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Introduction
[bookmark: _Hlk513205245]RAN4 is discussing the UE behavior for different cases of collision among MG, SMTC and RLM-RS, and the corresponding UE measurement requirements. In RAN4#86bis, WF [1] is agreed and the UE behavior for most of the cases are defined. However, there are still some remaining open issues.
[bookmark: _Hlk513205847]In this paper, we will provide our views on the remaining issues for collision among MG, SMTC and RLM-RS. 
Discussion
The agreements for RLM are as follows. 
	· Scenario 1c (Full overlap between MG and RLM) is not specified according to agreement in RAN4 #86.
· For FR1,
· Scenario 2c/3c (Partial overlap/full non-overlap between MG and RLM)
· All MGs are used for RRM measurements.
· RLM requirements should be specified irrespective of SMTC occasion.
· RLM requirements only consider all the RLM-RS which is not overlapped with MG.
· For FR2,
· Scenario 2c/3c (Partial overlap/full non-overlap between MG and RLM)
· All MGs are used for RRM measurements.
· Partial overlap between SMTC and RLM-RS outside of MG
· RLM requirements only consider all the RLM-RS which is not overlapped with SMTC window.
· Full overlap between SMTC and RLM-RS outside of MG 
· RLM requirements consider SSB timing sharing between RLM and intra-freq measurement.
· Certain ratio between RLM and intra-freq measurement within available SSB timings should be specified in TS 38.133.
· Value of sharing ratio is TBD.


[bookmark: _Hlk513658267]The remaining open issue is the time sharing between RLM and intra-frequency measurement in FR2 when SMTC and RLM-RS are fully overlapping, as highlighted. As the issue is not related with MG, we will address it in our companion paper for RLM [2].
The agreements for type A/B measurements are as follows. 
	· For FR1,
· Scenario 1a/1b (Full overlap between MG and SMTC in type A/B)
· UE requirement should be specified for 1a/1b.
· The exact gap sharing between type A/B/C, type D is TBD. 
· Scenario 2a/2b (Partial overlap between MG and SMTC in type A/B)
· Type A/type B measurement should only be conducted outside the MG.
· All MGs are used for Type C/Type D measurements.
· Scenario 3a/3b (Full non-overlap between MG and SMTC in type A/B)
· Requirements on type A/B measurement are specified without considering MG.
· For FR2,
· Scenario 1b (Full overlap between MG and SMTC in type B)
· UE requirement should be specified for 1b.
· The exact  gap sharing between type B/C, type D is TBD. 
· Scenario 2b (Partial overlap between MG and SMTC in type B)
· UE behavior on SMTC overlapped with MG would be following options.
· Option 1-1 : Intra freq measurement could be conducted only outside of MG.
· Option 1-2 : Intra freq measurement could be conducted both inside and outside of MG.
· Scenario 3b (Full non-overlap between MG and SMTC in type B)
· Requirements on type B measurement are specified without considering MG. 


The remaining open issue is the UE behavior for scenario 2b in FR2, which is the partial overlapping between SMTC and MG.
For the same scenario 2a/2b in FR1, it is agreed that UE should only perform intra-frequency measurement in SMTC outside MG. In FR2 we do not have type A measurement thus scenario 2a does not exist. For scenario 2b we don’t see clear justification why measurement should be done both inside and outside MG, especially when there is agreement for FR1 that type B measurement is only performed in SMTC outside MG. 
We understand one potential difference than FR1 is that in FR2, if option 1-1 is followed and when SMTC is fully overlapping with RLM-RS, the intra-frequency measurement performance will be reduced due to time sharing with RLM. However, if option 1-2 is followed, it means intra-frequency measurement (type B) is sharing SMTC inside MG with type C/D measurement, and at the same time sharing the SMTC outside MG with RLM. The UE behavior and corresponding requirements would be quite complex. Effectively, it is same as if network configures a larger MGRP. 
[bookmark: _Ref513661226]Option 1-1 is adopted for scenario 2b in FR2 (intra-frequency measurement is conducted only outside of MG). 
The agreements on UE behavior in MG are as follows.
	· For FR1,
· Gap sharing among type A/B/C and type D is needed in case of scenario 1a/1b.
· How to share gap timings among each measurements should be determined in RAN4 #87 from options in the next page.
· For FR2,
· Gap sharing among type B/C and type D is needed in case of scenario 1b.
· Whether gap sharing is needed in case of scenario 2b would be depending on approved option (option 1-1 or option 1-2) in scenario 2b for FR2.
· How to share gap timings among each measurements should be determined in RAN4 #87 from same options for FR1.
· Clarification on Type C measurement
· For intra-frequency measurement, as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, this measurement shall be considered as intra-frequency measurement with gap(type C).
· Gap sharing
· Gap sharing among type A/B/C and type D is defined from following options.
· Option 2-1: Gap sharing factor between intra-freq and inter-freq/inter-RAT measurement via signaling could be applied.
· Option 2-2: Scaling factor could be calculated only with SMTC configurations and number of carriers without signaled gap sharing factor (e.g. R4-1804608).
· Other options would not be preclude.


Which measurement types are applicable for MG sharing is well captured. Following our Proposal 1, MG sharing among type B/C and type D is needed in case of both scenario 1b and 2b. The remaining open issue is the exact gap sharing scheme. We have a companion paper to address it [3]. 
Conclusion
In this paper, we provided our views on the remaining issues for collision among MG, SMTC and RLM-RS.
Proposal 1: Option 1-1 is adopted for scenario 2b in FR2 (intra-frequency measurement is conducted only outside of MG).
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