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FIRST MODIFIED SECTION!

6.5.5
Channel Coding

NOTE:
The text in this subclause is informative. The normative text is in 3GPP TS 45.003 [12(. Where there is a conflict between these descriptions, the normative text has precedence.

Four coding schemes, CS-1 to CS-4, are defined for the GPRS packet data traffic channels. For all other GPRS packet control channels than Packet Random Access Channel (PRACH) and Packet Timing Advance Control Channel on Uplink (PTCCH/U), coding scheme CS-1 is always used. For access bursts on PRACH, two coding schemes are specified.

All coding schemes (CS-1 to CS-4) are mandatory for MSs supporting GPRS. CS-1 is mandatory for a network supporting GPRS.

Nine modulation and coding schemes, MCS-1 to MCS-9, are defined for the EGPRS packet data traffic channels. For all  EGPRS packet control channels the corresponding GPRS control channel coding is used. MSs supporting EGPRS shall support MCS-1 to MCS-9 in downlink and MCS-1 to MCS-4 in uplink. In case an MS supporting EGPRS is 8-PSK capable in uplink, it shall also support MCS-5 to MCS-9 in uplink. A network supporting EGPRS may support only some of the MCSs.

Eight modulation and coding schemes, DAS-5 to DAS-12, are defined for the EGPRS2-A packet data traffic channels for the downlink. Eight modulation and coding schemes, DBS-5 to DBS-12, are defined for the EGPRS2-B packet data traffic channels for the downlink.
Five modulation and coding schemes, UAS-7 to UAS-11, are defined for the EGPRS2-A packet data traffic channels for the uplink. Eight modulation and coding schemes, UBS-5 to UBS-12, are defined for the EGPRS2-B packet data traffic channels for the uplink.

MSs supporting EGPRS2-A in the downlink shall support all of DAS-5 to DAS-12. MSs supporting EGPRS2-B in the downlink shall support all of DBS-5 to DBS-12, in addition to DAS-5 to DAS-12. MSs supporting EGPRS2-A in the uplink shall support all of UAS-7 to UAS-11. MSs supporting EGPRS2-B in the uplink shall support all of UBS-5 to UBS-12, in addition to UAS-7 to UAS-11. For all EGPRS2 packet control channels, the corresponding GPRS control channel coding is used. MSs supporting EGPRS2 in the downlink and/or the uplink shall support EGPRS.
A network supporting EGPRS2 may support only some of the modulation and coding schemes, DAS-5 to DAS-12, DBS-5 to DBS-12, UAS-7 to UAS-11, and UBS-5 to UBS-12.
6.5.5.1
Channel coding for PDTCH

6.5.5.1.1
Channel coding for GPRS PDTCH

Four different coding schemes, CS-1 to CS-4, are defined for the GPRS Radio Blocks carrying RLC data blocks. The block structures of the coding schemes are shown in Figure 7 and Figure 8.
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Figure 7: Radio Block structure for CS-1 to CS-3
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Figure 8: Radio Block structure for CS-4

The first step of the coding procedure is to add a Block Check Sequence (BCS) for error detection.

For CS-1 - CS-3, the second step consists of pre-coding USF (except for CS-1), adding four tail bits and a half rate convolutional coding for error correction that is punctured to give the desired coding rate.

For CS-4 there is no coding for error correction.

The details of the codes are shown in table 3, including:

-
the length of each field;

-
the number of coded bits (after adding tail bits and convolutional coding);

-
the number of punctured bits;

-
the data rate.

Table 3: Coding parameters for the GPRS coding schemes.

	Scheme
	Code rate
	USF
	Pre-coded USF
	Radio Block excl. USF and BCS
	BCS
	Tail
	Coded 
bits
	Punctured 
bits
	Data rate
kb/s
(Note 1)
	Data rate
kb/s
(Note 2)

	CS-1
	1/2
	3
	3
	181
	40
	4
	456
	0
	9.05
	8.0

	CS-2
	(2/3
	3
	6
	268
	16
	4
	588
	132
	13.4
	12.0

	CS-3
	(3/4
	3
	6
	312
	16
	4
	676
	220
	15.6
	14.4

	CS-4
	1
	3
	12
	428
	16
	-
	456
	-
	21.4
	20.0

	NOTE 1: 
This value includes the RLC header, the MAC header (excluding the USF), the spare bits and RLC information.

