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1 Introduction
Closed-loop transmit diversity has been approved as a work item at the RAN#50 plenary [1].  At the last RAN1 meeting in Dublin, the questions of whether or not the DPDCH would be supported for UL CLTD and if UL CLTD could also be supported in Cell_FACH state were raised (see [2]).  This contribution expresses our view on these topics.
2 Discussion
2.1 DPDCH support
The DPDCH carries the legacy R99 DCH channels for SRBs and CS services in a 10ms frame format.  We note that the SRBs may be mapped to the E-DCH and as of Release 8, CS voice services may also be mapped to the E-DCH.  Therefore the “need” for supporting DPDCH in UL CLTD is not critical for the support of SRBs or CS services.  However, this does not mean that there are no scenarios where the use of DPDCH may be advantageous to a Release 11 network supporting UL CLTD.  Therefore the decision to support DPDCH in UL CLTD mode should be based on the likelihood of having some advantageous scenarios vs. the complexity of adding the capability. 
The complexity of supporting DPDCH for UL CLTD appears to be small, as there seems to be limited impact to the design and the specifications.  The only potential complication that we see is the potential impact to optimal channelization code /I-Q phase search for the S-DPCCH in view of minimizing the impact to cubic metric.  However, some preliminary analysis in [4] indicates that this impact is not significant enough to cause an issue.  Further, we note that if unforeseen issues are detected in the deployment stage, the network will always have the option to not configure UL CLTD with DPDCH thereby eliminating the issue.
In light of the above, and given the coverage and network capacity improvements offered by UL CLTD, it would seem needlessly restrictive to disallow the use of DPDCH in UL CLTD mode for all networks. 
Proposal 1: DPDCH is supported with UL CLTD
2.2 UL CLTD in Cell_FACH state

In Cell_FACH state, the UE may access the network via the RACH.  In legacy R99 operations, the RACH data transmission uses a fixed 10ms or 20ms TTI during which the UE transmit power is held at a fixed power.  Hence, applying closed loop transmit diversity for legacy R99 Cell_FACH state would definitely be a challenging effort.  However in Release 8, the specifications introduced the common E-DCH, which at a high level allowed using E-DCH in Cell_FACH state.  The basic operation of E-DCH in Cell_FACH state after channel acquisition is with respect to L1 the same as those for Cell_DCH.  There are a few differences for E-DCH operation in Cell_FACH, for example there are no non-serving grant or SHO, there are also options for termination with timers, etc., but these appear to inconsequential or solvable with minimal effort; therefore support of E-DCH in Cell_FACH with UL CLTD seems feasible.
Using UL CLTD in Cell_FACH state may have advantages as E-DCH in Cell_FACH state does not support SHO, as opposed to the regular E-DCH in CELL_DCH. In particular, the following benefits could be obtained from UL CLTD:

1. Increase common E-DCH coverage, in particular for the 2ms TTI cells for which UEs have to use 2ms TTI for RACH access;

2. Reduced inter-cell interference from Cell_FACH UEs, particularly interesting due to the lack of non-serving relative grants and SHO control.
In terms of specification work, we foresee the following aspects need to be addressed:
1. RAN1 will need to define and specify how and when in the common E-DCH procedure UL CLTD  is initiated;

2. RAN2 will need to provide the signaling to carry the UL CLTD configuration parameters.

These aspects can very well be completed within the current WI timeframe.

Thus, given the benefits of using UL CLTD with the common E-DCH and the relatively low amount of specification work, we propose: 

Proposal 2: UL CLTD is supported with common E-DCH in Cell_FACH state
3 Conclusion
In this contribution, the support of UL CLTD with DPDCH and in Cell_FACH state was discussed.  We propose the following:
Proposal 1: DPDCH is supported with UL CLTD
Proposal 2: UL CLTD is supported with common E-DCH in Cell_FACH state
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