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1. Introduction
Currently, we focus on the colliding issue between MG and SMTC when defining intra-frequency measurement requirements [1]. We focus on the colliding issue between RLM-RS, SMTC and MG when defining RLM evaluation period [1]. In fact, RLM measurement would also impact the intra-frequency measurement under some scenario when RLM-RS is overlapped with SMTC and MG. This contribution provides the analysis on collision issue among RLM-RS, SMTC and measurement gap.
It shall be noted that no gap sharing is considered in this contrition as gap sharing is a different topic which will be addressed in another paper.
2. Discussion
In RAN4#86 meeting, a WF [1] on SMTC and measurement colliding was approved at last meeting. In order to facilitate the discussion, the measurement type and scenarios are duplicated as below.
	· All the UE activities for consideration (all the activities are SSB based)

1) RLM

2) Measurement type A: Intra-frequency measurement w/o MG and w/o interruption

· For FR1, no mixed numerologies is assumed for this measurement type

· For FR2, this measurement type is not applicable 

3) Measurement type B: intra-frequency measurement with interruption

· For FR1, mixed numerologies is assumed for this measurement type

· For FR2, Rx beam sweeping is assumed for this measurement type

4) Measurement type C: intra-frequency measurement with MG

· E.g. Intra-frequency measurement outside active BWP

5) Measurement type D: inter-frequency measurement  and inter-RAT measurement

· All the scenarios for consideration

· Fully overlapped scenarios:

· Scenario 1a: Fully overlapped between MG and SMTC in type A

· Scenario 1b:  Fully overlapped between MG and SMTC in type B

· Scenario 1c: Fully overlapped between MG and RLM

· Partial overlapped scenarios:

· Scenario 2a: Partial overlapped between MG and SMTC in type A

· Scenario 2b: Partial overlapped between MG and SMTC in type B

· Scenario 2c: Partial overlapped between MG and RLM

· Fully non-overlapped scenarios:

· Scenario 3a: Fully non-overlapped between MG and SMTC in type A

· Scenario 3b: Fully non-overlapped between MG and SMTC in type B

· Scenario 3c: Fully non-overlapped between MG and RLM


In addition, it is agreed in [1] that No requirement will be defined for scenarios 1c.
In RAN4#86bis meeting, a way forward on requirement of intra-frequency measurement without gap [R4-1805521] was approved.
	Requirement of 2a and 2b when measurement is conducted only outside the MG
· When intra-frequency measurements are performed in SMTC occasions not overlapped with the gaps

· When RLM-RS is partially overlapped with SMTC occasions

· Requirement for for a single serving cell considers the parameter Kp-intra
· Kp-intra  is a scaling factor multiplied with required sample number 

· Kp-intra = 1/(1- SMTC period /MGRP), where SMTC period < MGRP

· When RLM-RS is fully overlapped with SMTC occasions

· RAN4 is to study sharing mechanism for RLM and intra-frequency measurement (according to evening ad-hoc agreement in R4-1805513)

· When intra-frequency measurements can also be performed in SMTC occasions overlapped with the gaps

· Whether to specify the requirement is FFS


In order to simply the analysis of measurement for scenario 2a and 2b, we suggest that measurements are performed on the SMTC occasions only outside the MG and not on the SMTC occasions overlapped with MG.

Proposal 1: For scenario 2a and 2b, we suggest that measurements are performed on the SMTC occasions only outside the MG and not on the SMTC occasions overlapped with MG.
· Priority

From the previous discussion, in general we have the common understanding that the priority of measurement in MG is higher than SMTC based measurement, the priority of SMTC based measurement is higher than RLM monitoring.

Measurement in MG> SMTC based measurement>RLM monitoring
· Relationship between RLM-SSB and SMTC

As defined in RAN1, the SMTC can be the same as RLM-SSB or the subset of RLM-SSB.
· FR1
For FR1, since the RLM is performed on serving cells, UE could perform type A/type B measurements and SSB based RLM monitoring in parallel. Thus the type A /type B measurement requirements don’t be impacted by RLM. 

Observation 1: For FR1, type A /type B measurement requirements don’t be impacted by RLM.

