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1. Introduction
In RAN #67, a WI on defining requirements for 4Rx UEs was agreed in [1]. The requirements for radio link monitoring are subject to a feasibility study. The topic was discussed in RAN4#74Bis, however, no agreement could be reached. It was agreed to continue the analysis based on the WF in [2]. In this paper further discuss this issue.
2. Discussion

In [3] we presented some analysis on whether to define RLM requirements for 4Rx UEs and the recommendation was to maintain the same SNR as used for 2Rx UEs because of DL-UL link imbalance. This view was shared by other companies but the need to define different requirements for 4Rx (in terms of PDCCH BLER targets) was also raised. 
We believe that first it should be agreed to maintain the same target SNR for out of sync and in-sync for 4Rx UEs as for 2Rx UEs.

Proposal: Maintain the same SNR for out of sync and in sync for 4Rx UEs and 2Rx UEs.

If this basic principle is agreed then it can be further discussed how to define the core requirements and the test cases. One option would be to define requirements for UEs that are using 4 receivers in terms of PDCCH BLER(the target PDCCH BLERs for OoS and IS would be lower compared to 2Rx). If a UE is using 4 Rx then it would perform RLM based on the new requirements for 4Rx, if the UE is using 2Rx it would perform RLM based on the current requirement. This option would enable opportunistic fallback to 2Rx for a 4Rx UE and would be straightforward.

In terms of testing, the test could be defined for a 4Rx UEs(Nx4 channel) and the UE could perform RLM based on either 2Rx or 4Rx. This would enable opportunistic fallback to 2Rx in normal field operation and also addresses the proposals in [4] to have requirements for both 4Rx UEs and 2Rx UEs and ensure that UEs operating with 2Rx perform RLM according to the specifications.
In [2] simulation assumptions were agreed to check the PDCCH BLER performance difference between 2Rx and 4Rx. Based on these assumptions the simulations results for out of sync and in-sync are shown in Figures 1 and 2. As can be seen, the performance is roughly 3dB. Based on the proposal above, the out of sync BLER target for 4Rx should be around 0.3% and 0.01% for OoS and InS. This values can be further refined through a simulation alignment campaign. 
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Figure 1. PDCCH BLER Comparison for OoS in AWGN       Figure 2. PDCCH BLER Comparison for InS in AWGN
3. Conclusion
 In this paper we further analyzed the RLM requirements for 4Rx UE. As baseline, we propose to maintain the same SNR for out of sync and in sync for both 2Rx and 4Rx UEs.
Proposal: Maintain the same SNR for out of sync and in sync for 4Rx UEs and 2Rx UEs.
Following this proposal, new requirements and test cases for 4Rx UEs could be defined in such a manner that opportunistic fallback to 2Rx is enabled and a 4Rx UE can perform RLM even when it is operating in a 2Rx mode.
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