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1
Introduction
At RAN1 #51bis, RAN1 sent LS on E-UTRA UL power control to RAN4 to ask RAN4 to develop the requirement details for the DL pathloss estimate [1]. Actions requested by RAN1 are summarized below:
· RAN1asks RAN4 to develop the requirement details for the downlink pathloss estimate calculated by the UE. 

· RAN1 would also like to be informed about the pertinent decisions in RAN4, so that the specifications under RAN1 control can be updated correspondingly. 
This contribution provides our views on this issue in order to make progress in this area.
2
Discussions

In WCDMA, pathloss is defined as a measurement quantity in section 14.1.1, TS 25.331 [2]. The definition is described as follows:
Pathloss in dB = Primary CPICH Tx power - CPICH RSCP
Similar definition could be applicable in LTE in the following:
Pathloss in dB = DL RS TX power - RSRP
However, there are still some open issues in this definition. Further discussions are provided below:
Whether the RSRP measurements for mobility support could be reused for DL pathloss estimate

There are two options below:

Option 1: The RSRP measurements for DL pathloss estimate shall be defined separately from mobility support.

Option 2: The RSRP measurements for mobility support shall be reused for DL pathloss estimate.

In the measurements for DL pathloss estimate as well as for mobility support, the effects of Rayleigh fading should be removed and only shadow fading should be taken into account. It implies that Option 2 could be applicable in LTE. It is noted that Option 2 could provide some further benefits, such as the reduction of UE complexity and testing complexity, and so on.

Proposal 1: The RSRP measurements for mobility support shall be reused for DL pathloss estimate.

How multiple UE receive antennas should be considered in the RSRP measurements

It is true that it has already been clarified in TS 36.214 how multiple UE receive antennas should be considered in the RSRP measurements. The description is presented below:
If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches.
As discussed in R4-081599 [3], however, it is felt that further discussions and clarifications might be needed. From an operator point of views, it should be ensured that the use of multiple receive antennas would not make the coverage worse than single receive antenna. The linear average of all diversity branches could not meet this requirement due to antenna gain imbalance. It should also be noted that the RSRP values in the RAN4 tests are not radiated power, but conducted power, which means it would be very difficult to consider antenna gain imbalance in the definition of the RSRP measurements. 

Based on the above analysis, it is proposed that the same description for UTRA FDD CPICH RSCP measurement should be applied to the RSRP measurements, i.e. the following definition should be re-used for the RSRP measurements:
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual receive antenna branches.
Proposal 2: The following description for multiple receive antennas should be captured in Section 5.1.1 (RSRP) of TS 36.214:
“If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual receive antenna branches.”
3
Conclusions
This contribution provided our analysis on DL pathloss estimate for UL power control. Our proposals are summarized in the following:
Proposal 1: The RSRP measurements for mobility support shall be reused for DL pathloss estimate.

Proposal 2: The following description for multiple receive antennas should be captured in Section 5.1.1 (RSRP) of TS 36.214:

“If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual receive antenna branches.”
References

[1] R4-080257, “LS on E-UTRA UL Power Control,” RAN1
[2] TS 25.331
[3] R4-081599, “Further improvements in coverage utilising Rx diversity,” Vodafone Group
