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Payload Type and SFACCH

1. Introduction

In order to allow further evolution of the RLC/MAC protocol, it has been highly recommended not to use the last Payload Type value ("11") of RLC/MAC blocks. Nokia agree with this recommendation, and would like to emphasize that a solution for SFACCH in Iu mode must be provided for REL-5. 

[1] proposes two alternative proposals in order to provide an extension of the Payload Type:

· PT extension using the existing MAC header octet, implying the removal and replacement of the PR and RRBP fields in the RLC/MAC blocks used for SFACCH

· PT extension using an extended MAC header

While the first proposal would have negative impacts on downlink power control, it also prevents the use of the RRBP field and therefore of a reliable polling mechanism in SFACCH blocks (and further evolution of the protocol, in any mode of operation). Given this, we cannot agree with this proposal. Furthermore, it would require a considerable amount of work that clearly cannot fit within REL-5 timeframe.

The second proposal implies loosing one octet in all SFACCH blocks, but this has been the assumption with SFACCH when using PT="11".  However, this solution also implies loosing one octet in all further evolution of the RLC/MAC protocol, when the new PT values will be used. It also prevents using the last PT value "11" as these first 2 bits will be indicating the PT is extended to 4 bits. The feasibility of this proposal is however straightforward, and could easily be introduced in REL-5.

This present paper suggests another alternative to these two previous solutions be introduced, using the reserved (M)ore and (E)xtension bits combination, indicating a new extension octet. It prevents any change to downlink power control, the removal of RRBP, and using the last PT value "11". Further, this solution is targetted for Iu mode only
, as no problem has raised for A/Gb mode.

2. PROPOSAL

2.1 Working assumption

The current working assumption is that SFACCH be encoded using CS-1 coding scheme. This may be done regardless of the TBF mode (GPRS or EGPRS), as CS-1 shall be supported. SFACCH may only be used by SRBs, when no TBF(s) are currently established for these SRBs.

2.2 Proposal

2.2.1 (M)ore and (E)xtension bit combination

In order to avoid using the last PT value "11" it is proposed to add an optional indication that the RLC data belongs to a SFACCH block. SFACCH blocks would use like PDTCH blocks, the PT value "00" indicating RLC data block. As SFACCH is only meant at carrying RLC data blocks, the current definition of PT remains consistent. 

This indication may be done using the combination "00" of the (M)ore and (E)xtension bits in a new first extension octet that would also contain the SRBid of the SRB to which the RLC data block belongs.

In order to allow for introducing additional optional extension octets (containing Length Indicator and ME bits) after this new extension octet, a second (E)bit, Ebis, must be included in the first extension octet. The coding of the Ebis bit follows that of the E bit.

The proposed uplink and downlink block formats for SFACCH are presented in section 2.2.2.

2.2.2 SFACCH block formats

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT="00"
	RRBP
	S/P
	USF
	MAC header

	PR
	TFI
	FBI
	Octet 1

	BSN
	E="0"
	Octet 2

	SRBid
	spare
	Ebis
	M="0"
	E="0"
	Octet 3
(optional)

	Length Indicator
	M
	E
	Octet 4
(optional)

	:
	 : 
:  

	Length Indicator
	M
	E
	Octet M
(optional)

	
	
	
	
	
	
	
	
	Octet M(1

	RLC data
	 :

	
	
	
	
	
	
	
	
	Octet N

	
	spare
	
	
	spare
	
(if present)


Figure 1. Downlink SFACCH block

	Bit
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	7
	6
	5
	4
	3
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	PT="00"
	Countdown Value
	SI
	R
	MAC header

	spare

	TFI
	TI
	Octet 1

	BSN
	E="0"
	Octet 2

	SRBid
	spare
	Ebis
	M="0"
	E="0"
	Octet 3
(optional)

	Length Indicator
	M
	E
	Octet 4
(optional)

	:
	 :
:  
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	M
	E
	Octet M
(optional)

	
	
	
	
	
	
	
	
	Octet M(1
(optional)
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	 : 
:  

	
	
	
	
	
	
	
	
	Octet M(4
(optional)

	
	
	
	
	
	
	
	
	Octet M(5

	RLC data
	 : 

	
	
	
	
	
	
	
	
	Octet N

	
	spare
	
	
	spare
	
(if present)


Figure 2. Uplink SFACCH block

2.2.3 Pros and cons of the proposal

This proposal has the following advantages:

· Prevents the problems linked to the first solution

· No change to existing MAC header

· The spare bits in the new optional extension octet can be used in the future

· The combination ME="00" can be kept reserved (for future use) in A/Gb mode
· Consistent with current definition of PT: "00" indicates the RLC/MAC block contains an RLC data block 

This proposal has also the following drawbacks:

· Only GPRS CSs
 may be used with SFACCH. However, because the working assumption is to use CS-1 on SFACCH, this is not a significant drawback. Note also, that this does not prevent using SFACCH even if the TBF from which radio resources are stolen is running in EGPRS TBF mode.

· One octet is lost in all SFACCH blocks. However, this was the case also when using PT="11" as the SRBid needs to be included and the data byte-aligned. The working assumption to use SFACCH was done bearing this in mind.

3. Conclusion

This proposal enables running SFACCH while preventing the use of the last PT value "11" of RLC/MAC blocks. The extension mechanism can be introduced to Iu mode only, while the same principle can be reused if needed in A/Gb mode for any other purpose. A similar approach can be followed for EGPRS blocks, using the reserved values of the length indicator. 

Corresponding CRs to 44.[0/1]60 are available in [2], [3].
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ANNEX 1: Extension for EGPRS RLC/MAC blocks

As seen above, the proposed extension using the ME="00" combination is valid for GPRS RLC/MAC blocks only as EGPRS does not offer this (M)ore bit. Though for SFACCH the working assumption is to use CS-1, hence GPRS RLC/MAC blocks only, it is shown here that an extension could also be done for EGPRS blocks, following a very similar principle to M and E combinations: use one of the reserved Length Indicator values.

In EGPRS, LI values 75 to 126 are reserved for future use. Therefore, these (some of these) could be used as an extension.

	LI (Length Indicator) field
	

	0
	0000000
	In-use

	…
	…
	

	75
	1001011
	

	80 … 95
	101xxxx
	Possible extension. The first 3 bits "101" can be used to indicate the extension. The 4 following bits would contain the extension

	96 … 126
	11xxxxx
	Reserved for future use

	127
	1111111
	In-use


Table 1. Possible extension mechanism for EGPRS RLC/MAC blocks for 
data transfer






� The principles may of course be re-used in A/Gb mode if need be.


� PI (PFI indicator) is not used in Iu mode


� For information, it is shown in annex 1 how to provide a similar extension to EGPRS RLC/MAC blocks.
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