NOTE 2:
This value includes only RLC information.


CS-1 is the same coding scheme as specified for SACCH in 3GPP TS 45.003 [12]. It consists of a half rate convolutional code for FEC and a 40 bit FIRE code for BCS (and optionally FEC).

CS-2 and CS-3 are punctured versions of the same half rate convolutional code as CS-1 for FEC. 

CS-4 has no FEC.

CS-2 to CS-4 use the same 16 bit CRC for BCS. The CRC is calculated over the whole uncoded RLC Data Block including MAC Header. 

The USF has 8 states, which are represented by a binary 3 bit field in the MAC Header. 

For CS-1, the whole Radio Block is convolutionally coded and USF needs to be decoded as part of the data. 

All other coding schemes generate the same 12 bit code for USF. The USF can be decoded either as a block code or as part of the data. 

In order to simplify the decoding, the stealing bits (defined in 3GPP TS 45.003 [12] ) of the block are used to indicate the actual coding scheme.

6.5.5.1.2
Channel coding for EGPRS PDTCH

Nine different modulation and coding schemes, MCS-1 to MCS-9, are defined for the EGPRS Radio Blocks carrying RLC data blocks. The block structures of the coding schemes are shown from Figure 10 to Figure 18 and in Table 4. A general description of the MCSs is given in Figure 9.

The MCSs are divided into different families A, B and C. Each family has a different basic unit of payload: 37 (and 34), 28 and 22 octets respectively. Different code rates within a family are achieved by transmitting a different number of payload units within one Radio Block. For families A and B, 1, 2 or 4 payload units are transmitted, for family C, only 1 or 2 payload units are transmitted.

When 4 payload units are transmitted (MCS-7, MCS-8 and MCS-9), these are splitted into two separate RLC blocks (i.e. with separate sequence numbers and BCSs). These blocks in turn are interleaved over two bursts only, for MCS-8 and MCS-9. For MCS-7, these blocks are interleaved over four bursts. All the other MCSs carry one RLC block which is interleaved over four bursts. When switching to MCS-3 or MCS-6 from MCS-8, 6 padding octets are added to the data octets.
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Figure 9: General description of the Modulation and Coding Schemes for EGPRS

To ensure strong header protection, the header part of the Radio Block is independently coded from the data part of the Radio Block (8 bit CRC calculated over the header -excl. USF- for error detection, followed by rate 1/3 convolutional coding –and eventually puncturing- for error correction). Three different header formats are used, one for MCS-7,  MCS-8 and MCS-9, one for MCS-5 and MCS-6 and one for MCS-1 to MCS-4. The two first formats are for 8PSK modes, the difference being in the number of Sequence Numbers carried (2 for MCS-7, -8 and -9, 1 for MCS-5 and –6). The third format is common to all GMSK modes. The header is always interleaved over four bursts. See 3GPP TS 44.060 [7] for more details.

The following figures show the coding and puncturing for all the Modulation and Coding Schemes, for downlink traffic. For TBFs running in RL TBF mode, the figures refer to the case when no PAN field is included.

NOTE: 
The USF and SB fields shown in Figures 10 to 18 may be mapped  in another way when a reduced TTI configuration is used with BTTI USFs, see 3GPP TS 45.002 for details.
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Figure 10: Coding and puncturing for MCS-9; uncoded 8PSK, two RLC blocks per radio block
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Figure 11: Coding and puncturing for MCS-8; rate 0.92 8PSK, two RLC blocks per radio block
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Figure 12: Coding and puncturing for MCS-7; rate 0.76 8PSK, two RLC blocks per radio block
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Figure 13: Coding and puncturing for MCS-6; rate 0.49 8PSK, one RLC block per radio block
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Figure 14: Coding and puncturing for MCS-5; rate 0.37 8PSK, one RLC block per radio block
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Figure 15: Coding and puncturing for MCS-4; uncoded GMSK, one RLC block per radio block
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Figure 16: Coding and puncturing for MCS-3; rate 0.85 GMSK, one RLC block per radio block
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Figure 17: Coding and puncturing for MCS-2; rate 0.66 GMSK, one RLC block per radio block
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Figure 18: Coding and puncturing for MCS-1; rate 0.53 GMSK, one RLC block per radio block
The USF has 8 states, which are represented by a binary 3 bit field in the MAC Header. The USF is encoded to 12 symbols similarily to GPRS, (i.e., 12 bits for GMSK modes and 36 bits for 8PSK modes).

