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1
Introduction
There had been ongoing discussions [1][2][3][4] on how to define the RRM measurement requirement for UEs with multiple antenna connectors. The motivation for the various proposed changes can be summarized as follows: 

1. At minimum, there needs to be some description on how to run RRM tests on UE’s with multiple antenna connectors
2. With well designed combining rules, there is a potential for reducing RRM measurement noise

3. With certain biasing, e.g. select best antenna based on some criteria or sum measurements, there could be gains achieved by better resource allocation between RxDiv and non-RxDiv UEs.

While there is no agreement on the detailed choices achieving the above, at least there was an agreement on that an RxDiv UE should never be disadvantaged, compared to a non-RxDiv UE, in terms of achievable throughput and coverage [1].  

In this contribution we describe our views on this topic. We will not give details but rather describe our preferences regarding some general aspects.  Parts of our comments have already been captured in [5]. 
2
Discussion
Optionality of RxDiv
Unlike in E-UTRAN, the control channel and reference signal design in UTRAN does not assume the use of RxD diversity in the UE.  Therefore we believe that for an RxDiv capable UE, actual Rx diversity operation should not be mandated in idle mode for RRM measurements. Likewise, the UE might have an option of not using Rx diversity even in connected mode [6], in which case it should not mandated to use Rx diversity for RRM measurements. This comment covers both Rel 7 and earlier releases.  Specific comments for Rel 5, 6 and 7 are given below.   
Rel 5, 6

Due to the design choices already made for Rel5 and Rel6 UEs, the introduced changes should be limited. We believe that the following is a simple but adequate way of ensuring proper UE operation and achieving the stated goal of comparable performance to non-RxDiv UE’s. 
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Rel 7
We believe that the above would adequately address Rel 7 as well; however, if it is the consensus in RAN4 to add more optimization in the case of Rel 7, we would propose the following conditions
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4
Conclusions

We summarized our proposed general outline for RRM measurement requirements for UEs with multiple antenna connectors.  We recommend that these be considered in the RAN4 work.  
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Rel 7 Requirement definition:


Using Rx diversity is optional.  Use of Rx diversity is only required for RMM if the Rx diversity is used by the UE already for some other reason. (The use of Rx diversity for RRM is never precluded.)  


When the UE does use Rx diversity for RRM measurements then it is not required to perform independent searches on both antennas or to make independent timing measurements on both antennas. The UE will combine measurement from both antennas, by selection or linear combination as RAN4 might see fit to specify, but the UE is allowed to do so by reading measurements at common finger locations across the antennas, and the determination of the timing of those finger locations by the UE might still be based on single antennas measurements.   


Proprietary antenna weighting techniques by the UE are allowed; however, the UE is still expected to pass the RRM tests in a conducted setup with equal power on both antennas.  








Rel 5, 6 Testing: 


Connect identical signals to both antenna connectors, with the same signal configuration and power level as defined for the single antenna connector case (i.e. no 3dB split)


Use identical AWGN noise on both antennas (independent noise, as in the working assumption, introduces unnecessary relaxation)


Under the above conditions, the UE is required to meet the same requirements as a single antenna UE


Rel 5, 6  Requirement definition:


No additional explicit requirement is needed or seen beneficiary beyond what was described above




























































































































































































































































































































































