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1
Introduction

RAN1#64 briefly discussed the applicability of the uplink closed loop transmit diversity in the Cell_FACH state, and minuted the following statement for further work: ‘

“Consider further whether to support UL CLTD in Cell_FACH at least for common E-DCH.”
This document takes a further look at what the support of UL CLTD in Cell_FACH would mean from the system specification (added complexity) perspective.

2
Discussion

2.1
UL CLTD with Rel’99 RACH

Figure 1 describes the Rel’99 RACH procedure. The only DL feedback present is the Acquisition Indication, and the actual fixed-length PRACH message is transmitted without power control or any other additional DL feedback. Should one consider introducing DL feedback to the PRACH message part transmission, one could see power control providing better gains and being applicable to all UE designs, when the UL CLTD feedback would only benefit two Tx antenna UEs. We do not consider this as an argument for introducing power control feedback to Rel’99 RACH, the more power controlled random access procedure is already defined in 3GPP Rel-8, but we rather see that because of this the UL CLTD should not be extended to apply to Rel’99 RACH.
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Figure 1: Random Access procedure as defined in Release ‘99

Proposal: UL CLTD is not applied to Rel’99 RACH

2.2
UL CLTD with Common E-DCH

Figure 2 describes the Common E-DCH (HS-RACH) procedure defined in 3GPP Rel-8. The acquisition phase is common to the Rel’99 RACH, but after that the UE is provided with DL feedback for power control, HARQ and scheduling porposes.  The separation of Rel’99 and Common E-DCH access requests is done by splitting the PRACH premble resources in two. The Node B can then directly identify from the used PRACH preamble which of the two random access methods  the UE is attempting.
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Figure 2: Common E-DCH procedure as defined in Release 8

From physical layer perspective it seems reasonable to assume that the added DL feedback for UL CLTD that can be supported in Cell_DCH state could be applied in Cell_FACH state as well, although final assesment can only be made after the feedback structures have been decided. The problematics of extending the UL CLTD to Cell_FACH are more related to channel assignment and handshaking than physical layer support.

Observation: The physical layer can be expected to be able to support the same UL CLTD feedback in Cell_FACH state for Common E-DCH as can be supported in Cell_DCH state – but final assesment is subject to feedback design.
2.3
Handshaking for UL CLTD with Common E-DCH

The extension of UL CLTD to Common E-DCH in Cell_FACH state in addition to the dedicated E-DCH support Cell_DCH state can be seen to be more related to the UE and network capability and channel assignment handshaking than anything else, and evaluating the complexities involved are somewhat beyond RAN1’s expertice, but let us bravely explore the possible options anyway. 

As in the Rel-8 Common E-DCH procedure, the UE needs to know that the Node B supports UL CLTD in Cell_FACH, and the Node B needs to know that the UE is attempting to request, or capable to be assigned with the UL CLTD configuration. The Node B capability announcement can take place in broadcast like with Common E-DCH, or the capability can be assigned in dedicated signalling e.g. in Cell_Update. The latter would preclude using UL CLTD for CCCH transmission and could be seen less interesting unless other reasons favouring this approach are identified.

In Rel-8 Common E-DCH the UE indicates its support to the feature by using a PRACH preamble reserved for Common E-DCH use. This approach could be directly used also to indicate transmission attempt with UL CLTD by splitting the PRACH preambles available in the cell to three, Rel’99 RACH, Common E-DCH without CLTD, and Common E-DCH with CLTD. This approach would be a simple one, but may not be very desirable due to needing for hard split of PRACH preamble receiver resources in the Node B and basically having to monitor for a larger PRACH preamble space for the same number of RACH attempts.
A Common E-DCH UE wanting to use UL CLTD could also be identified based on e.g. presence of S-DPCCH, which again would require some time for the Node B to reliably detect this leading to latency and robustness issues.  Alternatively e.g. the E-DPCCH or the MAC header could carry an UL CLTD indication as a second phase hand-shake, E-DPCCH indication being somewhat prone to errors and MAC header being reliably available only after synch and possible retransmissions. Each of these seem like a solution that does fulfil the basic requirement althought each of them come with varying latency and reliability drawbacks.
Observation: Multiple solutions with different pros and cons for Common E-DCH with CLTD handshaking appear to exist – each of them with varying degree of potential lantecy and robustness issues.
3
Conclusions
This document briefly looked at the applicability of Uplink closed loop transmit diversity in Cell_FACH state. It is proposed, that the study for applying UL CLTD in Cell_FACH state is limited to Common E-DCH (HS-RACH) access. 
In addition, the following observations are made
· The physical layer can be expected to be able to support the same UL CLTD feedback in Cell_FACH state for Common E-DCH as can be supported in Cell_DCH state – but final assesment is subject to feedback design.
· Multiple solutions with different pros and cons for Common E-DCH with CLTD handshaking appear to exist – each of them with varying degree of potential lantecy and robustness issues.

In summary, we observe that if UL CLTD can be applied in the Cell_DCH state for E-DCH transmission, the additional hurdle in supporting the UL CLTD in the Cell.FACH state for Common E-DCH transmission relate to the channel assignment and handshaking between the network and the UE, and even though solutions were identified, they come with varying levels of latency or robustness issues. The practical benefits of using UL CLTD for Common E-DCH would require further investigation and the practical functionality and design complexity of channel assignment and handshaking needs more detailed investigation before a final decision on whether or not the UL CLTD should be applicable for the Cell_FACH state Common E-DCH.





