The FBI (Final Block Indicator) bit and the E (Extension) bit defined in 3GPP TS 44.060 [7] do not require extra protection: they are encoded along with the data part.

The first step of the coding procedure is to add a Block Check Sequence (BCS) for error detection.

The second step consists of adding six tail bits (TB) and a 1/3 rate convolutional coding for error correction that is punctured to give the desired coding rate. The Pi for each MCS correspond to different puncturing schemes achieving the same coding rate. The bits indicating the MCS used are in the coded header. In both 8PSK and GMSK modes the stealing bits (SB) of the block are used to indicate the header formats. There are eight SB for 8PSK mode which allow to indicate four header formats. There are twelve SB for GMSK mode which allow to indicate two header formats: the first eight of the twelve SB indicate CS-4.

Note that the mapping of USFs and SB bits onto PDCHs/bursts in a reduced TTI configuration may be different than shown in Figures 10-18 when BTTI USFs are used. In a reduced TTI configuration, two bursts of a radio block are mapped on one PDCH while the other two bursts are mapped onto the second PDCH of a PDCH pair. On the other hand, a BTTI USF belongs to one PDCH and is mapped on four consective bursts transmitted on that PDCH, i.e. two bursts belongs to one RTTI radio block while the other two bursts belong to another RTTI radio block. The detailed mapping is defined in 3GPP TS 45.002.
The details of the EGPRS coding schemes are shown in table 4. The data rates exclude the RLC/MAC header(s).

Table 4: Coding parameters for the EGPRS coding schemes 

	Scheme
	Code rate
(Note 2)
	Header Code rate
	PAN Code rate
(if present)
	Modulation
	RLC blocks per Radio Block 
	Raw Data within one Radio Block
(Note 1)
	Family
	BCS
	Tail payload
	HCS
	PCS (if present)
	Data rate
per PDCH kb/s

	MCS-9
	1.0
	0.36
	n/a
	8PSK
	2
	2x592
	A
	2x12
	2x6
	8
	10
	59.2

	MCS-8
	0.92
(0.98)
	0.36
	0.42
	
	2
	2x544
	A
	
	
	
	
	54.4

	MCS-7
	0.76
(0.81)
	0.36
	0.42
	
	2
	2x448
	B
	
	
	
	
	44.8

	MCS-6
	0.49
(0.52)
	1/3
	0.39
	
	1
	592

48+544
	A
	12
	6
	
	
	29.6

27.2

	MCS-5
	0.37
(0.40)
	1/3
	0.39
	
	1
	448
	B
	
	
	
	
	22.4

	MCS-4
	1.0
	0.53
	n/a
	GMSK
	1
	352
	C
	
	
	
	
	17.6

	MCS-3
	0.85
(0.96)
	0.53
	0.63
	
	1
	296

  48+248 and 296
	A
	
	
	
	
	14.8

13.6

	MCS-2
	0.66
(0.75)
	0.53
	0.63
	
	1
	224
	B
	
	
	
	
	11.2

	MCS-1
	0.53
(0.60)
	0.53
	0.63
	
	1
	176
	C
	
	
	
	
	8.8

	NOTE 1:
The italic captions indicate the 6 octets of padding when retransmitting an MCS-8 block with MCS-3 or MCS-6. For MCS-3, the 6 octets of padding are sent every second block (see 3GPP TS 44.060).

