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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. 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.

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. The support for the RLC PDU segmentation in MAC-e and MAC-es protocols is FFS.
These two principles also mean that the MAC and RLC headers designed for the current operation of Layer 2 will have some overhead that could be optimised. For RLC, the concatenation function currently creates the need for the Length Indicator field which creates 7 or 15 bits overhead depending on PDU size. For PDU sizes greater than 126 octets the 15 bit is mandated and all PDUs use same LI length. A MAC-hs capable of segmentating/concatenating RLC PDUs would make the RLC LI information redundant. Therefore, the removal of RLC concatenation is considered. 
In addition, the usage of the C/T field in the MAC header is only strictly necessary for the mapping of a radio bearer to DCH. Although it is used for HS-DSCH, it was removed in Rel-6 for E-DCH. To avoid requiring that the MAC-hs segmentation supports segmentation (and congatenation in receiver) of octect aligned SDUs and non octect aligned SDUs depending on the configuration the removal of the C/T MAC-d header field is considered. The multiplexing of multiple logical channels into one MAC-hs PDU and multiple PDUs of different sizes from the same logical channel would be identified on the MAC-hs header.
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.
9.x UL Enhancements

9.x.1 Enhancement for RoT control for VoIP

The Rel-6 E-DCH that offers RRC based control of non-scheduled traffic by the RRC based HARQ process reservation mechanism. However, the signalling overhead and latency of the RRC signalling method is not suitable for RoT control. Fast HARQ processes activation and deactivation is available for scheduled traffic, but the L1 signalling overhead and delay associated with the scheduling request and scheduling grant procedure is also inefficient for VoIP services.

There are two options for enhancement of non-scheduled operation with improved control of transmission time instants:

-
Tight control of transmission time instants with  enhanced L1 signalling
-
Loose control of transmission time instants with a UE rule based approach

Both options may utilize enhanced RRC signalling for setup and reconfiguration.

Potential improvements of RoT control will be studied taking the application of Continuous Packet Connectivity (CPC) solutions as a baseline. The working of both options shown above with the Continuous Packet Connectivity schemes is FFS.
