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1.
Introduction

At the last RAN WG4#47bis, Vodafone presented a paper [1] discussing the possibility of coverage enhancements for Rx diversity UEs. Some comments were raised on some of the details of the paper, and it was never concluded as to the way forward. Hence this paper tries to respond to those comments, as well as ask once again if there is any benefit in the potential solution proposed at RAN4#47bis.
2.
Discussion at RAN4#47bis
2.1
Baseline proposal for Release 8
It was pointed out that the the maximum measured value for the CPICH RSCP, UTRA RSSI, and CPICH Ec/No does not seem to be capped, and on that basis it was stated that it seems to allow the layer 1 to consider the Rx diversity gain within the measured value whilst still complying to the definition of the measurement. 

Comment: Qualcomm raised the point that for CPICH Ec/No, this would not be the case. 

Response: Looking at the measurement definition again, there does not seem to be a direct coupling between the overall CPICH Ec/No, and the overall CPICH RSCP/UTRA RSSI, except to say that the overall value shall not be lower than the value on any individual antenna branch. Hence Vodafone feels that there is no problem with compliance to the Release 7 definition.

------------------------------------------------------------------------------------------------------------------------------------------------

5.1.5
CPICH Ec/No

	Definition
	The received energy per chip divided by the power density in the band. If receiver diversity is not in use by the UE, the CPICH Ec/No is identical to CPICH RSCP/UTRA Carrier RSSI. Measurement shall be performed on the Primary CPICH. The reference point for the CPICH Ec/No shall be the antenna connector of the UE. If Tx diversity is applied on the Primary CPICH the received energy per chip (Ec) from each antenna shall be separately measured and summed together in [Ws] to a total received chip energy per chip on the Primary CPICH, before calculating the Ec/No. If receiver diversity is in use by the UE the measured CPICH Ec/No value shall not be lower than the corresponding CPICH RSCPi/UTRA Carrier RSSIi of receive antenna branch i.

	Applicable for
	Idle,

URA_PCH intra, URA_PCH inter,

CELL_PCH intra, CELL_PCH inter,

CELL_FACH intra, CELL_FACH inter,

CELL_DCH intra, CELL_DCH inter


------------------------------------------------------------------------------------------------------------------------------------------------

2.2
Optimisation in derivation of measurement

It was also pointed out that there may be ways for the UE to optimise when to consider the Rx diversity gain in measurements for RSCP measurements. For example if the measurement was being used to monitor “uplink channel conditions” that the UE may experience, then this may provide an inaccurate result.

(Note: This issue does not need to exist purely with the use of multiple UE receive antennas, it may be that the downlink antennas has noticeably higher gain than the UE Tx antenna).

It was suggested that a simple way of solving this issue would be to send a single bit on the downlink in both idle mode and connected mode to indicate whether the CPICH RSCP measurement is intended for “downlink” or “uplink” purposes, such that the UE can make a better assessment of how to derive the measured value for this measurement. Also it was suggested that it may also be useful to signal something to the UE via GERAN, for the case where it would like to use multiple receive antennas to measure UTRAN cells.

There was no feedback however on this proposal. Hence it would be beneficial if an agreement could be made at this meeting on whether this is needed or not.

Testing
It was felt that there is no impact on current tests by allowing the UE to report a value greater than linear average, but feedback would be appreciated.

2.3
Consideration for LTE
Based on the above, we do not see any reason why the same approach cannot be applied for LTE, as discussed in RAN WG4#47bis.
4.
Proposal

Vodafone propose for the further invesitgation in this document to be discussed further, and that RAN4 endorse some way forward on this by the end of the meeting.
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