WAIT CID = 1 (8c): The Answering Endpoint has completed the operation (i.e., Add Channel or
Delete Channel) and is waiting to receive CID=1. After receipt of CID=1, further negotiation is possible.

ACTIVE - MODE 1 (8d): Thisisthe ACTIVE state for Mode 1. In this state, no information messages are
exchanged.The DEQ Negotiation Control passes messages (e.g., CC_RSYNCH_IND) between Call Control
and DEQ Multiframe Control and accepts disconnect messages from Call Control.
ACTIVE - TRNSPARENT (8e¢): Thisisthe ACTIVE state for the Transparent Mode.

DISCONNECT REQ (9): The Answering Endpoint has requested a DISCONNECT and is waiting for response.

A213 FOHTFAT—IL—TNYyHHYTRAT—4E R

The following states are substates of the ACTIVE state. All actions and events defined for the ACTIVE state apply to
these states.

ACTIVE (LOOP NULL): In this state, no loopbacks are active (i.e., transmitting and receiving RL REQ = 0 and RL
IND = 0).

REMOTE LOOP REQUEST: An endpoint has requested that the remote endpoint go into loopback state (i.e.,
transmitted RL REQ= 1) and is waiting for aresponse (i.e., waiting for RL IND = 1).

LOCAL LOOP ACTIVE: An endpoint is in a loopback state and is looping data back to the remote endpoint. The
entire call is being looped back. The endpoint is transmitting RL IND = 1.

REMOTE LOOP ACTIVE: An endpoint has received an indication that the remote endpoint isin loopback mode (i.e.,
received RL IND=1).
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REMOTE LOOP OFF REQ: An endpoint has requested that the remote endpoint leave |oopback mode and go back to
ACTIVEmode (i.e., transmitted RL REQ = 0).

A.2.2 DEQ MULTIFRAME CONTROL States

NULL (0): The endpoint is waiting for a channel to be connected to the multiframe function. In this state, the DEQ
Negotiation Control can be transmitting and receiving full bandwidth Information Channel messages in the initial

channel (i.e., for parameter negotiation and DN exchange).

UNKNOWN SYNCH SEARCH (0a): In this state, the Answering Endpoint has connected the channel and is waiting
to receive either multiframe synchronization or a full bandwidth information message signifying that thisis an initial

channel. DEQ Negotiation is running TAnull during this state.

NOTE - If the Answering Endpoint can determine the identity of the connected channel through other means (e.g.,
through ISDN D- channel signaling), it does not enter this state, but either stays in the NULL state (for the initial
channel) or goes directly to the WAIT-LOCAL SYNCH state.

WAIT - LOCAL SYNCH (1): The endpoint is transmitting multiframe pattern. It is waiting for multiftame

synchronization on all channels.

WAIT - REMOTE SYNCH (2): The endpoint has achieved multiframe synchronization on all channels. It is waiting
for the remote endpoint to indicate multiframe synchronization on all channels (i.e., by transmitting A=1or Rl=1in
all channels). In this state, al channels are synchronized and the delays have been equalized locally. Receipt of user

datais possible in this state.

MODE 1 HANDSHAKE (2a): This state is defined only for Mode 1. In this state, the endpoint is transmitting RI=1
and A=0 in all channels and is waiting for either A=0 or loss of synchronization in all channels before removing

framing and transmitting data.

ALL CHANNELS SYNCHED (3): Multiframe synchronization and delay equalization has been achieved in both

directionsin all channels. Receipt and transmission of user datais possible in this state.

MODE 1 ACTIVE (3a): This state is only relevant to Mode 1. In this state, framing has been removed and data is
being transmitted. This state is not defined in the SDL Diagram since the DEQ Multiframe Control has no function.

A3 AyE—TEARU

This subclause defines the messages that can be transmitted and received over the Information Channel, the internal
messages passed between logical units within an endpoint and events that can happen over the interface. Equipment
built to this specification shall conform to the actions described for events and messages that occur on the network
interface. The definition of primitives between layers of the logical model are for description of the state machine and

are not meant to constrain implementation to this logical model.
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In order to define the state machine more clearly, the Information Channel Messages are defined as separate messages
as shown in Table A.1 below. Because the meaning of some messages are context specific (i.e., depending on which
endpoint trarnsmitted it and in what state the receiving endpoint is), some of the contents of different messages can be

the same. The following terms are used in the messages and state machine:

CuU: Calling Endpoint

AU: Answering Endpoint

CID: Non-zero Channel Identifier assigned to the channel

Ma: Mode requested by CU

Mb: Mode requested by AU

Mx: Mode negotiated for the call

Ba BCR reguested by CU

Bb: BCR requested by AU

Bx: BCR agreed for call.

RMULTa (RMa) Rate Multiplier requested by CU

RMULTb: (RMb) Rate Multiplier requested by AU

RMULTX: (RMx) Rate Multiplier negotiated for call

RMULTy: (RMy) New Rate Multiplier requested for Add or Delete Channel procedure.

SUBMULTa (SMa) Submultiplier requested by CU

SUBMULTH: (SMb) Submultiplier requested by AU

SUBMULTX: (SMx) Submultiplier negotiated for call

SUBMULTYy: (SMy) New Submultiplier requested for Add or Delete Channel procedure

GIDx: Group Identifier assigned to the call.

Xa XFLAG indicating request for next Directory Number from the AU. Also sequence number
assigned by AU for DNs.

Xb: XFLAG indicating request for DN, Sequence number, etc. from CU

u: User Information

For al references to CID=1 , the assigned Channel Identifier is transmitted in each channel. For al references to
CID=0, Channel Identifier 0 is transmitted in all channels. For Information Channel messages with CID=0, the same

information is transmitted in al channels for al fields.

The same values are always transmitted in all channels regardless of the value of the Channel Identifier for GID,

MODE, RMULT,SUBMULT , BCR, RI, RL REQ and RL IND fields.

The Subaddress field and Manufacturer's ID Flag are only relevant to the INIT REQ and INIT ACK messages during
parameter negotiation. They areignored in all other messages.

A value of B 0's means that the field is filled with binary zeros and B 1's means the field is filled with binary ones.
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Table A.1-Information Channel Messages

MESSAGE |COrig |CID |MODE [BCR (R SUB GID |RI |RL RL |XFLAG |[DIGIT
MUL |MUL REQ |[IND
T T
INIT REQ CuU 0 Ma Ba RMa| SMa |0 0 |0 0 Bl's Bl'¢
MFG ID
INIT ACK AU 0 Mb Bb RMb | SMb [GIDx [0 |O 0 Bl's Bl
MFG ID
DN REQ CU 0 MXx Bx RMx | SMx |GIDx [0 [0 0 Xa Bl's
DN ACK AU 0 Mx Bx RMx | SMx [GIDx [0 [0 0 Xa DN
CID=1 AU/C |CID |Mx Bx RMx | SMx [GIDx |0/1|0/1 o1 |U U
U
ADD CH Cu, |o Mx Bx RMy [ SMy [GIDx |0/1|0/1 0/1 |Xa Bl's
AU
ADD CH Cu, |o Mx Bx RMy [ SMy [GIDx |0/1|0/1 0o/1 [Xb DN
ACK AU
ADDCHREJ|CU, |0 Mx Bx RMx | SMx |[GIDx |0/1|0/1 0/1 |Dont Bl'¢
AU Care Cause
DISC Ccu, |o Mx Bx 0 0 GIDx |0/1|0/1 0/1 |Dont Bl'¢
AU Care Cause
DISC REJ Cu, |o Mx Bx RMx | SMx [GIDx |0/1|0/1 0/1 |Dont Bl'¢
AU Care Catue
DEL CH Cu, |o Mx Bx RMy [ SMy [GIDx |0/1|0/1 0/1 |CI/BOs |B1Y
AU Cause
DEL CHACK|CU, |0 Mx Bx RMy [ SMy [GIDx |0/1|0/1 0/1 |Cl/BOs |Bl's
AU
DELCHREJ|CU, |0 Mx Bx RMx | SMx |[GIDx |0/1|0/1 0/1 |Dont Bl'¢
AU Care Cause
RL REQ CU, CID |Mx Bx RMx | SMx |GIDx [0/1|1 0/1 |Don't Don't
AU Care Care
RL IND CU, CID |Mx Bx RMx | SMx |[GIDx [0/1|0/1 1 Don't Don't
AU Care Care
RL OFF REQ| CU, CID |Mx Bx RMx | SMx |GIDx [0/1]|0 0/1 |Don't Don't
AU Care Care
RL OFF IND | CU, CID |Mx Bx RMx | SMx |[GIDx [0/1|0/1 0 Don't Don't
AU Care Care
MESSAGE |OCrig |CI MODE |BCR RM SM |GID |[RI |RL RL |XFLAG |[DIGIT
REQ |[IND

A32 MHIEA vE—TI28Y S DEQ I T — 3 Ul

This subclause defines messages exchanged between the DEQ Negotiation Control and Call Control functions. The
definition of the Call Contral function is outside the scope of this International Standard; however, the messages
exchanged between them are defined here to provide the state machine definition. These messages are defined in the
form of primitives. The primitives between the DEQ Negotiation Control and Call Control functions are of the form
DQ_XXXX_yyy where DQ identifies the interface, XXXX identifies the message and yyy is of the form REQ, RESP,
IND or CONF identifying the direction. The split in functionality defined in this subclause is not meant to restrict

implementation as long as the implementation conforms to the state machine at the external interface.

DQ_CONN_REQ:
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Call Control sends this message to DEQ Negotiation Control to notify DEQ Negotiation Control that a connection has
been established. This primitive has the following parameters:

Direction: Indicates whether this is the Calling Endpoint or Answering Endpoint.

Initial: Indicates whether or not thisistheinitial connection of anew call or a subsegquent connection of an

existing call.If thisis not known, then this information is not given (only for Answering Endpoint).
Call Identifier: Identifies the call. Thisis a combination of an internal identifier and the Group Identifier.
If this is not known, then this information is not given (e.g., initial channel for Calling Endpoint and for
Answering Endpoints).
Parameters: If thisis theinitial connection of a new call, this indicates the parameters to use for the call.
This could also include alist of acceptable parameters for parameter negatiation. Examples of parameters
are Mode, RMULT,SUBMULT, etc.
DQ_INIT_IND:
DEQ Negotiation Control sends this message to Call Control to indicate that Parameter Negotiation has been
completed and Call Control can commence setting up additional channelsif thisis the Calling Endpoint or should wait
for additional channelsif thisisthe Answering Endpoint. It contains the following parameters:
Call Identifier: Identifies this call. This can include the Group Identifier and an internal identifier.
DNs: Indicates Directory Numbers received.
Parameters: Indicates negotiated parameters.

DQ DISC _REQ:

Call Control sends this primitive to the DEQ Negotiation Control to indicate that the call is to be disconnected

gracefully. It includes the following information:

Call Identifier: Identifies this call.

Cause.

DQ DISC_CONF:
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DEQ Negatiation Control sends this primitive to Call Control to indicate that gracefull disconnect has completed. It

includes the following information:

Call Identifier: Identifies this call.

DQ DISC_IND:

DEQ Negotiation Control sends this primitive to Call Control to indicate that it has completed a graceful disconnect

initiated from the remote endpoint. It includes the following information:

Call Identifier: Identifies this call.

Cause.

DQ DEL_CH REQ:

Call Contral sends this primitive to DEQ Negotiation Control to request that DEQ Negotiation Control delete one or

more channels from a call (e.g.,., due to receipt of a disconnect indication from the network). The following

parameters are defined:

Call Identifier: Identifies the call.

Channels to be del eted: Identifies the channels to be deleted or the number of channels to be del eted.

Cause.

DQ DEL_CH _CONF:

DEQ Negotiation Control sends this primitive to Call Contral to confirm that the channel(s) has (have) been deleted.

Call Identifier: Identifies the call.

Channels del eted: Identifies the channels del eted.

DQ DEL_CH_IND:
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DEQ Negotiation Control sends this primitive to Call Control to indicate that a Channel Deletion procedure has been
initiated from the remote side or that a Channel has failed,

Call Identifier: Identifies the call.

Channels to be del eted: Identifies the Channels to be del eted.

Cause

DQ DEL_CH_FAIL_IND:

DEQ Negatiation Control sends this primitive to Call Control to indicate that the requested Channel Deletion
procedure has failed.

Call Identifier: Identifies the call.

Channels to be del eted: Identifies the channels to be del eted.

Cause

DQ ADD_CH_REQ:

Call Control sends this primitive to DEQ Negotiation Control to request that it initiate procedures to add one or more

channels.

Call Identifier: Identifies the call.

Number of Channels to be added/Desired Bandwidth: This identifies the desired bandwidth as a result of the
add operation.

DQ ADD_CH _IND:

DEQ Negotiation Control sends this primitive to Call Contral to indicate that a Channel Add procedure has been

initiated from the remote side. For the Calling Endpoint, Call Colltrol should set up the additional channel. For the

Answering Endpoint, it should wait for an additional channel.

Call Identifier: Identifies the call.

Number of Channels to be added/Desired Bandwidth

DQ ADD_CH_CONF:
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DEQ Negotiation Control sends this primitive to Call Control to confirm that the channel addition negotiation initiated
by the Call Control is complete. Call Control should set up the additional channel.

Call Identifier: Identifies the call.

Number of Channels added/Desired Bandwidth

DQ ADD_CH _FAIL_IND:

DEQ Negatiation Control sends this primitive to Call Control to indicate that the requested Channel Add procedure
has fail ed.

Call Identifier: Identifies the call.

Number of Channels to be added/Desired Bandwidth

DQ CID_FAIL_IND :

DEQ Negatiation Control sends this primitive to Call Control to indicate that timer TCID has expired meaning that
the call attempt has failed.

Call Identifier: Identifies the call.

DQ LLOS IND:

DEQ Negotiation Control sends this primitive to Call Control to indicate that a channel has lost local synchronization.
Thisis a pass-through of the CC_LLOS _IND.

Call Identifier: Identifies the call.

Channel Identifier: Identifies the channel.

Cause

NOTE - Actions taken by equipment written to this specification for loss of multiframe synchronization should be
consistent with the actions defined in these procedures for receipt of the DQ_LLOS IND.

DQ RLOS IND:
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DEQ Negotiation Control sends this primitive to Call Control to indicate that a channel or the call has lost remote
synchronization (i.e., received A bit = 0 or Rl = 0). Thisis a pass-through of the CC_RLOS _IND.

Call Identifier: Identifies the call.

Channel Identifier: Identifies the channel.

Cause

NOTE - Actions taken by equipment written to this specification for loss of multiframe synchronization should be
consistent with the actions defined in these procedures for receipt of the DQ_RLOS IND.

DQ_ABORT REQ:

Call Control sends this primitive to DEQ Negotiation Control to request that it disconnect the call without going
through graceful disconnect procedures.

Call Identifier: Identifies the call.

DQ ABORT_CONF :

DEQ Negotiation Control sends this primitive to Call Control to confirm that it has disconnected the call without

going through graceful disconnect procedures (i.e., returned all channels and state machines associated with the call to

the null state).

Call Identifier: Identifies the Call.

DQ LL_IND:

DEQ Negatiation Control sends this primitive to Call Control to signal receipt of a request for the local endpoint to
loop the data back to remate endpoaint.

Call Identifier: Identifies the call.

DQ LL_OFF IND:

DEQ Negotiation Control sends this primitive to Call Control to signal receipt of a request for the endpoint to leave
loopback mode.

Call Identifier: Identifies the call.

DQ LL_OFF REQ:
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Call Control sends this primitive to DEQ Negotiation Control to request that it send a RL OFF IND message to the
remote endpoint indicating that the local endpoint has left loopback mode.

Call Identifier: Identifies the call.

DQ LL_RESP:

Call Control sends this primitive to DEQ Negotiation Control to request that it send a RL IND message to the remote
endpoint indicating that the local endpoint isin loopback mode.

Call Identifier: Identifies the call.

DQ _RL_REQ:

Call Control sends this primitive to DEQ Negoatiation Control to request that it send a RL REQ message to the remote

endpoint to place the remate endpoint into loopback mode.

Call Identifier: Identifies the call.

DQ RL_IND:

DEQ Negotiation Control sends this primitive to Call Control to signal receipt of an indication that the remote

endpoint has gone into loopback mode.

Call Identifier: Identifies the call.

DQ RL_OFF _IND:

DEQ Negotiation Control sends this primitive to Call Control to signal receipt of an indication that the remote
endpoint has left loopback mode.