NOTE 2:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


6.5.5.1.3
Channel coding for EGPRS2 PDTCH

Eight different modulation and coding schemes, DAS-5 to DAS-12, are defined for the EGPRS2-A Radio Blocks carrying RLC data blocks on the downlink; additionally MCS-1 to MCS-4 are included within EGPRS2-A on the downlink in order enable complete family structure. Eight different modulation and coding schemes, DBS-5 to DBS-12, are defined for the EGPRS2-B Radio Blocks carrying RLC data blocks on the downlink; additionally MCS-1 to MCS-4 are included within EGPRS2-B on the downlink in order enable complete family structure.

Five different modulation and coding schemes, UAS-7 to UAS-11, are defined for the EGPRS2-A Radio Blocks carrying RLC data blocks on the uplink; additionally MCS-1 to MCS-6 are included within EGPRS2-A on the uplink in order enable complete family structure. Eight different modulation and coding schemes, UBS-5 to UBS-12, are defined for the EGPRS2-B Radio Blocks carrying RLC data blocks on the uplink; additionally MCS-1 to MCS-4 are included within EGPRS2-B on the uplink in order enable complete family structure.

The block structures of the coding schemes are shown in Figure 18e.1 to Figure 18e.8, Figure 18f.1 to Figure 18f.8, Figure 18g.1 to Figure 18g.5, and Figure 18h.1 to Figure 18h.8, and in Table 4a, 4b, 4c and 4d. A general description of the modulation and coding scheme families is given in Figure 18a, 18b, 18c and 18d.

The EGPRS2 modulation and coding schemes are divided into different families A, B and C. Each family has a different basic unit of payload: 37 (and 34), 28 and 22 octets respectively. Different code rates within a family are achieved by transmitting a different number of payload units within one Radio Block. See Figure 18a, 18b, 18c, 18d for information of the number of payload units used in each family.

When 4 payload units are transmitted (UBS-11 and UBS-12), these are split into four separate RLC blocks (i.e. with separate sequence numbers and BCSs). These blocks in turn are interleaved over one burst only, 
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Figure 18a: General description of the Modulation and Coding Schemes for EGPRS2-A in the downlink
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Figure 18b: General description of the Modulation and Coding Schemes for EGPRS2-B in the downlink
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Figure 18c: General description of the Modulation and Coding Schemes for EGPRS2-A in the uplink


[image: image16.emf]UBS-6

UBS-8

Family A

padding6

28

UBS-5

UBS-7

Family B

UBS-10

6 + 31 6 + 31

6 + 31 6 + 31 6 + 31 6 + 31

6 + 31 6 + 31 6 + 31 6 + 31 6 + 31 6 + 31

28 28 28

MCS-2

37

UBS-6

UBS-8

Family A

37 37 37

MCS-3

37 37 37 37

UBS-10

UBS-12

UBS-11

31 37 31 37 31 37 31 37

UBS-9

28 28

22

MCS-4

Family C

22

MCS-1

6 + 31

MCS-3

1st part

6 + 31

MCS-3

2nd part

 

Figure 18d: General description of the Modulation and Coding Schemes for EGPRS2-B in the uplink

To ensure strong header protection, the header part of the Radio Block is independently coded from the data part of the Radio Block (8 bit CRC calculated over the header -excl. USF- for error detection, followed by rate 1/3 convolutional coding –and eventually puncturing- for error correction). 

For EGPRS2-A in the downlink, 4 different header formats are used, one for DAS-5 to DAS-7, one for DAS-8 and DAS-9, one for DAS-10, and one for DAS-11 and DAS-12, in addition to the header format for MCS-1 to MCS-4. For EGPRS2-B in the downlink, 4 different header formats are used, one for DBS-5 and DBS-6, one for DBS-7 and DBS-8, one for for DBS-9 and DBS-10, and one for DBS-11 and DBS-12, in addition to the header format for MCS-1 to MCS-4.

For EGPRS2-A in the uplink, 2 different header formats are used, one for UAS-7 to UAS-9, and one for UAS-10 and UAS-11, in addition to the header format for MCS-1 to MCS-4, and the header format for MCS-5 and MCS-6. For EGPRS2-B in the uplink, 4 different header formats are used, one for UBS-5 and UBS-6, one for UBS-7 and UBS-8, one for UBS-9 and UBS-10, and one for UBS-11 and UBS-12, in addition to the header format for MCS-1 to MCS-4. See 3GPP TS 44.060 [7] for more details.
The following figures show the coding and puncturing for all the Modulation and Coding Schemes, for downlink traffic.

