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1 Introduction
In RAN4 meeting #74bis, the issues on RRM requirements for 4Rx antenna ports had been discussed. This paper shares our views on the RLM requirements for 4Rx antennas. 

2 Discussion
The WI objectives for RRM core requirements on 4Rx antennas are[1]:
· 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

In last meeting, the issues on RLM of 4Rx antenna ports were widely discussed, and a preliminary simulation assumption had been agreed. In the way forward [2], it was agreed that: 

-
Radio link monitoring is based on Qin and Qout , which are corresponding to a hypothetical PDCCH transmission block error rate of 2% and 10% respectively.

-
Encourage interested companies to carry out link level simulation to investigate the RLM performance for 4 Rx. Preliminary simulation assumptions are given as below.
Until this time, the feasible of RLM requirements with 4 Rx antennas has not reach a consensus. The main concerns are the UL/DL coverage imbalance and UE power consumptions. 
It is specified in TS 36.133 that the UE shall estimate the downlink link quality based on the cell-specific reference signal and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality. The threshold Qin and Qout shall correspond to certain block error rates of hypothetical PDCCH transmissions taking into account the PCFICH errors with specified transmission parameters. As a UE use 4Rx antennas may have more diversity gain than with 2Rx antennas, better DL demodulation performance shall be achieved. 

If we don’t specify the RLM requirement for 4Rx antennas, the demodulation performance of 4Rx antennas still can be enhanced, which will improve the throughput of the system. 

If we specify the RLM requirement for 4Rx antennas with the Qin and Qout estimated with the parameters the same as 2Rx antennas with exception of the antenna configuration, the DL coverage would be enhanced. However, the UL coverage is not enhanced. When a UE in the cell edge monitors its downlink is in-synchronization, eNB may not receive its ACK/NACK message correctly, which will damage the downlink demodulation performance. In order to assess the actual effects, joint simulation of downlink and uplink can be carried out to evaluate the impact of incorrect feedback reception in eNB to the downlink performance for confirming the necessity of specifying RLM requirements for 4Rx antennas. 
If we specify the RLM requirements with the Qin and Qout estimated with the parameters different to the specified 2Rx antennas except the antenna configuration, there are also some problems. For example, UE may adaptively use 2Rx/4Rx to reduce power consumption, it is unreasonable for eNB to enforce a UE always use 4Rx antennas. As eNB does not know how many receive antennas the UE uses, it shall transmit with parameters that can ensure the performance of 2Rx antennas. As Qout is estimated by the parameters that can provide maximum coverage, and Qin is estimated by the typical implementation parameters, it is not reasonable to change the parameter configurations. 

Based on the discussions above, we propose that:
Proposal 1: Joint simulation of downlink and uplink can be carried out for confirming the necessary of specifying RLM requirements for 4Rx antennas.
3 Conclusions
In this paper, we discussed issues on the RLM requirements for 4Rx antennas. Based on the discussion, we propose 
Proposal 1: Joint simulation of downlink and uplink can be carried out for confirming the necessary of specifying RLM requirements for 4Rx antennas.
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