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1 Introduction

This document discusses issues with respect to RLC segmentation for CS voice over HSPA. [1] presented a proposal supporting RLC segmentation for CS voice over HSPA. We support this proposal.
2 RLC SDU Segmentation
In the RAN2 61 bis meeting, [1] proposed the following: “Segmentation is allowed and there is no Tx power based codec rate adaptation for CS voice over HSPA.”
Contribution [2] in RAN2 61 bis studied the effect of reducing TBS size on the link budget. We are copying in Table 1 part of a table from this contribution. The table shows that MAPL for TBS size of 120 gains around 1dB in link budget over a TBS size of 307. Note that this analysis compared the TBS sizes at the same voice packet error rate. Meaning that, if a voice packet is split into N segments due to smaller TBS, then its target residual BLER is 1%/N.
Table 1: MAPL for Cell-edge Users

	Index
	TBS
	Number of

Segments
	Target Number of

Transmissions
	T/P (dB)
	MAPL (dB)
	Min MAPL (dB)

	Combination 1
	120
	3
	4
	4.0824
	139.23
	139.23

	
	88
	1
	4
	2.9226
	141.38
	

	Combination 4
	90
	4
	4
	4.0824
	139.70
	139.70

	
	88
	1
	4
	2.9226
	141.38
	

	Combination 7
	77
	5
	3
	5.1055
	135.99
	135.99

	
	88
	1
	4
	2.9226
	141.38
	

	VOIP
	307
	1
	4
	8.0738
	138.46
	138.46

	
	120
	1
	4
	5.1055
	140.74
	


A potential impact of RLC segmentation that was discussed in [1] was the uplink de-jitter buffer, i.e., how does the uplink de-jitter buffer keep track of the lost packets? Even if the number of RLC PDUs per voice frame is changing, we believe that the uplink de-jitter buffer operation is still possible. 
Note that the function of a de-jitter buffer is to buffer packets to remove erasures. An adaptive de-jitter buffer can only adapt its buffer length to packets that arrive late. It is pointless to adapt the de-jitter buffer depth to packets that were dropped over the air, since even larger de-jitter buffer depth will not help with these packets. Thus, the information that the de-jitter buffer really needs for adaptation is the packets that arrived after their timeline of sending over the IuCS. This information is available, regardless of the number of packets lost over the air or the kind of RLC segmentation.
3 Proposal

Based on the arguments in Section 2, our proposal is to support RLC segmentation for MAC-e/es (i.e., Rel 7) uplink.
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