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1
Introduction

The UE measurement definitions when Rx diversity is applied were approved to 3GPP in May RAN1 meeting #49 in Kobe, Japan [1] and introduced to the June version of TS25.215.

RAN plenary and RAN1 have now seen a contributions [2,3] reopening this issue. This contribution is intended to respond to the concerns raised in [3] as well as discuss briefly of the problems seen with the solutions proposed in [3]. We would further like to point out that the discussion is expected to be taking place in RAN4 as well and that the decision of whether the measurement definition is suitable or not seems to be more on the RAN4 area of expertise.
2
Discussion of the points raised in [3]
2.1
Discussion of the problem description of [3]
The document [3] raises the following problem

In most implementations the antennas (and their gain) will be different. Hence, using the linear average means that the reported CPICH Ec/No might be lower when Rx diversity is applied than for the corresponding single antenna case. This is, indeed, contrary to the expected performance on a traffic channel. If, on the other hand, the sum of the measured values are reported, one can expect that a too high value is reported since this will ignore any correlation present between the receive antennas. 

Firstly we do acknowledge that the Ec/No definition as a linear average may suffer from the possible gain differences of the two Rx antennas and that the reported Ec/No could be slightly lower than in the corresponding single antenna case unless 

a) The corresponding single antenna is in a fade that the Rx diversity is specifically designed to compensate for

b) The UE may be aware of the imbalance of the two antennas and could compensate for this. 
The very fundamental property of Rx diversity is that it smoothens out the Ec/No variations and thus sometimes single antenna UE in the same environment is reporting a better and sometimes worse Ec/No values compared to linear average report of an Rx diversity UE. In any case the expected traffic channel performance of the Rx diversity UE is better than a single antenna UE, so this fact alone cannot be seen as a problem but rather a desired feature of Rx diversity.
We agree about the conclusion that the sum of the two antennas should not be used as the value reported, this is exactly the reason why this was not adopted to the specifications and as such does not in our opinion require further discussion.
Finally we would like to note that the gain difference between the two antennas cannot be very large or else the RX diversity gain is practically lost.

2.2
Discussion of solution proposals of [3]
The document [3] proposes the following solution

One way to make the measurement more consistent to the expected performance is then to report the value measured on the “best” antenna.

Since the CPICH RSCP can be used to estimate UL pathloss, a relation to the Tx antenna would better reflect the use of the measurement. If, for example, one Rx antenna is blocked (by e.g. a users hand) both the sum and average may not at all have any relation to the needed UL power. One way to get around this would be to define the measure so that it relates to the Tx antenna.

Our interpretation of [3] is that the UE is proposed to

· CPICH Ec/Io measurement: Measure Ec/Io of the two antennas separately and report the maximum

· CPICH RSCP measurement: Measure the RSCP of the antenna that is also used for transmitting

It may very well be too far reaching a conclusion when one assumes that the usage of single antenna in general and  Tx antenna in particular in the Rx measurement is better representing the situation than using linear average of the two antennas.

a) The uplink is typically employing Rx diversity, thus UL pathloss might be better represented by employing RX diversity in the CPICH RSCP measurement rather than using single antenna

b) The separation of Rx and Tx requires additional components such as duplex filter,  which are not needed in the Rx only branch which may well favour the Rx only antenna to be the ‘better’ antenna

c) Optimisation of a dual RX/TX antenna to maximise its performance on the TX band may reduce its performance on the RX band. Similarly to b) this may favour the Rx only antenna to be the ‘better’ antenna. In this scenario, the gain of the RX only antenna may be comparable to the TX gain.
d) The proposed RSCP definition precludes any implementation where there is a separate antenna for TX in addition to 2 RX antennae.

We believe that these issues are closely related to UE antenna implementation, and the definitions proposed in [3] may prove too restrictive on this important aspect of UE design.
3
Conclusion
This discusses the potential problems raised by the document [3] and does not share the view that the current specification is erroneous and requires fixing. This document also discusses the solution proposed in [3] and points out that they may be introducing other problems and are based on a non-generic assumptions on how the UE antenna implementations would actually work 

Our view is that the UE measurement definitions for the RX diversity case as agreed in RAN1#49 are correct and that no changes mandating specific antenna configuration implementations are neither needed nor desirable. If further clarifications are still considered desirable in RAN1, one possibility would be to state more clearly that the UE may be allowed to compensate for gain mismatch that it is aware of. In view of the many antenna configurations that could be imagined, it would seem impossible to specify in detail how this is done.
In view of the plenary discussion, which was centred only around cell suitability criteria, an alternative approach is proposed in [4], where the definition of Qrxlevmeas in cell suitability criteria could be modified to account for prior knowledge of antenna gain. Again, due to the many possible differences in UE antenna design, we do not believe that the corresponding RAN2 specifications in 25.304 could prescribe exactly the way in which this is done.
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