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===== First Change =====
9.3.2.1
Additional functionality in acknowledged EGPRS TBF Mode

In EGPRS TBF mode, the transfer of RLC Data Blocks in the acknowledged RLC/MAC mode may be controlled by a selective type I ARQ mechanism, or by type II hybrid ARQ (Incremental Redundancy: IR) mechanism, coupled with the numbering of the RLC Data Blocks within one Temporary Block Flow.

According to the link quality, an initial Modulation and Coding Scheme (MCS) is selected for an RLC block (see note). For the retransmissions, the same or another MCS from the same family of MCSs may be selected. E.g. if MCS-7 is selected for the first transmission of an RLC block, any MCS of the family B may be used for the retransmissions. Further, RLC data blocks initially transmitted with any MCS other than MCS-1, MCS-2 or MCS-3, may be retransmitted with MCS-1, MCS-2 or MCS-3 as appropriate, by sending the different parts of the RLC data block in different radio blocks. In this case, the SPB field in the header shall be set to indicate that the RLC data block is split, and which part of the RLC data block is retransmitted in the radio block. 
For blocks initially transmitted with MCS-8 which are retransmitted using MCS-6 or MCS-3, for blocks initially transmitted with DAS-6, DAS-9, DAS-11 or DBS-11 which are retransmitted using MCS-3 and for blocks initially transmitted with UBS-11 which are retransmitted using UBS-10, UBS-8, UBS-6 or MCS-3, padding with all zeroes of the first six octets shall be applied. For blocks initially transmitted with UAS-8 or UAS-11 which are retransmitted using MCS-6 or MCS-3, padding with all zeroes of the first ten octets shall be applied. For blocks initially transmitted with DAS-7, DAS-10 or DAS-12 which are retransmitted using MCS-2, padding with all zeroes of the first two octets shall be applied. In all of these cases, the CPS and SPB fields shall be set accordingly. However, if the transmitter side is the mobile station and the RESEGMENT bit is not set, the mobile station shall use an MCS within the same family as the initial MCS without splitting the payload (refer to sub-clause 8.1.1, tables 8.1.1.2, 8.1.1.4 and 8.1.1.6) for retransmission.

In case an RLC data block originally transmitted using MCS-8 is retransmitted using two MCS-3 RLC/MAC blocks, the CPS and SPB fields of the first MCS-3 RLC/MAC block shall indicate MCS-3 with (6 octets) padding, whereas the CPS and SPB fields of the second MCS-3 RLC/MAC block should indicate MCS-3 without padding. In case an RLC data block originally transmitted using DAS-6, DAS-9, DAS-11, DBS-11 or UBS-11 is retransmitted using two MCS-3 RLC/MAC blocks, the CPS and SPB fields of the first MCS-3 RLC/MAC block shall indicate MCS-3 with (6 octets) padding, whereas the CPS and SPB fields of the second MCS-3 RLC/MAC block shall indicate MCS-3 without padding In case an RLC data block originally transmitted using UAS-8 or UAS-11 is retransmitted using two MCS-3 RLC/MAC blocks, the CPS and SPB fields of the first MCS-3 RLC/MAC block shall indicate MCS-3 with (10 octets) padding, whereas the CPS and SPB fields of the second MCS-3 RLC/MAC block shall indicate MCS-3 without padding.  In case an RLC data block originally transmitted using DAS-7, DAS-10 or DAS-12 is retransmitted using three MCS-2 RLC/MAC blocks, the CPS and SPB fields of the first MCS-2 RLC/MAC block shall indicate MCS-2 with (2 octets) padding whereas the CPS and SPB fields of the remaining two MCS-2 RLC/MAC blocks shall indicate MCS-2 without padding.
The selection of MCS is controlled by the network.
The RLC data blocks shall first be sent with one of the initial code rates (i.e. the rate 1/3 encoded data is punctured with the Puncturing Scheme (PS) 1 of the selected MCS). If the RLC data block needs to be retransmitted, additional coded bits (i.e. the output of the rate 1/3 encoded data which is punctured with PS 2 of the prevailing MCS) shall be sent. If all the codewords (different punctured versions of the encoded data block) have been sent, the procedure shall start over and the first codeword (which is punctured with PS 1) shall be sent followed by PS 2 etc. RLC data blocks which are retransmitted using a new MCS shall at the first transmission after the MCS switch be sent with the puncturing scheme indicated in table 9.3.2.1.1.