NOTE: 
The USF and SB fields shown in Figure 18e.1 to Figure 18e.8, Figure 18f.1 to Figure 18f.8, Figure 18g.1 to Figure 18g.5, and Figure 18h.1 to Figure 18h.8 may be mapped in another way when a reduced TTI configuration is used with BTTI USFs, see 3GPP TS 45.002 for details. Unless otherwise marked, all fields shown in Figure 18e.1 to Figure 18e.8 and Figure 18g.1 to Figure 18g.5 are interleaved over 4 Normal bursts; all fields shown in in Figure 18f.1 to Figure 18f.8 and Figure 18h.1 to Figure 18h.8 are interleaved over 4 HSR bursts.
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Figure 18e.1: Coding and puncturing for DAS-12; rate 1.00/0.96 32QAM, three RLC blocks per radio block
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Figure 18e.2: Coding and puncturing for DAS-11; rate 0.84/0.80 32QAM, three RLC blocks per radio block
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Figure 18e.3: Coding and puncturing for DAS-10; rate 0.66/0.64 32QAM, two RLC blocks per radio block
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Figure 18e.4: Coding and puncturing for DAS-9; rate 0.71/0.68 16QAM, two RLC blocks per radio block
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Figure 18e.5: Coding and puncturing for DAS-8; rate 0.59/0.56 16QAM, two RLC blocks per radio block
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Figure 18e.6: Coding and puncturing for DAS-7; rate 0.58/0.54 8PSK, one RLC blocks per radio block
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Figure 18e.7: Coding and puncturing for DAS-6; rate 0.48/0.45 8PSK, one RLC blocks per radio block
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Figure 18e.8: Coding and puncturing for DAS-5; rate 0.40/0.37 8PSK, one RLC blocks per radio block
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Figure 18f.1: Coding and puncturing for DBS-12; rate 1.00/0.98 32QAM, four RLC blocks per radio block
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Figure 18f.2: Coding and puncturing for DBS-11; rate 0.94/0.91 32QAM, four RLC blocks per radio block
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Figure 18f.3: Coding and puncturing for DBS-10; rate 0.75/0.72 32QAM, three RLC blocks per radio block
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Figure 18f.4: Coding and puncturing for DBS-9; rate 0.74/0.71 16QAM, three RLC blocks per radio block
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Figure 18f.5: Coding and puncturing for DBS-8; rate 0.63/0.60 16QAM, two RLC blocks per radio block
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Figure 18f.6: Coding and puncturing for DBS-7; rate 0.49/0.47 16QAM, two RLC blocks per radio block
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Figure 18f.7: Coding and puncturing for DBS-6; rate 0.69/0.63 QPSK, one RLC blocks per radio block
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Figure 18f.8: Coding and puncturing for DBS-5; rate 0.53/0.49 QPSK, one RLC blocks per radio block
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Figure 18g.1: Coding and puncturing for UAS-11; rate 1.00/0.95 16QAM, three RLC blocks per radio block
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Figure 18g.2: Coding and puncturing for UAS-10; rate 0.88/0.84 16QAM, three RLC blocks per radio block
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Figure 18g.3: Coding and puncturing for UAS-9; rate 0.75/0.71 16QAM, three RLC blocks per radio block
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Figure 18g.4: Coding and puncturing for UAS-8; rate 0.65/0.62 16QAM, two RLC blocks per radio block
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Figure 18g.5: Coding and puncturing for UAS-7; rate 0.57/0.55 16QAM, two RLC blocks per radio block
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Figure 18h.1: Coding and puncturing for UBS-12; rate 1.00/0.96 32QAM, four RLC blocks per radio block
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Figure 18h.2: Coding and puncturing for UBS-11; rate 0.92/0.89 32QAM, four RLC blocks per radio block
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Figure 18h.3: Coding and puncturing for UBS-10; rate 0.74/0.71 32QAM, three RLC blocks per radio block
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Figure 18h.4: Coding and puncturing for UBS-9; rate 0.73/0.70 16QAM, three RLC blocks per radio block
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Figure 18h.5: Coding and puncturing for UBS-8; rate 0.62/0.60 16QAM, two RLC blocks per radio block
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Figure 18h.6: Coding and puncturing for UBS-7; rate 0.47/0.46 16QAM, two RLC blocks per radio block
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Figure 18h.7: Coding and puncturing for UBS-6; rate 0.67/0.62 QPSK, one RLC blocks per radio block
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Figure 18h.8: Coding and puncturing for UBS-5; rate 0.52/0.47 QPSK, one RLC blocks per radio block
The USF has 8 states, which are represented by a binary 3 bit field in the MAC Header. The USF encoding for GMSK and 8-PSK modulations is as for EGPRS (see subclause 6.5.5.1.2). For 16QAM and 32QAM modulations at normal symbol rate the USF is encoded to 12 symbols , (i.e., 48 bits for 16QAM modes and 60 bits for 32QAM modes). For QPSK, 16QAM and 32QAM modulations at higher symbol rate, the USF is encoded to 16 symols (i.e. 32 bits for QPSK modes, 64 bits for 16QAM modes and 80 bits for 32QAM modes).