Call Identifier: Identifies the call.

A3.3 DEQVIFIL—LFETY ST 4 TITHTSHDEQ I IT— 3 Al

The following primitives are used between the DEQ Multiframe Control and the DEQ Negoatiation Control:

CC_ADD_REQ
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DEQ Negotiation Control sends this primitive to DEQ Multiframe Control to request that it add the indicated channel
or change the data distribution (i.e., if new RMULT/SUBMULT is required that does not change the number of
channels. Thisis only possible in Mode 3). If this primitive is sent with N, Call Identifier, and Channel 1D set to null
(only by the Answering Endpoint), then the Multiframe Control must look for both full bandwidth Information
Channel messages (i.e., Initial Channel) and Multiframe synchronization to determine the call to which the channel
belongs. Otherwise, it contains the values of N (RMULT/SUBMULT),Call Identifier and Channel 1D (optional in case
of data redistribution) to add.

N: Identifies the number of channelsin the call (or RMULT/SUBMULT)

Call Identifier: Identifies the call

Channel ID: Identifies the channel connected.

CC_LSYNCH_IND:

DEQ Multiframe Control sends this primitive to DEQ Negotiation Control to confirm that the call has achieved local
multiframe synchronization and delay equalization.

Call Identifier: Identifies the call.

NOTE - Actions taken by equipment written to this specification for achieving channel synchronization shall be
consistent with the actions defined in these procedures for receipt of the CC_LSYNCH _IND.

CC_RSYNCH_IND:
DEQ Multiframe Control sends this primitive to DEQ Negotiation Control to confirm that the remote endpoint has
achieved multiframe synchronization and delay equalization on al channels. This can determined by receipt of A=1 or
RI=1inall channels.

Call Identifier: Identifies the call.

NOTE - Actions taken by equipment written to this specification for achieving channel synchronization shall be
consistent with the actions defined in these procedures for receipt of the CC_RSYNCH _IND.

CC_RSYNCH_FAIL_IND:
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DEQ Multiframe Control sends this primitive to DEQ Negotiation Control to indicate that the remote endpoint has
failed to reach multiframe synchronization and delay equalization in all channels before the expiration of Txdeg.

Call Identifier: Identifies the call.

Cause: ldentifies the cause for the failure

NOTE - Actions taken by equipment written to this specification for achieving channel synchronization shall be
consistent with the actions defined in these procedures for receipt of the CC_RSYNCH_FAIL_IND.

CC_INFO_REQ/IND :

DEQ Control sends this primitive to Channel Control to request that it send an Information Message in the

Information channel. This message shows up in the state machine description as Information Channel messages. This

message can include an indication of whether the message was a full bandwidth message on the initial channel or an

Information Channel message received in the multiframe.

Cdl ID

Information Message Type: Full Bandwidth (FB) or Multiframe (MF)

Information Message: The Information Channel message received.

Channel ID: This is not needed for standard Information Channel messages since these messages are repeated

on al channels.

CC_FAIL_IND:

DEQ Multiframe Control sends this primitive to DEQ Negatiation Control to indicate that a channel has failed.

Cdl ID

Channel ID

Cause

NOTE - Actions taken by equipment written to this specification for channel failure (e.g., extended loss of

synchronization, excessive errors, etc. ) shall be consistent with the actions defined in these procedures for receipt of

the CC_FAIL_IND.

CC_LLOS IND.

-39- JS—=13871



DEQ Multiframe Control sends this primitive to DEQ Negotiation Control to indicate that a channel has lost local
synchronization.This also implies that DEQ Multiframe Control has lost delay equalization and datais being | ost.

Cdl ID

Channel ID

Cause

NOTE - Actions taken by equipment written to this specification for loss of multiframe synchronization shall be
consistent with the actions defined in these procedures for receipt of the CC_LLOS IND.

CC RLOS IND :

DEQ Multiframe Control sends this primitive to DEQ Negotiation Control to indicate that the remote endpoint has

lost synchronization on achannel. This could be sent if the endpoint received A = 0 in one or more channelsor RI=0in

al channels.

Cdl ID

Channel ID: This can be one Channel ID, alist of Channel IDs or avalue of ALL for all channelsin the call.

Cause

NOTE - Actions taken by equipment written to this specification for loss of multiframe synchronization shall be
consistent with the actions defined in these procedures for receipt of the CC_RLOS_IND.

CC_DEL_REQ
DEQ Negatiation Control sends this primitive to DEQ Multiframe Control to request that it disconnect the channel.
This primitive can also be used to notify the DEQ Multiframe Control of a new value of N to use without deleting a
channel. For example, this would occur if the DEQ Negotiation Control's Txadd01 timer timed out and downspeed
occurred. In addition, for Mode 3, this primitive can be used to tell the DEQ Multiframe Control of a new
RMULT/SUBMULT to use if datais to be redistributed without deleting a channel.

Cdl ID

New RMULT/SUBMULT

Channel ID: This can be one Channel ID, alist of Channel IDs or avalue of ALL for all channelsin the call. In
the case of ALL channels, the call is disconnected.
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This subclause defines the timers to be used for the call.

Table A.2 - Definition of Timers

TIMER Default | Range Start Stop Action on Expiry
Txinit 5sec 500 msec | Endpoaint starts Initial channel Negotiation| Disconnect call and notify
-10sec | negotiation procedures for | procedure complete management

NOTES 1, initial channel (i.e.,parameter negotiation
2 and DN request)
Txfa 1sec 32 msec- | Endpoint starts seaching | Endpoint detects Frame | Remove Channel and
NOTES 1, 10 sec. for multiframe structure | Synchronization and notify Mgt.
2 receives indication that

remote endpoint has

synchroni zed.
Txadd01l |NOTE 3 [2-180 Finish DN transfer Fina channel in initial|Notify Mgt. Downspced or
NOTE 2 sec procedures. cal is connected Disconnect
Txdeq 7 sec. .5-10 Start Delay Equalizing Delay is equalized. Notify Mgt
NOTE 2 SEC. call Transmit and Receive RI=

VA=1
Txadd02 |NOTE 2 [2-180 Finish negotiating for Channel connected Notity Mgt. Downspeed or
NOTE2 SEC. adding a channel disconnect.
Txadd 5 sec. 1-10 Send CH ADD or CH Receive acknowledgment| Notify Mgt. State
Txdel sec DEL message of CH ADD or CH DEL | Dependent.
NOTE 2
Txdisc 5sec 1sec-10 |Endpoint requests Endpoint completes Disconnect call viacall
NOTE 2 SEC. disconnection of call disconnection of call.. control and notify mgt.
TAnull 2sec 50 msec- | Answering Endpoint Answering Endpoint Default to Transparent

(NOTE4)| 10 sec. receives incoming call. receives first Information |Mode

Message or detects (NOTE5)

framing on the channel
TCnull 2sec 50 msec- | Calling Endpoint connects| Calling Endpoint detects | Default to Transparent

10 sec call Infornation Channel Mode

Framing
TCID 5sec 3-5sec  |Transmit CID=1 or wait |Rexeive CID=1 Notify mgt.
NOTE 6 for CID=1
NOTES

1 - the Txinit and/or Txfa timer values may need to be increased when utilising circuits with long round-trip delay or

when needing to cater for long telephone numbers.

2 - in the timer table, x can be A or C depending on the side implementing the timer.

3 - depends on number of channels and on the delay between consecutive additional channel setup attempts.

4 - for interworking with endpoints implementing ITU-T H-series recommendations (i.e., H .221), it is recommended
that a maximum value of 2 seconds be used (except as noted below). This is to allow fallback to H .221 before the
H.221 initialization timer (10 seconds) expires. For interworking with endpoints that use Echo Cancelling Disabling
Tone or for international calling, it is recommened that TAnull be increased to 5 seconds. Note that this value will still
allow for fallback to H .221 for video applications.
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5 - for non-video applications and for applications using more than 6 channels, the Transparent Mode can be disabl ed.
In this case, the endpoint disconnects the channel at the expiration of TAnull. In addition, in this case, the maximum

value of TAnull can be set to 60 seconds.
6 - TCID applies only during the Active State (not during call setup).
A5 REEEBHBE

This subclause contains State Transition Diagrams for the DEQ Negotiation Control and the Multiframe Control

function. These diagrams provide an overview of the state transitions.
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A5.1.1 FMEHE

TCnull Expires

INIT REQ

ACTIVE
Transparent

Rx DISC ACK,

DQ_ABORT_REQ,
Rx DQ_DISC_REQ

TCdisc Expires

v
cm o
INIT TCinit Expires

ACTIVE (See Active

1/ Tx DISC REQ, 8 Diagrams)
Rx DISC RE
A Q
RXINIT Rx DN ACK
ACK Tx DN REQ
Rx DQ_CONN_REQ
- . (last channel)
Tx DN REQ TCinit Expires or Downspeed
Tx CID=1
TCadd01 expires * /
(no downspeed) ADD CH
RxCID=1 > 3 CC_FAIL_IND,
TCID Expires DQ_DEL_CH_REQ,

or DQ_CONN_REQ
(not last channel)

Notel: If no channels are connected when TCaddO1 expires,
the State Machine goes to Null State

Note2: For Modes 0 and 1, the State Machine goes to the
Mode 0/1 ACTIVE state

Figure A.2 — Calling Endpoint Setup and Clear
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Rx ADD CH

EEDEL C AAI;:I-DHIVNI?:I' < (accepted) ACTIVE- O Rx ADD CH
(rejected) 8b-1/1 Rx DEL CH P\ DEL INIT (not accepted)
T (accepted)
Rx ADD CH (accepted), Rx DEL CH
Tx ADD CH (accepted),

ACTIVE \ TxDEL CH

8
Rx ADD CH REJ \J
Rx DEL CH

or Timeout TCadd A
ADD CH ACK e
Rx ADD CH o1 rdel Timeot
DEL CH
(rejected) Rx CID=1

Rx

CC_RLOS_IND,
CC_LLOS_IND,
TCID Expires CC_RSYNCH_IND,
CC_LSYNCH_IND,
CC_FAIL_IND,
CC_RSYNCH_FAIL_IND,
RL IND,

RL REQ,

DQ_RL REQ,
DQ_LL RESP,

RL OFF REQ,

RL OFF IND,
DQ_LL OFF_RESP

Last CH Added,

CH Added TCadd02 Expires

ANY ACTIVE
STATE
8,8a,8b-1,
8b-2,8c

Figure A.3 — Calling Endpoint Channel Add and Delete
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A5.1.2 FEMEE
Rx CID=x
(GID indicates
State8) o CONNREQ NULL
(unknown GID) 0
Rx DISC REQ,
TAdisc Expires

TAnull 3
Expires

Call
Recieved
4

ACTIVE
Transparent

RX INIT Tx DISC REQ,
REQ Rx DISC REQ
Rx DN REQ TAadd01 expires *

(no downspeed)

(know GID) or
CID = x for
Last Channel
or Downspeed *

Rx CID=x
(GID Indicates
State 6)

DQ_CONN_REQ
(know GID) or

CID = x,
CC_FAIL_IND,
DQ_DEL_CH_REQ

Notel: If no channels are connected, then enter the NULL state
Note2: If Mode 1 or Mode 0, then enter the Mode 0/1 Active state
Note3: If the Transparent Mode is not enabled (See Section 8.1),
then the endpoint disconnects the call and goes to the NULL state

Figure A.4 — Answering Endpoint Setup and Clear
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Rx DQ_ABORT_REQ

All States
except
0,9

Tx DISC REQ
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ACTIVE

Rx ADD CH (
(accepted) Tx ADD CH \j/ TxDEL CH
A
Rx ADD CH
(rejected) or _
RxDEL cH | |RXCIP=1
(rejected or
accepted)
Rx DEL CH ACTIVE

DEL INIT
8a

Rx ADD CH
(rejected)

(rejected)

ACTIVE: Rx DEL CH
(accepted),

ADD INIT
8by Rx ADD CH REJ,

Rx DEL CH,
DEL CH REJ,
TAdel Timeout

or Timeout TA add

TCID Expires
Last CH Added Rx ADD CH
(DQ_CONN_REQ (accepted)
or CID=x),
Rx ADD CH TA add02 Expires

Rx DQ_CONN_REQ
(with GID),
or CID=X

CC_LOS_IND, CC_RLOS_IND, CC_FAIL_IND,
CC_LSYNCH_IND, CC_RSYNCH_IND,
CC_RSYNCH_FAIL_IND,

RL REQ, DQ_RL_REQ, DQ_LL_RESP

RL IND, RL OFF IND, RL OFF REQ,
DQ_LL_OFF REQ, RL OFF IND

ANY
ACTIVE
STATE
8,8a,8b,8c

Figure A.5 — Answering Endpoint Add and Delete
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A5.2 DEQ VI/LF 7 L—LHIE

Lose Synch (any channel),
Gain Synch (any channel),
Rx CC_ADD_REQ (new N),
Rx CC_DEL_REQ (new N),
Channel Fail (Any Channel)
(no downspeed)

CC_ADD_REQ
(GID,CID,N)

Full BW
INFO CH

CC_ADD_REQ
(GID,CID,N)

Gain Synch
(all channels),
Rx CC_DEL_REQ

CC_DEL_REQ
(all channels)

CC_DEL_REQ
(all channels)

(new N=m)
Lose Synch Q Timeout
(any channel),
CH Fail Rx A=1 &
any channel), Rx R1=1
y
Rx CC_ADD_REQ, (all channels)
Rx CC_DEL_REQ (Mode 1)
Ry A0 Rx A=1 &
(all channel) or Rx RI=1
Rx RI=0 (all channels)
(all channel) (Mode 2 or 3)

All —

CC_ADD_REQ
(NO GID, CID,N)

CC_DEL_RE
(all channels)

Lose Synch

(any channel),

CH Fall

(any channel),

Rx CC_ADD_REQ,
Rx CC_DEL_REQ

MODE 1

Channels
Synched

Active

Rx A=0

(all channels) or
Lose Synch

(all channels)

A

CC_DEL_RE
(all channels)

Figure A.6 —

DEQ Multiframe Control
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A6 SDL
The following figure defines the symbols used in the SDL Diagrams.

State Decision Point Procedure

Output Input

+ Outputs and Inputs with the prefix DQ represent primitives between DEQ Negotiation Control and Call
Control

+ Outputs and Inputs with the prefix CC represent primitives between DEQ Negotiation Control and DEQ
Multiframe Control

- All other Outputs and Inputs are either peer-to-peer messages or timer expirations

Figure A.7 - SDL Diagrams

The following counters and variables are used in the SDL Diagrams:
N: The number of channels requested. Also, N-1 gives the number of DNs to be requested. Thisis determined from
the RMULT/SUBMULT negotiated during parameter exchange.
m: The number of channels connected and frame aligned
d: Determines the number of DNs received.

C: The number of channels connected.

