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1 Introduction

In RAN2#56bis the configuration of the new L2 protocol formats were left open. The open issues include

1. Way to indicate the used protocol format (e.g. by in-band version flag)

2. Should the support of the new L2 protocols be coupled to UE capabilities, or made mandatory.

3. Whether the procols can be configured per Radio Bearer

4. Whether RLC UM can be mapped to the new MAC-hs format

In this contribution we analyze these open issues from performance and complexity point of view.
2 Indication of used protocol format
The network will need to inform the UE about the used MAC-hs and RLC formats either by including an in-band indication of the used protocol format (e.g. a version flag), or the used protocol format could to be signalled to the UE by RRC signalling. 
If the in-band indication is used, it will be necessary for the UE to support simultaneously both formats. Only after decoding the header partly, it will be possible to know the exact format of the header. However, if the header format is semi-statically configured with RRC, the header format is always known before reception of the actual PDU. This may lead to more efficient parsing of the incoming PDUs and in general simpler protocol implementation in the receiver. Thus from complexity point of view it seems preferable to indicate the used protocol format with RRC signalling.
The in-band indication for MAC-hs can be achieved by using the version flag. By reading the first bit of the received MAC-hs PDU, it would be possible to detect the used format. However, for RLC, there is no version flag avaible, and thus straightforward detection of the used protocol format does not seem possible, and it will be necessary to use other means to indicate the used protocol format (e.g. couple the used RLC protocol format to the used MAC-hs format). For this reason it also seems slightly preferable to indicate the used protocol format with RRC signalling, though in practice there may not be a strong reason to not couple the RLC and MAC-hs protocol formats.
However, if the protocol format is configured with RRC, it will not be possible to either 

1. dynamically change the used protocol formats or 

2. to have different protocol formats for different radio bearers mapped to HS-DSCH. 

The possibility of having different protocol formats for different radio bearers mapped to HS-DSCH might allow better optimization of the L2 protocol overhead for different services. However, it is expected that the differences in the header overhead between the old and new protocol formats is not significant (e.g. for the header format proposed in ‎[2], the difference to Rel-6 format would be just 3 bits), and that this overhead is at least partly compensated by the reduced padding of the new RLC format. Thus there does not seem to be a strong reason to use different protocol formats for different bearers. Similarly the possibility to dynamically select the used protocol format might allow dynamic optimization of the L2 overhead. This possibility seems even less useful than the possibility to support different protocol formats for different bearers. 
In any case it should be expected that for bearers not mapped to HS-DSCH, the Rel-6 RLC and MAC protocols will be used. 
It should also be noted that the consequence of having a single MAC-hs format for all radio bearers requires supporting Rel-6 RLC UM over enhanced Rel-7 MAC-hs format. However, as the RLC UM PDUs are already “flexible” in Rel-6, this should only improve the RLM UM performance.

In summary, configuring the used L2 protocol format with RRC signalling allows a simpler protocol implementation in the receiver at the cost of limiting the flexibility. In our opinion the gains obtained by improved flexibility do not warrant the more complex implementation.
Proposal 1: It is proposed that the used L2 protocol format is configured with RRC signalling. 
3 Support of new protocol format
The support for the new L2 protocol formats can either be made mandatory for all Rel-7 UEs supporting HS-DSCH or could be coupled to specific UE classes or capabilities. If the support is coupled to specific UE classes or capabilities, it seems natural to assume that the new L2 protocols needs to be supported when

· UE supports Enhanced CELL_FACH, as it has been agreed that the same L2 architecture is supported for the Enhanced CELL_FACH and Improved L2 support for high data rates.

· UE supports 64QAM in the downlink, as new L2 protocols are needed to achieve the peak data rates provided by 64QAM

· UE supports MIMO in the downlink, as new L2 protocols are needed to achieve the peak data rates provided by MIMO

We analyze the different alternatives for RRC_IDLE to CELL_DCH and URA/CELL_PCH to CELL_ DCH transitions. The same analysis applies also to transitions to the Enhanced CELL_FACH, with small differences, as described in Appendix A.
For RRC_IDLE to CELL_DCH transition, having mandatory support for enhanced L2 protocols for HS-DSCH capable Rel-7 UEs (or having an explicit L2 protocol support indication in the RRC connection request) allows the network to select the preferred L2 protocol format already after receiving the RL Setup Response, as shown in Figure 1. The main difference between making the support of enhanced L2 protocols mandatory or coupling it to the specific UE class or capability is the handling of the RRC Connection Request. The network can inform the UE of the used L2 format already in the RRC Connection Setup message, and the same format can be used for SRBs and all data transmission on HS-DSCH. 