The FBI (Final Block Indicator) bit and the E (Extension) bit defined in 3GPP TS 44.060 [7] do not require extra protection: they are encoded along with the data part.

The first step of the coding procedure is to add a Block Check Sequence (BCS) for error detection.

For EGPRS2 in the downlink, the second step consists of 1/3 rate turbo coding for error correction that is punctured to give the desired coding rate. The Pi for each modulation and coding scheme corresponds to different puncturing schemes achieving the same coding rate. The bits indicating the modulation and coding scheme used are in the coded header. In all modes (8PSK, 16QAM, 32QAM at normal symbol rate; QPSK, 16QAM and 32QAM at higher symbol rate) the stealing bits (SB) of the block are used to indicate the header formats.

For EGPRS2 in the uplink, the second step consists of adding six tail bits (TB) and a 1/3 rate convolutional coding for error correction that is punctured to give the desired coding rate. The Pi for each modulation and coding scheme corresponds to different puncturing schemes achieving the same coding rate. The bits indicating the modulation and coding scheme used are in the coded header. In all modes (16QAM, 32QAM at normal symbol rate; QPSK, 16QAM and 32QAM at higher symbol rate) the stealing bits (SB) of the block are used to indicate the header formats.

The mapping of USFs and SB bits onto PDCHs/bursts in a reduced TTI configuration may be different than shown in Figure 18e.1 to Figure 18e.8, Figure 18f.1 to Figure 18f.8, Figure 18g.1 to Figure 18g.5, and Figure 18h.1 to Figure 18h.8 when BTTI USFs are used. In a reduced TTI configuration, two bursts of a radio block are mapped on one PDCH while the other two bursts are mapped onto the second PDCH of a PDCH pair. On the other hand, a BTTI USF belongs to one PDCH and is mapped on four consective bursts transmitted on that PDCH, i.e. two bursts belongs to one RTTI radio block while the other two bursts belong to another RTTI radio block. The detailed mapping is defined in 3GPP TS 45.002.
The details of the EGPRS2 coding schemes are shown in tables 4a, 4b, 4c and 4d. The data rates exclude the RLC/MAC header(s).

Table 4a: Coding parameters for the EGPRS2-A modulation and coding schemes in the downlink 
	Scheme
	Code rate (Note 1)
	Header Code rate
	Modulation
	RLC blocks per Radio Block 
	Raw Data within one Radio Block
	Family
	BCS
	Tail payload
	HCS
	Data rate
per PDCH kb/s

	DAS-12
	0.96
(1.00)
	0.38
	32QAM
	3
	1968
	Bp
	3x12
	3X12
	8
	98.4

	DAS-11
	0.80
(0.84)
	0.38
	
	3
	1632
	Ap
	
	
	
