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	  1st Modification        


1.2
Abbreviations

Abbreviations used in the present document are listed in 3GPP TR 21.905. In addition to abbreviations in 3GPP TR 21.905 the following abbreviations apply:
BTTI
Basic Transmission Time Interval
CC
Coverage Class
EDAB
Extended Dual slot Access Burst
ESAB
Extended Synchronization Access Burst
FANR
Fast Ack/Nack Reporting
PAN
Piggy-backed Ack/Nack

PCS
PAN Check Sequence

RTTI
Reduced Transmission Time Interval
VAMOS
Voice services over Adaptive Multi-user Channels on One Slot
AQPSK
Adaptive Quadrature Phase Shift Keying
	  2nd Modification        


4
The block structures

The different block structures are described in more detail in 3GPP TS 45.003. A summarised description appears in table 1, in terms of net bit rate, length and recurrence of blocks.

Table 1: Channel block structures

	Type of channel
	net bit rate

(kbit/s)
	block length

(bits)
	block recurrence

(ms)

	full rate speech TCH1
	13,0
	182 + 78
	20

	enhanced full rate speech TCH1
	12,2
	170 + 74
	20

	half rate speech TCH2
	5,6
	95 + 17
	20

	Adaptive full rate speech TCH (12,2 kbit/s)
	12,2
	244
	20

	Adaptive full rate speech TCH (10,2 kbit/s)
	10,2
	204
	20

	Adaptive full rate speech TCH (7,95 kbit/s)
	7,95
	159
	20

	Adaptive full rate speech TCH (7,4 kbit/s)
	7,4
	148
	20

	Adaptive full rate speech TCH (6,7 kbit/s)
	6,7
	134
	20

	Adaptive full rate speech TCH (5,9 kbit/s)
	5,9
	118
	20

	Adaptive full rate speech TCH (5,15 kbit/s)
	5,15
	103
	20

	Adaptive full rate speech TCH (4,75 kbit/s)
	4,75
	95
	20

	Adaptive half rate speech TCH (7,95 kbit/s)8
	7,95
	123 + 36
	20

	Adaptive half rate speech TCH (7,4 kbit/s)8 
	7,4
	120 + 28
	20

	Adaptive half rate speech TCH (6,7 kbit/s)8 
	6,7
	110 + 24
	20

	Adaptive half rate speech TCH (5,9 kbit/s)8
	5,9
	102 + 16
	20

	Adaptive half rate speech TCH (5,15 kbit/s)8
	5,15
	91 + 12
	20

	Adaptive half rate speech TCH (4,75 kbit/s)8
	4,75
	83 + 12
	20

	Adaptive half rate 8-PSK speech TCH 
(12,2 kbit/s)
	12,2
	244
	20

	Adaptive half rate 8-PSK speech TCH 
(10,2 kbit/s)
	10,2
	204
	20

	Adaptive half rate 8-PSK speech TCH 
(7,95 kbit/s)
	7,95
	159
	20

	Adaptive half rate 8-PSK speech TCH 
(7,4 kbit/s)
	7,4
	148
	20

	Adaptive half rate 8-PSK speech TCH 
(6,7 kbit/s)
	6,7
	134
	20

	Adaptive half rate 8-PSK speech TCH 
(5,9 kbit/s)
	5,9
	118
	20

	Adaptive half rate 8-PSK speech TCH 
(5,15 kbit/s)
	5,15
	103
	20

	Adaptive half rate 8-PSK speech TCH 
(4,75 kbit/s)
	4,75
	95
	20

	Wideband Adaptive full rate speech TCH (12,65 kbit/s)
	12,65
	253
	20

	Wideband Adaptive full rate speech TCH (8,85 kbit/s)
	8,85
	177
	20

	Wideband Adaptive full rate speech TCH (6,60 kbit/s)
	6,60
	132
	20

	Wideband Adaptive full rate 8-PSK speech TCH (23,85 kbit/s)
	23,85
	477
	20

	Wideband Adaptive full rate 8-PSK speech TCH (15,85 kbit/s)
	15,85
	317
	20

	Wideband Adaptive full rate 8-PSK speech TCH (12,65 kbit/s)
	12,65
	253
	20

	Wideband Adaptive full rate 8-PSK speech TCH (8,85 kbit/s)
	8,85
	177
	20

	Wideband Adaptive full rate 8-PSK speech TCH (6,6 kbit/s)
	6,60
	132
	20

	(continued)

