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1. Introduction

In [1] HS-DPCCH solutions discussed in RAN1#76 are evaluated. In this contribution, the impact on specifications of the different solutions is analyzed.
2. Discussion

2.1 Virtual secondary pilot

The virtual secondary pilot was introduced in [2]:

· DPCCH is the primary pilot that is power controlled only by the macro where the power of the HS-DPCCH is based on
· E-DPCCH acts as a virtual secondary pilot that is power controlled by the macro and LPN where the powers of the E-DPDCHs are based on.
As discussed in [1], it is not clear whether E-DPCCH is always transmitted. 

· If it is always transmitted, a slot format of E-DPCCH as a virtual pilot needs to be chosen. 

· If it is only transmitted with data, the initial power of E-DPCCH needs to be chosen. A non-continuous power control for E-DPCCH should also be discussed because uplink data does not always exist

Other impacts to specifications are listed below.

RAN1:
1. New F-DPCH configuration at Macro

2. New E-DPCCH power control definition

3. New power control behavior definition for DPCCH in SHO

4. New definition of E-DPDCH/E-DPCCH

RAN2:

1. RRC signaling to UE to change UE behavior in SHO
RAN3:

1. Iub signaling to Macro/LPN to change Macro/LPN behavior
2. New E-DPCCH SIR target

2.2 Dynamic rate and power adjustment
A brief description of solution is given below, followed by the impact on specifications.
· DPCCH is only power controlled by the Macro. 

· HS-DPCCH, E-DPCCH and E-DPDCH power is based on DPCCH power as in legacy power configuration. 

· The meaning of LPN TPC is re-interpreted to indicate the change of reference beta factor (ed,ref) of the E-DPDCH at TTI level. 

RAN1:

1. LPN F-DPCH sequence indicating different reference beta factors
2. UE adjusts ed,ref according to F-DPCH from LPN
RAN2:

1. RRC signaling to UE to change UE behavior in SHO
RAN3:

1. Iub signaling to LPN to configure LPN to use TPC to indicate reference beta factor
2.3 Secondary pilot

This solution was introduced in [3]. A secondary pilot is introduced to act as the phase reference for the HS-DPCCH channel at the Macro. It is power controlled only by the Macro cell. The data decoding performance is unaffected since the E-DPCCH and E-DPDCH are still referenced to the primary pilot.

RAN1:

1. New F-DPCH configuration at Macro

2. Secondary pilot definition and configuration at the UE

3. Power control behavior for new F-DPCH and secondary pilot

4. New HS-DPCCH C/P definition so that HS-DPCCH is based on secondary pilot power
5. New TPC configuration at UL DPCCH or S-DPCCH to ensure TPC reception quality at the Macro
6. Extended E-DPCCH C/P value

RAN2:

1. RRC signaling to UE to change UE behavior in SHO
RAN3:

1. Iub signaling to Macro/LPN to change Macro/LPN behavior
2. Iub signaling to signal secondary pilot SIR target to the Macro

2.4 Common changes for the modified ILPC solutions

For all solutions that modify the ILPC, F-DPCH from the LPN should be reliably detected by the UE. As noted in the TR25.800, if UE controls the LPN F-DPCH quality, reliable F-DPCH can be received without consuming too much power at the LPN. If UE controls the LPN F-DPCH quality, it should be added in the RAN1 specifications that 
1. UE generates TPC commands to ensure the reliability of F-DPCH transmitted by the LPN in SHO operation. 
2.5 HS-SCCH order based methods

Dynamic SIR manipulation and dynamic ILPC restriction were introduced in [4]. They both introduce a new HS-SCCH order to update the ed,ref to improve the link efficiency in the uplink. 

RAN1:
1. New HS-SCCH order definition to adjust ed,ref at the UE
RAN2:

1. Configure UE to be able to receive the new HS-SCCH order

RAN3:

1. Iub signaling to transmit imbalance from Node B to RNC.

2. Iub signaling to transmit a revised ed,ref from RNC to Node B.
2.6 Comparison

From the above analysis and findings in [1], it can be concluded that dynamic rate and power adjustment solution introduces no additional channels and it has less impact to the specifications when compared with the virtual pilot solution and the secondary pilot solution. HS-SCCH order based solutions have least impact on specifications in RAN1, however as discussed in [1], there is no obvious advantage of HS-SCCH order based solutions over the legacy RRC signaling based solution. Considering the impact to the specifications as well as the performance evaluation in [1], we propose:
Proposal: To adopt dynamic rate and power adjustment solution to ensure the reliability of HS-DPCCH.
3. Conclusions

From the analysis of the specification impact and findings in [1], we propose:
Proposal: To adopt dynamic rate and power adjustment solution to ensure the reliability of HS-DPCCH.
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