	81.6

	DAS-10
	0.64
(0.66)
	0.33
	
	2
	1312
	Bp
	2x12
	2x12
	
	65.6

	DAS-9
	0.68
(0.71)
	0.34
	16QAM
	2
	1088
	Ap
	
	
	
	54.4

	DAS-8
	0.56
(0.59)
	0.34
	
	2
	896
	B
	
	
	
	44.8

	DAS-7
	0.54
(0.58)
	0.33
	8-PSK
	1
	656
	Bp
	12
	1x12
	
	32.8

	DAS-6
	0.45
(0.48)
	0.33
	
	1
	544
	Ap
	
	
	
	27.2

	DAS-5
	0.37
(0.4)
	0.33
	
	1
	448
	B
	
	
	
	22.4

	DAS-5 to DAS-12 are used with normal symbol rate
NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


Table 4b: Coding parameters for the EGPRS2-B modulation and coding schemes in the downlink 

	Scheme
	Code rate (N ote 1)
	Header Code rate
	Modulation
	RLC blocks per Radio Block 
	Raw Data within one Radio Block
	Family
	BCS
	Tail payload
	HCS
	Data rate
per PDCH kb/s

	DBS-12
	0.98
(1.00)
	0.37
	32QAM
	4
	2368
	A
	4x12
	4X12
	8
	118.4

	DBS-11
	0.91
(0.94)
	0.37
	
	4
	2176
	Ap
	
	
	
	108.8

	DBS-10
	0.72
(0.75)
	0.34
	
	3
	1776
	A
	3x12
	3x12
	
	88.8

	DBS-9
	0.71
(0.74)
	0.34
	16QAM
	3
	1344
	B
	
	
	
	67.2

	DBS-8
	0.60
(0.63)
	0.31
	
	2
	1184
	A
	2x12
	2x12
	
	59.2

	DBS-7
	0.47
(0.49)
	0.31
	
	2
	896
	B
	
	
	
	44.8

	DBS-6
	0.63
(0.69)
	0.31
	QPSK
	1
	592
	A
	1x12
	1x12
	
	29.6

	DBS-5
	0.49
(0.53)
	0.31
	
	1
	448
	B
	
	
	
	22.4

	DBS-7 to DBS-12 are used with higher symbol rate
NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


Table 4c: Coding parameters for the EGPRS2-A modulation and coding schemes in the uplink 

	Scheme
	Code rate (Note 1)
	Header Code rate
	Modulation
	RLC blocks per Radio Block 
	Raw Data within one Radio Block
	Family
	BCS
	Tail payload
	HCS
	Data rate
per PDCH kb/s

	UAS-11
	0.95
(1.00)
	0.36
	16QAM
	3
	1536
	Apad10
	3x12
	3x6
	8
	76.8

	UAS-10
	0.84
(0.88)
	0.36
	
	3
	1344
	B
	
	
	
	67.2

	UAS-9
	0.71
(0.75)
	0.36
	
	2
	1184
	A
	2x12
	2x6
	
	59.2

	UAS-8
	0.62
(0.65)
	0.36
	
	2
	1024
	Apad10
	
	
	
	51.2

	UAS-7
	0.55
(0.57)
	0.36
	
	2
	896
	B
	
	
	
	44.8

	UAS-7 to UAS-11 are used with normal symbol rate 

NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


Table 4d: Coding parameters for the EGPRS2-B modulation and coding schemes in the uplink 

	Scheme
	Code rate (Note 1)
	Header Code rate
	Modulation
	RLC blocks per Radio Block 
	Raw Data within one Radio Block
	Family
	BCS
	Tail payload
	HCS
	Data rate
per PDCH kb/s

	UBS-12
	0.96
(1.00)
	0.35
	32QAM
	4
	2368
	A
	4x12
	4X6
	8
	118.4

	UBS-11
	0.89
(0.92)
	0.35
	
	4
	2176
	Ap
	
	
	
	108.8

	UBS-10
	0.71
(0.74)
	0.35
	
	3
	1776
	A
	3x12
	3x6
	
	88.8

	UBS-9
	0.70
(0.73)
	0.32
	16QAM
	3
	1344
	B
	
	
	