	Wideband Adaptive half rate 8-PSK speech TCH (12,65 kbit/s)
	12,65
	253
	20

	Wideband Adaptive half rate 8-PSK speech TCH (8,85 kbit/s)
	8,85
	177
	20

	Wideband Adaptive half rate 8-PSK speech TCH (6,6 kbit/s)
	6,60
	132
	20

	data E-TCH (43,2 kbit/s) 3
	43,5
	870
	20

	data E-TCH (32,0 kbit/s) 3
	32,0
	640
	20

	data E-TCH (28,8 kbit/s)3
	29,0
	580
	20

	data TCH (14,4 kbit/s) 3
	14,5
	290
	20

	data TCH (9,6 kbit/s)3
	12,0
	60
	5

	data TCH (4,8 kbit/s)3
	6,0
	60
	10

	data TCH (£ 2,4 kbit/s)3
	3,6
	36
	10


	PDTCH/F (CS-1) 
	9,05
	181
	-

	PDTCH/F (CS-2) 
	13,4
	268
	-

	PDTCH/F (CS-3) 
	15,6
	312
	-

	PDTCH/F (CS-4) 
	21,4
	428
	-

	PDTCH/H (CS-1) 
	4,525
	181
	-

	PDTCH/H (CS-2) 
	6,7
	268
	-

	PDTCH/H (CS-3) 
	7,8
	312
	-

	PDTCH/H (CS-4) 
	10,7
	428
	-

	EC-PDTCH/F (MCS-1/16)10,18
	2,65
	212
	-

	EC-PDTCH/F (MCS-1/8)10,17
	5,3
	212
	-

	EC-PDTCH/F (MCS-1/4)10,16
	10,6
	212
	-

	EC-PDTCH/F (MCS-1’/48)10,24,25
	0,88
	212
	-

	EC-PDTCH/2TS/F (MCS-1'/48) 10,24,29
	0,44
	212
	

	EC-PDTCH/2TS/F (MCS-1/16)10,28
	1,325
	212
	-

	EC-PDTCH/2TS/F (MCS-1/8)10,27
	2,65
	212
	-

	EC-PDTCH/2TS/F (MCS-1/4)10,26
	5,3
	212
	-

	(EC-)PDTCH/F (MCS-1)10,15
	10,6 (21,2)11
	212
	-

	(EC-)PDTCH/F (MCS-2)10,15
	13,0 (26,0)11
	260
	-

	(EC-)PDTCH/F (MCS-3)10,15
	16,6 (33,2)11
	332
	-

	(EC-)PDTCH/F (MCS-4)10,15
	19,4 (38,8)11
	388
	-

	(EC-)PDTCH/F (MCS-5)10,15
	24,05 (48,1)11
	481
	-

	(EC-)PDTCH/F (MCS-6)10,15
	31,25 (62,5)11
	625
	-

	(EC-)PDTCH/F (MCS-7)10,15
	47,45 (94,9)11
	949
	-

	(EC-)PDTCH/F (MCS-8)10,15
	57,05 (114,1)11
	1141
	-

	(EC-)PDTCH/F (MCS-9)10,15
	61,85 (123,7)11
	1237
	-

	PDTCH/F (DAS-5)13
	23,75 (47,50)11
	475
	-

	PDTCH/F (DAS-6)13
	28,55 (57,10)11
	571
	-

	PDTCH/F (DAS-7)13
	34,15 (68,30)11
	683
	-

	PDTCH/F (DAS-8)13
	46,90 (93,80)11
	938
	-

	PDTCH/F (DAS-9)13
	56,50 (113,00)11
	1130
	-

	PDTCH/F (DAS-10)13
	67,60 (135,20)11
	1352
	-

	PDTCH/F (DAS-11)13
	84,40 (168,80)11
	1688
	-

	PDTCH/F (DAS-12)13
	101,20 (202,40)11
	2024
	-

	PDTCH/F (DBS-5)13
	23,80 (47,60)11
	476
	-

	PDTCH/F (DBS-6)13
	31,00 (62,00)11
	620
	-

	PDTCH/F (DBS-7)13
	46,85 (93,70)11
	937
	-

	PDTCH/F (DBS-8)13
	61,25 (122,50)11
	1225
	-

	PDTCH/F (DBS-9)13
	69,95 (139,90)11
	1399
	-

	PDTCH/F (DBS-10)13
	91,559 (183,10)11
	1831
	-

	PDTCH/F (DBS-11)13
	112,30 (224,60)11
	2246
	-

	PDTCH/F (DBS-12)13
	121,90 (243,80)11
	2438
	-

	PDTCH/F (UAS-7)14
	47,65 (95,30)11
	953
	-

	PDTCH/F (UAS-8)14
	57,25 (114,50)11
	1145
	-

	PDTCH/F (UAS-9)14
	62,05 (124,10)11
	1241
	-

	PDTCH/F (UAS-10)14
	71,00 (142,00)11
	1420
	-

	PDTCH/F (UAS-11)14
	80,60 (161,20)11
	1612
	-

	PDTCH/F (UBS-5)14
	24,20 (48,40)11
	484
	-

	PDTCH/F (UBS-6)14
	31,40 (62,80)11
	628
	-

	PDTCH/F (UBS-7)14
	47,55 (95,10)11
	951
	-

	PDTCH/F (UBS-8)14
	61,95 (123,90)11
	1239
	-

	PDTCH/F (UBS-9)14
	70,95 (141,90)11
	1419
	-

	PDTCH/F (UBS-10)14
	92,55 (185,10)11
	1851
	-

	PDTCH/F (UBS-11)14
	113,60 (227,20)11
	2272
	-

	PDTCH/F (UBS-12)14
	123,20 (246,40)11
	2464
	-

	PDTCH/H (MCS-1)10
	5,3
	212
	-

	PDTCH/H (MCS-2)10
	6,5
	260
	-

	PDTCH/H (MCS-3)10
	8,3
	332
	-

	PDTCH/H (MCS-4)10
	9,7
	388
	-

	PDTCH/H (MCS-5)10
	12,025
	481
	-

	PDTCH/H (MCS-6)10
	15,625
	625
	-

	PDTCH/H (MCS-7)10
	23,725
	949
	-

	PDTCH/H (MCS-8)10
	28,525
	1141
	-

	PDTCH/H (MCS-9)10
	30,925
	1237
	-

	full rate FACCH (FACCH/F)
	9,2
	184
	20

	half rate FACCH (FACCH/H)

enhanced circuit switched full rate FACCH (E-FACCH/F)
	4,6

9,2
	184

184
	40

20

	full rate octal FACCH (O-FACCH/F)
	9,2
	184
	20

	half rate octal FACCH (O-FACCH/H)
	4,6
	184
	40

	SDCCH
	598/765 ( 0,782)
	184
	3 060/13 (235)

	SACCH (with TCH)4
	115/300 ( 0,383)
	168 + 16
	480

	SACCH (with SDCCH)4


	299/765 ( 0,391)
	168 + 16
	6 120/13 ( 471)

	PACCH/F7
	-
	181 (204)12
	-

	EC-PACCH/D15,16,17,18,26,27,28,19
	-
	80
	-

	EC-PACCH/U15,16,17,18,26,27,28,20
	-
	64
	-

	EC-PACCH/U/4825,29,30
	-
	56
	-

	PACCH/H7
	-
	181
	

	BCCH
	598/765 ( 0,782)
	184
	3 060/13 ( 235)

	EC-BCCH
	598/ (8*765) ( 0,098)
	184
	8*3 060/13 (1 883)

	PBCCH6 
	s*181/120 (1,508)
	181
	120

	AGCH5
	n*598/765 ( 0,782)
	184
	3 060/13 ( 235)