A6.1 DEQ I IT— 3 UHIH

A6.1.1 FFE{
This subclause contains the Calling Endpoint SDL Diagrams for DEQ Negotiation Contral.
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NULL

DQ_CONN_REC

Set Mode, RMULT,
SUBMULT, BCR and
REV values

YES Use NO

Man.ID

MFG =1
Digits = Man.ID

MFG =0
Digits = all 1's

YES Use NO

Subaddress

Set Subaddress

Subaddress = all 0's

INIT REQ

c=1
Set TCnull
Set TCinit

1 Cu
CALL INIT

Figure A.8 — Calling Endpoint NULL State
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1 Cu

CALL INIT
TCnull INIT ACK TCinit
Reset TCnull
Accept
Parameters NO | o

YES DISC

Get GID

YES MFG = 1 Set TCdisc
NO
Get Man.ID
from digits field
'
YES N> 1 NO
D=1
XFLAG =1 Cib=1
DN REQ
Y Y Y Y
8e CuU 2 CuU la CuU CuU
ACTIVE AWAIT DN CALL INIT DISC REQ
TRANSPARENT WAITCID=1

JS—=13871

Figure A.9 — Calling Endpoint CALL INIT State
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la Cu

CALL INIT
WAITCID=1
Cib=1 TCinit
CC_ADD_REQ DISC
DQ_INIT_IND Set TCdisc
Set TCadd01
Reset TCinit
\ Y
3 Cu 9 Cu
ADDITIONAL DISC REQ
CHANNELS

Figure A.10 — Calling Endpoint CALL INIT WAIT CID =1 State
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AWAIT DN

Cu

DN ACK

d=d+1

Yes

CID=1

la Cu
CALL INIT
WAITCID=1

JS—=13871

No

XFLAG = XFLAG + 1

DN REQ

2 Cu
AWAIT DN

TCinit

DISC

Set TCdisc

9 Cu
DISC REQ

Figure A.11 — Calling Endpoint AWAIT DN State
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3 Cu
ADDITIONAL
CHANNELS

DQ_CONN_REQ
(New channel)

TCaddO1

CC_FAIL_IND
(Cl=x)

DQ_DEL_CH_REQ
(Channel
disconnect)

C=C+1 DQ_DEL_CH_IND Remove Channel
\
0
NULL
CC_DEL_REQ
Mode 0 Yes (Cl=x)
Downspeed
No !
CC_ADD_REQ
DISC SetN=C (Cl=x) cC=C-1
—>
DQ_DEL_CH_IND
Set TCdisc (Unconnected Yes C=N No L
channels)
Reset All Timers
New RMULT
and SUBMULT
CC_DEL_REQ
(New N)
-
Y Y
9 CuU CuU 8 CuU 8d CuU 3 CuU
DISC REQ ACTIVE MODE 0 ACTIVE ACTIVE MODE 1 ADDITIONAL
CHANNELS

Figure A.12 — Calling Endpoint ADDITONAL CHANNELS State
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8 Cu

ACTIVE
DEL CH
DQ_ADD_CH_REQ ADD CH (Cl=x) DQ_DEL_CH_REQ
CU initiated = TRUE Yes Accept Accept Yes Yes
No No No
CU initiated = TRUE DISC
CU initiated = FALSE
Reset All Timers
ADD CH Set TCID CU initiated = FALSE Set TCdisc
Set TCadd ADD CH REJ Set TCID Set TCdel
DEL CH
DEL CH REJ (Cl=x)
Y Y Y Y
8b-1 CuU 8c CuU 8a CuU 9 CuU
ACTIVE ACTIVE ACTIVE DISC REQ
ADD INIT WAITCID=1 DELETE INIT

Figure A.13 — Calling Endpoint ACTIVE State
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8a Cu

ACTIVE
DELETE INIT
DEL CH ACK DEL CH REJ TCdel ADD CH
Yes CU initiated Yes
“TRUE Accept
No
DQ_DEL_CH_CONF DQ _DEL_CH_IND CU initiated = FALSE
N=N-1
c=C-1 ADD CH
CC_DEL_REQ Reset TCdel
(Cl & new N) DQ_DEL_CH_FAIL_IND Set TCadd
Cib=1
Cib=1 (Old
RMULT/SUBMULT)
Reset TCdel
Set TCID
Y Y Y
8c Cu 8b-1 CuU 8a Cu
ACTIVE ACTIVE ACTIVE
WAITCID=1 ADD INIT DELETE INIT

Figure A.14 — Calling Endpoint ACTIVE DELETE INIT State
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8b-1 Cu

ACTIVE
ADD INIT
ADD CH ACK ADD CH REJ TCadd DEL CH
Yes CU initiated No
- TRUE Reset TCadd
Yes
DQ_ADD_CH_CONF DQ_ADD_CH_IND CU initiated = FALSE
Reset TCadd
N=N+1 DQ_ADD_CH_FAIL_IND Set TCdel
Reset TCadd Cib=1
Set TCadd02 (Old RMULT/SUBMULT) ADD CH DEL CH
Set TCID
Y Y
8b-2 CuU 8a Cu
ACTIVE ACTIVE ACTIVE ACTIVE
ADDITIONAL CHANNELS WAITCID=1 ADD INIT DELETE INIT

Figure A.15 — Calling Endpoint ACTIVE ADD INIT State
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8b-2 Cu
ACTIVE
ADDITIONAL CHANNELS

DQ_CONN REQ

(New channel) TCadd02
C=C+1 DQ_ADD_CH_FAIL_IND
CC_ADD_REQ Cib=1
(CID=x) (Old
RMULT/SUBMULT)

Reset TCadd02

CID=1

Set TCID

8c Cu
ACTIVE
WAITCID=1

Figure A.16 — Calling Endpoint ACTIVE ADDITIONAL CHANNELS State
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8c Cu

ACTIVE
WAITCID = 1
cb=1 TCID
cb=1 DQ_CID_FAIL_IND
Y Y
8 cu 8c cu
ACTIVE ACTIVE

WAITCID=1

Figure A.17- Calling Endpoint ACTIVE WAIT CID = 1 State
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9 Cu
DISC REQ

DQ_ABORT_REQ TCdisc DQ_DISC_REQ

CU initiated
=TRUE

DQ_DISC_CONF DQ_DISC_IND

CC_DEL_REQ
(All channels)

reset All Timers

0 Cu 9 Cu
NULL DISC REQ

Figure A.18- Calling Endpoint DISC REQ State
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8x

Cu

STATES

8,8a,8b,8¢,8d

> CC_LLOS_IND

> CC_RLOS_IND

> CC_FAIL_IND

_IND

> CC_LSYNCH

CC_RSYNCH
_IND

CC_RSYNCH
_FAIL_IND

<DQ_LLOS_IND

<DQ_RLOS_IND

DQ_LSYNCH
_IND

<DQ_RSYNCH

_IND

<DQ_R
Al

SYNCH
L_IND

Mode

2or3

Resequence
Channels

CID=1
(New
RMULT/SUBMULT)

JS—=13871

Cu

REMAIN IN
SAME STATE

Figure A.19- Calling Endpoint State 8,8a,8b,8c,8d
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8x Cu
STATES

8,8a,8b,8¢c

> RL REQ > DQ_RL_REQ > DQ_LL RESP > RL IND >RL OFF REQ > DQ—LLF;SSF > RL OFF IND
< < < < < DQ_LL OFF < <DQ_RL_OFF
DQ_LL_IND RL REQ RL IND DQ_RL_IND “IND RL OFF IND “IND
] w . w w

Cu

REMAIN IN
SAME STATE

Figure A.20- Calling Endpoint State 8,8a,8b,8c
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Cu

ALL STATES
EXCEPT0&9
DIsC DQ_DISC_REQ DQ_ABORT_REQ
Reset All Timers
Yes Yes
Accept State 8d
No
No
Set CU initiated Set CU initiated
DISC REJ = FALSE = TRUE
CC_DEL_REQ
| (All channels)
DIsSC
Reset All Timers
Set TCdisc
Y Y Y
CuU 9 CuU 0 CuU
REMAIN IN DISC REQ NULL
SAME STATE

Figure A.21- Calling Endpoint All State Except 0 and 9

JS—=13871
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A6.1.2 FEMEHE
The following SDL Diagrams describe the Answering Endpoaint.

NULL

DQ_CONN_REQ

Yes GID
included
No
Queue message to Set TAnull
Correct State Transmit all 1's
based on GID c=1
CC_ADD_REQ

(CID & GID = NULL)

Y Y

8b-2 AU 6 AU 4 AU
ACTIVE AWAIT AWAIT CALL RECEIVED
ADDITIONAL ADDITIONAL
CHANNEL CHANNEL

Figure A.22— Answering Endpoint NULL State
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4 AU
CALL RECEIVED

CID =x TAnull
Transparent
Reset TAnull Mode
Enabled
8a AU
ACTIVE
TRANSPARENT
Valid GID No ¥
Yes
DQ_DISC_IND
Queue Message to
correct State
based on GID V
0 AU
NULL
Y Y
8b-2 AU 6 AU
ACTIVE AWAIT AWAIT
ADDITIONAL ADDITIONAL
CHANNEL CHANNEL

JS—=13871

INIT REQ

Reset TAnull

Accept

Figure A.23—- Answering Endpoint CALL RECEIVED State

Parameters
Yes Accept
Call
No
Insert New
g Parameters
Assign new GID
Set TAinit DIsSC
INIT ACK Set TAdisc
Y Y
5 AU AU
INIT RECEIVED DISC REQ




5 AU
INIT RECEIVED

CID=1 DN REQ

CID=1 DN ACK

DQ_INIT_IND

)
(
(

Reset TAinit
Set TAaddO1

6 AU 5 AU
AWAIT INIT RECEIVED

ADITIONAL
CHANNEL

Figure A.24— Answering Endpoint INIT REC State
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TAinit

DISC

Set TAdisc

AU
DISC REQ
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6 AU
AWAIT ADDITIONAL
CHANNEL

DQ_DEL_CH_REQ
(Channel
Disconnect)

Remove Channel

CC_DEL_REQ
(Cl=x)

DQ_CONN_REQ CC_FAIL_IND
TAadd01 (New Channel) (Cl=x)
C=C+1 DQ_DEL_CH_IND
!
NULL
Mode 0 Yes
Downspeed
No
CC_ADD_REQ
DISC SetN=C (Cl=x)
DQ_DEL_CH_IND -
(Unconnected
Channels)
Yes C=N No
Cib=1
Set TCdisc (New RMULT &
SUBMULT)
CC_DEL_REQ
(New N) Reset All Timers

AU AU 8 AU 8d
DISC REQ ACTIVE MODE 0 ACTIVE ACTIVE

AU
MODE 1

Figure A.25—- Answering Endpoint AWAIT ADDITIONAL CHANNELS State
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CHANNEL




AU
ACTIVE

> DQ_ADD_CH_REQ

ADD CH

< ADD CH

Set TAadd

8b-1

AU
ACTIVE
ADD INIT

> DEL CH

>DQ_DEL_CH_REQ

No No Yes
Accept Accept c=1
Yes Yes No
<ADD CH ACK <ADD CH REJ < DEL CH REJ < DEL CH ACK Set TAdel < DISC

<DQ_ADD_CH_IND

Set TAadd02

8b-2 AU
ACTIVE AWAIT
ADDITIONAL
CHANNEL

<DQ_DEL_CH_IND

< DEL CH

Reset All Timers

Set TCID

8c

ACTIVE
WAIT CID =

AU

1

Set TCdisc
CC_DEL_REQ
Y Y
8a AU 9 AU
ACTIVE DISC REQ
DELETE INIT

Figure A.26— Answering Endpoint ACTIVE State
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8a AU

ACTIVE
DELETE INIT
> DEL CH DEL CH REJ TAdel ADD CH
< DEL CH ACK Reset TAdel
<DQ_DEL_CH_CONF Cib=1 No Accept
Yes
DEL CH
CC_DEL_REQ DQ_DEL_CH_FAIL_IND (Original) ADD CH ACK
Reset TAdel DQ_ADD_CH_IND
Reset TAdel
Set TCID Set TAadd02
Y Y {V
8c AU 8a AU 8b-2 AU
ACTIVE ACTIVE ACTIVE AWAIT
WAITCID=1 DELETE INIT ADDITIONAL
CHANNEL

Figure A.27—- Answering Endpoint ACTIVE DELETE INIT State
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8b-1 AU

ACTIVE
ADD INIT
ADD CH ADD CH REJ TAadd DEL CH
DQ_ADD_CH_CONF Reset TAadd
ADD CH ACK DQ_ADD_CH_FAIL_IND No Accept
Yes
Reset TAadd Cib=1 ADD CH
Set TAadd02 (Old RMULT/SUBMULT) (Original) DEL CH ACK
Set TCID < DQ_DEL_CH_IND
< CC_DEL_REQ
Reset TAadd
Set TCID
Y Y Y Y
8b-2 AU 8c AU 8b-1 AU 8c AU
ACTIVE AWAIT ACTIVE ACTIVE ACTIVE
ADDITIONAL WAITCID=1 ADD INIT WAITCID=1
CHANNEL

Figure A.28- Answering Endpoint ACTIVE ADD INIT State
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8b-2

ACTIVE AWAIT
ADDITIONAL
CHANNEL

AU

TAadd02

DQ_CONN_REQ

(Note 1)

Cib=1
(Note 2)

DQ_ADD_CH_FAIL_IND

CID=1
(New RMULT/SUBMULT)

Set TCID

8c AU
ACTIVE
WAITCID=1

Note 1: This message is
received instead of CID =1 if
the Answering Endpoint can
determine that this is an
additional channel before
receiving inband information
(e.g., out of band signalling is
used).

CID=1

CC_ADD_REQ
(Cl=x, GID)

Reset Timers

8 AU
ACTIVE

N\

Note 2: This message is
received in a CC_INFO_IND
(Multiframe) primitive when the
Answering Endpoint must use
inband information to
determine the identification of
the call.

Figure A.29- Answering Endpoint ACTIVE WAIT ADDITIONAL CHANNELS State

JS—=13871

-70 -



8c AU
ACTIVE
WAITCID=1

CID=1

Reset TCID

CID=1

ACTIVE

AU

TCID

DQ_CID_FAIL_IND

8c

AU

ACTIVE
WAITCID=1

Figure A.30- Answering Endpoint ACTIVE WAIT CID =1 State
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9 AU

DISC REQ

> TAdisc DQ_DISC_REQ
< DQ_DISC_IND

CC_DEL_REQ

(All Channels)

Y Y
0 AU 9 AU
NULL DISC REQ

Figure A.31- Answering Endpoint DISC REQ State
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8x AU

STATES
8,8a,8b,8¢,8d
CC_LSYNCH CC_RSYNCH CC_RSYNCH
CC_LLOS_IND CC_RLOS_IND CC_FAIL_IND _IND _IND _FAIL_IND
DQ_DEL_CH DQ_LSYNCH DQ_RSYNCH DQ_RSYNCH
DQ_LLOS_IND DQ_RLOS_IND _IND _IND _IND _FAIL_IND

Remove

Channel

N=N-1

cC=C-1

1
2or3

Resequence

Channels

Cib=1
(New RMULT/SUBMULT)
Y Y Y
Y
AU
REMAIN IN
SAME STATE

Figure A.32— Answering Endpoint States 8,8a,8b,8¢c,8d
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> RL REQ > DQ_RL_REQ > DQ_LL_RESP > RL IND >RL OFF REQ > DQ—LLF;SSF > RL OFF IND
< < < < < DQ_LL OFF < <DQ_RL_OFF
DQ_LL_IND RL REQ RL IND DQ_RL_IND “IND RL OFF IND “IND
Y \ \ \

JS—=13871

AU

REMAIN IN
SAME STATE

Figure A.33- Answering Endpoint States 8,8a,8b,8c
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AU

ALL STATES
EXCEPT0&9
DISC DQ_DISC_REQ DQ_ABORT_REQ
Reset All Timers
Yes
State 8d
No
Yes
Accept
No
DIsSC
CC_DEL_REQ
DISC REJ (All Channels)
Reset All Timers
Set TAdisc
\ Y Y
AU 9 AU 0 AU
REMAIN IN DISC REQ NULL
SAME STATE

Figure A.34— Answering Endpoint All States Except 0 and 9
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A.6.2 DEQ Y I/LF 7 L—LHIE

0 AU
NULL
Note 1 Note 2
CC_ADD_REQ CC_ADD_REQ
(N,GID,CID) (N,GID,CID =
NULL)
Set Txfa Transmit all 1's on line
Start looking for frame
synch or initial channel
full bandwidth synch
Start looking for and
transmitting framing
on channel
Y Y
1 AU Oa AU
WAIT LOCAL UNKNOWN

SYNCH SYNCH SEARCH

Note 2: this leg is only

Note 1: this leg is used used for the Answering

for the Calling Endpoint Endpoint that needs to
and for Answering detect inband information
Endpoint that can channel messages before
identify the call identifying the call and for

initial channels.

