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1. Introduction

In this contribution, we discuss the impacts of UL CLTD on several physical layer procedures and provide corresponding proposals. 
2. Discussion
2.1 Power control
It was agreed in [1] that:

· Single inner power control loop and single outer power control loop (as per Rel-99)
It is straightforward that the inner power control loop for CLTD adjusts the power of primary DPCCH in order to keep the received uplink SIR at a given SIR target, since the DPCCH experiences the same radio channel as E-DPDCH, E-DPCCH, HS-DPCCH and DPDCH. The power ratios between DPCCH and all the other channels should be applied in the same way as in previous releases.
The outer loop power control procedure for CLTD should remain unchanged, as in previous releases. 
Proposal 1: The inner power control loop for CLTD adjusts the power of DPCCH.
Proposal 2: The outer loop power control procedure for CLTD remains unchanged, as in previous releases.
2.2 Interaction with CPC
In CPC operation, UE transmits DPCCH burst according to DTX pattern. The DPCCH burst includes DPCCH burst pattern and pre/postamble. The Node B determines the CLTD weight vector based on transmitted pilots. During uplink transmission gap, no UE pilots are available for channel sounding. During uplink transmission other than DTX pattern, Node B has no knowledge of uplink transmission in advance. The Node B needs to detect DPCCH transmission based on reliability judgement. In this case, the determined PCI may be not precise. Therefore, it is preferred that Node B should not derive UL PCI bits for the uplink DPCCH slots other than DPCCH burst. If some ways can be found to improve the PCI determining based on uplink pilot transmission other than DTX patterns, PCI update on these uplink pilot transmissions could also be considered. 
Proposal 3: The PCI update procedure in CPC operation needs some further studies.  
2.3 Operation during compressed mode
During the uplink compressed mode transmission gap, a UE shall not transmit the uplink DPCCH. Thus, the Node B will not derive UL PCI bits during the transmission gap. A reasonable way to solve this problem is that the last PCI received before the gap shall be kept by UE until a new PCI is received after the gap. 
During downlink compressed mode transmission gap, the UE shall discard channel carrying UL PCI in the slots which overlap with a downlink transmission gap. Similarly, the UE shall keep the last received PCI before the gap, until new PCI is received after the gap.
Proposal 4: UE shall keep the last received PCI before the compressed mode transmission gap, until a new PCI is received after the compressed mode transmission gap.
2.4 Enabling and Disabling of CLTD operation
The technique of closed loop transmit diversity can bring performance gain in many scenarios. However, there are also some scenarios, e.g. high velocity, where CLTD may result in performance loss. In these scenarios, some solutions are needed to dynamically enable and disenable the CLTD operation. There are two approaches to realize the dynamic enabling and disabling.
· Dynamic enabling and disabling through RRC signalling.
· Dynamic enabling and disabling through physical layer signalling.

RRC signalling may introduce relative long latencies, which could not track the changing conditions, such as the changing of UE velocity. 
On the contrary, physical layer signalling has a short latency, and the Node B has good knowledge of the changing conditions. So it is preferred that CLTD operation can be dynamically enabled and disabled through physical layer signalling. The use of HS-SCCH orders seems an appropriate way. 
Proposal 5: Dynamic enabling and disabling of CLTD operation via HS-SCCH orders is supported. 
2.5 Synchronisation
Given that one inner loop power control based on DPCCH is applied, the uplink synchronisation shall be checked according to legacy DPCCH quality. 
During the initial synchronisation procedure, if higher layers do not indicate the usage of a post-verification period, or if higher layers do indicate the usage of a post-verification period and the post-verification has failed, the UE shall not transmit on the uplink until higher layers consider the downlink physical channel established. During this period, Node B cannot derive PCI without receiving uplink pilots. 
Even if higher layers do indicate the usage of a post-verification period, the uplink DPCCH quality is poor during initial synchronisation phase. Channel sounding will be based on those received uplink DPCCH with poor quality. The derived PCI will not be precise. CLTD gain may be very limited, even performance loss is brought by inaccurate beamforming. 
Based on the above, we propose that CLTD is not applied during initial phase after UE switches to CELL-DCH state. The activation of CLTD could be delayed by an activation timer, which is initiated when UE enters CELL-DCH state. If the CLTD activation based on timer is applied, it is proposed that a new timer special for CLTD activation is defined in physical layer, and the length of the timer is configured by RRC. Alternatively, the initial CLTD operation could be deactivated, and can be further activated/deactivated via HS-SCCH order, if dynamic control of CLTD operation via HS-SCCH orders is allowed. 
Proposal 6: CLTD operation is not applied after the UE enters CELL-DCH state, until an activation timer expires, or a HS-SCCH order is received for CLTD activation. 
Proposal 7: If the CLTD activation based on timer is applied, a new timer for CLTD activation should be defined in physical layer, and the length of the timer should be configured by RRC.
The UE shall stop transmitting on the uplink when downlink is out of synchronisation. The Node B has no knowledge of when UE’s transmission is stopped. Thus, when UE’s transmission is resumed, it shall apply the last received PCI for CLTD beamforming weighting.
Proposal 8: If UL CLTD is activated and UE’s transmission is stopped due to downlink out of synchronisation, the UE shall apply the last received PCI for CLTD beamforming when UE’s transmission is resumed.
2.6 Power scaling
In Rel-6~10, when the total UE transmit power exceeds the maximum allowed value, the power of E-DPDCH will always be firstly scaled down to match the maximum allowed transmit power. For the case of CLTD, it is preferred to follow the same principle. 
In Rel-6, if DPDCH is configured and the total UE transmit power would exceed the maximum allowed value, the E-DPDCH may be scaled down to DTX when it’s ed,k,reduced/c is less than the smallest quantized value of the quantization table for ed,k/c. However, E-DPCCH is still transmitted using ec. Then, Node B will decode E-DPCCH properly, and try to decode E-DPDCH. When at least one E-DPDCH is scaled down to DTX, Node B cannot decode E-DPDCH properly and send NACK to UE. But the Node B will buffer the noise during decoding E-DPDCH, and wait for later combination with retransmission. The buffered noise is harm to the later E-DPDCH decoding. In this case, it is preferred not transmit E-DPCCH when at least one E-DPDCH is scaled down to DTX. Since DTX is used on E-DPCCH, all the other E-DPDCHs are not needed to be transmitted also. 
As analyzed above, for UL CLTD operation, it is proposed when at least one E-DPDCH is scaled down to DTX, DTX will be used on E-DPCCH and all the other E-DPDCHs also. If the total UE transmit power would still exceed the maximum allowed value even though DTX is used on all E-DPDCHs and E-DPCCH, then equal scaling of all channels is applied. 