	EC-AGCH, CC1
	18*286/765 ((6,729)21
25*286/765 ((9,346)22
	88
	3 060/13 ( 235)

	EC-AGCH, CC2
	4*286/(2*765) (0,748)21
6*286/(2*765) (1,122)22
	88
	2*3 060/13 ( 471)

	EC-AGCH, CC3
	2*286/(2*765) ( 0,374)21
3*286/(2*765) ( 0,561)22
	88
	2*3 060/13 ( 471)

	EC-AGCH, CC4
	2*286/(4*765) (0,187)21
3*286/(4*765) ( 0,280)22
	88
	4*3 060/13 ( 942)

	PAGCH7 
	
	181
	

	NCH5
	m*598/765 ( 0,782)
	184
	3 060/13 ( 235)

	PCH5
	p*598/765 ( 0,782)
	184
	3 060/13 ( 235)

	EC-PCH, CC1
	16*88*650/153 ( 5,982)
	88
	3 060/13 ( 235)

	EC-PCH, CC2
	4*88*650/(2*153) ( 0,748)
	88
	2*3 060/13 ( 471)

	EC-PCH, CC3
	2*88*650/(2*153) (0,374)
	88
	2*3 060/13 ( 471)

	EC-PCH, CC4
	2*88*650/(4*153) (0,187)
	88
	4*3 060/13 ( 942)

	PPCH7 
	
	181
	

	RACH5
	r*26/765 ( 0,034)
	8
	3 060/13 ( 235)

	RACH (30 bit Extended Access Burst)23
	r*13/102( 0,127)
	30
	3 060/13 ( 235)

	PRACH (8 bit Access Burst)7 
	r*26/765 ( 0,034)
	8
	

	EC-RACH, 1 TS, CC1 (11 bit Access Burst)
	51*11*650/153 ( 2,383)
	11
	3 060/13 ( 235)

	EC-RACH, 1 TS, CC2 (11 bit Access Burst)
	12*11*650/153 ( 0,561)
	11
	3 060/13 ( 235)

	EC-RACH, 1 TS, CC3 (11 bit Access Burst)
	3*11*650/153 ( 0,140)
	11
	3 060/13 ( 235)

	EC-RACH, 1 TS, CC4 (11 bit Access Burst)
	2*11*650/(2*153) ( 0,047)
	11
	2*3 060/13 ( 471)

	EC-RACH, 2 TS, CC2 (11 bit Access Burst)
	25*11*650/153 ( 1,168)
	11
	3 060/13 ( 235)

	EC-RACH, 2 TS, CC3 (11 bit Access Burst)
	6*11*650/153 ( 0,280)
	11
	3 060/13 ( 235)

	EC-RACH, 2 TS, CC4 (11 bit Access Burst)
	4*11*650/(2*153) ( 0,093)
	11
	2*3 060/13 ( 471)

	EC-RACH, 2 TS, CC5 (11 bit ESAB and 11 bit EDAB)
	2*11*650/(3*153) ( 0,031)
	11
	3*3 060/13 ( 706)

	EC-RACH (30 bit Extended Access Burst)23
	51*30*650/153 (=6,5)
	30
	3 060/13 ( 235)

	PRACH (11 bit Access Burst)7
	r*143/3060 ( 0,047)
	11
	

	MPRACH (8 bit Access Burst)7
	r*26/765 ( 0,034)
	8
	

	MPRACH (11 bit Access Burst)7
	r*143/3060 ( 0,047)
	11
	

	CBCH
	598/765 ( 0,782)
	184
	3 060/13 ( 235)

	CTSBCH-SB
	25/240 ( 0,104)
	25
	240

	CTSPCH
	184/240 ( 0,767)
	184
	240

	CTSARCH
	14*25/240 ( 0,104)
	25
	240

	CTSAGCH
	2*184/240 ( 0,767)
	184
	240

	NOTE 1:
For full rate speech, the block is divided into two classes according to the importance of the bits (182 bits for class I and 78 bits for class II).


For enhanced full rate speech, the block is divided into two classes according to the importance of the bits (170 bits for class I and 74 bits for class II).

	NOTE 2:
For half rate speech, the block is divided into two classes according to the importance of the bits (95 bits for class I and 17 bits for class II).

	NOTE 3:
For data services, the net bit rate is the adaptation rate as defined in 3GPP TS 44.021.

	NOTE 4:
On SACCH, 16 bits are reserved for control information on layer 1, and 168 bits are used for higher layers.

	NOTE 5:
CCCH channels are common to all users of a cell; the total number of blocks (m, n, p, r) per recurrence period is adjustable on a cell by cell basis and depends upon the parameters (BS_CC_CHANS, BS_BCCH_SDCCH_COMB, BS_AG_BLKS_RES and NCP) broadcast on the BCCH and specified in 3GPP TS 45.002 and 3GPP TS 44.018.

	NOTE 6:
The total number of PBCCH blocks (s) is adjustable on a cell by cell basis and depends upon the parameter BS_PBCCH_BLKS broadcast on the first PBCCH block and specified in 3GPP TS 45.002 and 3GPP TS 44.018.

	NOTE 7:
The net bit rate for these channels in a cell can change dynamically and depends on how PDCH are configured in a cell, and upon the parameters BS_PBCCH_BLKS, BS_PAG_BLKS_RES and BS_PRACH_BLKS broadcast on the PBCCH and specified in 3GPP TS 45.002 and 3GPP TS 44.018, as well as upon how certain blocks on the PDCH are used (indicated by the message type).

	NOTE 8:
For adaptive half rate speech, the blocks are divided into two classes according to the importance of the bits (the first number in the block length corresponds to the class I bits, the second number corresponds to the class II bits).

	NOTE 9:
CTSBCH, CTSARCH, CTSPCH and CTSAGCH are only used in CTS.

	NOTE 10:
For EGPRS PDTCH and EC-PDTCH, the block length in bits excludes the USF bits (downlink traffic) and all the error-check bits, but includes the tail bits. For transmission using FANR, they also exclude the PAN bits. For Turbo coded coding schemes (DAS-5 to DAS-12 and DBS-5 to DBS-12) the tail bits are not included in this calculation.