Figure A.35- DEQ Multiframe Control NULL State
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TAnull is running
Oa AU in DEQ
UNKNOWN Negotiation
SYNCH SEARCH Control
Detect MF Detect
CC_DEL_REQ Synch Full BW Info
Channel
CC_INFO_IND CC_INFO_IND
Remove Channel (MF Synch) (FULL BW)
Y Y Y
0 AU 1 AU 0 AU
NULL WAIT LOCAL NULL
SYNCH

Figure A.36—- DEQ Multiframe Control UNKNOWN SYNCH SEARCH State
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1

AU

WAIT LOCAL
SYNCH

Other Failures CC_DEL_REQ Channel CC_ADD_REQ
(e.g. CRC) Txfa (New N) Synched (New Channel) Lose Synch
Remove Channel
| (if indicated) m=m+1 N=N+1 m=m-1
Channel Start Ioc_)k_lng for and
CC_FAIL_IND Synched transmitting Synch
on channel
| -
Reset Txfa Reset Txfa
Remove Channel m=m-1 (CID =x) (CID =x)
TxmitA=1 TxmitA=1
No
Downspeed
No
N =m
Yes
CC_LSYNCH_IND
Equalise
Delays
RI=1
Set Txdeq
Y Y
1 AU 2 AU 1 AU 1 AU
WAIT LOCAL WAIT WAIT LOCAL WAIT LOCAL
SYNCH REMOTE SYNCH SYNCH SYNCH

JS—=13871

Figure A.37—- DEQ Multiframe Control WAIT LOCAL SYNCH State
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2 AU

WAIT
REMOTE SYNCH

RxRI=1&A=1 CC_DEL_REQ Channel CC_ADD_REQ
(all channels) Txdeq (New N, CID) Failure Lose Synch (New N)
No Set Txfa
CC_RSYNCH_FAIL_IND CC_FAIL_IND m=m-1 Transmit and search
for synch
Yes <—|
Tranmit A=0
(all channels) Reset All Timers m=m-1 CC_LLOS_IND
Yes
<CC_RSYNCH_IND Lose DEQ -
No
Y \ Y
2a AU 3 AU\ [ 2 AU 1 AU
MODE 1 ALL CHANNELS WAIT WAIT LOCAL
HANDSHAKE SYNCHED REMOTE SYNCH SYNCH

Figure A.38- DEQ Multiframe Control WAIT REMOTE SYNCH State
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2a AU
MODE 1
HANDSHAKE

RxRI=1landA=1
(all channels)

A

Lose Synch
(all channels)

Remove Framing

Reset Timers

CC_RSYNCH_IND
(Mode 1)

3a AU
MODE 1
ACTIVE

Txdeq

CC_RSYNCH_FAIL

2a AU
MODE 1
HANDSHAKE

Figure A.39- DEQ Multiframe Control MODE 1 HANDSHAKE State
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3 AU
ALL CHANNELS

SYNCHED
CC_DEL_REQ CC_ADD_REQ
RxRI=00orA=0 (New N, CID = x) Channel Fall Lose Synch (New N)
Set Txdeq CC_FAIL_IND Transmit and search
Transmit all 1's (CID =x) m=m-1 for Synch
-
CC_RLOS_IND m=m-1 CC_LLOS_IND Set Txfa

Trasmit A=0
Set Txfa

Yes
Lose DEQ

RI=0
-
Y Y
2 AU 1 AU
WAIT WAIT LOCAL
REMOTE SYNCH SYNCH

Figure A.40- DEQ Multiframe Control ALL CHANNELS SYNCHED State
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AU
STATES
1,2,2a,3,3a

CC_DEL_REQ
(all channels)

Remove all channels

NULL

Figure A.41- DEQ Multiframe Control State 1, 2, 2a, 3, 3a
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TEEH B
RMULT & SUBMULT D&

The following table contains values for RMULT and SUBMULT for BCRs of 56 kbit/s and 64 kbit/s and for number

of channels up to 24.

Table B.1- 73 F v /L L— F(BCR)A 56kbit/s DiHF&
A RMUT [SUB [N |L | M A RMUL |SUB [N |L |M
MUL T MUL
T T
8000 0 1 1 ]10] 1 360000 |6 3 7134]|3
16000 0 2 1 |19] 2 368000 |6 4 7] 43|4
24000 0 3 1|28 3 376000 |6 5 7]52|5
32000 0 4 1|37 4 384000 |6 6 7]61]6
40000 0 5 1 |46| 5 392000 |7 0 8l 717
48000 0 6 1|55 6 400000 |7 1 8|17]1
56000 1 0 2 | 1| 7 408000 |7 2 8|26|2
64000 1 1 2 |1 1 416000 |7 3 8]35]3
72000 1 2 2 |20 2 424000 |7 4 8| 444
80000 1 3 2 | 29] 3 432000 |7 5 8 |53|5
88000 1 4 2 | 38| 4 440000 |7 6 8|62]|6
96000 1 5 2 | 471 5 443000 |8 0 9| 87
104000 |1 6 2 | 56| 6 456000 |8 1 9181
112000 |2 0 3| 2|7 464000 |8 2 9|27]2
120000 |2 1 3 |12 1 472000 |8 3 9]36]|3
128000 |2 2 3|21 2 480000 |8 4 9|45|4
136000 |2 3 3 130 3 488000 |8 5 9|54|5
144000 |2 4 3 |39 4 496000 |8 6 9| 63|6
152000 |2 5 3 |48] 5 504000 |9 0 10| 9|7
160000 |2 6 3|57 6 512000 |9 1 10| 191
168000 |3 0 4 | 3|7 520000 |9 2 10| 282
176000 |3 1 4 |13] 1 528000 |9 3 10| 373
184000 |3 2 4 | 22| 2 536000 |9 4 10| 46 |4
192000 |3 3 4 | 31| 3 544000 |9 5 10| 55|5
200000 |3 4 4 | 40| 4 552000 |9 6 11| 1 |6
208000 |3 5 4 | 49| 5 560000 |10 0 11| 107
216000 |3 6 4 | 58| 6 568000 |10 1 11| 201
224000 |4 0 5| 4| 7 576000 |10 2 11| 292
232000 |4 1 5 | 14| 1 584000 |10 3 11| 383
240000 |4 2 5 |23 2 592000 |10 4 11| 47|4
248000 |4 3 5 |32 3 600000 |10 5 11| 56 |5
256000 |4 4 5 | 41 4 608000 |10 6 12| 2 |6
264000 |4 5 5 | 50| 5 616000 |11 0 12| 11(7
272000 |4 6 5 |59 6 624000 |11 1 12| 211
280000 |5 0 6 | 5| 7 632000 |11 2 12| 302
288000 |5 1 6 | 15| 1 640000 |11 3 12| 393
296000 |5 2 6 | 24| 2 648000 |11 4 12| 48|4
304000 |5 3 6 | 33 3 656000 |11 5 12| 57|5
312000 |5 4 6 | 42| 4 664000 |11 6 13| 3|6
320000 |5 5 6 | 51| 5 672000 |12 0 13| 127
328000 |5 6 6 | 60| 6 680000 |12 1 13| 221
336000 |6 0 71 6| 7 688000 |12 2 13| 312
344000 |6 1 7 | 16| 1 696000 |12 3 13| 4013
352000 |6 2 7 |25 2 704000 |12 4 13| 494
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Table B.1(cont)

A RMULT| SUB N|fL|M A RMUL |SUB [ N| L [M
MUL T MUL
T T

712000 12 5 13| 58|5 1016000 |18 1 19] 28]|1
720000 12 6 14| 416 1024000 |18 2 19] 37|2
728000 13 0 14| 13|7 1032000 |18 3 19] 46|3
736000 13 1 14| 23|1 1040000 |18 4 19| 55|4
744000 13 2 14| 32|2 1048000 |18 5 20] 1|5
752000 13 3 141 41|3 1056000 |18 6 20| 10|6
760000 13 4 141 50|14 1064000 |19 0 20| 19|7
768000 13 5 141 59|5 1072000 |19 1 20] 29|1
776000 13 6 15| 5|6 1080000 |19 2 20| 38|2
784000 14 0 15| 14|7 1088000 |19 3 20| 473
792000 14 1 15| 24|1 1096000 |19 4 20| 564
800000 14 2 15| 33| 2 1104000 |19 5 21 2|5
808000 14 3 15| 42|3 1112000 |19 6 21) 11|6
816000 14 4 15| 51|14 1120000 |20 0 21| 20|7
824000 14 5 15| 60|5 1128000 |20 1 21) 30|1
832000 14 6 16| 6|6 1136000 |20 2 21) 39|2
840000 15 0 16| 15|7 1144000 |20 3 21| 48(3
848000 15 1 16| 25|1 1152000 |20 4 21| 574
856000 15 2 16| 34|2 1160000 |20 5 22| 3|5
864000 15 3 16| 43|3 1168000 |20 6 22| 12|6
872000 15 4 16| 52|14 1176000 |21 0 22| 21|7
880000 15 5 16| 61|5 1184000 |21 1 22| 311
888000 15 6 171 716 1192000 |21 2 22| 40|2
896000 16 0 171 16|7 1200000 |21 3 22| 49(3
904000 16 1 171 26|1 1208000 |21 4 22| 584
912000 16 2 17| 35|2 1216000 |21 5 23] 4|5
920000 16 3 17] 443 1224000 |21 6 23| 13|6
928000 16 4 17| 53|14 1232000 |22 0 23| 22|7
936000 16 5 17| 62|5 1240000 |22 1 23] 32|1
944000 16 6 18| 8|6 1248000 |22 2 23| 41|2
952000 17 0 18| 17|7 1256000 |22 3 23| 50(3
960000 17 1 18| 27|1 1264000 |22 4 23| 59 |4
968000 17 2 18] 36| 2 1272000 |22 5 241 5|5
976000 17 3 18] 45|3 1280000 |22 6 24] 1416
984000 17 4 18| 54|14 1288000 |23 0 24| 23|7
992000 17 5 18| 63|5 1296000 |23 1 24| 33|1
1000000 |17 6 19| 916 1304000 |23 2 24| 42|12
1008000 |18 0 19| 18|7 1312000 |23 3 24| 51|3

1320000 |23 4 24| 604
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Table B.2 A7 35 F v JLL— FBCR)A 64kbit/s DiHE

A RMUL |SUB | N L M
T MUL
T
8000 0 1 118 8
16000 0 2 1 116 8
24000 0 3 1 |24 8
32000 0 4 1 132 8
40000 0 5 1 140 8
48000 0 6 1 148 8
56000 0 7 1 |56 8
64000 1 0 2 |1 8
72000 1 1 2 19 8
80000 1 2 2 |17 8
88000 1 3 2 |25 8
96000 1 4 2 |33 8
104000 1 5 2 |4 8
112000 1 6 2 149 8
120000 1 7 2 |57 8
128000 2 0 3 |2 8
136000 2 1 3 |10 8
144000 2 2 3 |18 8
152000 2 3 3 |26 8
160000 2 4 3 |34 8
168000 2 5 3 |42 8
176000 2 6 3 |50 8
184000 2 7 3 |58 8
192000 3 0 4 [3 8
200000 3 1 4 (11 8
208000 3 2 4 [19 8
216000 3 3 4 |27 8
224000 3 4 4 [35 8
232000 3 5 4 |43 8
240000 3 6 4 [51 8
248000 3 7 4 |59 8
256000 4 0 5 |4 8
264000 4 1 5 |12 8
272000 4 2 5 |20 8
280000 4 3 5 |28 8
288000 4 4 5 |36 8
296000 4 5 5 |44 8
304000 4 6 5 |52 8
312000 4 7 5 |60 8
320000 5 0 6 |5 8
328000 5 1 6 |13 8
336000 5 2 6 |21 8
344000 5 3 6 |29 8
352000 5 4 6 |37 8
360000 5 5 6 |45 8
368000 5 6 6 |53 8
376000 5 7 6 |61 8
384000 6 0 7 |6 8
392000 6 1 7 114 8

A RMU|[SUB| N| L (M
LT |MUL
T
480000 |7 |4 8 [39 |8
488000 |7 5 8 |47 |8
496000 |7 6 8 |55 |8
504000 |7 7 8 |63 |8
512000 |8 |0 9 |8 |8
520000 |8 1 9 |16 |8
528000 |8 2 9 |24 |8
536000 |8 3 9 [32 |8
544000 |8 |4 9 |40 |8
552000 |8 5 9 |48 |8
560000 |8 6 9 |56 |8
568000 |8 7 10 |1 |8
576000 |9 |0 10 |9 |8
584000 |9 1 10 |17 |8
592000 |9 2 10 |25 |8
600000 |9 3 10 |33 |8
608000 |9 |4 10 |41 |8
616000 |9 5 10 |49 |8
624000 |9 6 10 |57 |8
632000 |9 7 11 |2 |8
640000 |10 |0 11 |10 |8
648000 |10 |1 11 |18 |8
656000 |10 |2 11 |26 |8
664000 |10 |3 11 |34 |8
672000 |10 |4 11 |42 |8
680000 |10 |5 11 |50 |8
688000 |10 |6 11 |58 |8
696000 |10 |7 12 |3 |8
704000 |11 |0 12 |11 |8
712000 |11 |1 12 |19 |8
720000 |11 |2 12 |27 |8
728000 |11 |3 12 |35 |8
736000 |11 |4 12 |43 |8
744000 |11 |5 12 |51 |8
752000 |11 |6 12 |59 |8
760000 |11 |7 13 |4 |8
768000 |12 |0 13 |12 |8
776000 |12 |1 13 |20 |8
784000 |12 |2 13 |28 |8
792000 |12 |3 13 |36 |8
800000 |12 |4 13 |44 |8
808000 |12 |5 13 |52 |8
816000 |12 |6 13 |60 |8
824000 |12 |7 14 |5 |8
832000 |13 |0 14 |13 |8
840000 |13 |1 14 |21 |8
848000 |13 |2 14 |29 |8
856000 |13 |3 14 |37 |8
864000 |13 |4 14 |45 |8
-85-
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400000 6 2 7] 22| 8
408000 6 3 7] 30| 8
416000 6 4 7] 38 8
424000 6 5 7] 46 | 8
432000 6 6 7] 54| 8
440000 6 7 7] 62 8
448000 7 0 8 7 8
456000 7 1 8| 15| 8
464000 7 2 8| 23| 8
472000 7 3 8] 31| 8

JS—=13871

872000 13 5 14] 53| 8
880000 13 6 14] 61| 8
888000 13 7 15| 6 8
896000 14 |0 15| 14| 8
904000 14 1 15) 22| 8
912000 14 |2 15) 30| 8
920000 14 |3 15) 38| 8
928000 14 |4 15)] 46| 8
936000 14 5 15| 54| 8
944000 14 |6 15) 62| 8
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Table B.2(cont)

A RMUL [ SUB | N |L A RMUL (SUB |N L
T MUL T MUL
T T

952000 | 14 7 16 |7 143200 |22 3 23 |46
0

960000 | 15 0 16 | 15 144000 |22 4 23 |54
0
-87 -
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968000 |15 16 |23 144800 (22 |5 |23 |62
0

976000 |15 16 |31 145600 (22 |6 |24 |7
0

984000 |15 16 |39 146400 (22 |7 |24 |15
0

992000 |15 16 |47 147200 (23 [0 |24 |23
0

100000 |15 16 (55 148000 (23 [1 |24 |31

0 0

100800 |15 16 |63 148800 (23 [2 |24 |39

0 0

101600 |15 17 |8 149600 (23 |3 |24 |47

0 0

102400 | 16 17 |16 150400 (23 |4 |24 |55

0 0

103200 | 16 17 |24 151200 (23 |5 |24 |63

0 0

104000 | 16 17 |32

0

104800 | 16 17 |40

0

105600 | 16 17 |48

0

106400 | 16 17 |56

0

107200 | 16 18 |1

0

108000 | 16 18 |9

0

108800 | 17 18 |17

0

109600 | 17 18 |25

0

110400 | 17 18 |33

0

111200 | 17 18 |41

0

112000 | 17 18 |49

0

112800 | 17 18 |57

0

113600 | 17 19 |2

0

114400 | 17 19 (10

0
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115200 |18 19] 18
0
116000 |18 19| 26
0
116800 |18 19| 34
0
117600 |18 19| 42
0
118400 |18 19| 50
0
119200 |18 19| 58
0
120000 |18 20| 3
0
120800 |18 20| 11
0
121600 |19 20| 19
0
122400 |19 20| 27
0
123200 |19 20| 35
0
124000 |19 20| 43
0
124800 |19 20| 51
0
125600 |19 20| 59
0
126400 |19 21| 4
0
127200 |19 21| 12
0
128000 |20 21| 20
0
128800 |20 21| 28
0
129600 |20 21| 36
0
130400 |20 21| 44
0
131200 |20 21| 52
0
132000 |20 21| 60
0
132800 |20 22| 5
0
133600 |20 22| 13
0
134400 |21 2| 21
0
135200 |21 22| 29
0
136000 |21 22| 37
0
136800 |21 22| 45
0

-89-
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137600 |21 22| 53
0
138400 |21 22| 61
0
139200 |21 23| 6
0
140000 |21 23| 14
0
140800 |22 23| 22
0
141600 |22 23| 30
0
142400 |22 23| 38
0

JS—=13871
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Assignment of manufactuer's IDs shall use the following process. The first two digits (8 bits) shall be used for a
country code. The country codes shall be the 8 bit fields defined by CCITT Recommendation T.35. The next two digits
(8 bits) shall be reserved and set to zero. The last three digits ( 12 bits) shall be used to code individual manufacturers.

