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1. Introduction
At the last RAN4 meeting, remaining issues on collision among RLM-RS, SMTC and MG were discussed, but UE behavior in case of full overlap between RLM-RS and SMTC was still under discussion. In this contribution, we provide our views on remaining issues on collision among RLM-RS, SMTC and MG.
2. Discussion
Full overlap between SMTC and RLM-RS outside of MG in FR2
In the last few meetings, collision issue among RLM-RS, SMTC and MG have been discussed, but UE behavior in case of full overlap between RLM-RS and SMTC outside of MG for FR2 is still under discussion. Since UE could not perform RLM and intra-frequency measurement simultaneously in FR2 due to Rx beam restriction, timing sharing between RLM and intra-frequency measurement on SSBs overlapped with SMTC window needs to be defined. At RAN4#87 meeting, companies provided following alternatives on UE behavior for this scenario.
· Alt. 1: Fixed sharing factor should be specified.
· Option 1-1: Ratio between RLM and intra-frequency measurement, i.e. RLM:RRM, is 1:1.
· Option 1-2: Ratio between RLM and intra-frequency measurement, i.e. RLM:RRM, is 1:2.
· Alt. 2: Configurable sharing factor should be specified.
· Option 2-1: Flexible sharing factor via signaling.
· Option 2-2: Sharing factor depends on pre-defined conditions.
From operator’s point of view, configurable sharing factor would be preferable since NW could have flexibility on opportunity for RLM and RRM measurement depending on situation. However, additional signaling would have impact on ASN.1 frozen. In addition, NW already has some flexibility on SMTC and SSB configurations, and hence benefit from additional signaling to indicate sharing factor would be quite limited. On the other hands, fixed sharing factor would make UE to perform RLM and intra-frequency measurement at the same ratio irrespective of configurations of RLM-RS, SMTC and MG. Since interval between subsequent samples and/or number of SSBs UE could utilize for each measurement would be various depending on configurations of RLM-RS, SMTC and MG, appropriate sharing ratio between RLM and intra-frequency measurement would be different. Therefore, Option 2-2 could be more suitable for full overlapping scenario. 
Observation 1: Configurable sharing factor should be specified on pre-defined conditions since appropriate sharing ration between RLM and intra-frequency measurement would be different depends on RLM-RS, SMTC and MG configurations.
Figure 1 shows some cases depending on RLM-RS/SMTC periodicity and ratio between RLM and intra-frequency measurement. As shown in Case 1 and 2, same ratio between RLM and intra-frequency measurement, i.e. RLM: Intra-freq measurement = 1:1, can be realized by configuring two times longer SMTC periodicity than RLM-RS periodicity except for the case where RLM-RS and SMTC periodicity are 160 ms. Therefore, it would not be beneficial to specify Option 1-1 when RLM-RS and SMTC periodicity are shorter than 160 ms. That is why ratio between RLM and intra-frequency measurement should be 1:2 to make intra-frequency measurement more frequent as proposed in [1]. 
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Figure 1: Illustration for some cases depending on RLM-RS/SMTC periodicity and ratio between RLM and intra-freq measurement
On the other hands, when RLM-RS and SMTC periodicity are 160 ms, NW cannot set longer SMTC periodicity, and in this case, UE could actually perform RLM every 480 ms if RLM:RRM is 1:2. This fact would cause too long evaluation periods for RLM, and hence ratio between RLM and intra-frequency measurement should be 1:1 when RLM-RS and SMTC periodicity are 160 ms. 
Meanwhile, Case 4 in Figure 2 would be different scenario from NW point of view. In this case, NW configures longer SMTC periodicity than RLM-RS periodicity, but RLM-RS outside of SMTC would be fully punctured by MG. Thus, RLM-RS would be fully overlapped by SMTC outside of MG. Consequently, evaluation periods for RLM would be too long though NW sets shorter RLM-RS periodicity than STMC periodicity to make UE to perform RLM more frequent. Therefore, sharing ratio should be 1:1 for this case.
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Figure 2: Illustration for the case of full overlap between RLM-RS and SMTC outside of MG
Proposal 1: Sharing factor for SSB timings in case of full overlap between RLM-RS and SMTC should be 1:1 or 1: 2 according to following conditions.
· Sharing factor should be 1:1 for following conditions.
· RLM-RS and SMTC periodicity are 160 ms, or
· RLM-RS periodicity is half of SMTC periodicity and RLM-RS outside of SMTC is fully covered by MG.
· Sharing factor should be 1:2 for the other conditions.
3. Conclusion
In this contribution, we provided our views on remaining issues on collision among RLM-RS, SMTC, and measurement gap, and we made following observation and proposal.
Observation 1: Configurable sharing factor should be specified on pre-defined conditions since appropriate sharing ration between RLM and intra-frequency measurement would be different depends on RLM-RS, SMTC and MG configurations.
Proposal 1: Sharing factor for SSB timings in case of full overlap between RLM-RS and SMTC should be 1:1 or 1: 2 according to following conditions.
· Sharing factor should be 1:1 for following conditions.
· RLM-RS and SMTC periodicity are 160 ms, or
· RLM-RS periodicity is half of SMTC periodicity and RLM-RS outside of SMTC is fully covered by MG.
· Sharing factor should be 1:2 for the other conditions.
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