	NOTE 11:
The value outside the bracket applies for transmission using BTTI configuration, whereas the value in bracket refers to the case of transmission using RTTI configuration.

	NOTE 12:
The value in bracket applies to TBFs using FANR (see 3GPP TS 44.060), when transmission of the PACCH uses MCS-0.

	NOTE 13:
These channels are available only for the EGPRS2 downlink.

	NOTE 14:
These channels are available only for the EGPRS2 uplink.

NOTE 15: Applies to EC operation for CC1.
NOTE 16: Applies to EC operation for CC2 using 4 consecutive PDCHs.
NOTE 17: Applies to EC operation for CC3 using 4 consecutive PDCHs.
NOTE 18: Applies to EC operation for CC4 using 4 consecutive PDCHs.

NOTE 19: Applies to following EC-PACCH/D configurations using 4 or 2 consecutive PDCHs, i.e. EC-PACCH/D/1, EC-PACCH/D/4, EC-PACCH/D/8, EC-PACCH/D/16, EC-PACCH/D/2TS/4, EC-PACCH/D/2TS/8, EC-PACCH/D/2TS/16

NOTE 20: Applies to following EC-PACCH/U configurations using 4 or 2 consecutive PDCHs, i.e. EC-PACCH/U/1, EC-PACCH/U/4, EC-PACCH/U/8, EC-PACCH/U/16, EC-PACCH/U/2TS/4, EC-PACCH/U/2TS/8, EC-PACCH/U/2TS/16

NOTE 21: Applies for an EC-CCCH mapped on timeslot 1.

NOTE 22: Applies for an EC-CCCH mapped on timeslot 3, 5 or 7.
NOTE 23: Applies for Multilateration Timing Advance using the Extended Access Burst method.
NOTE 24: Uplink EC-PDTCH with 48 blind physical layer transmissions uses modified MCS-1 coding scheme MCS-1’, see 3GPP TS 45.003.
NOTE 25: Applies to EC operation for CC5 using 4 consecutive PDCHs.
NOTE 26: Applies to EC operation for CC2 using 2 consecutive PDCHs.
NOTE 27: Applies to EC operation for CC3 using 2 consecutive PDCHs.
NOTE 28: Applies to EC operation for CC4 using 2 consecutive PDCHs.
NOTE 29: Applies to EC operation for CC5 using 2 consecutive PDCHs.
NOTE 30: Applies to following EC-PACCH/U configurations using 4 or 2 consecutive PDCHs, i.e. EC-PACCH/U/48 and EC-PACCH/U/2TS/48.



	                                                        3rd Modification     


5.2
Time slots and bursts

The time slot is a time interval of   576,9 µs (15/26 ms), that is 156,25 symbol
 duration when using the normal symbol period (see 3GPP TS 45.010) or 187,5 symbol duration when using the reduced symbol period (see 3GPP TS 45.010), and its physical content is called a burst. Five different types of bursts exist in the system. A diagram of these bursts appears in figure 1.

‑
normal burst (NB): this burst is used to carry information on traffic and control channels, except for RACH, EC-RACH, PRACH, and CPRACH. It contains 116 encrypted symbols and includes a guard time of 8,25 symbol duration (  30,46 µs);

‑
frequency correction burst (FB): this burst is used for frequency synchronization of the mobile. It is equivalent to an unmodulated carrier, shifted in frequency, with the same guard time as the normal burst. It is broadcasted together with the BCCH. The repetition of FBs is also named frequency correction channel (FCCH). For Compact, FB is broadcast together with the CPBCCH and the repetition of FBs is also named Compact frequency correction channel (CFCCH). In CTS, the frequency correction burst is broadcast in the CTSBCH-FB channel;

‑
synchronization burst (SB): this burst is used for time synchronization of the mobile. It contains a long training sequence and carries the information of the TDMA frame number (FN) and base station identity code (BSIC, see 3GPP TR 23.003). An exception applies to a PEO capable MS where the synchronization burst contains the 6 most significant bits of the 9 bit base station identity field (BSIC, see 3GPP TR 23.003). The 3 least significant bits of the 9 bit BSIC are obtained from messages sent over common control channels (see 3GPP TS 44.018). It is broadcast together with the frequency correction burst. The repetition of synchronization bursts is also named synchronization channel (SCH). For Compact, the repetition of synchronization bursts is also named Compact synchronization channel (CSCH). For EC-GSM-IoT the repetition of synchronization bursts is also referred to as Extended Coverage synchronization channel (EC-SCH). In this case the synchronization burst carries additional information apart from the reduced TDMA frame number per quarter hyperframe and BSIC (see 3GPP TS 45.002). In CTS, the synchronization burst is used for the CTSBCH-SB and the CTSARCH, and it carries different information depending on the channel using it;