The allocation of individual manufacturer's IDs shall be administered by the appropriate National Bodly.

Assignment of an appropriate manufacturer's ID is only required if proprietary extensions to this standard are to be

implemented.

The coding process is as shown below.

bl b2 b3 b4 b5 b6 b7 b8
Country Code
Octet 10 1 1 1 b8 b7 b6 b5 1
Octet 11 1 1 1 b4 b3 b2 bl 1
Octet 12 1 1 1 0 0 0 0 1
Octet 13 1 1 1 0 0 0 0 1
Manufacturer Code
Octet 14 1 1 1 b12 b1l b10 b9 1
Octet 15 1 1 1 b8 b7 b6 b5 1
Octet 16 1 1 1 b4 b3 b2 bl 1
-9]-
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Introduction

An additional capability is required to allow for more than seven digits in the phone number in the Information

Channel. This capability is optional, but shall be used whenever phone numbers longer than 7 digits are to be

exchanged in the Information Channel.

Equipment providing this facility will be defined as Revision level 1

Equipment supporting revision level 1 must be capable of interworking with Revision level 0 implementations.

Realisation

Bits b2 and b3 of Octet 10 (Digit - 1) in the DIGITS field of Information Channel Frames are defined as follows:

b2 b3 Meaning

0 1 Continuity of DIGITSfield (odd order)

1 0 Continuity of DIGITSfield (even order)

1 1 Last of DIGITSfield
Example

The following illustrates an example of transmitting/receiving the phone numbers “12345678901234" and
“987654321" contiguously.

DIGITS

Sender M essage XFLAG | (b2b3) | 1 2 3 4 5 6 7

Cu—AU DN REQ 1 (1,1) |PAD|PAD| PAD | PAD | PAD | PAD | PA
D—

CU—AU DN ACK 1 (0,2) 1 2 3 4 5 6 7
CU—AU | DN REQ CONT 1 (0,2) 1 2 3 4 5 6 7
CU—AU DN ACK 1 (1,2) 8 9 0 1 2 3 4
CU—~AU DN REQ 2 (1,1) [PAD|PAD| PAD | PAD | PAD | PAD | PAD
CU—AU DN ACK 2 (0,2) 9 7 6 5 4 3
CU—AU | DN REQ CONT 2 (0,2) 9 8 7 6 5 4 3
CU—AU DN ACK 2 (1,1) 2 1 EON [ EON | EON | EON [ EON

NOTE - the use of the technique described in para 8.1.1 may be used to reduce the number of digits to be transmitted
between Answering and Calling Endpoints.
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7. fEHRTF v RILOFHA

The information channel is used to communicate control information between two endpoints. In all modes, the
Information Channel occupies the entire bandwidth of the Master Channel during initial parameter negatiation. In
modes 2 and 3, the Information Channel occupies octet 128 of the Channel Aggregation Framein all bearer channels
during delay equalization and throughout the duration of the call. In mode 1, the Information Channel occupies octet
128 of the Channel Aggregation Framein all bearer channels only during the initial delay equalization. In mode 0, the

Information Channel is not present after initial parameter negotiation.

71 BHRFYRILTIL—LA

Information channel frames are framed with a unique ALIGNment pattern (0111111 1) inthefirst octet. In
addition, the first bit (b1 ) of the subsequent octetsis set to one. Figure 5 shows the structure of the Information
Channel (IC) frame. IC octets only contain seven bits of information so that a common structure can be used for 56 and
64kbit/s bearer channels. In Figure 5, bit 8 of each octet is depicted as having the value 1. For 64 kbit/s beare channels,
bit 8 isset to 1. For 56 kbit/s bearer channels provided via 64 kbit/s facilities, bit 8 is used for network signaling and is
set to 1 for off-hook. For the case of 56kbit/s baseband bearer channels, bit 8 is not present and an overhead "octet”

transmitted over the bearer channel contains only 7 bits. 6.2 describes procedures for using 56kbit/s bearer channels.

bl b2 b3 b4 b5 b6 b7 b8
ALIGN
Octet 1 0 1 1 1 1 1 1 1
2 1 Channel ID 1
3 1 Group ID 1
4 1 Operating Mode Res 1
5 1 RMULT 1
6 1 SUBMULT BCR Res MFG 1
7 1 RI RL RL REV 1
Reg Ind

8 1 Subaddress 1
9 1 Transfer Flag 1
10 1 1 1 Digit-1 1
11 1 1 1 Digit-2 1
12 1 1 1 Digjt-3 1
13 1 1 1 Digit-4 1
14 1 1 1 Digit-5 1
15 1 1 1 Digit-6 1
16 1 1 1 Digit-7 1

Figure 5 - Information Channel Frame

NOTE - normative Annex D provides details of the additional capability to be used when phone numbers longer than 7
digits are required.

ALIGN: Alignment octet (Octet 1, Bits 1-8)

The alignment octet provides a framing mechanism for the Information channel frame. It takes a constant val ue of

"01111111",
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NOTE - For 56kbit/s baseband bearer channels, only the first seven bits of the ALIGN octet are transmitted (i.e.,, 0 1
11111).

CID: Channel identifier (Octet 2, Bits 2-7)

When simultaneously dialing N calls, the network delay in call setup for each call might not be uniform. Hence the
incoming call arrival sequence at the Answering Endpoint cannot be assumed to be equal to the call setup sequence
at the Calling Endpoint. The CID identifies each individual channel in the transmit direction for each side of the
connection and is used to sequence the time slots in proper order at the receiving end. In each endpoint, the CID
value transmitted in each channel is independent of the CID value received from the other endpoint. The Calling
and Answering endpoint shall assign CID=1 to theinitial channel and shall assign CID in sequential ascending
order corresponding to the relative order of the remaining channels. A value of 0 in the CID field indicates

negotiation of parameters.

The CID is a 6-bit binary encoded number in the range 0° CID? 63.

GID: Group identifier (Octet 3, Bits 2-7)

The call Group Identifier is used to identify the group of bearer channels associated with a particular call. The value
of this parameter shall be agreed upon by both ends at the time of establishing the master channel. The GID
negotiated on the master channel shall be used in al subsequent bearer channels for this call. The GID is assigned
by the Answering Endpoint and is unique to this call at the Answering Endpoint. The Calling Endpoint uses a
combination of the GID and alocal identifier to uniquely identity acall. The value of 0 is reserved to indicate an

unknown GID during prameter negotiation and channel initiation.

This field contains a binary encoded number in the range 0° GID? 63.

MODE: Operating mode (Octet 4, Bits 2-4)

This field indicates the mode of operation desired for this call. The four modes of operation are described in 6.1 of
this International Standard.

Bits

234

000 operating Mode O

001 operating Mode 1

010 operating Mode 2

011 operating Mode 3

100 Reserved

101 Reserved

110 Reserved

111 Reserved for negotiation.
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NOTE - There is no coding for the Transparent Mode because in the Transparent Mode there is no Infornation
Channel.

Res: Reserved (Octet 4, Bits 5-7):
These bits are reserved and shall be set to 1 on transmission and shall be ignored on receipt.

RMULT: Rate Multiplier (Octet 5, Bits 2-7)
The Rate Multiplier field RMULT together with the Subrate Multiplier field SUBMULT contains information that
uniquely defines the application rate for a given call. The application rate is determined from these fields in slightly
different ways depending on the Operating Mode given in the MODE field of the Information Message (Octet 4,
Bits 2-4). See 7.1.1 for details.
RMULT takes a value in the range 0° RMULT? 63.

SUBMULT: Subrate Multiplier (Octet 6, Bits 2 - 4):
The Rate Multiplier field RMULT together with the Subrate Multiplier field SUBMULT contains infomation that
uniquely defines the application rate for agiven call. For Modes 0, 1 and 2, the SUBMULT field shall be set to all

binary ones on transmit and ignored on receipt. See 7.1.1 for details.

For Mode 3, SUBMULT takes avalue in the range 0> SUBMULT? 6 for BCR=56khbit/s and 0° SUBMULT? 7 for
64khit/s

BCR: Bearer Channel Rate (Octet 6, Bit 5)
This field indicates the data rate to use when determining how to use the bearer channel. A 56kbit/s BCR means
that the channels used are based on 56kbit/s multiples and a 64 kbit/s BCR means that the channels used are based
on 64kbit/s multiples.
Thisfield takes the following values

Bit

o1

1 64 kbit/s base
0 56 kbit/s base

Res: Reserved (Octet 6, Bit 6 ):

This bit is reserved and sahll be set to 1 on transmission and shall be ignored on receipt.
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MFG: Manufacturing ID Flag (Octet 6, Bit 7):

When this bit is set to 1,the Digits field contains a 7 binary encoded digit Manufacturer's ID. Annex C contains the
Manufacture ID assignments. When this bit is set to 0, the Digits field does not contain the Manufacturers ID and is
used according to other procedures.

The Manufacturer's ID is exchanged between equipment at call initialization time. Equipment can use the ID to
identify the equipment on the other end of the connection. Manufacturers can use this information to identify their

own equipment on the other end of the connection in order to add proprietary extensions to the protocal.

RI: Remote indicator (Octet 7, Bit 2)

The RI field indicates that delay equalization has been accomplished.

Bit 2

1 calisdelay equalized
0 call isnot delay equalized.

RL REQ: Remoate loopback Request (Octet 7, Bit 3)

This bit is used to request that the remote endpoint loop back toward the local endpoint. The receipt of an RL REQ
bit set to one indicates a request to enable remote loopback. RL REQ set to zero indicates a request to disable
remote loopback. When remote |oopback is not requested, this bit shall be set to 0.
Bit 3

1 request for remote loopback

0 turn off remote loopback.

RL IND: Remote Loopback Indication (Octet 7, Bit 4)

This bit is used to indicate to the remote endpoint that the local endpoint is looping_the delay equalized payl oad
from all channels back to the remote endpoint. This bit is used as a response to the receipt of RL REQ =1 or to
indicate an unsalicited loopback. When not in loopback, this bit shall be set to 0.
Bit4

1 Sending endpoint isin loopback state

0 Sending endpoint is not in loopback state.

REV: REVisionlevel (Octet 7, Bits 5-7)
This field can be used to check version compatibility between the local and far end units. If thisfield is not used it

shall be set to all binary ones on the transmitting end and ignored on the receiving end. All endpoints devel oped to

Issue | of this International Standard shall use a Revision Level of 0.
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Thisis abinary encoded number in the range 0° REV?7.

If one CAU transmits a higher value of REV than the other CAU then only those procedures defined for the lower
value of REV shall be used by both CAUSs.

Subaddress:  Subaddress (Octet 8, Bits 2-7)

Thisfield is used to indicate the subaddress of a call. It takes a value in the range from 0 to 63. A value of 0
indicates that the subaddress is not used.

A CAU may be capable of handling multiple simultaneous calls; the subaddress provides a means of distinguishing
an individual call amongst the multiple calls that may exist.

XLAG: Transfer Flag (Octet 9, Bits 2-7)
When CID = 0, the transfer flag is used during initial parameter negotiation for signaling the transmission of
additional phone numbers (7 digits each) to the calling unit. During Channel Deletion procedures, the XFLAG field
is used to identify the channel to be deleted.
See 8. 1 for description of the phone number transfer procedures and 8. 3 for channel deletion procedures.

Thisfield is binary encoded and takes values in the range0? X FLAG? 63

When CID is not equal to O, thisfield and bits 2-7 octets 10 - 16 can be used for User Information transfer and are
not defined in this International Standard.

DIGITS: Phone Number Dial Digits (Octets 10 - 16, Bits 4-7)
When CID = 0 and MFG = 0 the Digits fields are used for phone number negotiation during initial parameter
negotiation. There are seven Digits fields, each containing a number from the list below. When sending less than 7
digits, the endpoint shall left justify the number (i.e., if there are M digits, then these digits fill the first M Digits
fields) and shall fill the unused Digits fields with the EON value.

See 8. 1 and 8.2 for phone number delivery procedures.

When CID is not equal to O, the XFLAG field and bits 2-7 of octets 10 - 16 can be used for User Information

transfer and are not defined in this International Standard.

When CID = 0 and MFG = 1, the Digits field contains a binary encoded 7 digit number specifying the

Manufacturer's ID of the manufacturer of the transmitting endpoint.
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Bits
4567

0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Digits

© 00 N o o~ W N B O

*

#

EON

Reserved
Cause Indicator

PAD

Cause: Cause Codes(Octets 10 and 11, Bits 2 - 7)

When the first digitsfield has the value "1 1 1 0", it indicates that the following field is a Cause Vaue. The Cause
Vaueis abinary encoded value in the range 0 Cause® 63. The following cause codes have been defined:

Vaue

Meaning

© 00 N o o~ W N B O

S S S
w N P O

Reserved

No resource available

Channel error rate exceeded threshold
Normal Clearing

Bandwidth addition request
Mode not supported

Rate not supported

Information Channel framing lost
FAW framing lost

Delay Equalization unsuccessful
Unknown command/protocol error
Temporary failure, in recovery
Failure no recovery

Bandwidth deletion request

Cause Codes 14 - 63 are reserved for further study.
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Cause Codes can be used whenever negotiations take place (i.e,, CID = 0 in the master channel), and
Manufacturer's ID and Phone Numbers are not being transferred. Also Cause Codes can be transmitted by forcing an

"Add a Channel" or "Delete a Channel" procedure with no change in the RMULT or SUBMULT field.

NOTE - ISDN subaddresses may be included in the digits field.

711 L—bFILFTSANYESTL—rRILFTSAVOHELETE

Given the Bearer Channel Rate (56 or 64 kbit/s), the Application Data Rate can be derived from the RMULT and

SUBMULT values or the RMULT and SUBMULT values can be derived from the application data rate (A) asfollows:

In the following eguations, all datarates are in bits/second.

Mode 0, 1:
EL A =RMULT % BCR
E2. RMULT =~
BCR
Mode 2:
E3. A =RMULT*BCR* 22
64 O
A*64)
E4. RMULT = (
(BCR*63)
Mode 3:
ES. A = (RMULT % BCR) + (SUBMULT * 8000)
ES. muLT = 2A O
%E(rounded downto the next lowest integer)
g7 supnLro (A~ RWULTBCR)

8000

NOTE- The SUBMULT field only has meaning in Mode 3. Thisis because Modes 0, 1 and 2 only support rates that
are multiples of the bearer rate (in Mode 2, multiples of 63/64 of the bearer rate.). Mode 3 supports application data
rates of any multiple of 8 kbit/s;therefore, the SUBMULT field is required to specify the application data rate with
an 8 khit/s granularity. InModes 0, 1 and 2 the SUBMULT field shall be set to al ones on transmission and ignored

on receipt.
Let EBR (Effective Bearer Rate) represent the effective bandwidth per network channel available for the transfer of

application data. EBR is defined as the Bearer Channel Rate (BCR) minus the bandwith required to transfer the
Channel Aggregation overhead octets.

JS—=13871 - 100 -



Mode 0,1:

ES. EBR =BCR, since the Channel Aggregation overhead octets are removed before application datais

transferred over the channel.

Modes 2 and 3:
E9. = , since every 64th octet of a network channel is required for the transfer of over
9 EBR égr—j%kBCR i 64th f k channel i ired for th Sfer of head
octets.

The number of network channels (N) required to complete the call is then determined directly based on application
datarate and effective bearer rate:

Modes 0,1,2 and 3:
E10. N= %E rounded up to the nearest integer.

From the above egations it follows that Modes 0,1 and 2 the number of channels N required for agiven call is equal to
the Rate Multiplier RMULT. Only in Mode 3 is it necessary to explicitly calculate N. In the case of Mode 3, N can be
calculated from RMULT and SUBMULT by substituting equation E5 for A to get

_ RMULT BCR + SUBMULT * 8000
EBR

E11. N

Equation E11 must be used on the receiving end of a parameter negotiation frame to determine the number of

channels.

