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1.
Introduction

In recent RAN WG1 and WG4 meetings, the definition of CPICH measurements in the case where the UE receives CPICH with 2 RX antennas has been discussed, and the CRs in [1] were agreed to TS25.215 on this issue at RAN#36. Vodafone has since been reviewing this decision in more detail, and we feel that the current definition is over-pessimistic. Our concerns are further described in this document with a proposed way forward.
2.
Discussion
2.1
Status in RAN WG1

The following text shows the agreed changes to TS25.215 that captures the definition of CPICH measurements measured on 2RX antennas at the UE. The reason for this definition was mainly based on the argument that measures of path-loss could be impacted by the “summing” of the powers received at the 2 RX antennas. This is due to the fact that the Node B is unaware of whether the UE supports 2 RX antennas or 1 RX antenna, and summing the powers may lead to an under-estimation of the uplink path-loss between Node B and the UE.
Based on this it seems that performance requirements for RAN WG4 will be agreed at this meeting.

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

5.1.1
CPICH RSCP

	Definition
	Received Signal Code Power, the received power on one code measured on the Primary CPICH. The reference point for the RSCP shall be the antenna connector of the UE. If Tx diversity is applied on the Primary CPICH the received code power from each antenna shall be separately measured and summed together in [W] to a total received code power on the Primary CPICH. If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of received code power of all diversity branches separately measured.

	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


>>> End of changes to this section

5.1.3
UTRA carrier RSSI

	Definition
	The received wide band power, including thermal noise and noise generated in the receiver, within the bandwidth defined by the receiver pulse shaping filter. The reference point for the measurement shall be the antenna connector of the UE. 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.

	Applicable for
	CELL_DCH intra, CELL_DCH inter


>>> End of changes to this section

5.1.5
CPICH Ec/No

	Definition
	The received energy per chip divided by the power density in the band. 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 reported value shall be equivalent to the linear average of the received Primary CPICH energy per chip (Ec) of all diversity branches measured separately. For No, the linear average of the power density values in the band of each receiver shall be used for calculating the Ec/No.

	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
Concerns of the current definition
The CPICH measurements defined above are applicable to mobility in both idle and active RRC states, with respective thresholds to indicate to the UE whether the cell is suitable for camping or not. With this new measurement definition for CPICH measurements, it is imperative that the ability of the UE to camp on a UTRA cell is not reduced when it has multiple receive antennas. However, there seem to be cases where in reality (when realistic antenna assumptions are used at the UE) the measurement definitions above would mean that the UE will perceive that the UTRA cell is not suitable for camping, because either one or both downlink antennas have individually worse antenna efficiency than the antenna used for the uplink. Therefore even if the UE was in reasonable uplink coverage of the Node B, the UE may actually re-select to another RAT, which does not seem to be desirable.
2.3
Further optimisation

Whether uplink or downlink is the limiting factor in terms of the UE suitability to camp on a UTRA cell is a matter of cell planning considerations, and network configuration. One of the benefits of Receive Diversity in the downlink is that the UE should be able to achieve the same throughput in worse channel conditions (this may also be translated into a coverage gain in the downlink, which would be important for cells at the edge of UTRA coverage). However,  with the current measurement definition, it would seem that if the suitability criteria was planned considering downlink coverage as the limiting factor, then because of the current measurement definition, the UE at the edge of UTRA coverage with multiple antennas would perceive itself to be in poor channel conditions at the same time as the UE with a single receive antenna, because the linear average cancels out any gain that could be observed with multiple receive antennas. 
3.
How to progress?
Vodafone proposes that RAN4 should discuss the issues in this document further, in order to:

1) Ensure that the ability of the UE with multiple receive antennas to camp on a UTRA cell is not worse than that of the UE with a single receive antenna, using practical implementation considerations.
2) Verify whether optimisations can be made such that when the cell is based on downlink coverage considerations, then the ability of the UE with multiple receive antennas to camp on a UTRA cell can be extended over that of the UE with a single receive antenna.
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