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1 Introduction

This document introduces a L2 description for the HSPA Evolution TR as discussed during the RAN2 meeting #55 in Seoul.
2 Proposal

As discussed in documents R2-062760, R2-062771, R2-062847, R2-062955 and R2-062946, the L2 would benefit from substancial redesign in the context of HSPA evolution.
RAN2 felt the benefits were more applicable for the DL, due to the sub-optimal link adaptation and cell coverage for rates higher that 14Mbps. Some benefits were identified also for the UL mainly in terms of padding reduction. However, no specific schemes for the segmentation were discussed and/or proposed.
As agreed during the RAN2 meeting, this discussion and a brief overview of the proposals should be reflected in the HSPA Evolution TR. We propose to add the text below to the TR:

6.2.2
Requirements for the UTRA

a)
Changes that deliver higher spectrum efficiency should be considered, within the constraints specified in the section 8.

b)
Should reduce user plane latency to legacy (R5,6 & 7) & beyond R7 terminals. 

c)
Should reduce control plane latency to beyond R7 terminals and, if low complexity cost effective means can be found, also to legacy terminals.

d)
Should consider how to provide efficient QoS support for all traffic classes preferably in a manner that is backwards compatible with legacy terminals.

e)
Should consider changes that, where it makes sense, deliver benefits to legacy terminals as well as beyond R7 terminals.

f)
Any changes to the terminal should maximally build on the extensive developments and testing efforts of R5, 6 & 7 
9.2 Layer 2 Enhancements

9.2.1 Flexible RLC PDU sizes and MAC-hs segmentation  
9.2.1.1 General description
HSPA Evolution is targeting both higher bit rates and spectrum efficiency. However, the current UTRA Layer 2 architecture is not optimised for bit rates higher than 14Mbps (MIMO and potential other technologies like 64QAM provides data rates beyond 14Mbps).   
The problem stems from that AM RLC uses a fixed RLC PDU size. In order to avoid RLC window stalling the RLC PDU size needs to be increased which leads to excessive padding and coverage issues. This rigidity in the Layer 2 protocol means that both link adaptation and cell coverage will be sub-optimal when higher bit rate schemes are being considered. 
The current Layer 2 overhead of fixed RLC SDU segmentation and MAC-hs layer padding also poses a problem for the HSPA Evolved system efficiency.
A solution to reach high data rates and reduce protocol overhead and padding is to apply flexible RLC PDU sizes in downlink. The support of flexible RLC sizes could also be made available for the UL. However, the gains in UL are solely obtained for padding reduction.
Enhancement of the Layer 2 protocol in the context of HSPA evolution will consider the following points:
 - RLC: The RLC AM protocol is evolved into supporting flexible PDU sizes
- MAC: The MAC-hs protocol is evolved into supporting RLC PDU segmentation.      
Beyond these basic principles, there are some possibilities of how the Layer 2 could work, and these can be divided into two groups as described in the sub-clauses below.
9.2.1.2
Layer 2 without ARQ sub-layer
The MAC-hs segmentation provides enough granularity for the link adaptation and cell coverage. Residual errors of HARQ protocol are recovered at the RLC level as today.
The RLC AM relies on having a maximum size configured and operates with variable octet aligned sizes (i.e. all payload sizes between one octet and the configured maximum are possible). The maximum size is configured as a tradeoff between overhead of potential RLC PDU retransmissions and RLC PDU headers per RLC SDU.
Optionally, a reporting from the Node B to the RNC would allow some adaptability of the maximum configured size.
9.2.1.3
Layer 2 with new ARQ sub-layer
The MAC-hs segmentation provides enough granularity for the link adaptation and cell coverage. However, in this option the HARQ failures are recovered by a ARQ sub-layer located in Node B.
The RLC AM relies on having a maximum size configured and operates with variable octet aligned sizes (i.e. all payload sizes between one octet and the configured maximum are possible). The maximum size is aligned to the RLC SDU size. The RLC RTT can be increased.
There are two options for the ARQ sub-layer:

· The MAC-hs in the UE upon detecting a HARQ failure can request the retransmission of a MAC-hs PDU of a specific TSN. The Node B stores transmitted MAC-hs PDUs for a given time, until the UE no longer requests that TSN.
· The RLC is split between the Node B and RNC such that the lower RLC can provide faster retransmissions of missed RLC PDUs, and the upper RLC will avoid data loss during mobility. Some synchronization of these two RLC entities would be required and the interpretation of the RLC Status PDUs sent by the receiver is FFS.
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