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1
Introduction

A new WI for Uplink Transmit Diversity was approved at RAN#50 meeting in [1]. Uplink transmit diversity is a mean to achieve the optimisation of uplink throughput and coverage by exploiting the spatial dimension when the terminal is equipped with multiple transmit antennas. Closed loop transmit diversity uses explicit uplink channel estimation from multiple antennas and feedback to the terminal, which provides additional performance enhancements, especially in scenarios with higher mobile speed and busty traffic. Furthermore, closed loop transmit diversity allows awareness and control of the UE behaviour by the network leading to a further optimised system configuration.
The aim of this document is to have a general discussion on the potentials impacts to the L2&L3 specifications by uplink closed loop transmit diversity.

2
RAN1 agreements and working assumptions

UL CLTD has been extensively discussed by RAN1 in the previous meetings, and RAN1 have achieved the following agreements:

1. Pilot structure:

· Second uplink pilot channel: Secondary DPCCH (S-DPCCH)

· R99 DPCCH name, format, etc is not changed

· DPCCH has the same precoding vector as the data channels, and S-DPCCH has a different precoding vector 

· S-DPCCH is transmitted on a different channelisation code from the DPCCH

2. At least the following channels are precoded:

· DPDCH (if present), HS-DPCCH, E-DPDCH and E-DPCCH 

3. Single inner power control loop and single outer power control loop (as per Rel-99) 

RAN1 have also taken the following working assumptions:

1. The Serving NB decides the precoding weights

2. The PCI feedback is carried on an F-DPCH-like channel
3. UL CLTD is supported for UL DPDCH

4. UL CLTD is supported when DL DPDCH is configured

5. UL CLTD is supported for both 2ms and 10ms TTI

2
Potential L2&L3 impacts
2.1
Scheduling mechanism
For UL CLTD, there will be two uplink pilot channels (the primary DPCCH and the secondary DPCCH), which may cause some impacts to the L2 scheduling mechanism. For example, the definition of Serving Grant and UPH (defined as follow in the current specification) are expected to be revisited with the introduction of UL CLTD.
1. Serving Grant: the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to use for scheduled data in the following transmission.

2. UPH: the ratio of the maximum UE transmission power and the DPCCH code power.

RAN1 has agreed that the primary DPCCH is precoded with the same precoding vector as other channels (e.g. HS-DPCCH, E-DPCCH, and E-DPDCH), while the secondary DPCCH is precoded with a different precoding vector. It means that the relative power ratio between the primary DPCCH and other channels is independent of the precoding vector. Therefore if the primary DPCCH power is utilised as the reference e.g. for the definition of Serving Grant and UPH, then the existing scheduling mechanism can basically be reused without any modification.
For UPH, after utilising the primary DPCCH power as the reference, it could be interpreted according to the formula below:
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Where, the primary DPCCH power and the secondary DPCCH power are assumed to be identical. This could be easily harmonized if RAN1 further agrees to have a lower transmit power for the secondary DPCCH than the primary DPCCH (by a power offset).

It could be observed that with the updated UPH definition, the Node B scheduler could easily subtract the power of the secondary DPCCH from the UE reported power headroom, so as to decide a suitable absolute/relative grant for the UE based on the cell load or noise rise.
For Serving Grant, after utilising the primary DPCCH power as the reference, we don’t see the need to extend the range or change the granularity for the existing scheduling grant table.
2.2
Use of CLTD in CELL_FACH
RAN1 will further consider whether to support UL CLTD in CELL_FACH state (at least for common E-DCH), therefore no RAN2 action is required at this point until RAN1 reaches a conclusion. If it is approved by RAN1 in the following meetings, then some L2&L3 impacts are expected, for example it will need to be studied:

1. How to broadcast the PCI feedback channel info in the system information;
2. When the UE starting the UL CLTD operation.
2.3
L3 signalling for CLTD
One of the objectives of this WI is to “specify the required changes in L3 protocols and related specifications allowing activation and deactivation of closed loop transmit diversity”. This requires some modifications to RRC configuration signalling as well as the UE capability reporting. It should be guaranteed the flexibility for the network to deactivate the UL CLTD for the scenarios where UL CLTD is not appropriate.
RAN1 will also further discuss whether allowing UL CLTD to be fast activated/deactivated by HS-SCCH order. If it is approved by RAN1 in the following meetings, and at the same time RAN1 decides to allow non-serving Node B to be aware of UL CLTD, then some Iub signalling changes are expected for the soft handover case, e.g. the serving Node B report the deactivation of UL CLTD to the RNC, then the RNC forward this information to non-serving Node Bs.
3
Conclusions

In this contribution, we made a general discussion on the potential impacts to the L2&L3 specifications that could be brought by the introduction of uplink closed loop transmit diversity, and RAN2 is kindly asked to discuss and agree on the following proposals:

Proposal 1: Utilizing the primary DPCCH power as the reference for the definition of Serving Grant and UPH.
Proposal 2: Design the RRC signalling for UL CLTD activation/deactivation and UE capability report.
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