Proposal 9: If DPDCH is configured with UL CLTD, and when at least one E-DPDCH is scaled down to DTX due to the maximum allowed transmit power limit, DTX is used on E-DPCCH and all the other E-DPDCHs as well. 
The following power scaling procedure for CLTD is proposed:
· If a DPDCH is configured and the total UE transmit power would exceed the maximum allowed value, then
· The UE shall firstly reduce the E-DPDCH gain factors ed,k to ed,k,reduced . If the ed,k,reduced/c is less than the smallest quantized value of the quantization table for ed,k/c, DTX will be used on the E-DPDCH and E-DPCCH. 
· If the total UE transmit power would still exceed the maximum allowed value even though DTX is used on all E-DPDCHs and E-DPCCH, then equal scaling of all channels is applied. 
· If no DPDCH is configured and the total UE transmit power would exceed the maximum allowed value, then
· The UE shall firstly reduce the E-DPDCH gain factors ed,k to ed,k,reduced so that the total transmit power would be equal to the maximum allowed power, until ed,k,reduced=ed,k,min .
· When ed,k,reduced=ed,k,min, if the total UE transmit power would still exceed the maximum allowed value, then equal scaling of all channels is applied.
For the case of CLTD, when equal scaling happens, the power ratio between P-DPCCH and S-DPCCH remains unchanged. 
Proposal 10: When equal scaling occurs in UL CLTD operation, the power ratio between DPCCH and S-DPCCH shall remain unchanged.
3. Conclusion
In this contribution, the impacts of UL CLTD on physical layer procedures are discussed. In summary, we make the following proposals:
Proposal 1: The inner power control loop for CLTD adjusts the power of DPCCH.

Proposal 2: The outer loop power control procedure for CLTD remains unchanged, as in previous releases.
Proposal 3: The PCI update procedure in CPC operation needs some further studies.
Proposal 4: UE shall keep the last received PCI before the compressed mode transmission gap, until a new PCI is received after the compressed mode transmission gap.
Proposal 5: Dynamic enabling and disabling of CLTD operation via HS-SCCH orders is supported.
Proposal 6: CLTD operation is not applied after the UE enters CELL-DCH state, until an activation timer expires, or a HS-SCCH order is received for CLTD activation. 

Proposal 7: If the CLTD activation based on timer is applied, a new timer for CLTD activation should be defined in physical layer, and the length of the timer should be configured by RRC.
Proposal 8: If UL CLTD is activated and UE’s transmission is stopped due to downlink out of synchronisation, the UE shall apply the last received PCI for CLTD beamforming when UE’s transmission is resumed.
Proposal 9: If DPDCH is configured with UL CLTD, and when at least one E-DPDCH is scaled down to DTX due to the maximum allowed transmit power limit, DTX is used on E-DPCCH and all the other E-DPDCHs as well.
Proposal 10: When equal scaling occurs in UL CLTD operation, the power ratio between DPCCH and S-DPCCH shall remain unchanged.
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