‑
access burst (AB): this burst is used for random access and is characterized by a longer guard period (68,25 bit duration or 252 µs) to cater for burst transmission from a mobile which does not know the timing advance at the first access (or after handover).This allows for a distance of 35 km. In exceptional cases of cell radii larger than 35 km, some possible measures are described in 3GPP TR 43.030. The access burst is used in the (P)RACH, CPRACH, MPRACH and EC-RACH CC1 to CC4, after handover, on the uplink of a channel used for a voice group call in order to request the use of that uplink, as well as on the uplink of the PTCCH to allow estimation of the timing advance for MS in packet transfer mode;
- 
extended access burst (Extended AB): this burst is used for random access when executing the Multilateration Timing Advance using the Extended Access Burst method. This allows a mobile station which has made a successful random access attempt by using an access burst on (EC-)RACH containing 11 information bits, and has received a timing advance value on the access grant channel, i.e. on (EC-)AGCH, to make a subsequent access attempt by using the Extended AB on (EC-)RACH, except EC-RACH for CC2 to CC5, containing 30 information bits, as soon as possible after receiving the access grant while still using the principles for (EC-)RACH transmission opportunity selection described in 3GPP TS 44.018. The Extended AB has a burst size of 148 symbols, contains 30 information bits wherein 11 bits are sent using 36 encrypted bits and 19 bits are sent using 57 encrypted bits as per Figure 1a and using the commanded timing advance. Information sent in the access burst and Extended AB and the determined refined timing advance from both access attempts is used by the network within the Multilateration Timing Advance procedure, see 3GPP TS 43.059. The structure of the Extended AB is depicted in figure 1a. It is common with the access burst in figure 1 for the first 88 symbols, which are followed by another block of 57 encrypted symbols and another 3 tail symbols (TB), see 3GPP TS 45.002. Channel encoding for data transmitted in the Extended AB is specified in 3GPP TS 45.003 for (EC-)RACH carrying 30 information bits;
-
extended synchronization access burst (ESAB): this burst is used for random access of CC5 users and is, as depicted in Figure 1b, characterized by a longer synchronization sequence (140 bits) and more encrypted data bits (102 bits) compared to access burst to cater for the required coverage extension;
-
extended dual slot access burst (EDAB): this sequence of two bursts sent in consecutive timeslots in the same TDMA frame is used for random access channel request for uplink coverage class CC5 in EC operation applying the 2 TS EC-RACH format. The first burst is transmitted with equal size to the active part of the normal burst, with a timeslot length of 157 normal symbol periods on timeslots with TN = 0 and 4, and 156 normal symbol periods on timeslots with TN = 2 and 6, and the second burst transmitted in the consecutive TN in the same TDMA frame with equal size to the active part of the access burst with a timeslot length of 156 normal symbol periods. The structure of the extended dual slot AB is depicted in figure 1c and specified in 3GPP TS 45.002. Channel encoding for data transmitted in the Segmented AB is specified in 3GPP TS 45.003 for EC-RACH/132 carrying 11 information bits;
-
higher symbol rate burst (HB): this burst is used to carry information on full rate packet data traffic channels using higher symbol rate (see 3GPP TS 45.004). It contains 138 encrypted symbols and includes a guard time of 10,5 reduced symbol periods (see 3GPP TS 45.010).
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Figure 1: Time frames time slots and bursts
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Figure 1a: Burst structure of Extended AB sent in 1 timeslot
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Figure 1b: Burst structure of ESAB in 2 time slots
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Figure 1c: Burst structure of EDAB sent in 2 consecutive timeslots
5.2a
Training sequences

5.2a.1
General
As shown in Figure 1, all burst types except the frequency correction burst contain a training sequence (also referred to as a synchronization sequence). Its purpose is to facilitate synchronization, channel estimation and blind detection of modulation on the radio interface.

For normal bursts (NB) and higher symbol rate bursts (HB) a set of eight training sequences is defined for each modulation (GMSK, 8PSK, 16QAM and 32QAM for NB, and QPSK, 16QAM and 32QAM for HB) to facilitate training sequence planning, i.e., avoiding that strong interfering bursts have the same training sequence as the wanted signal bursts.

For access bursts (AB) seven different synchronization sequences are defined for use on the RACH and EC-RACH CC1 to CC4. For extended synchronization sequence burst (ESAB) one long synchronization sequence is defined for use on EC-RACH CC5. The synchronization sequence used indicates the channel request type and MS modulation capability.
All training sequences are defined in 3GPP TS 45.002.

5.2a.2
VAMOS

For VAMOS, a second set of eight training sequences (TSC Set 2) is defined for GMSK modulated normal bursts (see 3GPP TS 45.002). Two GMSK training sequences are used to form the AQPSK training sequence (see 3GPP TS 45.002) for the downlink VAMOS modulation, see subclase 13.3. 

5.2a.3
Extended TSC Sets

When using extended TSC Sets, additional sets, each of eight training sequences, are defined for the different modulations when using normal bursts. The number of additional TSC Sets depends on the domain (circuit switched or packet switched) they operate in.

For the circuit switched domain, two new GMSK sets, referred to as GMSK TSC Set 3 and GMSK TSC Set 4 are defined. 

For the packet switched domain, including EGPRS and EGPRS2-A, one additional set of eight training sequences is defined for each of GMSK, 8PSK, 16QAM and 32QAM normal bursts, referred to as TSC Set 2 for 8PSK, 16QAM and 32QAM modulation, while for GMSK, TSC Set 3, which is identical to TSC Set 3 used for circuit switched channels, is used. 

An MS indicating support for Extended TSC Sets (see 3GPP TS 24.008) shall support all additional TSC Sets applicable to its modulation capabilities for both circuit switched and packet switched channels. Especially, if such an MS supports GMSK modulated circuit switched channels, it shall support GMSK TSC Set 1, GMSK TSC Set 2, GMSK TSC Set 3 and GMSK TSC Set 4 regardless of its support for VAMOS (see 3GPP TS 24.008).
5.2a.4
EC-GSM-IoT

For EC operation, an EC-CCCH/D block designated to MSs in the lower coverage class (CC1) only shall use a TSC from the TSC Set 1 for GMSK corresponding to the BCC (see 3GPP TS 45.002) and EC-CCCH/D blocks designated to at least one MS in a higher coverage class (CC2 to CC4) shall use the paired TSC with the same TSC number from the TSC Set 2 for GMSK (see 3GPP TS 45.002). 
For EC-RACH a set of five synchronization sequences are defined, denoted TS3, TS5, TS6, TS7, and TS8. Different synchronization sequences are used to indicate the UL CC selected to assist the BTS in detecting the MS access and separate accesses from different CCs. TS3 is used for CC1, TS5 is used for CC2, TS6 is used for CC3 and TS7 is used for CC4. EC-RACH uses the single timeslot format for CC1 (i.e. 1 TS EC-RACH) and may use either the single or dual timeslot format (i.e. 1 TS EC-RACH or 2 TS EC-RACH) for CC2 to CC4. For CC5 using ESAB in two consecutive timeslots TS8 is used. The synchronisation sequence to be used for CC5 using EDAB is defined in 3GPP TS 45.002.  
5.3
Channel organization

The channel organization for the traffic channels (TCH), FACCHs and SACCH/T uses the 26‑frame multiframe. It is organized as described in figure 2, where only one time slot per TDMA frame is considered.
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Figure 2: Traffic channel organization.

