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1	Introduction
In LTE intra-frequency measurement is performed without MG. For NR the case is different since UE may be in a BWP that does not contain cell defining SSB (CD-SSB), so RAN4 has defined intra-frequency with MG (to allow UE to re-tune to CD-SSB) and without MG. 
In addition, RAN4 also discussed the intra-frequency without MG but with mixed numerology and/or Rx beamforming, and agreed that data interruption would occur during the symbols used for measurement (plus some margin).  
In RAN4#86, a WF [1], which summarizes all possible intra-frequency measurement types and their relationships with MG, was agreed. Companies are encouraged to provide views on all scenarios, including 
· Whether UE requirements are defined for the scenario
· If defined, the UE measurement behaviour and corresponding measurement requirements 
In this paper, we will provide our views on UE requirements for different cases with overlapping between MG and SMTC/RLM-RS. 
2	Discussion
The scenarios listed in [1] are copied below.
	· 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


For scenario 1a, it has been discussed in RAN4 whether it should be excluded from UE requirements point of view. In our view, UE requirements should be defined for this scenario, because
· There are cases where network may want to configure full overlapping MG with type A. For example, if network only configures partial overlapping for type A, when there is BWP switching (to/from BWP which does not contain CD-SSB), the measurement performance would be changing depending on which BWP UE is scheduled on – the measurement would sometimes be performed in SMTC overlapping with MGs, and sometime in SMTC not overlapping with MGs. This may not be desirable.
· The MG sharing between intra- and inter-frequency measurements has anyway to be defined for type C measurement, so there is no additional effort either in UE implementation or in RAN4 standardization to support measurement for this scenario.
For scenario 1b, there is very clear use case, i.e. network may want to restrict intra-frequency to MGs in order to reduce the interruption to the data, so UE requirements should also be defined for this scenario.
[bookmark: _Ref510831736]UE requirements should be defined for scenario 1a and 1b.
For scenario 2a/2b/2c, the issue is where UE would perform intra-frequency measurement or RLM, and the options are
· Within MGs only
· Both within and outside MGs
· Outside MGs only
In our view, in partial overlapping scenarios, UE should always perform intra-frequency measurement or RLM in SMTC or RLM-RS occasions outside MGs. 
· First, if network configures partial overlapping, it means network is expecting UE to utilize the SMTC or RLM-RS occasions outside MGs occasions, otherwise network could just configure full overlapping. This is also the case for type B measurement, i.e. if network considers it more important to reduce the data interruption, it could just configure scenario 1b. Therefore, measurement within MGs only is not a reasonable UE behavior. 
· Second, if UE performed intra-frequency measurement or RLM both within and outside MGs, it means the MGs are shared with type C or type D measurements. From measurement performance point of view, it is similar to if network configures a larger MGRP.
[bookmark: _Ref510831737]For scenario 2a/2b/2c, UE should always perform intra-frequency measurement or RLM in SMTC or RLM-RS occasions outside MGs.
For scenarios 3a/3b/3c, the UE behavior is quite clear. There are concerns from some companies on the impact to scheduling availability in scenario 3b, since both MG and type B SMTC are not schedulable. In our view, this is up to network to configure reasonable period and offset for MG, SMTC and RLM-RS. For example, if the MGRP is 20ms, and network configures scenario 3b, it means very little opportunity for data, but it is network’s choice. We don’t see the need to exclude scenario 3b for UE requirements as it does not save anything.
[bookmark: _Ref510831738]UE requirements should be defined for scenario 3a3b/3c.
Another open issue in [1] is 
	· FFS: which of UE activities (RLM/type A/type B/type C/type D) the gap sharing table (between intra-frequency and inter-frequency measurements) will be applied to? 


In our view, RLM is never performed in MGs since scenario 1a is excluded, so the gap sharing is not applicable to RLM. For type A and B, in case of partial overlapping or fully non-overlapping, the measurement is never performed in MGs. Therefore the gap sharing between intra- and inter-frequency is applied for
· Between type A/B and type D in scenario 1a/1b
· Between type C and type D
[bookmark: _Ref510831740]gap sharing between intra- and inter-frequency is applied for
-	Between type A/B and type D in scenario 1a/1b
-	Between type C and type D
3	Conclusion
In this paper we provided our views on UE requirements for different cases with overlapping between MG and SMTC/RLM-RS.
Proposal 1: UE requirements should be defined for scenario 1a and 1b.
Proposal 2: For scenario 2a/2b/2c, UE should always perform intra-frequency measurement or RLM in SMTC or RLM-RS occasions outside MGs.
Proposal 3: UE requirements should be defined for scenario 3a3b/3c.
Proposal 4: gap sharing between intra- and inter-frequency is applied for
-	Between type A/B and type D in scenario 1a/1b
-	Between type C and type D
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