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1. Introduction
During RAN2#47, CR’s related to an RLC LI optimisation were agreed (see [1],[2],[3]). These CR’s mainly introduced 2 aspects:
1) A new interpretation for the E extension bit for both UL and DL;

2) A UE capability indicating whether the UE supports “SDU-alignment”;
In the DL, a smart UTRAN can make an optimal usage of the new E-bit interpretation without any UE capability support. However in the UL, in order to make an optimal usage of the new E-bit interpretation, it was felt necessary that the UE implements some “smartness” to achieve a frequent alignment of RLC-SDU’s and RLC-PDU’s. 

As agreed during RAN2#47, whether to have this UE capability and what it exactly means was still indicated as FFS, and would be discussed in future RAN2 meetings. With this document we would like to address this issue. 
In section 2 we will investigate what RLC related functionality a UE would have to support before being allowed to indicate it supports an “SDU-alignment capability”. 

In section 3, we do the same for MAC.

2. Potential RLC impact
First approach
When discussing new RLC related functionality w.r.t. an “SDU-alignment capability”, the main area to address seems to be SDU-concatenation: rather than always concatenating a second SDU into a PDU planned to be transmitted, in some cases it might be considered better that the UE would not concatenate a second SDU, but instead pad the existing PDU and use a new PDU for the second SDU. This way the second PDU would possibly have a PDU of its own, resulting in less RLC overhead and a reduced PER.
We investigated such RLC functionality in more detail, and e.g. considered introducing the following rule:

RLC shall concatenate any additional available SDU unless:


1) There is only 1 SDU in the transmit buffer;


2) This SDU does not fit completely in the current PDU;


3) The SDU would fit completely in the next PDU;
Exception condition 1) was considered necessary to ensure that when in general there are many SDU’s still in the transmit buffer, the UE forgets about the SDU-alignment and just tries to deliver all SDU’s asap.
Exception condition 2) was considered necessary because if the PDU fits exactly in the current PDU, this will save transmission delay (potentially 1 TTI).

Exception condition 3) could be considered, because if the SDU is anyway going to be segmented, we might as well start to sent it immediatly.
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Althought this exception formulation is already not that simple, still it does not solve all cases e.g. see figure 1:



Figure 1: SDU alignment example
At T1, based on the above rules the UE decides not to include a first segment of SDU2 in PDU1, but to delay the transmission of SDU2 to the next PDU. However at T2, in the mean-time an additional SDU3 has arrived. In this case based on the above rules SDU2 would be included in the PDU2, and SDU3 would be delayed untill T3. So the above rules just results in an additional transport delay.

Second approach
Rather than trying to specify the detailed conditions under which a UE shall not apply concatenation, we could alternatively look in detail at where things go wrong with the currently specified UE (RLC) behaviour. Assume:
1) A VOIP RAB will typically have a TFS with several TF’s for efficiently supporting different codec modes and ROHC compressions ratios. This will range from the smallest SDU size to a PDU size including a larger (but still relatively frequently used) compressed header. 

2) Each of the TF’s of the TFS will consist of 1 RLC-PDU (TB) per TTI.

3) A UE shall always try to transmit as much as possible high priority data (MAC).
With the behaviour specified today, a UE should attempt to get rid of any available SDU’s as soon as possible. This means that already today, the UE behaviour is the optimal behaviour in order to try to guarantee that only 1 SDU is available for transmission at the earliest occasion. How quickly this will happen will depend on the amount of buffered data, and the difference in size between the SDU’s we want to sent and the largest RLC PDU size.
Proposal
W.r.t. SDU concatenation, it is proposed to rely on the RLC/MAC behaviour already specified today for achieving SDU-alignment.
3. Potential MAC impact
W.r.t. the choice of RLC_PDU sizes, in the current model this is handled by the MAC layer: (see section 11.2.2.2 in 25.322):
11.2.2.2
Submission of UMD PDUs to the lower layer

If one or more SDUs have been scheduled for transmission according to subclause 11.2.2, the Sender shall:

· inform the lower layer of the number and size of SDUs scheduled for transmission;

· segment, and if possible concatenate the SDUs according to the PDU sizes indicated by the lower layer (see subclause 9.2.2.9)
This potentially poses some additional problems for SDU-alignment: e.g. assume we have several RLC-UM PDU sizes, how does MAC decide on the most suitable size ?
The PDU sizes as returned by the MAC are the result of the TFC selection, described in section 11.4 in 25.321.  The TFC selection describes 3 selection priority criteria:



--------------------

1.
No other TFC shall allow the transmission of more highest priority data than the chosen TFC.

2.
No other TFC shall allow the transmission of more data from the next lower priority logical channels. Apply this criterion recursively for the remaining priority levels.

3.
No other TFC shall have a lower bit rate than the chosen TFC.



--------------------
The third bullet already indicates that MAC should select the TFC with the lowest resulting bit rate for the same “SDU contents” e.g. if TFC4(TF3,x,x) can transport SDU1 for TrCH1, but also TFC3(TF2,x,x) can transport the same SDU information and TFC3 < TFC4, the MAC shall select TFC3. 
Thus again we can conclude that if there is only 1 SDU waiting for transmission and multiple PDU sizes are available for transporting the complete SDU, the MAC behaviour as specified today will result in selecting the most appropriate TB size.
Proposal
W.r.t. RLC_PDU size selection, it is proposed to rely on the MAC behaviour already specified today for an optimal RLC-PDU size selection.

4. Conclusion

Given the above reasoning we propose to:
· not specify any new functionality at RLC and MAC level w.r.t. SDU alignment;

· remove the changes to 11.2.2.2.
in [2] which indicated that the UE should not perform concatenation in some cases;

· since no new UE behaviour is required, remove the UE capability as introduced by [1] and [3];

If this proposal is accepted, Samsung will be happy to provide the concerning CR’s in this meeting.
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