· FR2
For FR2, it is regarded as a baseline that RLM measurement is based on non Rx beam sweeping and UE can aware the suitable Rx beam for RLM monitoring [3]. However UE performs intra-frequency measurement with Rx beamforming. Although the RLM priority is lower than measurement, under some cases there are no opportunities left for RLM monitoring. Under such cases, the sharing between RLM and measurement shall be considered. Table 1 lists all the possible relationship among RLM-SSB, MG and SMTC in FR2. Table 2 is the further explanation by figures.
Table 1. Relationship among RLM-SSB, MG and SMTC in FR2
	Index
	RLM-SSB and MG
	SMTC and MG
	RLM-SSB and SMTC
	Whether the RLM impact measurement req.?

	1
	Non-overlapped
	Non-overlapped
	Partially overlapped

(TSSB < TSMTC) 
	N

	2
	
	
	Fully overlapped

 (TSSB = TSMTC) 
	Y

	3
	Partially overlapped

(TSSB < MGRP)
	Non-overlapped
	RLM-SSB outside MG are fully overlapped with SMTC 
	Y

	4
	
	
	RLM-SSB outside MG are partially overlapped with SMTC
	N

	5
	
	Fully Overlapped

(Scenario 1a/1b/2a/2b)
	Partially overlapped

(TSSB < TSMTC)
	N

	6
	
	
	Fully overlapped

 (TSSB = TSMTC)
	Y

	7
	Fully overlapped

(TSSB ≥ MGRP)
	It is agreed that no requirements are defined for this case


Table 2. Corresponding diagrammatic presentation for each case in Table 1
	Case#
	Pattern for SSB/SMTC/Gap
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It can be observed that the in case #2, #3, #6, sharing mechanism for RLM and intra-frequency measurement shall be considered. 

Observation 2: Sharing mechanism for RLM and intra-frequency measurement shall be considered for case #2, #3, #6 in FR2.
In order to simplify the discussion, we suggest under case #2, #3, #6, the intra-frequency measurement requirements and RLM monitoring period can be double extended. 

It shall be noted that,
1. The above three cases (case #2, #3, #6) can be summarized as “all the occasions of RLM-SSB outside MG are overlapped with SMTC occasions”. 
2. It is agreed in WF [R4-1805541] that UE requirement should be specified for 1b (Full overlap between MG and SMTC in type B). Gap sharing shall be considered for scenario 1b. For scenario 1b, SSB-RLM can be partially or fully overlapping with SMTC. 

a) When SSB-RLM is partially overlapping with SMTC, this case is illustrated in Figure 5a. In case#5a, SSB based RLM doesn’t impact intra-frequency measurement requirements. 
b) When SSB-RLM is fully overlapping with SMTC in scenario 1b, this means that SSB-RLM is fully overlapping with MG as well. This case has no requirements as already agreed. This configuration can be regarded as a false configuration. 
Thus the intra-frequency measurement with gap sharing will not be impacted by RLM.
3. RLM procedure is only performed on EUTRA PCell and NR PSCell in EN-DC, or performed on NR PCell in SA mode. Thus the intra-frequency measurement requirements on PSCC (EN-DC) or PCC (in SA mode) are impacted by RLM when all the occasions of RLM-SSB outside MG are overlapped with SMTC occasions.
Proposal 2: For ENDC, when the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements without gap on PSCC in FR2 shall be double extended due to the impact by RLM.
Proposal 3: For SA, when the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements without gap on PCC in FR2 shall be double extended due to the impact by RLM.
3. Conclusions

This contribution provides the analysis on the collision between SMTC and measurement gaps. The following proposals are proposed:
Proposal 1: For scenario 2a and 2b, we suggest that measurements are performed on the SMTC occasions only outside the MG and not on the SMTC occasions overlapped with MG.
Observation 1: For FR1, type A /type B measurement requirements don’t be impacted by RLM.
Observation 2: Sharing mechanism for RLM and intra-frequency measurement shall be considered for case #2, #3, #6 in FR2.
Proposal 2: For ENDC, when the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements without gap on PSCC in FR2 shall be double extended due to the impact by RLM.
Proposal 3: For SA, when the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements without gap on PCC in FR2 shall be double extended due to the impact by RLM.
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