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1. Introduction
At the last RAN4 meeting, collision issue among RLM-RS, SMTC window, and measurement gap were discussed, and agreements were captured in [1]. However, UE behavior in some scenarios is still under discussion. So in this contribution, we provide our views on remaining issues.
	Agreements: UE behavior in case of RLM
· 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.

Agreements: UE behavior in case of type A/B measurements
· 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. 

Agreements: UE behavior in measurement gap
· 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.


2. Discussion
Collision issue among RLM-RS, SMTC, and measurement gap were discussed at RAN4 #86bis, and some agreements were made in [1]. However, UE behavior in some cases has been still unclear, and hence further discussion on remaining scenarios is needed. 
Full overlap between SMTC and RLM-RS outside of MG in FR2
Since UE could not perform RLM and RRM measurement simultaneously in FR2 due to Rx beam restriction, some companies including us proposed that only partial overlap case between SMTC and RLM-RS should be specified to make UE have enough opportunity for RLM. However, it was argued that specification on full overlapping between SMTC window and RLM-RS outside of MG would be required for case that NW configures same SMTC periodicity as RLM-RS periodicity, and agreement were made as “Certain ratio between RLM and intra-freq measurement within available SSB timings should be specified in TS 38.133” in [1]. For ratio between RLM and intra-frequency measurement, following options can be considered.
· Option A: UE has same opportunity between RLM and intra-frequency measurement;
· RLM : intra-frequency measurement = 1 : 1
· Option B: UE has more opportunity for RLM than that for intra-frequency measurement
· RLM : intra-frequency measurement = x : y (x > y)
· Option C: UE has less opportunity for RLM than that for intra-frequency measurement
· RLM : intra-frequency measurement = x : y (x < y)
[bookmark: _GoBack]As we mentioned in [2], Option A and Option B could be realized by configuring longer SMTC periodicity than RLM-RS periodicity, e.g. Case 1 and Case 2 in Figure 1. Therefore, it would not be beneficial to specify Option A or Option B when RLM-RS are fully overlapped by SMTC window.
Observation 1: Same or more opportunity for RLM than that for intra-frequency measurement could be realized by NW configuring longer SMTC periodicity than RLM-RS periodicity.
If NW configures same SMTC periodicity as RLM-RS though UE would lose some opportunities for RLM, it would mean that NW wants UE to perform intra-frequency measurement more frequently. Otherwise, NW could configure longer SMTC periodicity and/or shorter RLM-RS periodicity. Thus, ratio between RLM and intra-frequency measurement in case of full overlap between RLM-RS and SMTC window outside of MG should be Option C. In addition, too large value of y causes long evaluation delay for RLM due to sparse RLM opportunity, and hence x = 1 and y = 2 would be appropriate value, e.g. as Case 3 in Figure 1 .
Proposal 1: For FR2, UE should have more opportunity for intra-frequency measurement than RLM in case of full overlap between RLM-RS and SMTC window outside of MG, e.g. RLM : intra-frequency measurement = 1 : 2.
[image: ]
Figure 1: Illustration for some cases depending on RLM-RS/SMTC periodicity and ratio between RLM and intra-freq measurement
Scenario 2b (Partial overlap between MG and SMTC in type B) for FR2
At the last RAN4 meeting, it was agreed that UE behavior in Scenario 2b for FR2 should be defined from 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.
[image: ]
Figure 2: Illustration for Option 1-1 and Option 1-2 in Scenario 2b
From flexibility on NW configuration point of view, Option 1-2 would be more preferable, but it might cause complexity on UE implementation and specification. So, we would prefer to simplify specification in such scenario. In other words, UE would be expected to conduct type B measurement only outside of MG as in Option 1-1.
Observation 2: Following aspects should be considered to define UE behavior in case of partial overlap between MG and SMTC in type B for FR2.
· Flexibility on NW configuration and impact on system performance.
· Complexity on UE implementation and specification
Proposal 2: Intra frequency measurement should be conducted only outside of MG in case of partial overlap between MG and SMTC in type B for FR2.

Gap sharing
Gap sharing feature is also still under discussion, and RAN4 needs to discuss based on 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.
Our views on gap sharing are described in our companion paper [3].
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 observations and proposals.
Observation 1: Same or more opportunity for RLM than that for intra-frequency measurement could be realized by NW configuring longer SMTC periodicity than RLM-RS periodicity.
Proposal 1: For FR2, UE should have more opportunity for intra-frequency measurement than RLM in case of full overlap between RLM-RS and SMTC window outside of MG, e.g. RLM : intra-frequency measurement = 1 : 2.
Observation 2: Following aspects should be considered to define UE behavior in case of partial overlap between MG and SMTC in type B for FR2.
· Flexibility on NW configuration and impact on system performance.
· Complexity on UE implementation and specification
Proposal 2: Intra frequency measurement should be conducted only outside of MG in case of partial overlap between MG and SMTC in type B for FR2.
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