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Introduction
UE behavior during the collision of intra-frequency measurement and measurement gap is discussed in last two RAN4 meetings. The following agreement was reached in RAN4 #86bis:
	RAN4 #86bis Agreements:
· 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-frequency measurement could be conducted only outside of MG.
· Option 1-2: Intra-frequency 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. 


According to the above agreements, type A measurement (intra-frequency measurement without gap and interruption)/type B measurement (intra-frequency measurement with interruption) will only be performed on the SMTC outside the MG if the SMTC for type A/B measurement is partially overlapped with MG. On the other hand, type A/B must share MG with type C measurement (intra-frequency measurement with gap) and type D measurement (inter-frequency/RAT measurement) if the SMTC for type A/B is fully overlapped with MG. In the latter case. Some issues raised. So in this contribution we provide our opinions on these newly raised issues. 
Misalignment of SMTC and MG
For each NR frequency carrier to measure, a SMTC configuration consists of SMTC period, SMTC offset and SMTC duration will be configured by the network. In addition, if UE is incapable to measure inter-frequency/inter-RAT frequency carriers or perform measurement on SSBs outside the active BWP without measurement gap, network should configure a gap for the UE. Similar with SMTC, the MG configuration also includes MG period (MGRP), MG offset, and MG length (MGL).
Following restriction is duplicated from 38.133:
	When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1 and 0.25ms for frequency range FR2.


So when MG is needed, UE is not expected to measure the SSBs outside the effective measurement time of MG. From the perspective of measurement opportunity, it is network’s responsibility to ensure that the SMTC windows for type C/D measurement are covered by the effective measurement time of the MG as much as possible. However, it depends on the configuration and there is no guarantee that SMTC will be covered by MG in specification. Therefore, the situation that the SMTC of a certain frequency is not completely covered by effective measurement time is likely to happen (fig. 1). Furthermore, the target of MG configuration is to cover SMTCs for type C/D measurements as much as possible, the relative position of SMTCs for type A/B measurement and MG is considered less because they do not need MG. As a result, the case SMTCs for type A/B measurements are not completely covered by effective measurement time is more likely to happen. 
In this paper, we refer the case SMTC is not completely covered by effective measurement time as the misalignment of SMTC and MG to avoid confusion with the overlapping issue discussed in previous RAN4 meetings.
Observation 1: misalignment of SMTC and MG is likely to happen. 
UE behavior during the misalignment 
When misalignment of SMTC for type C/D and MG happens, the behavior of UE is clear. According to 38.133 UE will only perform type C/D measurement on the intersection of SMTC and effective measurement time. But it is unclear when misalignment of SMTC for type A/B and MG happens. 
To illustrate the issue, we further divide the case that SMTC for type A/B and MG are misaligned into three sub-cases:


Figure 1. Demonstration of misalignment of SMTC and MG
1、 SMTC for type A/B measurement and MG are fully non-overlapped：In this case (depicted in fig.2) UE behavior is clear. UE will perform type A/B measurement on all SMTC occasions. On each occasion, UE will perform measurement on the entire SMTC window.


Figure 2. SMTC and MG are fully non-overlapped
2、 SMTC for type A/B measurement and MG are partially overlapped and misaligned: In this case (depicted in fig.3), UE behavior is also clear because UE only perform type A/B measurement on SMTC occasions outside the MG according to the agreements of RAN4 #86bis. 


Figure 3.SMTC and MG are partially overlapped and misaligned
3、 SMTC for type A/B measurement and MG are fully overlapped and misaligned：In this case (depicted in fig.4) , MG should be shared between type A/B/C/D measurements (for FR1) or type B/C/D measurements (for FR2). However, the description in 38.133 only restricts that UE is not expected to detect SSB outside the effective measurement time if MG is needed. And the restriction does not apply in this case because MG is not needed for type A/B measurement. So it is not clear whether type A/B measurement should be performed on the entire SMTC or only on the intersection of SMTC and MG. If the behavior under this situation is left to UE implementation, then there is a possibility that the SSBs transmitted outside the MG are wasted. So it is necessary to prevent this kind of waste.


Figure 4.SMTC and MG are fully overlapped and misaligned
Solutions for misalignment
Here are several ways to solve the waste in case that SMTC for type A/B measurement and MG are fully overlapped and misaligned:
1. UE behavior is clarified to perform measurement on the entire SMTC under this case (depicted in Fig. 5). Since type A/B measurement actually do not need MG, So UE can perform measurement on the entire SMTC window regardless of the position of MG. 

 Figure 5. Demonstration of solution 1
2.NW is responsible to ensure that a SMTC is fully covered by the effective measurement time of MG when this SMTC is overlapped with MG. No requirement is defined for misaligned case. Since SMTC is always fully covered by effective measurement time. UE behavior is also clear.
Both way can solve the problem. We think the second way is better since it has no impact on specification. So we propose:

Proposal 1：NW is responsible to ensure that a SMTC is fully covered by the effective measurement time of MG when this SMTC is overlapped with MG. No requirement is defined for misaligned case. 
Conclusion
In this contribution we provide our view on UE behavior during the misalignment of SMTC for type A/B measurement and MG. After discussion, the following observations and conclusions are made:
Observation 1: misalignment of SMTC and MG is likely to happen. 
Proposal 1：NW is responsible to ensure that a SMTC is fully covered by the effective measurement time of MG when this SMTC is overlapped with MG. No requirement is defined for misaligned case. 
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