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1. Introduction

At RAN#37, "Scope of future HSPA Evolution for 1.28Mcps TDD" was approved as a new study item (SI) in RP-070748[1] and the aim of the SI is to achieve reduced latency, higher user data rates, improved system capacity and coverage and reduced cost for the operator while maintaining the highest possible level of backward compatibility in HSPA based network.
At RAN1#50bis, A Draft TR for 1.28Mcps TDD HSPA evolution in R1-074457[2] was approved to be the skeleton TR and a TR Number 25.824 was allocated later. In this contribution we would like to analyze the scope of Layer 2 Enhancement of 1.28Mcps TDD and input draft TP for the Layer 2 Enhancement section of TR 25.824.
2. Scope of Layer 2 Enhancement
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 2.8Mbps (MIMO and potential other technologies like 64QAM provides data rates beyond 2.8Mbps).
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. 

LCR TDD Enhancement of the Layer 2 protocol in the context of HSPA evolution will consider the following points which have been discussed in FDD:

- RLC: The RLC AM protocol is evolved into supporting flexible PDU sizes

- MAC: The MAC-hs protocol is evolved into supporting RLC PDU segmentation.
The applicability of FDD Layer 2 enhancements shall be evaluated and the aspects applicable to LCR TDD shall be inherited and further LCR TDD specific enhancements shall also be considered to facilitate HSPA Evolution.
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9.4
Layer 2 Enhancements
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 2.8Mbps (MIMO and potential other technologies like 64QAM provides data rates beyond 2.8Mbps).
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.

FDD 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. Similarly to the downlink, this will lead to performance improvement in the support for higher data rates, reduced protocol overhead and padding in the uplink.

LCR TDD Enhancement of the Layer 2 protocol in the context of HSPA evolution will consider the following points which has been discussed in FDD:

- RLC: The RLC AM protocol is evolved into supporting flexible PDU sizes

- MAC: The MAC-hs protocol is evolved into supporting RLC PDU segmentation.
The applicability of these points shall be evaluated and the aspects applicable to LCR TDD shall be inherited and further LCR TDD specific enhancements shall also be considered to facilitate HSPA Evolution.

