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1. Introduction

The analysis of the interaction between the UL closed loop beamforming and CPC procedures was initiated in recent RAN1 meetings [1], [2]. In this document, we recall the principles of joint operation of the UL inner loop power control and CPC procedures. Then, we propose an extension of these principles, which is applicable to joint operation of transmit diversity and CPC. In the case of UL TX diversity, our discussion covers closed loop beamforming, antenna switching as well as the open loop mode.

2. Discussion

2.1. CPC Scenarios

The study of the physical layer specifications [3], [4] reveals that the CPC umbrella covers the UL discontinuous transmission and DL discontinuous reception, giving rise to four cases for potential further analysis, namely:

1. UL DTX false,
DL DRX false.

2. UL DTX false,
DL DRX true.

3. UL DTX true,
DL DRX false.

4. UL DTX true,
DL DRX true.

Where by ‘true’ (‘false’) we refer to the fact that a given feature is activated (disabled) in the UE.

Case 1. above corresponds to the baseline UL transmit diversity in absence of CPC and hence does not need further discussion.

Case 2. is restricted i.e. not permitted by the specifications and as such does not call for further analysis.

Cases 3. and 4., with UL DTX true, are relevant. They are distinguished by the status of the DL DRX feature. However, DL DRX is predominantly concerned with the HS-SCCH reception gaps – even if DL DRX is true, the UE is still required to receive some F-DPCH TPC commands (as explained in the following) [4]. Since a similar principle is recommended with regard to PCI reception on F-PCICH, cases 3. and 4. will be treated jointly in the remainder of this document.

2.2. Interaction between UL Power Control and CPC

In this subsection, we recall the principles of UE TPC processing when UL DTX is true [4]. The most important rules can be summarized as follows:

· The UE may ignore the TPC command that is located in a DL slot which starts during an UL DTX slot. Essentially, there is no need for such commands from the Node B.

· Other TPC commands that are known to be present are received by the UE. If such TPC commands were received yet not applied (one presumes that such a situation could occur e.g. due to processing delays coinciding with the start of an UL DTX gap), they are accumulated by the UE and applied when DPCCH transmission resumes.

2.3. Interaction between UL CL BF and CPC

In this subsection, we adapt the above rules and propose a set of principles for the interaction between UL closed loop beamforming and CPC:

· The UE should be allowed to ignore the PCI commands when UL DTX is true, with the exception described in the following bullet.

· The UE should receive at least one PCI command issued after the start on an UL DPCCH burst. The number of PCI commands the UE should be required to receive is dependent on the DPCCH burst duration; in the 3-slot limit a single PCI would be required. The exact rule definition is FFS, however it is reasonable to expect a PCI update from the Node B following an UL DPCCH burst. Such a PCI command may not be immediately applied in the UE, for example if it is received during a DTX gap.

· The UE applies the last received PCI when DPCCH transmission resumes (and then continues receiving them in a normal manner i.e. PCI commands are followed as and when DPCCH transmission continues.)

We propose approving the above principles for UL CL BF and CPC interaction, recognizing that a higher level of detail will be required in the end specification.

2.4. Interaction between HS-SCCH Orders and CPC

When it comes to CPC and HS-SCCH orders for transmit diversity activation/deactivation, be it closed or open loop, including any antenna switching modes, we propose that the UE behaviour rules defined by “discontinuous DL reception” section 6C.3 of [4] shall be followed.

The activation/deactivation time, following such HS-SCCH orders, is FFS and shall be defined in section 6C.4 of [4].

3. Conclusion

In this document, we discussed the principles of the joint operation of UL transmit diversity and CPC, and proposed the following:

· The joint UL CLBF and CPC operation principles are based on the joint operation of UL IL PC and CPC operation, as described in section 2.3.

· In the case of CPC and HS-SCCH orders for TD activation/deactivation etc., we propose that the rules defined by section 6C.3 of [4] are followed. The activation/deactivation time of TD sub-features is FFS.
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