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1. Introduction
This contribution discusses RLM-RS, MG and SMTC collisions, following on from the way forward in [1]
2. Discussion – type A/B measurements
Firstly, we consider open issues for UE behavior in type A/B measurements. For reference, the agreements from the WF 6are

	· 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. 



2.1. Collision between type A/B measurement and measurement gap, FR1
In the previous meeting, quite good progress was made for collision between type A/B measurement and measurement gap. At least for FR1, there are not so many remaining issues. Requirements for fully non-overlapping and partially overlapping type A/B measurement and MG are settled and the only remaining case to consider is full overlap between type A/B measurement and measurement gap. For this case, there is not much difference between a type A/B measurement and a type C measurement except that RF retuning does not need to be done/ However, the network will not be aware of which MG the UE performs the type A/B measurements, so the scheduling of the UE follows MG. At any rate, it makes sense that a consistent approach is used in requirements setting so we propose

Proposal 1: When FR1 type A/B measurements and measurement gap are fully colliding, the type A/B measurement is treated in the same way as a type C measurement

Of course, the requirements for type C measurements, including intra/interfrequency gap sharing are still not finalised but we think that as a principle it is important for this case to reuse the same approach for type A/B measurements sharing gaps with type D measurements

2.2. Collision between type B measurement and measurement gap, FR2

For FR2, the way forward is more open than for FR1. Considering first the partial overlap case (scenario 2b) our view is that it makes sense to use a similar approach as for FR1, i.e. 

Proposal 2: For scenario 2b, Option 1-1: “Intra frequency measurement could be conducted only outside of MG” is selected
For scenario 1b, we also think it would make sense to use the same general approach as for FR1, i.e.
Proposal 3: When FR2 type A/B measurements and measurement gap are fully colliding, the type A/B measurement is treated in the same way as a type C measurement

Again, further consideration is needed on how a type C measurement would be shared with type D.

For fully non-overlapping scenario 3b, this case is already settled in that it is decided that requirements on type B measurement are specified without considering MG
3. Discussion – RLM
The agreements for UE behviour in RLM are:
	· 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.



For MG, the approach for both FR1 and FR2 requirements seems quite settled since all MG are used for RRM measurements. This means there is no need to relax RRM requirements due to RLM, and the RLM requirements need to take account of lost opportunities due to the possible measurement gaps as indicated in the WF.

For FR1 measurements without gaps, things are also quite straightforward. The UE does not perform RX beamforming, so it can always measure serving cell SSB based RLM-RS at the same time as it makes RRM measurements. The same numerology will be used for SSB based RLM-RS and SSB based measurements, so either type A or type B measurement can be performed at the same time as RLM. 

3.1. Collision between type B measurement and RLM, FR2
As indicated in the WF, for partial overlap between SMTC and RLM-RS outside of MG, the RLM requirements only consider
all the RLM-RS which is not overlapped with SMTC window. This is written in the way forward from the perspective of RLM. For RLM, UE is informed the periodicity of the actual SSB transmission of the PCell/PSCell, while intra-frequency measurement is only performed based on the information in SMTC. In general, the SMTC periodicity can be equal to or longer than the actual SSB transmission (as informed to the UE in RLM-RS configuration). For partial overlap case, the SMTC periodicity is longer than the actual SSB transmission.

Based on the agreement that for partial overlap between SMTC and RLM-RS outside of MG, the RLM requirements only consider
all the RLM-RS which is not overlapped with SMTC window, the implication is that no type B measurement opportunity is lost as a result of RLM in the partial overlap (from RLM) perspective, and hence
Proposal 4: For partial overlap between type B and RLM-RS, there is no need to modify the intrafrequency type B requirement to account for RLM-RS.

On the other hand, the RLM requirements need to account for the missing RLM-RS opportunities. This is already captured in RLM requirements according to

· P is 1/(1- TSSB/SMTC period), when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB, and there are SSB occasions which are overlapping with some but not all occasions of intra-frequency SMTC; …
The main scenario which needs to be considered is full overlap between type B measurement and RLM-RS. This scenario can only occur if SMTC periodicity = actual SSB transmission periodicity.
For this scenario, the WF indicates

· 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.
 For this FR2 scenario, we propose a signalled sharing parameter which indicates the sharing between RLM-RS and type B measurement in SMTC. Since both measurements are fully colliding, the definition of the sharing operation is straightforward. If X% of opportunities are usable for RLM, 100-X% are then left for type B measurement. Hence, the RRM delays for type B measurement should be scaled by 1/(100-X) in this case.
Proposal 5: For full overlap between type B and RLM-RS, a configurable sharing factor Xintra-ssb,intra-meas is used to indicate the percentage of SSBs which are used for intrafrequency measurements

Proposal 6: From an RLM perspective, evaluation period is scaled by 1/ Xintra-ssb,intra-meas and from an intra-frequency type B measurements perspective, RRM delays are scaled by 1/ (100-Xintra-ssb,intra-meas).
Note that the scope of all this discussion is for FR2 only, since for FR1 there is no UE RX beamforming and hence type A/B measurement and RLM evaluation may be performed on the same SSB. A similar approach would naturally also be applicable if RAN4 concludes on a fixed sharing ratio, except that Xintra-ssb,intra-meas and 100- Xintra-ssb,intra-meas may be replaced by fixed values.
4. Conclusion

UE behaviour for type A/B measurements

FR1

Proposal 1: When FR1 type A/B measurements and measurement gap are fully colliding, the type A/B measurement is treated in the same way as a type C measurement

FR2

Proposal 2: For scenario 2b, Option 1-1: “Intra frequency measurement could be conducted only outside of MG” is selected

Proposal 3: When FR2 type B measurements and measurement gap are fully colliding, the type B measurement is treated in the same way as a type C measurement

Collisions between type B measurement and RLM, FR2
Proposal 4: For partial overlap between type B and RLM-RS, there is no need to modify the intrafrequency type B requirement to account for RLM-RS.

Proposal 5: For full overlap between type B and RLM-RS, a configurable sharing factor Xintra-ssb,intra-meas is used to indicate the percentage of SSBs which are used for intrafrequency measurements

Proposal 6: From an RLM perspective, evaluation period is scaled by 1/ Xintra-ssb,intra-meas and from an intra-frequency type B measurements perspective, RRM delays are scaled by 1/ (100-Xintra-ssb,intra-meas)
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