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1 Introduction

Based on the discussion and decision in RAN#36 ‎[2], RAN2 was asked to 

1.
Review which of the capabilities should be signaled in RRC Connection Request.

2.
Review the grouping regarding in particular the  L2 enhancements only being required to be supported by UEs supporting Enhanced CELL_FACH and MIMO/64QAM (i.e. HSDPA categories 13, 14, 15 and 16)
In this contribution we study the need to indicate Improved L2 support.
2 Need to indicate Improved L2 support
The support for Improved L2 could be indicated in 
· the RRC Connection Request 
· in the RRC Connection Setup complete message. 
· implicitly by indicating support for Enhanced CELL_FACH and/or MIMO/64QAM. 

First we note that the Improved L2 can reduce L2 overhead (mostly due to reduced padding) for all UEs supporting HS-DSCH. Furthermore, the segmentation possibility in the MAC-ehs can be used to efficiently support real time services, especially VoIP, at the cell border. Using MAC-hs would require several HARQ retransmissions, which would lead to increased delay and increased probability for HARQ NACK->ACK feedback errors (and thus increase the SDU loss probability). 
For example, consider a situation in which the Node B requires three transmissions to send a VoIP frame to a UE. Without MAC segmentation, the transmission will require 3 HARQ RTTs, and the UE will transmit 2 NACKs and one ACK. With MAC segmentation all three frames can be send successfully with one transmission, the transmission can be finished in 1 HARQ RTT + 2 TTIs and the UE will send 3 ACKs. Thus both the delay and the probability that there will be at least one NACK->ACK error is higher without MAC segmentation.


[image: image1]
Figure 1: Example of the reduced delay and reduced NACK->ACK error probability for VoIP services.
Based on this we see no need to restrict (“group”) the use of the Improved L2 to only UEs supporting Enhanced CELL_FACH and/or MIMO/64QAM.

Proposal 1: It is proposed to include stand-alone signaling to indicate support for Improved L2.

During RAN2#58, the need to indicate various Release 7 features in RRC Connection Request was briefly discussed based on ‎[1]. During the discussion, it was concluded that Improved L2 support would need to be indicated in the RRC Connection Request. The benefit of indicating Improved L2 support in the RRC Connection Request is that the network knows already when sending the RRC Connection Setup message whether the UE supports Improved L2 or not. 

The knowledge on the Improved L2 support can be used to determine if flexible RLC PDU size and MAC-ehs should be used for the SRBs. For SRBs there does not seem to be a major reason to use flexible RLC PDU size. The fixed PDU size for SRBs is reasonably small, and there does not seem to be major capacity gain to be obtained by eliminating padding. 

The similarly to the VoIP case, the segmentation in MAC-ehs could be to reduce the delay and the residual HARQ error rate for SRBs. This would be beneficial especially for messages transmitted with RLC UM, and it seems that there is some support for using Improved L2 for SRBs.

If the Improved L2 support is not indicated in the RRC Connection Request

1. it would be necessary to use MAC-hs (without segmentation) for RRC Connection Setup message

2. if the network would prefer to use MAC-ehs for subsequent messages, it needs to reconfigure the SRBs from fixed RLC PDU size to flexible RLC PDU size.
For the first bullet, the RRC Connection Setup message can only be transmitted over the HS-DSCH when the UE supports Enhanced CELL_FACH state. As long as the support for the Enhanced CELL_FACH state is indicated in the RRC Connection Request, there does not seem to be a reason to support separate indication of the Improved L2 for this purpose.

For the second bullet, it seems that it should be possible to define a lossless reconfiguration for RLC when going from fixed to flexible RLC PDU size (see ‎[3] for more details). If such a mechanism is standardized, it seems that the Improved L2 support indicator would not be needed in the RRC Connection Request message.
Proposal 2: If lossless rereconfiguration is supported when going from fixed to flexible RLC PDU size, it is proposed that Improved L2 support is not indicated in RRC Connection Request.

3 Conclusion
In this contribution we have studied the different alternatives to indicate the support of Improved L2. It is concluded that there are benefits to support Improved L2 irrespective of other Release 7 features, and thus it is proposed that 
Proposal 1: It is proposed to include stand-alone signaling to indicate support for Improved L2.
Furthermore, the need to indicate the Improved L2 support in the RRC Connection request was studied, and it was concluded that 
Proposal 2: If lossless rereconfiguration is supported when going from fixed to flexible RLC PDU size, it is proposed that Improved L2 support is not indicated in RRC Connection Request.
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