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1 Introduction

In the last Ran#67, new WI[1] of LTE DL 4 Rx antenna ports was approved. This paper discusses considering points for feasibility of RLM requirements. 
2 Discussion
New Work Item of LTE DL 4 Rx antenna ports was agreed and its objective of RRM is as below.

· Objective of RRM core requirement with 4 Rx AP

· Study feasibility of RLM requirements with 4 Rx antenna 

· The outcome of the feasibility study is decision on whether RLM requirements need to be specified.

· Specify RLM requirements based on the outcome of the above feasibility of using 4 Rx for RLM requirements
· Objective of RRM performance requirement with 4 Rx AP
· Specify RLM performance requirements based on the conclusion of RLM core requirement part
Objective of RRM is related to feasibility of RLM. In the last meeting, the feasibility was discussed between interested companies and issues such as UL/DL coverage imbalance(2Tx for UL, 4Rx for DL) and UE power consumption were raised. 
For solving UL/DL coverage imbalance, eNB solution was suggested by one company. So, system impact from the UL/DL coverage imbalance should be investigated with or without eNB solution. Basically, baseline can be without eNB solution. Because, there is no limitation for UE behavior which has 4Rx APs, for example, UE may use 2Rx APs for RLM even though having 4Rx APs to save power. And it may not be possible for eNB to know the number of effective antenna of UE to be used for RLM. For this case, if eNB does run the solving algorithm, it also would give additional impact on UL/DL coverage imbalance. 
And, system throughput needs to be investigated by considering Hand Over assuming that  SNR corresponding to In-synchronization and  Out of Synchronization  with 4Rx APs is  lower than 2Rx APs. Here, SNR point of HO with 4Rx APs can be also assumed to be same as that with 2Rx APs regarding the reported RSRP which shall not be lower than the corresponding RSRP of any of the individual diversity branches when receiver diversity is in use by the UE.
Based on the discussion, we propose as following.
· Proposal 1: For feasibility of RLM requirements with 4 Rx APs, UL/DL imbalance impact should be investigated for both eNB side and UE side.
· Proposal 2: For feasibility of RLM requirements with 4 Rx APs, eNB which does not know the effective number of antenna in use by the UE should be considered as baseline.
· Proposal 3: For feasibility of RLM requirements with 4 Rx APs, system throughput should be investigated with hand over using same criterion of RSRP and RSRQ with 2Rx APs.
· Proposal 4: For feasibility of RLM requirements with 4 Rx APs, it should be considered the flexibility of 2 Rx APs in use by the UE for power saving.
· Proposal 5: After defining the feasibility of RLM requirements with 4 Rx APs, RLM performance requirements could be progressed with simulation assumption.
3 Conclusion
In this paper, we dealt with the raised issues such as UL/DL imbalance, the flexibility of 2 Rx APs in use for power saving, and criterion of RSRP for hand over for feasibility of RLM requirements with 4 Rx APs which was approved in the Ran#67.  Based on these, we proposed as below. 

· Proposal 1: For feasibility of RLM requirements with 4 Rx APs, UL/DL imbalance impact should be investigated for both eNB side and UE side.
· Proposal 2: For feasibility of RLM requirements with 4 Rx APs, eNB which does not know the effective number of antenna in use by the UE should be considered as baseline.
· Proposal 3: For feasibility of RLM requirements with 4 Rx APs, system throughput should be investigated with hand over using same criterion of RSRP and RSRQ with 2Rx APs.
· Proposal 4: For feasibility of RLM requirements with 4 Rx APs, it should be considered the flexibility of 2 Rx APs in use by the UE for power saving.
· Proposal 5: After defining the feasibility of RLM requirements with 4 Rx APs, RLM performance requirements could be progressed with simulation assumption.
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