The FACCH is transmitted by pre-empting half or all of the information bits of the bursts of the TCH to which it is associated (see 3GPP TS 45.003).

The channel organization for the control channels (except FACCHs and SACCH/T) uses the 51‑frame multiframe. It is organized in the downlink and uplink as described in figure 3.
The channel organization for packet data channels uses the 52- multiframe. Full rate packet data channels in BTTI configuration are organized as described in figure 2a1, and in RTTI configuration in figure 2a3. Half rate packet data channels can be organized as described in figure 2a2. 

52 TDMA Frames
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Figure 2a1: 52- multiframe for PDCH/Fs in BTTI configuration.
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Figure 2a2: 52- multiframe for PDCH/Hs.
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Figure 2a3: 52- multiframe for a PDCH-pair in RTTI configuration.

In case of EC operation the multiframe structure for PDCH consists of 52 TDMA frames, divided into 12 blocks (of 4 frames) and 4 idle frames, see Figure 2a4. In EC operation, BTTI (and variants thereof, see 3GPP TS 43.064 [8] and 3GPP TS 45.003 [14]) is always used, and no frames are allocated for the PTCCH. In case blind physical layer transmissions are used, multiple BTTI blocks constitute the block that is mapped onto the physical channel, see Figure 2a4 to Figure 2a7, resulting in an effective TTI that is a multiple of the basic TTI of 20 ms. For an EC TBF assigned four consecutive PDCHs, the effective TTI is 20 ms for CC2, 40 ms for CC3, 80 ms for CC4 and 240 ms for CC5 (uplink only). For an EC TBF assigned two consecutive PDCHs, the effective TTI is 40 ms for CC2, 80 ms for CC3, 160 ms for CC4 and 480 ms for CC5 (uplink only).
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Figure 2a4: Multiframe structure for EC-GSM-IoT using one PDCH for CC1 and four PDCHs for CC2 to CC4 in EC operation.
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Figure 2a5: Multiframe structure for EC-GSM-IoT using two PDCHs for CC2 to CC4 in EC operation.
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Figure 2a6: Multiframe structure for EC-GSM-IoT using four PDCHs for CC5 in EC operation.
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Figure 2a7: Multiframe structure for EC-GSM-IoT using two PDCHs for CC5 in EC operation.
For an uplink EC TBF assigned two consecutive PDCHs, compact burst mapping shall be used on an EC-PDTCH (see 3GPP TS 43.064 [8] and 3GPP TS 45.003 [14]). 
The channel organization for CTS control channels uses the 52-multiframe. It is organized as described in figure 2b.

52 TDMA Frames
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Figure 3: Channel organization in the 51‑frame multiframe


[image: image15.emf]S S S S S S S B

51 multiframe

S: TDMA frame for synchronization burst (EC-SCH)

B: TDMA frame for EC-BCCH

C: TDMA frame for EC-CCCH

R: TDMA frame for EC-RACH

RRR RRRR RRRR RRRR RRRR RRRR RRRR RRRR RRRR RRRRR RRRR RRRR RRR

EC-BCCH+EC-CCCH 

(downlink)

EC-BCCH+EC-CCCH 

(uplink)

B B BBBBB C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C


Figure 3a: Channel organization in the 51‑frame multiframe for EC-GSM-IoT (TN1).

	                                                        3rd Modification     


7
Coding and interleaving

7.1
General

A brief description of the coding schemes that are used for the logical channels mentioned in clause 2, except packet traffic channels and packet control channels that can be found in sub clause 7.2, plus the synchronization channels (see subclause 5.2), is made in the following tables. For all the types of channels the following operations are made in this order:

‑
external coding (block coding);

‑
internal coding (convolutional or turbo coding);

‑
interleaving.

After coding, the different channels (except RACH, EC-RACH, SCH, EC-SCH, CTSBCH-SB and CTSARCH) are constituted by blocks of coded information bits plus coded header (the purpose of the header is to distinguish between TCH and FACCH blocks). These blocks are interleaved over a number of bursts. The block size and interleaving depth are channel dependent. All these operations are specified in 3GPP TS 45.003.

For the adaptive speech traffic channels, a signaling codeword is attached to the block of coded information bits before interleaving. The signaling codeword is a block code representation of a 2-bits inband information word (rate ¼ for the adaptive full rate speech traffic channels, ½ for the adaptive half rate speech traffic channels, rate 1/6 for the adaptive half rate 8-PSK speech and 8-PSK wideband speech traffic channels, and rate 1/12 for the adaptive full rate 8-PSK wideband speech traffic channels).

	Type of channel
	bits/block data+parity+tail1
	convolutional code rate
	coded bits per block
	interleaving depth