	67.2

	UBS-8
	0.60
(0.62)
	0.33
	
	2
	1184
	A
	2x12
	2x6
	
	59.2

	UBS-7
	0.46
(0.47)
	0.33
	
	2
	896
	B
	
	
	
	44.8

	UBS-6
	0.62
(0.67)
	0.35
	QPSK
	1
	592
	A
	1x12
	6
	
	29.6

	UBS-5
	0.47
(0.52)
	0.35
	
	1
	448
	B
	
	
	
	22.4

	UBS-5 to UBS-12 are used with higher symbol rate
NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.
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6.6.4
Model of Operation

Each PDCH is a shared medium between multiple MSs and the Network except in dual transfer mode, in which a PDCH may be dedicated to one MS. Direct communication is possible only between an MS and the network.

The GPRS radio interface consists of asymmetric and independent uplink and downlink channels. The downlink carries transmissions from the network to multiple MSs and does not require contention arbitration. The uplink is shared among multiple MSs and requires contention control procedures.

The allocation of radio resources by the PLMN and the use of these resources by the MSs can be broken down into two parts:

-
The PLMN allocates radio resources for the GPRS (uplink and downlink) in a symmetric manner.

-
The allocated uplink and downlink radio resources for point-to-point or point-to-multipoint services are used independently of each other. Dependent allocation of uplink and downlink shall be possible, in order to allow simple MSs to transfer data simultaneously in both directions. Allocation of several PDTCHs for one MS is possible.

The access to the GPRS uplink uses a Slotted-Aloha based reservation protocol. 

The Network Protocol Data Units (N-PDU) are segmented into the Subnetwork Protocol Data Units (SN-PDU) by the Subnetwork Dependent Convergence (SNDC) protocol and SN-PDUs are encapsulated into one or several LLC frames. See 3GPP TS 23.060 [3] for information on SNDC and LLC. The details on SNDC can be found in 3GPP TS 44.065 [9] and the details on LLC can be found in 3GPP TS 44.064 (8(. LLC frames are segmented into RLC Data Blocks. At the RLC/MAC layer, a selective ARQ protocol (including block numbering) between the MS and the Network provides retransmission of erroneous RLC Data Blocks. When a complete LLC frame is successfully transferred across the RLC layer, it is forwarded to the LLC layer.




Figure 20: Transmission and reception data flow for GPRS and EGPRS

Transmission and reception data flows are same for GPRS and EGPRS, except for  EGPRS MCS-9, MCS-8 and    MCS-7, where four normal bursts carry two RLC blocks (one RLC block within two bursts for MCS-9 and MCS-8), as shown on Figures 21 and 22.
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Figure 21: Transmission and reception data flow for EGPRS MCS-7
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Figure 22: Transmission and reception data flow for EGPRS MCS-9 and MCS-8
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Figure 22a: Transmission and reception data flow for EGPRS2 DAS-7, DAS-6 and DAS-5
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Figure 22b: Transmission and reception data flow for EGPRS2 DAS-10, DAS-9, DAS-8, UAS-9, UAS-8 and UAS-7
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Figure 22c: Transmission and reception data flow for EGPRS2 DAS-12, DAS-11, UAS-11 and UAS-10


[image: image51.emf]HSR Burst HSR Burst HSR Burst HSR Burst

FH Information Field FCS

BH

Info 

Field

BCS

LLC 

Frame

RLC 

Blocks

BH

Info 

Field

BCS BH

Info 

Field

BCS

LLC 

Layer

RLC/MAC 

Layer

Physical 

Layer

Primary 

Block

Following 

Block

HSR = Higher Symbol Rate


Figure 22d: Transmission and reception data flow for EGPRS2 DBS-6, DBS-5, UBS-6 and UBS-5
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Figure 22e: Transmission and reception data flow for EGPRS2 DBS-8, DBS-7, UBS-8 and UBS-7
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Figure 22f: Transmission and reception data flow for EGPRS2 DBS-10, DBS-9, UBS-10 and UBS-9
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Figure 22g: Transmission and reception data flow for EGPRS2 DBS-12, DBS-11, UBS-12 and UBS-11
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