If the support is based on the UE capabilities, the network will have to issue an reconfiguration message after receiving the UE capabilities in the RRC Connection Setup Complete. Before the reconfiguration the SRNC will need to query the Node B capabilities. During this time the UE will have to receive possible signalling on the HD-DSCH using Rel-6 MAC-hs and RLC formats, and will have to later switch between different formats. The switch between formats will need to be synchronized, and may lead to an interruption in the data delivery. Thus from RRC_IDLE to CELL_DCH transition point of view, it would be preferable to have the support for enhanced L2 protocol formats mandatory for all Rel-7 UEs supporting HS-DSCH.
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Figure 1: Transition from RRC_IDLE to CELL_DCH. 
The transition from URA/CELL_PCH to CELL_DCH is shown in Figure 2. For this transition there does not seem to be a difference between making the support for enhanced L2 protocols mandatory or coupling it to the UE capabilities.
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Figure 2: Transition from CELL/URA_PCH to CELL_DCH.
The main benefit of coupling the support for enhanced L2 protocols to the UE capability is to make it possible to develop UEs that only support the old L2 protocol format. However, as the enhanced L2 protocols improve performance (e.g. due to reduced RLC padding) for all UEs, provide better support for RRC_IDLE to CELL_DCH transition and reduce number of options the network needs keep track of , it seems beneficial to mandate the support for enhanced L2 protocols for all Rel-7 UEs supporting HS-DSCH.
Proposal 2: It is proposed that the support for enhanced L2 protocols is mandatory for all Rel-7 UEs supporting HS-DSCH.
4 Conclusion
As discussed in Section 2, configuring the used L2 protocol format with RRC signalling allows a simpler protocol implementation in the receiver at the cost of limiting the flexibility. In our opinion the gains obtained by improved flexibility do not warrant the more complex implementation.

Proposal 1: It is proposed that the used L2 protocol format is configured with RRC signalling.
As discussed in Section 3, the enhanced L2 protocol support is needed for most of the Rel-7 enhancements. Furthermore, as the enhanced L2 protocols improve performance (e.g. due to reduced RLC padding) for all Rel-7 UEs using HS-DSCH, it seems beneficial to mandate the support for enhanced L2 protocols for all Rel-7 UEs supporting HS-DSCH.

Proposal 2: It is proposed that the support for enhanced L2 protocols is mandatory for all Rel-7 UEs supporting HS-DSCH.
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6 Appendix A: Enhanced CELL_FACH
As certain parameters of Enhanced CELL_FACH operation (e.g. HS-SCCH codes) need to be broadcasted, and as a cell supporting Enhanced CELL_FACH will need to support also enhanced L2 protocols, it seems beneficial to either mandate the support of Enhanced CELL_FACH or indicate the support for Enhanced CELL_FACH in the RRC Connection Setup message
, as shown in the Figure 3. In this case, the network can also detect the UEs support for enhanced L2 protocols from the RRC connection request. At this point both the network and the UE know that the enhanced L2 protocol format is used, and the network can use the enhanced format immediately for the RRC Connection Setup message transmitted over Enhanced CELL_FACH. 
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Figure 3: Transition from RRC_IDLE to Enhanced CELL_FACH. 

Optional: Detect UE support for Enhanced L2 protocols





Detect Node B support for Enhanced L2 protocols





BCH: Cell supports Enhanced CELL_FACH





Detect UE support for Enhanced L2 protocols





RNSAP RL Setup Response





NBAP RL Setup Response





NBAP RL Setup Request





RNSAP RL Setup Request





Mandatory: Detect Node B support for Enhanced L2 protocols





SRNC





CRNC





E-DCH: RRC Physical Channel Reconfiguration Complete





Node B





Mandatory: Detect UE support for Enhanced L2 protocols





RNSAP RL Setup Response





NBAP RL Setup Response





E-DCH: RRC Connection Setup Complete�UE capabilities





NBAP RL Setup Request





UE





RNSAP RL Setup Request





SRNC





Node B





UE





FACH: RRC Connection Setup�Mandatory: Select L2 format





RACH: RRC Connection Request�UE capability = HS-DSCH + Rel-7





CRNC





Detect Node B support for Enhanced L2 protocols





Detect UE support for Enhanced L2 protocols





RNSAP RL Setup Response





NBAP RL Setup Response





NBAP RL Setup Request





FACH: RRC Cell Update Confirm�Select L2 format





RACH: RRC Cell Update





RNSAP RL Setup Request





SRNC





CRNC





RACH: RRC Connection Setup Complete�UE capabilities





Node B





UE








FACH: RRC Connection Setup�Select L2 format�New MAC-hs format





RACH: RRC Connection Request�UE capability = HS-DSCH + Rel-7 or�UE capability = Enhanced CELL_FACH








� Otherwise the network will need to send the RRC Connection Setup message on FACH mapped to S-CCPCH, which somewhat defeats the purpose of the Enhanced CELL_FACH.
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