7111 F¥RILTF7ITLY—230Tb—LEOT7T)r—2 3 0ERS

In Modes 0, 1 and 2 the application datarate is only allowed to be integer multiples of the effective bearer channel rate
(EBR). InMode 0 and 1, EBR is the same as the bearer channel rate BCR (i.e., EBR = BCR= 56 or 64 kbit/s). In Mode
2EBRisBCR scaled by 63/64 (i.e., EBR = BCR * (63/64) = 55.125 khit/s (BCR = 56kbit/s) or 63 kbit/s (BCR = 64
kbit/s)). In Modes 1 and 2 all available bandwidth is used by data (Mode 1) or data and overhead (Mode 2).

In Mode 3 the application datarate (A) is allowed to be integer multiple of 8 kbit/s. To support this granularity in the
application data rate, only a portion of the available bandwidth in the Nth network channel is used. In Mode 3, two
parameters (L and M) are calculated based on application rate and bearer channel rate. These parameters define the
number of bits within the Nth channel that carry application data.
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The parameter L specifies the number of octets in each 64 octet segment (bounded by overhead octets) in the Nth
channel that contain application data. Transmission of the L octets in the Nth channel begins (N-1) octets before the
overhead octet. The parameter M specifies the number of bitsin the last octet of each L octet cluster that contains
application data. For example, if M is calcul ated to be 3, then the most significant three bits arefilled with application
data and the last 5 bits are forced to ones as shown below.

bl b2 b3 b4 b5 b6 b7 b8
Ipt |p2 [p3 1 1 J1 J1 1 |

NOTE-AIl unused bit locations in the Nth channel shall be set to all ones.

For example, for BCR = 56kbit/s, N =4, L =22 and M = 2 (Application Data Rate of 184 kbit/s, RMULT= 3,
SUBMULT = 2),application datais disbursed in the Nth channel such that N - 1 application data octets are transmitted
before an overhead octet (e.g.,FAW) and the remaining application data octets are transmitted after the overhead octet
(e.g., FAW). In this case the output is shown in Figure 6. The first column represents time (e.g., DS1 frames).
Columns 2 - 5 contain the four channels used in the call.Column 6 contains the number of octets (in that DS1 frame)
that contain data. For example, in the first DS1 frame, one octet is used for FAW and (N-1) octets are used for user
data. This example shows data starting at the FAW overhead octet of the first channel instead of the first octet of the
frame. In the Nth channel, three octets before the overhead octet are used for dataand L - 3 (= 19) octets after the
overhead octet are used for user data. An X in the Nth channel indicates that these octets are set to 1 and do not contain
User Data. AD indicates a data octet and D2 indicates a data octet containing two data bits.

This pattern repeats itself around every overhead octet.

# of Octets

t ClD=1 ClD=2 CID=3 CiD=4 with Data
1 FAW D D D N-1

2 D FAW D D N-1

3 D D FAW D N-1

4 D D D FAW N-1

5 D D D D N

6 D D D D N

7 D D D D N

8 D D D D N

22 D D D D N

23 D D D D2 N

24 D D D X N-1

64 D D D X N-1

65 IC D D D N-1

66 D IC D D N-1

67 D D IC D N-1

68 D D D IC N-1

69 D D D D N

D D D D

70
Figure 6 - Distribution of Application Data Across the Channel Aggregation
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7112 NZA—ZLMOFFE
This subclause is used only for Mode 3.

In order to calculate L and M, the total number of application data bits that need to be transferred in the Nth channel
(#BITS(N)) must first be determined. Let REM(N) be defined as the remainder of the application data rate A divided
by the effective bearer channel rate EBR ( EBR = (63/64) * BCR), except when the remainder = 0.

0

. A
E12. REM(N)=remainder DH_
EBR %(oept that if remainder =0, then REM(N) =1

Since there are 252 octets per Channel Aggregation frame that can contain data,
E13. #BITS(N)=REM(N) * 252 * (7+BASE),

where BASE is defined to be 1 if the bearer channel rate (BCR) is 64 kbit/s and 0 if the BCR is 56 kbits/s. The
quantity (7 + BASE) is the number of allowed application data bits per octet.

L isthen calculated as follows:

E14. L= #BITSM) rounded up to the nearest integer.

" (&~ (7+BASE)

NOTE - The factor of 4 in the divisor is required since the data in the Nth channel is placed in the Channel
Aggregation frame in four separate blocks of L octets.

M isthen calculated based on L and #BITS(N).If (L * (7 + BASE)) = m exactly (i.e., norounding is required to
determine L) then,

M = (7+BASE), i.e. , the Lth octet contains no unused bit fields;

otherwise,

_ #BITS(N) _
4

M ((L-1)* (7 +BASE))

The table in Annex B shows the values of M and L for application rates of all multiples of 8000 bit/s that can be
supported in Mode 3 on up to 24 bearer channels. The values are shown for bearer channel rates of 56 and 64 khit/s. In
addition, for each rate the appropriate values for the Rate Multiplier RMULT and the Subrate Multiplier SUBMULT

are given as well as the number of required network channels N necessary to place the call.
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7.2 BHRF v RIL(C)RAH

Except for the initial channel parameter negotiation, an endpoint shall establish overall frame alignment prior to
establishment of Information Channel synchronization. For initial channel parameter negotiation, the Information

channel uses the entire bandwidth of the master channel.

The ALIGN octet is used to determine IC synchronization.

IC Synchronization Detection
An endpoint shall declare IC synchronization when it detects the following sequence:
Detection of the ALIGN pattern.
Detection of Bit 1 = 1 of the next octet.
Detection of asecond ALIGN pattern in the next correct position ( 16 octets after the initial ALIGN pattern).

Loss of IC Synchronization

An endpoint shall declare the loss of IC synchronization when it receives three consecutive incorrect ALIGN octets.

In Modes 2 and 3, the endpoint continuously monitors the ALIGN pattern to determine if Information Channel
synchronization has been lost. Modes 0 and 1 only use the ALIGN pattern and the Information Channel during call
setup.

The endpoint shall start the IC synchronization detection procedure immediately once it detects loss of IC frame

synchronization or achieves multiframe synchronization.

7.3 BHRF Y RILT L—LOZEIELRH

Once a connection has been established, an endpoint transmits the Information Message continuously in the
Information Channel (see Clause 8). When this International Standard refers to "sending” an Information Message, it
means the endpoint starts transmitting the new values in the Information Channel Frame. Please note that for initial
parameter negotiation in the master channel, the Information Message is transmitted and received using the entire
bandwidth of the master channel and does not use the Information Channel of the multiframe structure until after

parameter negotiation is complete.

Once Information Channel Synchronization has been achieved, the endpoint can transmit and recieve Information
Messages in the Information Channel. Since these frames are transmitted continuously, the recieving endpoint has to
monitor the recieved frames for a change in value. Also, since thereis no CRC or checksum on the IC Frame, the
receiving endpoint should not be sensitive to instantaneous change in state. When this International Standard refers to
"recieving” an Information Message, it means that the endpoint has detected a valid change in values of the
Information Channel Frame. The method for determining a valid change in values is implementation dependent, but it
is recommended that the receiver check several Infomation Channel Frames in succession before declaring a changein

values (i.e., 2 out of 3 mgjority voting).

JS—=13871 - 104 -



When transmitting Information Channel messages, the following constraints shall be followed:

- When transmitting messages with CID=0, the same Information Channel message shall be transmitted in all
channels (including Channel ID = 0).

- The same values of the GID, MODE, RMULT, SUBMULT, BCR, RI, RL REQ, RL IND fields shall be
transmitted in all channels when CID is not equal to 0. This means that when a value changes in one channel, it

changesin al channels.

The rest of this International Standard refers to avalid (debounced) Information Channel Frame as an Information
Message.

8. FIE
8.1 MERE

8.1.1 #WHAF v RILERE

This subclause describes the interactions between Calling and Answering Endpoints in order to establish acall. It is

structured in sequence order.

The initia call setup procedure begins with the connection of the first channel in the n x 56/64kbit/s call. This channel
isreferred to as the "master" channel. The parameter negotiation process is performed over this channel. Neither

Endpoint shall make any additional call requests until the entire negotiation process has been completed.

Calling Endpoint

Once the Calling Endpoint receives an indication that the master channel is connected, and following selection of
ISO/IEC aggregation at point (3) of Figure 2 if applicable, it shall begin the negotiation process by repeatedly
transmitting the Information Message(using the entire bandwidth of the master channel) with the Channel Identifier
(CID) set to 0 and shall start TCinit and TCnull (if implemented - See 9.2). (A CID of 0 is used as the negotiation flag).
The Calling Endpoint also shall include the parameter values desired for the call (i.e., Mode, RMULT, SUBMULT,
MFG, BCR, and Revision ). The Group Identifier (GID) shall be set to 0.The Remote Indicator bit and the Remote
Loopback bits shall be set to 0. In the first message, the Calling Endpoint can send its Manufacturer's ID by setting the
MFG Flag to 1 and including the ID in the Digitsfield. In the initial message, XFLAG shall be set to all binary 1's. If
the Calling Endpoint dose not send its Manufacturer's ID then the MFG Flag shall be set to 0 and the Digits field shall
besettoal 1's.

If the Calling Endpoint supports subaddressing, it includes the subaddress in the Subaddress field. If the Calling
Endpoint does not support subaddressing or if the Calling Endpoint does not request a subaddress, it sets the

Subaddress field to al binary O's.

Answering Endpoint
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Upon receipt of an incoming call and indication that the channel is connected, and following selection of ISO/IEC
aggregation at point (3) in Figure 2 if applicable, the Answering Endpoaint shall transmit all 1's on the channel, start
TAnull and start searching for multiframe or Information Channel alignment (i.e. , Frame Alignment Word or

ALIGNment octet).

NOTE - If the Answering Endpoint detects Frame Alignment, then the incoming call is an additional channel of an
existing call. If the Answering Endpoint detects Infomation Channel Alignment without detecting overall Frame
Alignment, then the incoming call isthe master channel of anew call. See 8.1.2 for a description of additional channel
setup. If TAnull expires, the Answering Endpoint defaults to Transparent Mode (see 9. 1). Additional transparent
channels are treated separately using initial channel setup procedures.

Once the Answering Endpoint detects a valid Information message, at point (2) in Figure 2 if applicable. it shall
consider the channel to be the master channel of a new call and shall stop TAnull. If multiframe is detected, the
Answering Endpoint shall stop TAnull,shall treat it as an additional channel for an existing call and shall use the
Group Identifier to identify the existing call (see 8.1.2).

For the master channel of anew call, if the Answering Endpoint accepts the requested parameters, it shall return the
same values as were received and start TAinit. If the Answering Endpoint does not accept the requested parameters, it
shall either return RMULT and SUBMULT = 0 (disconnect request) with a valid Mode value and start TAdisc or
return a different set of parameters (parameter negotiation) and start TAinit. The Answering Endpoint shall assign a
Group Identifier to the call and return it in the GID field.This identifier identifies this call uniquely among calls
received by this Answering Endpoint. The XFLAG field shall be set to all 1's.

If the Answering Endpoint chooses to return a Manufacturer's ID, it shall set the MFG Flagto 1, include the ID in the
Digits field and send the message back with the other parameters as the first response to the Calling Endpoint. If the
Answering Endpoint does not return a Manufacturer's ID, it shall transmit MFG set to 0 and the Digits fields set to all

1's.

If the Answering Endpoint does not support Subaddressing, it returns al binary O'sin the Subaddress field and ignores
the incoming Subaddress field. If the Answering Endpoint does support subaddressing, it looks at the incoming
Subaddress field to get the subaddress. If this subaddress is acceptable, it returns the same subaddress. If it is
unacceptable, it shall either disconnect the call (using negotiation) or return a different subaddress.If the Answering
Endpoint receives a subaddress of decimal 0, then it shall either return a subaddress of decimal O or return the

subaddress assigned to the call.

Calling Endpoint
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The Calling Endpoint shall detect the response from the Answering Endpoint, at point (2) in Figure 1 bit if applicable,
when it receives al Information Message with CID=0 and the MODE field containing avalid value (i.e., "000", "001",
"010", "011"). At this point, the Calling Endpoint shall stop timer TCnull (if implemented - see 8.2). The Calling
Endpoint shall either accept the parameter val ues requested by the Answering Endpoint or initiate disconnect
procedures. If the MFG field is set to 1, the Manufacturer's ID is contained in the Digitsfield. If the MFG field is set to
0, the Calling Endpoint shall ignore the Digitsfield. In either case, the Calling Endpoint shall ignore the XFLAG field.
If it decides to proceed, it shall initiate the transfer of phone numbers.

If the Calling Endpoint does not use the Subaddress field, it shall ignore the contents of that field. Otherwise, it can
use the contents of the Subaddress field to determine the subaddress assigned to the call by the Answering Endpoint.

The Calling Endpoint shall request the initial phone number by sending the Answering Endpoint an Information
Message with CID=0 and the transfer flag (XFLAG) set to Decimal 1 and the Digits field set to all 1's. The Calling
Endpoint shall set the rest of the parameters to the negotiated values.

Answering Endpoint

After transmitting the initialization response, when the Answering Endpoint receives a message with XFLAG set to
decimal 1, the Answering Endpoint shall return the first number by setting the XFLAG field to decimal 1 and placing
the phone number in the Digits field. If the phone number to be used is greater than 7 digitsin length (e.g.,
international calls), the Answering Endpoint shall return the last (rightmost) 7 digits. If the phone number tobe used is
lessthan 7 digitsin length (e.g., 5 digit private numbers), the Answering Endpoint shall place the digitsin the first M
Digit fields where M is the number of digits. The Answering Endpoint shall fill the last 7 - M Digit fields with the
EON character ( bit pattern"1 1 0 0").

Calling Endpoint

When the Answering Endpoint returns M digits, the Calling Endpoint replaces the last M digits of the original phone
number with the M digits received from the Answering Endpoaint. If M= 0 (all Digitsfields contain the EON character),
the Calling Endpoint uses the original phone number.

The Calling Endpoint shall request the additional phone number by sending the Answering Endpoint an Information

Message with CID = 0 and the transfer flag (XFLAG) incremented by 1 indicating acceptance of the first number and
readiness to receive the next phone number. The Digits field shall be set to al 1's. The Calling Endpoint shall set the
rest of the parameters to the negotiated values. If the number of channelsis N, the Calling Endpoint shall request N -1

phone numbers.

Answering Endpoint

When the Answering Endpoint receives an Information Message with CID = 0 and the XFLAG field incremented by 1,
it shall transmit the next phone number in the Digits field, and the received XFLAG in the XFLAG field.
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If the Answering Endpoint only supports one phone number, it shall return the EON character in al the Digits fields
for each phone number request received from the Calling Endpoint.

Calling Endpoint

The Calling Endpoint shall use the phone numbers received from the Answering Endpoint in the same proportion as
were received from the Answering Endpoint. For example, if the Answering Endpoint returns EON for all phone
numbers, the Calling Endpoint uses the original phone number for all channels. If the Answering Endpoint returns a
different phone number for each channel, the Calling Endpoint uses a different phone number for each additional
channel. If the Answering Endpoint has two phone numbers A and B and returns phone number A twice and phone
number B three times, the Calling Endpoint shall use phone number A for two channels and phone number B for three

channels.

The complete list of phone numbersis passed in this manner until the Calling Endpoint receives the last number. The
Calling Endpoint shall indicate the conclusion of the negotiation process by transmitting an Information message with
the channel identifier (CID) set to 1 and parameters set to negotiated values.

Answering Endpoint

When the Answering Endpoint receives an Information Message with CID set to 1, it shall transmit its Information
Message with the channel identifier (CID) set to 1 and the other parameters set to the negotiated values. Thisindicates
to the Calling Endpoint that the Answering Endpoint is ready to accept establishment of additional channels. The
Answering Endpoint also shall stop TAinit and start TAadd01.

Calling Endpoint

When the Calling Endpoint receives an Information Message with CID=1, it shall stop TCinit, start TCadd01 and
initiate the connection of the remaining channelsin the call. Parallel dialing is optional but recommended to reduce
call setup times. However, it should be noted that there may be a requirement in some networks to insert a
programmabl e delay between consecutive additional channel setup attempts. For Modes 1, 2 and 3, the Calling
Endpoint also shall start transmitting the multiframe structure in the master channel (immediately after receiving
CID=1 from the Answering Endpoint) with the Alignment (A) bit in the CRC octet set to zero, the E bit set to 0 and the
CRCA4 hits set to 1. It al'so shall send al ones in the data octets. The Calling Endpoint also shall start searching for
overall frame alignment in the master channel and start TCfa. The Calling Endpoint shall transmit the following field
values in the Information Message:
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CID: Settol.