Table 9.3.2.1.1: RLC data blocks re-transmitted in new MCS

	MCS
switched from
	MCS
switched to
	PS of last transmission before MCS switch
	PS of first transmission after MCS switch

	MCS-9
	MCS-6
	PS 1 or PS 3
	PS 1

	
	
	PS 2
	PS 2

	MCS-6
	MCS-9
	PS 1
	PS 3

	
	
	PS 2
	PS 2

	MCS-7
	MCS-5
	any
	PS 1

	MCS-5
	MCS-7
	any
	PS 2

	all other combinations
	any
	PS 1


This procedure allows the receiver to operate either in type I or type II hybrid ARQ mode. In the type I ARQ mode, decoding of an RLC data block is solely based on the prevailing transmission (i.e. erroneous blocks are not stored). In the type II ARQ case, erroneous blocks are stored by the receiver and a joint decoding with new transmissions is done. If the memory for IR operation run out in the mobile station, the mobile station shall indicate this by setting the MS OUT OF MEMORY bit in the EGPRS PACKET DOWNLINK ACK/NACK, EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 or MBMS DOWNLINK ACK/NACK message (see note). For uplink TBFs, the network may implicitly set the type I mode by ordering the mobile station to use a specific MCS and setting the RESEGMENT bit or type II mode by ordering the mobile station to use a specific MCS and not setting the RESEGMENT bit.

Type II hybrid ARQ is mandatory in EGPRS MS receivers and the associated performance requirements are specified in 3GPP TS 45.005. Furthermore, it is mandatory for an EGPRS MS receiver to be able to perform joint decoding among blocks with different MCSs if the combination of MCSs is one of the following:

-
MCS-5 and MCS-7;

-
MCS-6 and MCS-9.

Additionally if the mobile station supports EGPRS2-A in the downlink, it is mandatory for the mobile station to be able to perform joint decoding among blocks with different MCSs if the combination of MCSs is one of the following:

-
DAS-5 and DAS-8;

-
DAS-6, DAS-9 and DAS-11;

-
DAS-7, DAS-10 and DAS-12;

and if the mobile station supports EGPRS2-B in the downlink, it is mandatory for the mobile station to be able to perform joint decoding among blocks with different MCSs if the combination of MCSs is one of the following:

-
DBS-5, DBS-7, DBS-9, DAS-5 and DAS-8;

-
DBS-6, DBS-8, DBS-10 and DBS-12;

-
DBS-11, DAS-6, DAS-9 and DAS-11.

NOTE:
The MCS selection may take the IR capability of the receiver into account, for example by using a less robust MCS for a given channel quality.

===== Next Change =====
10.4.8a.2
Header type 2
In EGPRS and in EGPRS2-A uplink, the Coding and Puncturing Scheme indicator field indicates the kind of channel coding and puncturing used for data block as defined in table 10.4.8a.2.1.

Table 10.4.8a.2.1: Coding and Puncturing Scheme indicator field for Header type 2 in EGPRS TBF or uplink EGPRS2-A TBF

	bits
321
	(first block)
CPS

	000
	MCS-6/P1

	001
	MCS-6/P2

	010
	MCS-6/P1 with 6 octets padding (see NOTE 2)

	011
	MCS-6/P2 with 6 octets padding (see NOTE 2)

	100
	MCS-5/P1 

	101
	MCS-5/P2 

	110
	MCS-6/P1 with 10 octets padding (see NOTE 3)

	111
	MCS-6/P2 with 10 octets padding (see NOTE 3)

	NOTE 1:
The bit numbering is relative to the field position.

NOTE 2:   MCS-6 with 6 octets padding shall only be used for an EGPRS TBF or, in case of an uplink EGPRS2-A TBF, for retransmission of blocks originally transmitted using EGPRS.

NOTE 3:   MSC-6 with 10 octets padding shall only be used for an uplink EGPRS2-A TBF or, in case of an uplink EGPRS TBF, for retransmission of blocks originally transmitted using EGPRS2-A.


In EGPRS2 downlink, if the Downlink EGPRS Level assigned (see Table 11.2.7.1 and Table 12.10f.1) is EGPRS2-A, the Coding and Puncturing Scheme indicator field indicates the kind of channel coding and puncturing used for data block as defined in table 10.4.8a.2.2.

Table 10.4.8a.2.2: Coding and Puncturing Scheme indicator field for 
Header type 2 in downlink EGPRS2-A TBF

	bits
321
	CPS

	000
	MCS-6/P1 (see NOTE 2)

	001
	MCS-6/P2 (see NOTE 2)

	010
	DAS-5/P1 

	011
	DAS-5/P2

	100
	DAS-6/P1 

	101
	DAS-6/P2

	110
	DAS-7/P1

	111
	DAS-7/P2

	NOTE 1:
The bit numbering is relative to the field position.

NOTE 2:
In EGPRS2-A downlink, MCS-6 shall be used only for retransmissions of blocks originally transmitted using EGPRS.


In EGPRS2 downlink, if the Downlink EGPRS Level assigned (see Table 11.2.7.1 and Table 12.10f.1) is EGPRS2-B, the Coding and Puncturing Scheme indicator field indicates the kind of channel coding and puncturing used for data block as defined in table 10.4.8a.2.3.

Table 10.4.8a.2.3: Coding and Puncturing Scheme indicator field for 
Header type 2 in downlink EGPRS2-B TBF

	bits
321
	CPS

	000
	MCS-6/P1

	001
	MCS-6/P2

	010
	DAS-5/P1 

	011
	DAS-5/P2

	100
	DAS-6/P1 

	101
	DAS-6/P2

	
	All the other values are reserved for future use

	NOTE:
The bit numbering is relative to the field position.


===== End of Changes =====
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