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First modified section 
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 in the downlink in order to enable complete family structure. In addition, MCS-7 and MCS-8 are included within EGPRS-2A and may be used when either the USF or the PAN or both are addressed to one or more EGPRS mobile stations. 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 in the downlink in order to enable complete family structure. Furthermore, MCS-6 to MCS-9, DAS-5, DAS-6, DAS-8, DAS-9, DAS-10 pad, DAS-11, and DAS-12 pad are also included within EGPRS2-B and may be used when either the USF or the PAN or both are addressed to one or more EGPRS2-A mobile stations.  Similarly, MCS-6 to MCS-9, DAS-5 and DAS-6 may be used when either the USF or the PAN or both are addressed to one or more EGPRS mobile stations.
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 in the uplink in order to 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 in the uplink in order to 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

Editor’s note:  Anticipated changes to figure 18b:
-
Removal of MCS-6 with padding scheme from family A padding6
-
Possible removal of artificial split of data blocks (e.g. for DAS-9 or MCS-8, the 68 octets payload is not split in sub-blocks of 31 and 37 octets). This is also applicable to other figures in this section.
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Figure 18c: General description of the Modulation and Coding Schemes for EGPRS2-A in the uplink

Editor’s note:  Anticipated change to figure 18c:
-
Addition of MCS-6 with padding scheme to family A padding10
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Figure 18d: General description of the Modulation and Coding Schemes for EGPRS2-B in the uplink

Editor’s note:  Anticipated change to figure 18d:
-
6 octets padding should appear only once in each payload block of family A padding6, not twice
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 RTTI 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.

Figures 18e.1 to 18h.8 are NOT modified and are not printed in this CR

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 modulation schemes is as for EGPRS (see subclause 6.5.5.1.2). For 16QAM and 32QAM modulation schemes at normal symbol rate the USF is encoded to 12 symbols , (i.e., 48 bits for 16QAM and 60 bits for 32QAM). For QPSK, 16QAM and 32QAM modulation schemes at higher symbol rate, the USF is encoded to 16 symbols (i.e. 32 bits for QPSK, 64 bits for 16QAM and 80 bits for 32QAM).

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 8PSK, 16QAM and 32QAM at normal symbol rate and 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 16QAM and 32QAM at normal symbol rate and 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 RTTI configuration may be different from that 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 RTTI 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 consecutive 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 modulation and 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
	B padding2
	3x12
	3X12
	8
	98.4

	DAS-11
	0.80

(0.84)
	0.38
	
	3
	1632
	A padding6
	
	
	
	81.6

	DAS-10
	0.64

(0.66)
	0.33
	
	2
	1312
	B padding2
	2x12
	2x12
	
	65.6

	DAS-9
	0.68

(0.71)
	0.34
	16QAM
	2
	1088
	A padding6
	
	
	
	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
	B padding2
	12
	1x12
	
	32.8

	DAS-6
	0.45

(0.48)
	0.33
	
	1
	544
	A padding6
	
	
	
	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
	A padding6
	
	
	
	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-5 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
	A padding10
	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
	A padding10
	
	
	
	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
	A padding6
	
	
	
	108.8

	UBS-10
	0.71

(0.74)
	0.35
	
	3
	1776
	A / A padding6
	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 / A padding6
	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 / A padding6
	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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