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1. Introduction
At RAN4 #75 meeting, whether to introduce 4Rx RLM test case was discussed extensively, but there was no consensus.  In this contribution, our views on this issue and our preference on how to test the 4Rx RLM are provided. 
2. Whether to introduce 4Rx RLM test
A way forward [1] about the detail test parameters on 4Rx RLM was approved at RAN4 #74BIS meeting. The gains between 2Rx and 4Rx of in sync and out of sync are summarized in Table 1 and Table 2 respectively.

Table 1 simulation results for in sync

	Channel mode
	1x2
	1x4
	gain
	2x2
	2x4
	gain

	AWGN
	-7.2
	-9.6
	2.4
	-10.6
	-13.2
	2.6

	ETU70
	-5.8
	-8.4
	2.6
	-8.8
	-11.4
	2.6

	ETU30
	-5.8
	-8.4
	2.6
	-9.2
	-11.6
	2.4


Table 2 simulation results for out of sync

	Channel mode
	1x2
	1x4
	gain
	2x2
	2x4
	gain

	AWGN
	-8.4
	-11.2
	2.6
	-11.4
	-13.8
	2.4

	ETU70
	-7
	-9.4
	2.4
	-9.2
	-12.4
	3.2


From the simulation results, it can be seen that using 4Rx for RLM provides 2~3dB gain compared to 2Rx. By using 4Rx, the DL coverage can be improved, which is important in certain scenarios. For example, in some rural area or pastoral area, there may be only one eNB in a village, it is necessary to expand network coverage.  As for the limitation of UL coverage, there are some advanced algorithms (eg, 8RX or IRC receiver) at network side, so the coverage imbalance between UL and DL may be not so large as expected. In addition, 4Rx UEs bring system benefits. Since UE with 4Rx performs better at PDCCH reception, the PDCCH boosting power can be reduced to improve throughput or the PDCCH aggregation level can be lowered to increase PDCCH capacity.
Proposal1: It is proposed to introduce 4Rx RLM test.
3. How to test 4Rx RLM
There were some discussions on how to test 4Rx RLM due to the opportunistic usage of 4Rx. There are three options obtained from discussions in the last meeting.
· Option1: UE is tested for 4RX radio link monitoring under the assumption that PDSCH is always scheduled in the test. (R4-152846)
· Option2: UE would indicate network the use of 4Rx or 2Rx.
· Option3: network would configure UE to use 4Rx or 2Rx.
Option1 specifics a scenario where 4Rx should be used based on PDSCH scheduling. 4Rx radio link monitoring will be used if PDSCH is scheduled. In option2 and option3, signalling is used to indicate the usage of 2Rx or 4Rx. The difference is the signalling direction. All of these three options can address the potential power assumption issue. Option1 is less relevant towards the real network, but no new signalling is needed. In contrast, option2 and option3 are more flexible, but both of them need to introduce new signalling.  

In our opinion, it is suggested that network configures UE to use 4Rx or 2Rx. 4RX UE improves the communication range which is needed in some scenarios (eg, the village or pastoral area with one eNB). Network signalling ensures that RLM is performed with four antennas in the network’s weak area or blind spots. Besides, it is more flexible to make an appropriate decision by network considering a combination of load information, channel condition, power consumption, while UE has no idea about the DL load. If there is heavy load, network configures UE to use 4RX. In this case, PDCCH boosting power can be reduced and the throughput can be improved to some extent. If there is light load, network can configure UE to use 2RX according to channel condition. In addition, network can indicate whether 4RX RLM is used or not in view of coverage issue. Since there are some methods (eg, 8RX) utilized at network side which can improve UL coverage, the coverage imbalance may not be enlarged. In this case UE can be configured to use 4RX. 
Proposal2: It is proposed to configure UE to use 4Rx or 2Rx by network.
4. Conclusion
In this contribution, we discussed the feasibility of introducing RLM for 4Rx UEs and provide our opinions on the test of 4Rx RLM. Our proposals are:
Proposal1: It is proposed to introduce 4Rx RLM test.
Proposal2: It is proposed to configure UE to use 4Rx or 2Rx by network.
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