	TCH/FS
	
	
	456
	8

	
class I2
	182 + 3 + 4
	½
	378
	

	
class II
	78 + 0 + 0
	‑
	78
	

	TCH/EFS
	
	
	456
	8

	
class I2
	170 + 15 + 4
	½
	378
	

	
class II
	74 + 4 + 0
	‑
	78
	

	TCH/HS
	
	
	228
	4

	
class I3
	95+3+6
	104/211
	211
	

	
class II
	17+0+0
	
	17
	

	TCH/AFS12.24
	
	
	456
	8

	
Class I5
	244 + 6 + 4
	127/224
	448
	

	TCH/AFS10.24
	
	
	456
	8

	
Class I6
	204 + 6 + 4
	107/224
	448
	

	TCH/AFS7.954
	
	
	456
	8

	
Class I7
	159 + 6 + 6
	171/448
	448
	

	TCH/AFS7.44
	
	
	456
	8

	
Class I8
	148 + 6 + 4
	79/224
	448
	

	TCH/AFS6.74
	
	
	456
	8

	
Class I9
	134 + 6 + 4
	9/28
	448
	

	TCH/AFS5.94
	
	
	456
	8

	
Class I10
	118 + 6 + 6
	65/224
	448
	

	TCH/AFS5.154
	
	
	456
	8

	
Class I11
	103 + 6 + 4
	113/448
	448
	

	TCH/AFS4.754
	
	
	456
	8

	
Class I12
	95 + 6 + 6
	107/448
	448
	

	TCH/AHS7.9513
	
	
	228
	4

	
Class I14
	123 + 6 + 4
	133/188
	188
	

	
Class II
	36+0+0
	
	36
	

	TCH/AHS7.413
	
	
	228
	4

	
Class I15
	120 + 6 + 4
	65/98
	196
	

	
Class II
	28+0+0
	
	28
	

	TCH/AHS6.713
	
	
	228
	4

	
Class I16
	110 + 6 + 4
	3/5
	200
	

	
Class II
	24+0+0
	
	24
	

	TCH/AHS5.913
	
	
	228
	4

	
Class I17
	102 + 6 + 4
	7/13
	208
	

	
Class II
	16+0+0
	
	16
	

	TCH/AHS5.1513
	
	
	228
	4

	
Class I18
	91 + 6 + 4
	101/212
	212
	

	
Class II
	12+0+0
	
	12
	

	TCH/AHS4.7513
	
	
	228
	4

	
Class I19
	83 + 6 + 6
	95/212
	212
	

	
Class II
	12+0+0
	
	12
	

	(continued)


	(continued)

	Type of channel
	bits/block data+parity+tail1
	convolutional code rate
	coded bits per block
	interleaving depth

	TCH/WFS12.654
	
	
	456
	8

	
Class I23
	253 + 6 + 4
	263/448
	448
	

	TCH/WFS8.854
	
	
	456
	8

	
Class I24
	177 + 6 + 4
	187/448
	448
	

	TCH/WFS6.64
	
	
	456
	8

	
Class I25
	132 + 8 + 4
	9/28
	448
	

	O-TCH/WFS23.8527
	
	
	1368
	8

	
Class I23
	477 + 6 + 6
	163/448
	1344
	

	O-TCH/WFS15.8527
	
	
	1368
	8

	
Class I23
	317 + 6 + 6
	47/192
	1344
	

	O-TCH/WFS12.6527
	
	
	1368
	8

	
Class I23
	253 + 6 + 6
	14/71
	1344
	

	O-TCH/WFS8.8527
	
	
	1368
	8

	
Class I24
	177 + 6 + 6
	9/64
	1344
	

	O-TCH/WFS6.627
	
	
	1368
	8

	
Class I28
	132 + 6 + 6
	3/28
	1344
	

	O-TCH/WHS12.6526
	
	
	684
	4

	
Class I23
	253 + 6 + 6
	265/672
	672
	

	O-TCH/WHS8.8526
	
	
	684
	4

	
Class I24
	177 + 6 + 6
	9/32
	672
	

	O-TCH/WHS6.626
	
	
	684
	4

	
Class I28
	132 + 6 + 6
	3/14
	672
	

	O-TCH/AHS12.226
	
	
	684
	4

	
Class I5
	244 + 6 + 6
	8/21
	672
	

	O-TCH/AHS10.226
	
	
	684
	4

	
Class I6
	204 + 6 + 6
	9/28
	672
	

	O-TCH/AHS7.9526
	
	
	684
	4

	
Class I7
	159 + 6 + 6
	57/224
	672
	

	O-TCH/AHS7.426
	
	
	684
	4

	
Class I8
	148 + 6 + 6
	5/21
	672
	

	O-TCH/AHS6.726
	
	
	684
	4

	
Class I9
	134 + 6 + 6
	73/336
	672
	

	O-TCH/AHS5.926
	
	
	684
	4

	
Class I10
	118 + 6 + 6
	65/336
	672
	

	O-TCH/AHS5.1526
	
	
	684
	4

	
Class I11
	103 + 6 + 6
	115/672
	672
	

	O-TCH/AHS4.7526
	
	
	684
	4

	
Class I12
	95 + 6 + 6
	107/672
	672
	

	TCH/F14.4

TCH/F9.6
	290 + 0 + 4

4*60 + 0 + 4
	294/456

244/456
	294/456

456
	19

19

	TCH/F4.8
	60 + 0 + 16
	1/3
	228
	19

	TCH/H4.8
	4*60 + 0 + 4
	244/456
	456
	19

	TCH/F2.4
	72 + 0 + 4
	1/6
	456
	8

	TCH/H2.4
	72 + 0 + 4
	1/3
	228
	19

	(continued)


	(continued)

	Type of channel
	bits/block data+parity+tail1
	convolutional code rate
	coded bits per block
	interleaving depth

	FACCH/F
	184 + 40 + 4
	½
	456
	8

	E-FACCH/F
	184 + 40 + 4
	½
	456
	4

	FACCH/H
	184 + 40 + 4
	½
	456
	6

	O-FACCH/F
	184 + 40 + 6
	1/6
	1368
	8

	O-FACCH/H
	184 + 40 + 6
	1/6
	1368
	6

	SDCCHs, SACCHs20, BCCH, EC-BCCH, NCH, AGCH, PCH, CBCH
	184 + 40 + 4
	½
	456
	4

	EC-AGCH, EC-PCH
	88+18+0
	106/116
	116
	1

	EC-PACCH, downlink
	80+18+0
	98/114
	114
	1

	EC-PACCH, uplink30
	64+18+0
	82/116
	116
	1

	EC-PACCH/48, uplink
	56+18+0
	74/106
	106
	1

	SACCH/TP

SACCH/MP
	184 + 18 + 6
+ 4021
	½
	456
	4

	E-IACCH
	3
	1/822
	24
	4

	EPCCH
	3
	¼22
	12
	1

	RACH

EC-RACH (CC1 to CC4)
	8 + 6 + 4

11 + 6 + 4
	½

½
	36

36
	1

1

	EC-RACH (CC5), ESAB
	11 + 6
	1/6
	102
	1

	EC-RACH (CC5), EDAB
	11 + 6 + 4
	½
	30
	1

	EC-SCH29
	30 + 10 + 4
	½
	78
	1

	SCH
	25 + 10 + 4
	½
	78
	1

	CTSBCH-SB
	25 + 10 + 4
	½
	78
	1

	CTSPCH
	184 + 40 + 4
	½
	456
	4

	CTSARCH
	25 + 10 + 4
	½
	78
	1

	CTSAGCH
	184 + 40 + 4
	½
	456
	4

	NOTE 1:
The tail bits mentioned here are the tail bits of the convolutional code.



