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1 Introduction

This document discussed some issues regarding RLC SDU Segmentation/Concatenation and proposes a way forward. 
2 RLC SDU Segmentation
As discussed in [1], it may be useful in some cases to give a non-scheduled grant to the UE that is smaller than the actual payload. This would be beneficial for extending coverage (e.g. 2ms E-DCH tti), but segmenting the voice payload into several TTIs.
RLC SDU segmentation was initially discarded to ensure that the RNC jitter-buffer prediction of the number of lost voice frames. However, as shown in [1], it is possible by means of a correct non-scheduled grant setting to always ensure that the E-TFC always includes the same payload amount in every TTI where transmission is possible.

For example, if the non-scheduled grant is such that each voice frame is segmented into 2 TTIs, then every voice frame will be segmented in 2 TTIs only – no further segmentation occurs.

However, the above always requires that the minimum E-TFCI must always be equal to the non-scheduled grant. If the minimum E-TFCI is different from the non-scheduled grant, then some form of RLC SDU segmentation will occur – even if the non-scheduled grant is sufficient to hold a complete voice frame – thus ensuing in an unpredictable number of RLC PDUs per voice frame. 
3 UE Tx Power Limitation

For the CS voice operation over DCH in R99, it was defined that if the UE determined it was not able to transmit a certain voice rate reliably (TFC elimination) it would reconfigure its codec, as per the requirements specified in [2], to a voice rate that was able to be transmitted more reliably over the air. It’s worth noting that the UE always chooses a rate based on the configured TFCS.
It should also be noted that in our experience, the vast majority of deployments always configure a single AMR rate for voice calls over DCH. In the cases where multiple rates are configured, it is extremely rare to see TFC elimination causing a codec rate reconfiguration.

If a similar behaviour is replicated for CS voice over HSPA, the UE needs to know the list of possible voice codec rates (not only a maximum), as discussed during RAN2 Meeting #60bis. Furthermore, this codec reconfiguration would need to be based on E-TFC elimination as that is the most adequate procedure for this purpose.

However, during the codec reconfiguration (<60ms, as specified in [2]) in the UE will still transmit with the old codec rate. If the minimum E-TFCI differs from the non-scheduled grant, the UE would perform RLC SDU segmentation and create problems for the estimation of lost packets in the RNC jitter-buffer, as already discussed in the previous section.

Therefore, the options of RLC SDU segmentation and Tx power based codec rate adaptation are mutually exclusive.
Given that the UE accuracy for the E-TFC elimination is ±2dB and the power control variations can anyway vary up to 6dB, the UE could find itself either constantly reconfiguring the codec or block all E-TFCs. Hence, in our opinion, it would be more useful to have a predictable system with some relative freedom for UTRAN configuration, also allowing for some coverage extension. Therefore, we propose that RLC SDU Segmentation is allowed and there is no Tx power based codec rate adaptation for CS voice over HSPA.

4 Proposal

Agree that RLC SDU segmentation is preferable to Tx power based codec rate adaptation and allow RLC SDU Segmentation for CS voice over HSPA.
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