RI, RL REQ and RL IND: Set to 0. These value can change subsequently due to achievement of Delay Equalizantion

or Remote Loopback operation.

MFG ID:  SettoO.

Group Identifier: The GID assigned to this call by the Answering Endpoaint.

XFLAG : Information subchannel.

Digit Fields: Information subchannel.

Other parameters:  Set to negotiated values.
For Mode 0, the Calling Endpoint shall cut the channel through to the Application.
Answering Endpoint
After the Answering Endpoint has transmitted an Information Message with CID=1, it shall wait until loss of
Information Message Alignment. At this point, for Modes 1, 2 and 3, the Answering Endpoint starts to transmit the
multiframe structure. When the Answering Endpoint detects loss of Information Message Alignment, for Modes 1, 2
and 3, it shall start transmitting the multiframe structure in the master channel with the Alignment (A) bit in the CRC
octet set to zero, the E bit set to 0 and the CRCA4 bits set to 1.1t also shall send all ones in the data octets. Once the
Answering Endpoint starts transmitting the multiframe structure, it shall start searching for overall frame alignment in
the master channel and start TAfa. The Answering Endpoint shall transmit the following field valuesin the
Information Message in the Information Channel:

CID: Settol.

RI,RL REQ and RL IND: Set to 0. These value can change subsequently due to achievement of Delay Equalization

or Remote Loopback operation.

Group Identifier: The GID assigned to this call by the Answering Endpoint.

MFG Flag: SettoO.

XFLAG: Information subchannel.

Digit Fields: Information subchannel.

Other parameters:  Set to negotiated values.
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For Mode O, after detecting loss of Information Channel Alignment, the Answering Unit stops sending Information
Frames and cuts through the Application.

For Modes 1, 2 and 3, when each end detects Frame Alignment, it shall set the A bit to 1 in the transmit direction and
start the CRC4 procedures (if implemented). It also starts searching for IC Frame Synchronization.

For Modes 1, 2 and 3, when each end detects frame alignment and detects the A bit set to 1 in the reverse direction it
also shall stop Timers TAfaand TCfa.

REV: REVision level (Octet 7, Bits 5-7)
Thisfield can be used to check version compatibility between the local and far end units. If this field is not used it
shall be set to all binary ones on the transmitting end and ignored on the receiving end. All endpoints developed to
the main body of Issue 1 of this International Standard shall use a Revision Level of 0. Annex D defines the
additions necessary to make this into a Revision 1 product which caters for extended digit fields.

Thisis abinary encoded number in the range 0°REV?7.

If one CAU transmits a higher value of REV than the other CAU then only those procedures defined for the lower
value of REV shall be used by both CAUSs.

8.1.2 fFMF v RILEXTE

For Mode 0O, no framing is done on the additional channels; therefore, DEQ Control is not used and no procedures are
defined other than setting up the additional channels (Call Control responsibility) and cutting the channels through to
the Application as they are connected. When all channels are connected, Timer Txadd01 is stopped.

For Modes 1, 2 and 3, for each additional channel, when each connection is established the Calling Endpoint shall
begin transmitting the multiframe structure with the Alignment (A) bit in the CRC octet set to zero, the E bit set to 0

and the CRCA4 bits set to 1. It also shall send all onesin the data octets. The Calling Endpoint starts the TCfa timer.

Upon connection, the Calling Endpoint shall send the Information message repeatedly in the Information Channel. The
Information message shall contain the following field values:

Channel Identifier: Channel Identifier assigned to this channel by the Calling Endpoint.

RI,RL REQ and RL IND: Set to 0.

Group Identifier: The GID assigned to this call by the Answering Endpoaint.

XFLAG : Information subchannel.

Digit Fields: Information subchannel.
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Other parameters: Set to negotiated val ues.

The Calling Endpoint shall assign the Channel Identifier sequentially beginning with 1 (master channel).
Upon connection, the Answering Endpoint shall start looking for multiframe alignment and Information Message
Alignment (full bandwidth for theinitial channel of anew call) and either begin transmitting all ones on the channel or
transmitting multiframe structure with the correct parameters for this channel as follows:

Alignment (A) bit in the CRC octet set to zero.

E bit set to 0.

CRCA4 bits set to 1.

All ones in the data octets.

Information Channel messages with the correct Channel ID, Group ID and negotiated parameters.
The Answering Endpoint also starts TAnull.
If the Answering Endpoint detects an Information Message without detecting Frame Synchronization it stops TAnull
and recognizes this is the Master Channel of anew call. Proceduresin 8.1.1 apply. When the Answering Endpoint
detects Frame Alignment, it shall stop TAnull and start searching for IC Frame Synchronization. (If TAnull expires,
the Answering Endpoint defaults to the Transparent Mode as described in 9.1). When the Answering Endpoint
receives an Information Message, it shall store the Channel Identifier to be used in sequencing the channels. It also
shall check the Group Identifier (GID) to identify the call to which the channel belongs. At this point it shall start
transmitting the multiframe structure (unless it started transmitting on connection in which case it shall continue
transmitting) with the A bit set to 1 in the transmit direction and start the CRC4 procedures(if implemented). In
addition, it shall transmit the following field values in the Information message in the Information Channel:

Channel Identifier: Channel Identifier assigned to this channel by the Answering Endpoint.

RI: Set to 0.

RL REQ, RL IND: Set to 0.

Group Identifier: The GID received from the Calling Endpoint.

XFLAG: Information subchannel.

Digit Fields: Information subchannel.

Other fields: Set to negotiated val ues.
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At this point the Answering Endpoint marks this channel as ready for transmission.

When the Calling Endpoint detects Frame Alignment, it shall set the A bit to 1 in the transmit direction and start the
CRCA4 procedures (if implemented). It also shall start searching for IC Frame Synchronization.

When the Calling Endpoint receives avalid Information Message, it shall store the Channel Identifier for usein

sequencing the channels and marks the channel as ready for transmission.

When transmitting and receiving Information Messages with CID not set to 0, the XFLAG and DIGITS octets (Octets
9-16, Bits 2-7) are available for use as an Information subchannel. The use of this infomation subchannel is outside the

scope of this International Standard and is implementation dependent.

8.1.2.1 fHMF v RIVERE LK. EIBFIR

In the event of afailure of one or more channels during additional channel setup, the endpoint can decide either to
disconnect the entire call or downspeed the call to areduced datarate. In this case, failure is defined as Txadd01
expiring before al channels are synchronized or connected. For channels that do not connect or are connected but fail
before TxaddO1 expires, the Calling Endpoint can choose to disconnect the channel and attempt to reconnect a new

channel or can wait for Txadd01 expires and take the recovery action bel ow.

For Modes 1, 2 and 3, if the Endpoint decides to disconnect the call, the Endpoint proceeds with the normal disconnect
procedures ( 8.5 ). For Mode 0, the endpoint disconnects the channels using call control.

For Modes 1, 2 and 3, if the Endpoint decides to downspeed the call to areduced rate, it disconnects the channels that
have not reached synchronization (through call control signaling), changes the RMULT and SUBMULT fieldsin the
Information Channel to reflect the new speed, resequences the channels to sequentialize the channel numbers, starts
Txdeq and begins to equalize the delays.

For Mode 0, there is no frame synchronization on any of the channels; therefore, the only failure that is detectable isif
all the requested channels are not connected when TxaddO1 expires. If the Endpoint decides to downspeed the call, the
endpoint cuts through the available data channels to the application. For Mode O, the Endpoint can cut through the
connected channels to the application as they are connected.

8.1.3 EIEMIE

Once each channel has been connected, each end stops Txadd01. Once each channel has been marked ready (i.e.,
attainslocal synchronization for each channel), the endpoint starts Txdeq and uses the FC to measure the relative delay
variance between the individual channels of the N x 56/64 call. Also, since the incoming call arrival sequence cannot
be assumed to be equal to the call setup sguence, each end shall use the received Channel Identifiers (CID) to order the
channels properly. When each end has resequenced and equalized the delay between channels for the call, it shall
transmit aremote indication (Rl = 1) in the Information message in al channels to the other end. All other paraeters
shall remain the same. For Modes 2 and 3, when each end receives Rl = 1 in the Information Messagein all channels,

it shall consider call setup to be complete, stops Txdeq and commences user data transfer.
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In Mode 1, when each end receives RI=1 in each channel, it shall begin transmitting A=0 (Rl remains set to 1) on all
bearer channels indicating readiness to move to Mode 1 data transfer. Having transmitted A=0, each end waits to
receive A=0 in each bearer channel. When each end receives A=0 in each bearer channel, it shall stop transmitting
framing pattern and consider the call setup to be complete. At thistime each end shall remove the multiframe structure
from all channels. Also, after transmitting RI=1 and A=0, if an endpoint recognizes | oss of frame synchronization on
all bearer channels before it receives A=0, it shall consider call setup to be complete and shall remove the multiframe
structure from the bearer channels. In both cases, the channels shall be available to transmit and receive user data over
the full available bandwidth . In Mode 1, error conditions on one or more channels that disturb overall frame alignment
and connection quality cannot be recognized automatically via the framing structure and procedures defined in this
International Standard. Error recovery for Mode 1 is beyond the scope of these procedures (Recovery can consist of

manual or external intervention).
NOTE - Due to delay and line errors, each end should transmit more than one frame with RI=1 and A=0 before
removing the multiframe structure independent of whether or not the end has received RI = 1. The endpoints can use a
timer or can transmit a fixed number of Information messages before removing framing.
In Modes 2 and 3, each endpoint shall continuously monitor each channel of the call for delay equalization and frame
alignment. Each endpoint also can continuously monitor each channel or a subset of the channels for end-to-end bit
error rate. Error recovery procedures are described in 8.7 below.
When each endpoint is transmitting RI=1 and detects RI=1 (i.e., delay equalization complete) it stops Txdeq.
8.1.4 B4 LT MEH
The endpoint shall take the following actions based on the expiration of the associated timer:
TAnull: The Answering Endpoint shall default to the Transparent Mode as described in 9. 1.
TCnull: The Calling Endpoint shall default to the Transparent Mode as described in 9.2.
Txfa: If thisis the master channel, the endpoint shall either disconnect the call or initiate the channell recovery
procedures (See 8.7.1). If thisis not the master channel the endpoint shall disconnect the channel. Channel
disconnection consists of disconnecting the channel through call control signaling during a pre-Active phase or through
channel deletion procedures during the Active phase. Other actions for recovery are implementation dependent and can
include:

Disconnecting the entire call

Running at the lower speed

Retrying the failed channel.

Txinit: If thistimer expires, it means the complete call has not been setup. Actions taken on expriration of thistimer

are implementation dependent and can include the disconnection of the call.
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8.2 EIFEODME(ZxT 5 migiiEEin

Bandwidth Addition is only possiblein Modes 2 and 3. In Mode 2, Bandwidth Addition is only possible by adding
additional channels. In Mode 3, it is possible to add bandwidth without adding additional channels by increasing the
number of data bits allowed in the Nth channel.

Bandwidth can be added to an existing call in increments of one or more channels to increase the user datarate

without tearing down the original call.

NOTE - Depending on implementation, user data might be lost during the addition of a channel.

8.2.1 I I— 3 (HEAINSDELR)

When the Calling Endpoint wants to set up additional bandwidth, it shall send an Information Message on all channels
with the CID set to O (negotiation flag) and the RMULT and SUBMULT fields set to the new value. The Calling
Endpoint shall request a phone number (if a new channel is needed) by setting the XFLAG field to Decimal 1 and the
Digitsfieldstoall 1's. Therest of the parameters shall be set to the negotiated values. The Calling Endpoint shall start
TCadd. If anew channel isnot requested (i.e., in Mode 3 increasing the bandwidth used in the Nth Channel), then the
XFLAG and Digitsfieldsisset toall 1's.

When the Answering Endpoint receives an Information Message on all channels with CID=0, it recognizes the
message as a negotiation message and checks the RMULT and SUBMULT fields. Bandwidth addition is indicated by
an increased RMULT and/or SUBMULT (Mode 3 only) field value. The Answering Endpoint shall either accept the
requested value by returning the same value, or deny the request by returning the current value (including a relevant
Cause Code). In either case, it shall return a channel identifier of O (negotiation flag) to indicate its response. If the
Answering Endpoint accepts the request for a additional bandwidth, the Answering Endpoint shall return the phone
number in the manner described in 8.1.1. If the RMULT and SUBMULT values require more than one channel to be
added, the Calling Endpoint shall request one phone number for each additional channel.

When the Calling Endpoint receives the Answering Endpoint's response (i.e., CID = 0, parameters set to negotiated
values), The Calling Endpoint checks the parameters. If the Answering Endpoint rejected the request, the Calling

Endpoint shall either disconnect the call or maintain the call at the current rate. In either case, the Calling Endpoint
shall begin transmitting a channel identifier of 1 with the rest of the parameters set to their negotiated values. (The

Calling Endpoint transmits the correct non-Zero Channel Identifier in each channel).

When the Answering Endpoint receives an Information Message with CID=1 (non-zero Channel Identifier in each
channel), it shall respond with the CID=1 (non-zero Channel Identifier in each channel) and with the parameters set to
their negotiated values. The Answering Endpoint shall start TAadd02 and wait for the additional channels. If no
additional channels are required, the Answering Endpoint does not start TAadd02, but starts transmitting/receiving
datawith the new valuesof L and M (see 7.1.1.1).
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After receipt of an Information Message with CID=1 and an acknowledgment of acceptance of the additional channel
by the Answering Endpoint, the Calling Endpoint shall initiate the connecton of the new channel using the phone
number received from the Answering Endpoint and starts TCaddO2. If no additional channels are required, the Calling
Endpoint does not start TCadd02, but starts transmitting/receiving data with the new values of L and M (see 7.1.1.1).
If the Answering Endpoint rejected the request, the Calling Unit shall stop its timers
822 RIALI—L 3 (FEREINLDELE)
The Answering Endpoint can also initiate negotiation for additional bandwidth. The Answering Endpoint shall request
additional bandwidth by transmitting an Information Message on al channels with the CID set to 0 and the RMULT
and SUBMULT fields set to the desired rate (as described previously). The Answering Endpoint shall start TAadd.
When the Calling Endpoint receives an Information Message with the CID = 0 and the RMULT and SUBMULT fields
indicating a request for additional bandwidth on all channels, it shall either accept or reject the request. The Calling
Endpoint shall indicate a rejection of the request by sending an Information Message with CID = 0, the RMULT and
SUBMULT fields set to the current value and a Cause Code indicating the reason for rejection. The Calling Endpoint
shall indicate an acceptance of the request by transmitting an Information Message with CID = 0 and the new value of
the RMULT and SUBMULT. In addition, if additional channels are required, the Calling Endpoint shall request new
phone numbers as described for theinitial call.
At this point, additional channel setup is as defined when initiated by the Calling Endpoint.
If the Calling Endpoaint rejects the request for additional channel setup,the Answering Endpoint shall stop its timers.
8.2.3 fFMF v RILEXTE
When the Calling Endpoint connects the new channel, it shall begin transmitting the multiframe structure with the
Alignment (A) bit in the CRC octet set to zero, the E bit set to 0, the CRCA4 bits set to all ones and all ones in the data
octets. It also shall begin transmitting an Information Message with the following field val ues:

Channel Identifier: Channel Identifier assigned to this channel by the Calling Endpoint.

RI, RL REQ and RL IND: Set to 0.

MFG: Set to 0.

Group Identifier: The GID assigned to this call by the Answering Endpoint.

XFLAG: Information subchannel.

Digit Fields: Information subchannel.
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Other parameters: Set to negotiated val ues.

The Calling Endpoint also shall begin the search for frame alignment and start Timer TCfa.

When the Answering Endpoint connects the new channel, it shall take the following actions:

- transmit one of the following on the channel:
- All ones
- Multiframe structure with the Alignment (A) bit in the CRC octet set to zero, the E hit set to O, the CRC4 bits
set to all ones and all onesin the data octets. It also shall begin transmitting an Information Message with the

following field values:

Channel Identifier: Channel Identifier assigned to this channel by the Answering Endpoint.

RI, RL REQ and RL IND: Set to 0.

Group Identifier: The GID assigned to this call by the Answering Endpoaint.

XFLAG: Information subchannel.

Digit Fields: Information subchannel.

Other parameters: Set to negotiated val ues.

- start TAnull and

- start searching for frame alignment.

