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1. Introduction
In [1], Vodafone and Ericsson express some concerns with the measurement definitions for receive diversity which have been agreed in [2]. 

The main concern is related to the cell suitability criteria, and specifically that the linear average definition may lead to an RSCP measurement which is pessimistic when considering the uplink coverage of the cell. If the receive antennas have unequal efficiency, the linear average RSCP will be lower than the RSCP measured on only the most efficient antenna. If this antenna is also used for transmission and has a similar efficiency on the TX frequency band to its efficiency on the RX band, then the linear average measurement definition may lead to the cell being considered unsuitable at an earlier point than is strictly necessary.
The other proposal  in [1] is to investigate whether 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, for the case that if the suitability criteria is  planned considering downlink coverage as the limiting factor

In [1] Vodafone and Ericsson propose 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.

This document is intended to discuss further both of the issues raised 

2. Discussion on RSCP/Srxlev
Nokia and Nokia Siemens networks agree with Vodafone and Ericsson that further work could be considered on the RSCP based cell suitability criteria, S_rxlev, to avoid the possible reduction in coverage area that has been identified. One difficulty is that this issue is strongly related to the UE antenna implementation. For example:
· The antenna efficiency may be different on the RX and TX.  It may therefore not always be a safe assumption to say that the most efficient RX antenna is also the one that is being used for TX

· 3GPP should not mandate any particular implementations or antenna arrangements. For example, 3GPP specifications should not mandate that a receive diversity terminal has one RX antenna and one RX/TX antenna

Considering both of these points, we do not believe that this problem can be solved simply by  specifying that RSCP used for S_rxlev is measured only on whichever antenna is being used for TX (since this implies a particular antenna implementation). There may, however, be a case for allowing the UE additional flexibility when assessing S_rxlev in the measurement definition that it makes use of, so that known aspects of the RX and TX antenna arrangement can be considered when determining whether a cell is suitable. We believe it may be necessary from a specification point of view simply to create additional freedom in the quantity Qrxlev_meas which is compared to Q_rxlev_min. Although this would not completely guarantee the objective given in [1] to “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,”, it would at least give UE manufacturers the freedom to avoid the potential coverage reduction described by Vodafone and Ericsson. We would assume that it would be in UE manufacturer’s interest to design the UE processing in such a way that coverage can be maximised.

In an ideal world, it might seem attractive to capture in 3GPP specifications the desire that “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”. However, this seems to be a relative requirement rather than an absolute requirement and it may be difficult to find a suitable wording to cover this in 3GPP specifications. We also note that even if a wording could be found for such a requirement it would be difficult to test due to its relative nature and the likely complications of performing over the air RRM testing.

One other aspect that we would like to discuss related to RSCP and uplink coverage is that the cell suitability criteria is only applied in idle, cell_PCH, URA_PCH and cell_FACH states. Currently RAN4 has not specified any 2RX requirements for any of these states, and it seems likely that many UEs which implement receive diversity would use only one receiver in these states to save power. In this case, according to the CR in [2] the measurements would be based on only the single receiver in use, and in this way the performance with respect to cell suitability criteria would be exactly the same as for 1RX UE.
Nevertheless, some UE implementations may make use of 2RX in idle mode, and the work done on measurement definitions should ideally be future proof, to allow, for example, for future 2RX requirements which could be defined for enhanced cell-FACH. 

Proposal 1 : Additional flexibility could be introduced in 25.304 in the definition of the Qrxlevmeas used in the evaluation of Srxlev. The exact wording would still need further discussion and consideration
3. Discussion on Ec/Io and Squal and the possibilities for downlink coverage extension

The issue of enhancement of Ec/Io to reflect actual receiver performance has been discussed previously in this work. There are a number of issues to consider, for example:
· The actual gain of receive diversity depends on factors including antenna efficiencies, propagation conditions and possible antenna correlation. It may be challenging to predict the actual receiver performance based on CPICH code power  and RSSI on each antenna branch. An overoptimistic Squal evaluation would potentially be undesirable (for example in emergency call scenarios), and could lead to long periods of time when the UE was attempting to camp on weak cells that should not really be considered suitable.
· As discussed in section 2, RX diversity may not be used for the reception of all physical channels, even on a UE which has a 2RX implementation. For example, RAN4 has not defined enhanced type 1 requirements for idle mode. Therefore, it may be undesirable to consider a cell suitable when certain downlink common channels (e.g. P-CCPCH or PICH) may of insufficient quality for reliable reception with 1RX
 Based on these considerations, we believe that modification of the Squal criteria may be less desirable.
Proposal 2 : Modification of the Squal criteria for downlink coverage extension is not considered further.
4. Conclusions

In this contribution, we have presented two proposals related to the issues raised in [1].

Proposal 1 : Additional flexibility could be introduced in 25.304 in the definition of the Qrxlevmeas used in the evaluation of Srxlev. The exact wording would still need further discussion and consideration

Proposal 2 : Modification of the Squal criteria for downlink coverage extension is not considered further.
We welcome feedback and discussion on this aspect of the measurement definitions and especially whether these proposals address the issues raised in [1].
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