	NOTE 2:
The 3 parity bits for TCH/FS detect an error on 50 bits of class I.



	NOTE 3:
The 3 parity bits for TCH/HS detect an error on 22 bits of class I.

	NOTE 4:
For TCH/AFS and TCH/WFS an 8 bits in band signalling codeword is attached to the block of coded information before interleaving.
A dedicated block structure to carry the comfort noise information associated with the adaptive full rate speech traffic channels is also specified in 3GPP TS 45.003.

	NOTE 5:
The 6 parity bits for TCH/AFS12.2 and O-TCH/AHS12.2 detect an error on 81 bits of class I.

	NOTE 6:
The 6 parity bits for TCH/AFS10.2 and O-TCH/AHS10.2 detect an error on 65 bits of class I.

	NOTE 7:
The 6 parity bits for TCH/AFS7.95 and O-TCH/AHS7.95 detect an error on 75 bits of class I.

	NOTE 8:
The 6 parity bits for TCH/AFS7.4 and O-TCH/AHS7.4 detect an error on 61 bits of class I.

	NOTE 9:
The 6 parity bits for TCH/AFS6.7 and O-TCH/AHS6.7 detect an error on 55 bits of class I.

	NOTE 10:
The 6 parity bits for TCH/AFS5.9 and O-TCH/AHS5.9 detect an error on 55 bits of class I.

	NOTE 11:
The 6 parity bits for TCH/AFS5.15 and O-TCH/AHS5.15 detect an error on 49 bits of class I.

	NOTE 12:
The 6 parity bits for TCH/AFS4.75 and O-TCH/AHS4.75 detect an error on 39 bits of class I.

	NOTE 13:
For TCH/AHS a 4 bits in band signalling codeword is attached to the block of coded information before interleaving
A dedicated block structure to carry the comfort noise information associated with the adaptive half rate speech traffic channels is also specified in 3GPP TS 45.003.

	NOTE 14:
The 6 parity bits for TCH/AHS7.95 detect an error on 67 bits of class I.

	NOTE 15:
The 6 parity bits for TCH/AHS7.4 detect an error on 61 bits of class I.

	NOTE 16:
The 6 parity bits for TCH/AHS6.7 detect an error on 55 bits of class I.

	NOTE 17:
The 6 parity bits for TCH/AHS5.9 detect an error on 55 bits of class I.

	NOTE 18:
The 6 parity bits for TCH/AHS5.15 detect an error on 49 bits of class I.

	NOTE 19:
The 6 parity bits for TCH/AHS4.75 detect an error on 39 bits of class I.

	NOTE 20:
with the exception of SACCH/TP and SACCH/MP

	NOTE 21:
40 uncoded dummy bits are inserted for the mapping of the enhanced power control signalling

	NOTE 22:
block code is applied

	NOTE 23:
The 6 parity bits for TCH/WFS12.65, O-TCH/WFS23.85, O-TCH/WFS15.85, O-TCH/WFS12.65 and O-TCH/WHS12.65 detect an error on 72 bits of class I.

	NOTE 24:
The 6 parity bits for TCH/WFS8.85, O-TCH/WFS8.85 and O-TCH/WHS8.85 detect an error on 64 bits of class I.

	NOTE 25:
The 8 parity bits for TCH/WFS6.60 detect an error on 54 bits of class I.

	NOTE 27:
For O-TCH/WFS a 24 bits in band signalling codeword is attached to the block of coded information before interleaving. 
A dedicated block structure to carry the comfort noise information associated with the adaptive full rate 8PSK wideband speech traffic channels is also specified in 3GPP TS 45.003.

	NOTE 28:
The 6 parity bits for O-TCH/WFS6.6 and O-TCH/WHS6.6 detect an error on 54 bits of class I.

NOTE 29:
Two additional information bits available to the physical layer are encoded as a cyclic shift of the mapping of the burst on the physical channel as specified in in 3GPP TS 45.003.
NOTE 30: Applies for EC-PACCH/U except EC-PACCH/U/48 using 2 or 4 consecutive PDTCHs.



	Type of channel
	bits/block data+parity+tail1
	Reed-Solomon code rate
	convolutional code rate
	coded bits per block
	interleaving depth

	E-TCH/F43.2

E-TCH/F32.0

E-TCH/F28.8
	870 + 0 + 6

640 + 0 + 6

580 + 0 + 6
	N/A

N/A

73/85
	876/1368

646/1392

686/1368
	1368

1392

1368
	19

12

19


	                                                        4th Modification     


7.2.4
Channel coding for EC-PDTCH, EC-PACCH, EC-AGCH, EC-PCH, EC-BCCH and EC-SCH

The channel coding for the EC-BCCH corresponds to the coding scheme CS-1. EC-SCH, EC-PACCH, EC-AGCH, and EC-PCH are all defined by separate coding schemes, see 3GPP TS 45.003. The channel coding for the EC-PDTCH for coverage classes CC1 to CC4 is identical to PDTCH for EGPRS, see subclause 7.2.1.2, except for a limitation in puncturing schemes used for MCS-1 to MCS-4. The channel coding for the EC-PDTCH for uplink coverage class CC5 is defined by a separate coding scheme MCS-1’ see 3GPP TS 45.003 [14]. 
7.2.5
Channel Coding for EC-RACH

For EC-RACH CC1 to CC4, the access burst is used and the coding is identical to the coding for PRACH. For EC-RACH CC5, either the extended synchronization access burst (ESAB) is used, where 11 information bits are encoded to 102 bits with 1/6 coding rate or the extended dual slot access burst (EDAB), where 11 information bits are encoded to 30 bits with 1/2 coding rate see 3GPP TS 45.003 [14]. 

� One symbol is one to five bits depending on the modulation used: GMSK, QPSK, 8PSK, 16QAM and 32 QAM.
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