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1. Introduction

The WI for LTE DL 4 Rx antenna ports was approved in RAN#67 [1]. The RF core objectives for non-CA operation are the followings.

· No changes anticipated for RF Tx requirements

· All RF Rx requirements are in the scope of the work item

· specification of requirements in sub-clauses 7.1-7.10 of 36.101 applicable to 4Rx

· For each band the RF requirements are verified according to the number of Rx ports supported by the UE

As shown in the above, all RF receiver requirements are in the scope of the work item. In this contribution, we focus on how to specify REFSENS for 4Rx UE as a first step to proceed with the discussion.
2. Discussion
This requirement verifies the UE's ability to receive data under conditions of low signal level. In theory, the recombined signal from 4Rx can get 3dB higher SNR than 2Rx case since the wanted signals are correlated whereas the noise is uncorrelated. Then, even if the required signal level for each antenna port is reduced by 3dB, the same SNR as 2Rx will be achieved after MRC. On the other hand, there was a discussion that theoretical diversity gain of 3dB could not be achieved due to design challenges (e.g. the PCB trace length, multiplexing issues etc…) [2]. It should be noted, however, it has been said that UE generally has sufficient margin for REFSENS in non-CA operation, which was investigated by the measurement of several UEs in [3]. Therefore, we propose to define 3dB better REFSENS for 4Rx UE compared to 2Rx in order to obtain wide applicable range for 4Rx operation.
In addition, there were discussions on whether some sample bands should be selected [4, 5] in the last meeting. Our understanding is, however, RAN4 specification cannot define physical antenna separation and the antenna correlation which strongly depends on the UE implementation and the aspect should be considered in the design phase. Thus, we propose the REFSENS with band agnostic manner. As a consequence, we don’t need to have any sample band for the WI. 
Proposal: For 4Rx UE, 3dB better REFSENS compared to 2Rx requirement should be specified as band agnostic.
3. Conclusion 

Based on the above, we propose as the following.
Proposal: For 4Rx UE, 3dB better REFSENS compared to 2Rx requirement should be specified as band agnostic. 
How to implement the requirement in 36.101 will be discussed and determined in the next meeting.
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