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7.2.1.2
Channel coding for EGPRS PDTCH

Nine different modulation and coding schemes, MCS-1 to MCS-9, are defined for the EGPRS Radio Blocks (4 bursts, 20ms) carrying RLC data blocks. For the Radio Blocks carrying RLC/MAC Control blocks code CS-1 is always used. The exceptions are messages that use the existing Access Burst (see 3GPP TS 45.003, e.g. Packet Channel Request). An additional coding scheme is defined for the Access Burst that includes 11 information bits.

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).

The MCSs are divided into different families A, B and C. Each family has a different basic unit of payload (see 3GPP TS  43.064). 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 block check sequences).

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 USF has 8 states, which are represented by a binary 3 bit field in the MAC Header. The USF is encoded to 12 symbols similarly to GPRS, (12 bits for GMSK modes and 36 bits for 8PSK modes).

Coding schemes MCS-1 to MCS-9 are mandatory for MSs supporting EGPRS. A network supporting EGPRS may support only some of the MCSs.

The details of the EGPRS coding schemes are shown in the table below. An exhaustive description of the EGPRS coding schemes can be found in 3GPP TS 45.003.

Coding parameters for the EGPRS coding schemes

	Scheme
	Code rate
	Header Code rate
	Modulation
	RLC blocks per Radio Block (20ms)
	Raw Data within one Radio Block
	Family
	BCS
	Tail payload
	HCS
	Data rate
kb/s

	MCS-9
	1,0
	0,36
	8PSK
	2
	2x592
	A
	2x12
	2x6
	8
	59,2

	MCS-8
	0,92
	0,36
	
	2
	2x544
	A
	
	
	
	54,4

	MCS-7
	0,76
	0,36
	
	2
	2x448
	B
	
	
	
	44,8

	MCS-6
	0,49
	1/3
	
	1
	592

48+544
	A
	12
	6
	
	29,6

27,2

	MCS-5
	0,37
	1/3
	
	1
	448
	B
	
	
	
	22,4

	MCS-4
	1,0
	0,53
	GMSK
	1
	352
	C
	
	
	
	17,6

	MCS-3
	0,85
	0,53
	
	1
	296

  48+248 and 296
	A
	
	
	
	14,8

13,6

	MCS-2
	0,66
	0,53
	
	1
	224
	B
	
	
	
	11,2

	MCS-1
	0,53
	0,53
	
	1
	176
	C
	
	
	
	8,8


Note:
The italic captions indicate the 6 octets of padding when retransmitting 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). 
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