When it detects multiframe alignment from the Calling Endpoint, it shall stop TAnull and start searching for the
Information Message. When the Answering Endpoint receives an Information Message it shall check the GID field for
the Group Identifier that identifies the call to which this channel belongs. If the GID does not match an existing call,
the Answering Endpoint shall disconnect the channel. If the GID does match an existing call, the Answering Endpoint
shall add this channel to the correct call and start transmitting the multiframe structure in the channel with the A bit
set to 1 and start the CRC procedure (if implemented). The Answering Endpoint also shall start transmitting (or

continue to transmit) an Information Message with the fields set to the following values:
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Channel Identifier: Channel Identifier assigned to this channel by the Answering Endpoint.

RI, RL REQ and RL IND: Set to 0. These values can change based on subsequent actions.

Group Identifier: The GID assigned to this call by the Answering Endpoaint.

MFG: Set to 0.

XFLAG: Information subchannel.

Digit Fields: Information subchannel.

Other parameters: Set to negotiated val ues.

If the Answering Endpoint loses delay equalization, it shall start transmitting RI = 0 in all channels. The Answering

Endpoint shall use the received CID to sequence the channelsin the call and shall use the FC to equalize the delay

between the new channel and the existing channels.

Once the Calling Endpoint establishes frame alignment, it shall set the Alignment bit (A) in the CRC octet to onein
the transmit direction and begin the CRC4 procedure (if implemented) and shall stop Txfa.

If the Calling Endpoint |oses delay equalization, it shall start transmitting Rl = 0 in all channels. The Calling Endpoint
shall use the received Channel Identifier to sequence the channels and shall use the FC to equalize the delay between

the new channel and the existing channels.

Once each end has successfully resequenced and delay equalized, each end shall transmit aremote indication (Rl = 1)

over the IC of all channels.

Once each end receives an Information Message with Rl = 1 in all channels, it shall consider call setup to be complete
and shall stop itstimers.

824 BALTIFEH

The endpoint shall take the following actions based on the expiration of the associated timer:

TAnull: The Answering Endpoint shall default to the Transparent Mode as described in 9. 1.

Txfa: If thisis the master channel, the endpoint shall either disconnect the call or initiate the master channel recovery

procedures (See 8.6.1). If thisis not the master channel the endpoint shall disconnect the channel. Other actions for

recovery are implementation dependent and can include:
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Disconnecting the entire call

Running at the lower speed

Retrying the failed channel.

Txadd: If thistimer expires, it means the endpoint has not received an acknowledgement for the add channel request.

Actions taken on expiration of thistimer isimplementation dependent and can include the disconnection of the call.

TAadd02: If this timer expires, it means that the additional channel setup has not been completed. The endpoint shall
initiate disconnect procedures for that channel and shall begin transmitting the correct valuesin the RMULT and
SUBMULT fields. Other recovery actions are implementation dependent.

8.3 EIFDMFIZx Y B EEHIR

Bandwidth can be deleted from an existing call to decrease the user data rate without tearing down the entire call.
Bandwidth Deletion is only available for Modes 2 and 3. Either side can initiate a request to delete one or more
channels from the call. For Mode 2, Bandwidth Deletion always implies deletion of at |east one channel. For Mode 3,
an endpoint can request a reduction of bandwidth without deleting a channel by reducing the number of bits used in
the Nth channel.

8.3.1 FMAIN 5Dt

The Calling Endpoint shall initiate a request to delete bandwidth by transmitting an Information Message over the IC
of all channelswith the CID set to 0 and the RMULT and SUBMULT fields set to the new value. If only one channel is
to be deleted and the Channel Identifier is available, the XFLAG field shall contain the Channel Identifier (as assigned
by the Calling Endpoint) of the channel to be deleted. If more than one channel is to be deleted, they shall be channels
with the highest CID values as assigned by the Calling Endpoint. The Digits fields shall contain either a Cause code or
PAD characters. The rest of the parameters shall contain the negotiated values. The Calling Endpoint shall start the
TCdel timer.

When the Answering Endpoint receives an Information Message on all channels with CID=0 and with the RMULT
and SUBMULT fields indicating deletion of bandwidth, it shall either accept the request by returning a channel
identifier of O (negotiation flag) and the same value for RMULT, SUBMULT and XFLAG as were received or reject
the request by returning the original parameter values and a Cause Code with the reason for rejection.

When the Calling Endpoaint recieves an Information Message with CID = 0 and the channel delete acknowledgment, it
shall start transmitting Information Messages on all channel with CID set to the correct value and the new parameters.

When the Answering Endpoint receives an Information Message on all channels with CID set to the assigned value

and the new RMULT and SUBMULT, it shall transmit Information Message with CID set to the assigned value and

the new parameters. At this point, the Answering Endpoint shall perform the following actions:
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1. If achannel isto be deleted, the Answering Endpoint shall remove the negotiated channel from the call (i.e.,

stop transmitting and receiving on it).

2. If delay equalization islost, start Transmitting Rl = 0 on all channels.

3. Resequence the Channel Identifiers (if needed). When resequencing Channel Identifiers, the Channel
Identifiers shall maintain their relative order. Thus for example, if the channel with the highest CID islost,
the CID's for the rest of the channel remain the same. If amiddle channel is deleted, the channels with CID's
higher than the deleted channel are moved down by 1.

4. Start Equalizing the delays on all channels (if it was lost).

From this point forward, the endpoint acts as described in 8.1.3. Data transfer commences with the new values of L

and M (as defined in 7.1).

When the Calling Endpoint receives an Information Messages with CID = 1 and the new RMULT and SUBMULT, it
shall perform the following actions:

1. If a channel is to be deleted, remove the negotiated channel from the call (i.e., stop transmitting and

receiving on it).

2. If Delay Equaization is lost, start Transmitting RI = 0 on all channels.

3. Resequence the Channel Identifiers (if needed). When resequencing Channel Identifiers, the Channel
Identifiers shall maintain their relative order. Thus for example, if the channel with the highest CID islost,
the CID's for the rest of the channel remain the same. If amiddle channel is deleted, the channels with CID's
higher than the deleted channel are moved down by 1.

4. Start Equalizing the delays on all channels (if needed).

5. Initiate the disconnection of the negotiated channel if a channel is to be deleted.

From this point forward, the endpoint acts as described in 8.1.3. Data transfer commences with the new values of L

and M (as defined in 7.1).

NOTE - Depending on implementation, user data can be lost during the removal of a channel.
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8.3.2 FEMAIA 5D

The Answering Endpoint shall initiate bandwidth deletion by transmitting an Information Message on all channelsto
the Calling Endpoint with CID = 0, the new RMULT and SUBMULT values. If only one channel isto be deleted the
XFLAG field shall contain the CID (as assigned by the Calling Endpoint ) of the channel to be deleted. If more than
one channel is to be deleted, they shall be the channels with the highest values of CID as assigned by the Calling
Endpoint. The digits field shall contain either a Cause code or PAD characters and the Answering Endpoint shall start
TAdel.

When the Calling Endpoint receives an Information Message on all channels with CID = 0, and the new RMULT and
SUBMULT, it shall check the XFLAG field for the CID of the channel to be deleted (if requested). The Calling
Endpoint shall either: Reject the request by returning CID = 0 and the original parameters and a Cause Code with the

reason for the reject, or accept the request by returning the requested parameters.

If the bandwidth delete is accepted, the call proceeds as defined in 8.3.1 except that the Answering unit stops TAdel

when it receives non-zero CID in al channels.

Actions taken if the Answering Unit receives a channel delete reject are implementation or user dependent.

833 BALTIEH

The endpoint shall take the following actions based on the expiration of the associated timer:

Txdel: If thistimer expires, it means the endpoint has not received an acknowledgement for the channel delete request.

Implementation dependent actions can include disconnecting the chaneel and downspeed anyway, maintaining the

current speed and notifying management and disconnecting the call.

8.4 ERDAER

In the case of acollision (one end requesting bandwidth addition and the other end requesting bandwidth deletion) the

bandwidth addition request shall normally take precedence. However, in the case of an attempt to remove (an) errored

channel(s), arequest for bandwidth deletion shall take precedence.

8.5 MEDYIER

These procedures describe how to negotiate the disconnection of a call. Either the Calling or the Answering Endpoint
can initiate a disconnection. Negotiated call disconnection is only available for Modes 2 and 3.

8.5.1 FEMEAIA 5 DEHLA

The Calling Endpoint shall indicate a call disconnect by transmitting an Information Message on all channels with

the CID set to O (negotiation flag) and the RMULT and SUBMULT set to 0 and shall start timer TCdisc.
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When the Answering Endpoint receives an Information Message on all channels with the CID set to 0 (negotiation
flag) and the RMULT and SUBMULT fields set to O, it shall either accept the call disconnection by returning a CID of
0 (negotiation flag) and a RMULT and SUBMULT of O or reject the call disconnection by returning a CID of 0
(negotiation flag) and the current parameter values. The Answering Endpoint may optionally include a Cause code
indicating the reason for rejection of the disconnect. If the Answering Endpoint accepts the call disconnection, it shall

stop transmitting user data over the connection, shall wait for disconnect and shall start timer TAdisc.

If the Calling Endpoaint receives a disconnect acknowledgment, it shall begin channel disconnection procedures for all
channels associated with the call and shall stop TCdisc. If the Calling Endpoint receives areject of the disconnect
request, it shall either begin channel disconnection procedures for al channels associated with the call or maintain the

current call (thisisimplementation dependent).

When all channels are disconnected, the Answering Unit stops timer TAdisc.

8.5.2 EFEMAIAN 5D

The Answering Endpoint shall indicate a call disconnect by transmitting an Information Message on the all channels
with the CID set to O (negotiation flag) and the RMULT and SUBMULT fields set to 0 and shall start Timer TAdisc.

When the Calling Endpoint receives an Information Message on all channels with the CID set to O (negotiaticn flag)
and the RMULT and SUBMULT fields set to 0, it shall either accept the call disconnection by returning a CID of 0
(negotiation flag) and the RMULT and SUBMULT fields set to O or reject the call disconnection by returning a CID of
0 (negatiation flag) and the current parameter values. The Calling Endpoint may optionally include a Cause Code
indicating the reason for the rejection of the disconnect. If the Calling Endpoint accepts the call disconnection, it shall

stop transmitting user data over the connection and shall start TCdisc.

If the Answering Endpoint receives a disconnect acknowledgment, it shall begin channel disconnection procedures for
all channels associated with the call and shall stop TAdisc.If the Answering Endpoint receives areject of the
disconnect request, it shall either begin channel disconnection procedures for all channels associated with the call or
maintain the current call (this isimplementation dependent).

When all channels are disconnected, the Calling Endpoint stops timer TCdisc.

853 AALTIEH

The endpoints shall take the following actions based on expiration of the relevant timer:
Txdisc: The endpoint shall initiate disconnection of al channels associated with the call.
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86 YE—FIL—TFRvH

Either end can request a remote |oopback. Remote Loopback indication is only available for Modes 2 and 3. In the
following procedure the side initiating the loopback is called the initiating endpoint and the Side receiving the
loopback request is called the remote endpoint. The transitions of the RL IND and RL REQ between 1 and 0 occur in
all channels and are independent of the CID value.

The initiating endpoint shall request that the remote endpoint go into loopback by transmitting an Information
Message with the RL REQ bit set to 1 in all channels and starting Timer Tloop.

When the remote endpoint receives an Information Message with the RL REQ bit set to 1, it shall either acknowledge
it by transmitting an Information Message with the RL IND bit set to 1 in all channelsor reject it by returning RL IND
=0.

When the remote endpoint accepts the loopback request (i.e., starts transmitting RL IND = 1), it shall loop the user
data back toward the initiating endpoint at a point after delay equalization (i.e., payload |oopback).

If the remote Endpoint does not accept the loopback request, it shall continue with user data transmission on all

channels.

When the initiating endpoint receives aloopback acknowledgment (i.e., Information Message with RL IND set to 1), it
shall continue to transfer user data over all channels and stop Timer Tloop. Actual tests using the loopback capability
(e.g., Bit Error Rate Tests) are outside the scope of this International Standard.

If the initiating endpoint does not receive aloopback accept (i.e., Information Message with RL IND set to 0) before

Tloop expires, it shall continue transmitting user data on all channels. Other actions are implementation dependent.

When in aloopback state, if the initiating endpoint receives an Information Message with RL IND set to 0, it shall take
the call out of loopback mode. It also shall start transmitting RL REQ = 0 in the Infornation message. Other actions are

implementation dependent.

When in aloopback state, if the remote Endpoint receives an Information Messagc with RL IND set to 0, it shall take
the call out of loopback mode and start transmitting RL IND = 0 in the Information message. The remote endpoint also
starts transmitting user data at this time. Other actions are implementation dependent.

NOTE - Depending on implementation, user data can be lost during remote loopback negotiation.

When an endpoint receives an Information Message with RL IND = 1 when not requesting a loopback, it means that

the remate endpoint has gone into loopback mode.
If an endpoint goes into local loopback mode (i.e., looping user data back to the remote endpoint) it shall transmit RL

IND =1 in al channels. When an endpoint goes out of local loopback mode, it shall transmit RL IND =0 in all

channels.
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All actions (adding and deleting a channel, and disconnecting the call) are possible in loopback mode.

8.6.1 AALTIFEH

If Tloop expires, the initiating endpoint shall start transmitting normal user data (if available). Other actions are

implementation dependent.

8.7 I T—MiKEE

Call failure procedures depend on the nature of the failure. The following are examples of call failure causes.

High Error Rate (CRC errors or E bit exceeding threshold):

An endpoint can detect a high error rate by checking the CRC field and the E bit. The definition of high error rate
is application and implementation dependent.

Extended Loss of Frame Alignment/Inconsistency in Frame Count

An endpoint can detect a loss of frame alignment or an error in the Frame Count. As defined in 6.3, when an

endpoint detects loss of frame alignment, it begins searching for frame synchronization and transmitting A = 0.

The error condition described here is if frame synchronization is not achieved after an extended period of time

(i.e., expiration of Txfa).

Receipt of a non-negotiated Disconnect for one or more channels:

An endpoint can receive a non-negotiated disconnect for one or more channelsin acall.

Loss of the Master Channel

An endpoint can |ose the use of the Master Channel by any of the above failure modes.

Loss of Delay Equalization

An endpoint detects the loss of delay equalization.

Error recovery mechanisms not specified in these procedures can include the following:

Replace the lost channel using the procedures defined in 8.2 for adding a channel to an existing call, except

during call setup.

Continue operating with reduced bandwidth and delete the channel if necessary (8.3), except during call setup.
Disconnect the entire call using the methods described in 8.6, except during call setup.
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8.7.1 F¥RIDEBE(FHRTELUNDIGE)

An endpoint can detect loss of a channel due to the following conditions:

Receipt of disconnect: The endpoint can receive a network disconnect for the master channel without any prior

disconnect negotiation. The endpoint completes the disconnect procedure and starts recovery procedures.

Extended Loss of Frame Synchronization: The endpoint can detect extended |oss of frame synchronization. This is
detected by expiration of Txfa. The endpoint disconnects the channel and starts recovery procedures.

High Error Count: When the endpiont detects excessive errors on the master channel (CRC or E bit ) it disconnects

the channel and starts recovery procedures.

If an endpoaint loses a channel (as described above) and wants to recover , it shall recover by taking the following

action:

1. Start transmitting Rl = 0 in all remaining channels (if delay equalization is lost).

2. Resequence the Channel Identifiers. As mentioned earlier, the Channel Identifiers shall maintain their

relative order.

3. Re-equalize the delays (as described in 8.1.3)

The parameters passed in the Information message shall reflect the new status of the call (i.e.,, New RMULT and
SUBMULT values).

When recovering from afailed channel, the endpoint shall drop back to the next lowest value of RMULT and a
SUBMULT value of 0 when transmitting/receiving data over the interface. The endpoint can immediately begin
negotiations for recovery of bandwidth using the normal means.

If the endpoint chooses not to recover, it shall disconnect the call.

Procedures for Loss of Channel during call setup are described in 8. 1.

8.7.2 EBEMHIEDNIEL

When an endpoint detects loss of delay equalization during the active phase of the call, it shall send RI =0in all
channels and attempt to resynchronize the call as described in 8.1.3.

When an endpoint receives RI = 0 in all channels during the active phase of the call, it means that the remote endpoint

has lost delay equalization. Actions taken by endpoint on reciept of Rl = 0 are implementation dependent.
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