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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 RAN2 impacts for UL CLTD was generally discussed at RAN#74, however no agreements were achieved. In this contribution, the RAN2 impacts will be further discussed.
2
RAN1 agreements and open issues
RAN1 has achieved considerable progress till the last meeting and the agreements were sent via LS to RAN2 in [2]. However, there are still some open issues from RAN1 point of view, as follow [3]:
· S-DPCCH format

· Spreading code of S-DPCCH

· Use of remaining 2 bits FFS (but not DTX for part of the slot)

· Feedback types: 

· absolute or recursive signaling types

· Activation / deactivation

· State/Channel requirements for support of UL TxD:

· CELL_FACH

· Interaction with CPC
· Interaction with DC-HSUPA
3
RAN2 impacts
3.1
Scheduling mechanism
3.1.1
Definition of SG and UPH
For UL CLTD, there will be two uplink pilot channels (the DPCCH and the S-DPCCH), which may cause some impacts to the 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 DPCCH is precoded with the same precoding vector as other channels (e.g. HS-DPCCH, E-DPCCH, and E-DPDCH), while the S-DPCCH is precoded with a different precoding vector. It means that the relative power ratio between the DPCCH and other channels is independent of the precoding vector. Therefore if the DPCCH power is utilised as the reference for the definition of Serving Grant and UPH without considering the S-DPCCH, then the existing scheduling mechanism can be reused without any modification. Considering that the S-DPCCH power could always be derived from the DPCCH power (the power offset between S-DPCCH and DPCCH is configured by the network), it is also feasible to utilize both the DPCCH power and S-DPCCH power as the reference, however this alternative will lead to considerable changes to the current specifications, hence it is not preferred.
For UPH, after utilising the DPCCH power as the reference, it could be interpreted according to the formula below (where Beta-sc is the gain factor for S-DPCCH):
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It could be observed that with the updated UPH definition, the Node B scheduler could easily subtract the power of the S-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 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.
Proposal 1: Agree to utilize the DPCCH (primary) power as the reference for the definition of Serving Grant and UPH (i.e. keep the current definition unchanged).
3.1.2
E-TFC selection
With the introduction of secondary DPCCH for UL CLTD, when the UE estimates the normalised remaining power margin (NRPM) available for E-TFC selection, the S-DPCCH power should be excluded. Similarly, when the UE has more than one Activated Uplink Frequency, the S-DPCCH power should be taken into account as well when the UE estimates the remaining power (Premaining,s) for scheduled E-DCH transmissions. However, these impacts to E-TFC restriction procedure are mainly RAN4 issues.
By utilizing the DPCCH power as the reference for Serving Grant, we see no impacts to the E-TFC selection procedure, whatever E-DPDCH power extrapolation formula or interpolation formula is configured when the UE selects the best Transport Block for the upcoming transmission. When UL CLTD operation is enabled, the corresponding reference E-TFCI power offset for a particular reference E-TFCI might need to be reduced, however this is purely a configuration issue.
Proposal 2: Agree that no impact to the E-TFC selection procedure is seen.
2.2
Interaction with DC-HSUPA
From a technical point of view, we see no obstacles to allow the enabling of UL CLTD and DC-HSUPA simultaneously. On the contrary, we see some benefits, because when the UE operates in DC-HSUPA mode, the coverage will be reduced as compared to single carrier mode, however, the coverage loss could be complemented by UL CLTD somewhat, given that the uplink transmit diversity could achieve the optimisation of uplink coverage by exploiting the spatial dimension.
For the sake of simplicity, it is proposed that the UL CLTD configuration is common for all the configured uplink frequencies.
This issue will be further discussed in RAN1 in [4].
Proposal 3: Agree that UL CLTD is applicable when DC-HSUPA is configured, and the UL CLTD configuration is common for all the configured uplink frequencies.
2.3
Support of UL CLTD in CELL_FACH
RAN1 has agreed to not support UL CLTD for RACH (preamble and R99 message part), however the support of UL CLTD in CELL_FACH state is still pending.
From our perspective, we see the benefits to support UL CLTD in CELL_FACH state in case E-DCH is used, because a UE with UL CLTD enabled could direct its beam to the camping cell, therefore reducing the interference to the neighboring cells caused by the lacking of macro diversity.
The solutions for the support of UL CLTD in CELL_FACH state will be further discussed in [5].
Proposal 4: Agree to support UL CLTD in CELL_FACH state in case E-DCH is used.
2.4
L3 signalling
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 dedicated signallings. The tabular design for the configuration of UL CLTD will be further discussed in [6].
In addition, RAN1 has agreed to use HS-SCCH orders as a way of activation/deactivation of UL CLTD when HSDPA is configured. However, in the case that the UE is not configured with HSDPA it is not possible to rely on L1 HS-SCCH orders. To further assist the decision, RAN1 is of the option that introducing signalling support whereby a NodeB could inform the S-RNC that a signalling of UL CLTD activation/deactivation for the UE would be preferable. This will be further discussed in RAN3. However, it should be noticed that in this case, it is not necessary for the S-RNC to forward this UL CLTD activation/deactivation information to non-serving NodeBs, because the non-serving NodeBs will always perform the uplink demodulation solely based on the primary DPCCH without considering the secondary DPCCH.
Proposal 5: Discuss the tabular for UL CLTD configuration in [6].
3
Conclusions

In this contribution, we further discussed the potential RAN2 impacts for UL CLTD. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: Agree to utilize the DPCCH (primary) power as the reference for the definition of Serving Grant and UPH (i.e. keep the current definition unchanged).
Proposal 2: Agree that no impact to the E-TFC selection procedure is seen.
Proposal 3: Agree that UL CLTD is applicable when DC-HSUPA is configured, and the UL CLTD configuration is common for all the configured uplink frequencies.
Proposal 4: Agree to support UL CLTD in CELL_FACH state in case E-DCH is used.
Proposal 5: Discuss the tabular for UL CLTD configuration in [6].
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