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1 Introduction

This document discusses certain issues related to mobility between Node Bs that support R7 features and legacy Node Bs.
2 Reconfiguration of L2 Protocols upon R6/R7 Handover
As the UE moves between cells that support Layer 2 enhancements and cells that do not support Layer 2 enhancements, the configuration of the MAC-ehs/hs and possibly the RLC instances might need to be reconfigured.  
2.1 RLC Configuration per Radio Bearer

We believe that the configuration of AM RLC for operation with flexible or fixed PDU size should be performed per radio bearer rather than per UE.  This would allow for certain radio bearers, e.g. signaling radio bearers that do not necessarily benefit from enhanced RLC operation, to be configured with fixed PDU size and operate with both R7 and legacy R6 node Bs without having to be interrupted by a reconfiguration procedure.  Signaling radio bearers, for example, would benefit more from fast transitions to/from R6 cells than from the RLC enhancements that will be introduced within R7.
Proposal 1: Fixed/flexible RLC configuration is performed on a per radio bearer basis.

2.2 RLC Instance Reconfiguration and/or Re-Establishment

Upon handover from a legacy Node B to a Node B supporting the enhanced MAC-hs, the network may maintain the fixed RLC PDU instance of the UE or alternatively reconfigure the RLC instance to support flexible RLC PDU size.  

On the other hand, when the UE moves from a Node B supporting enhanced MAC-hs to a legacy Node B, the flexible RLC PDU size instance is no longer supported.  The legacy MAC-hs is unable to support reception of flexible RLC PDUs; the RLC instance must be reconfigured from flexible RLC PDU size to fixed RLC PDU size. The change of RLC configuration from flexible to fixed RLC PDU size requires that a RLC re-establishment be performed.

Proposal 2: UE behaviour upon change of RLC configuration is clarified in RRC handover procedure.

2.3 MAC-hs Reconfiguration
A UE may travel between a Node B that supports normal MAC-hs to a Node B that supports enhanced MAC-hs.  This requires the UE to change its MAC-hs configuration from normal to enhanced or vice versa.    In such scenarios, the UE must ensure that a MAC-hs/MAC-ehs reset is performed prior to configuring the MAC-hs according to the information element “DL MAC-hs configuration”, specified in the “RB mapping info” in [1].  
Proposal 3: UE behaviour upon change of MAC-hs/MAC-ehs configuration is clarified in RRC handover procedure.

3 MAC-ehs Overhead with Fixed RLC PDU Sizes
A UE initially served by a legacy Node B has to utilize the legacy MAC-hs which can only support logical channels configured with fixed RLC PDU size. Upon handover to a Node B supporting the enhanced MAC-hs, the network may desire to maintain the fixed RLC PDU instance of the UE to minimize loss of data.

In this case the overhead of the MAC-ehs PDU header can be quite significant due to the small size of the MAC-ehs SDU. For instance, if the fixed RLC PDU size is 336 bits, the overhead of the MAC-ehs is 4.8% or 7.1% (depending on whether the TSN/SI optimization is applied or not).

Such overhead could be considerably reduced if the portion of the MAC-ehs header describing SDUs from these logical channels were allowed to have a format similar to the legacy MAC-hs header where the number of SDUs of a given size is indicated (Figure 1). This would not require the presence of any additional flag as the UE could determine the format based on the identity of the logical channel. 
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Figure 1. Possible header format for fixed RLC PDU size instance mapped to MAC-ehs

It should be noted that the SID and F fields may not be necessary in the case of a fixed AM RLC PDU instance since a single PDU size is defined. A possible format for this case is illustrated on Figure 2 below.
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Figure 2. Possible header optimization for fixed AM RLC PDU size instance mapped to MAC-ehs
Assuming the following sizes for each field:
· LCH-ID: 4 bits

· TSN: 6 bits

· N: 7 bits

The portion of the header for the concerned logical channel would be limited to 3 bytes maximum (including padding for byte-alignment) and would address the whole set of fixed size SDUs. This results in substantial overhead reduction for medium-to-large MAC_ehs PDU size. For instance, with a MAC-ehs PDU size of 7168 bits the overhead goes from 4.8% to 0.3%.
The same concept could also be applied to UM RLC instance mapped onto MAC-ehs. In this case the SID and F fields would be mandatory. However, the overhead reduction would still be substantial.
Proposal 4: MAC-ehs header format for logical channels configured with fixed RLC PDU size(s) includes N as well as possibly SID and F fields as in legacy MAC-hs header format.

4 Mobility between R6 and R7 Cells with UL HOM

With the introduction of HOM in the UL, 2 new E-TFCI tables were introduced in [2] in order to signal the wider range of transport block sizes using the same number of bits.  The UE and Node Bs are configured to operate using the same E-TFCI table through RRC and NBAP signaling.  One of these 2 tables must be used in order to take advantage of the higher UL data rates in Release 7 cells.

However, Node Bs that do not support HOM in the UL (e.g. legacy Release 6) are unable to receive data using these new E-TFCI tables.  When adding such a Node B to the active set of a UE that is operating with HOM in the UL, the radio link must be reconfigured to operate with one of the previously defined E-TFCI tables (see [3]).  

Using existing L3 signaling to reconfigure the E-TFCI table, MAC-e/es reset would also have to be performed at the time of reconfiguration in order to ensure that all transmissions use the new E-TFCI table.  This would result in the loss of all E-DCH transport blocks contained in the HARQ buffers at the UE (i.e. HARQ processes for which retransmissions are scheduled).  A similar situation takes place when legacy Node Bs are dropped from the active set and the RNC configures the UE to operate with HOM in the UL.  

Accordingly, we propose that RAN2 considers the introduction of a procedure that would allow the reconfiguration of MAC-e/es parameters (e.g. E-TFCI table index) that would minimize the loss of data.
Proposal 5: A procedure allowing reconfiguration of MAC-e/es parameters (E-TFCI table) without MAC-e/es reset is introduced.
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