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Introduction
In last meeting, a wayforward on UE measurement gap sharing between intra-frequency and inter-frequency measurements for NR was approved in [1], and the remaining issues for gap sharing mechanism was summarized as below,
	· No requirement will be defined for scenarios 1c.
· In fully overlapped scenarios 1a/1b, 
· FFS: Which scenarios could be avoided by network configuration?
· In partial overlapped scenarios 2a/2b/2c, 
· Denoted by NA (Not Applicable)
· For those scenarios can be certainly avoided by NW, the corresponding requirements aren’t needed.
	FR1/FR2
	Within MG only
	within/outside MG 
	Outside MG only

	2a(Type A)
	NA for FR1 (Note-1)
	FFS for FR1 (Note-1)
	FFS for FR1 (Note-1)

	2b(Type B)
	FFS for FR1/FFS for FR2
	FFS for FR1/FFS for FR2
	FFS for FR1/FFS for FR2

	2c(RLM)
	NA for FR1/FFS for FR2
	FFS for FR1/FFS for FR2
	FFS for FR1/FFS for FR2

	*Note-1: There is no Type-A measurement in FR2, hence the corresponding requirements aren’t needed


· FFS the expected UE behavior and corresponding requirements for the possible scenarios in the above table.
· In fully non-overlapped scenarios 3a/3b/3c, 
· In scenario 3c: RLM will be conducted on all the available RLM-RS occasions 
· In scenario 3a: type A measurement will be conducted on all the available SMTC occasions
· In scenario 3b:
· FFS the impact on UE performance on measurement and data Tx/Rx in case network configure this scenario for type B for small MGRP cases (e.g. 20ms)
· 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? 
· FFS: the gap sharing table would be finalized in RAN4 #86bis meeting


In this contribution we discuss the scenarios summarized in last meeting and some proposals are provided to gap sharing design.
Analysis on 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
We approved in last meeting that no requirement will be defined for scenarios 1c since RLM is not required to be done in an inactive BWP with measurement gap, and we believe that network can configure to avoid this scenario. The UE activities are 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
Different from RLM, for scenario1a and 1b, there would be one situation that type A and type B might be changed to type C in case network change the BWP during the measurement period. That’s why we keep the type A/B open till now. However, then it is difficult to say it is type A/B measurement or type C measurement if BWP switched during the measurement period. Since in the previous meeting, we agreed as long as carrier is changed (BW adaption) during the measurement period the whole measurement requirement shall follow the inter-frequency measurement requirement. So here, we also think that as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, the whole intra-frequency measurement procedure shall follow intra-frequency measurement requirement with gap, even though RF tuning is needed only for some of the SMTCs.
Proposal 1: for intra-frequency measurement, as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, this measurement shall be considered as intra-frequency measurement with gap(type C).
Based on proposal 1, then the type A and type B can be treated in the same way as RLM, since BWP in type A/B will always cover the SSB frequency of the intra-frequency target cell during the entire measurement period.
Proposal 2: the type A and type B can be treated in the same way as RLM, that is, no requirement will be defined for scenarios 1a/1b.
Analysis on Partially 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

For partially overlapping case, the possibility of measurement are summarized in the following table,
	FR1/FR2
	Within MG only
	within/outside MG 
	Outside MG only

	2a(Type A)
	NA for FR1 (Note-1)
	FFS for FR1 (Note-1)
	FFS for FR1 (Note-1)

	2b(Type B)
	FFS for FR1/FFS for FR2
	FFS for FR1/FFS for FR2
	FFS for FR1/FFS for FR2

	2c(RLM)
	NA for FR1/FFS for FR2
	FFS for FR1/FFS for FR2
	FFS for FR1/FFS for FR2

	*Note-1: There is no Type-A measurement in FR2, hence the corresponding requirements aren’t needed



Based on the discussion in section 2, we think RLM/type A/type B shall be completely decoupled from measurement gap, which means they are not supposed to be conducted within the measurement gap. However, then we need to think about the performance loss if RLM/type A/type B cannot be performed in measurement gap.


Figure 1. example for partially overlapping
As illustrated in the figure 1, we think the worst case for partially overlapping is that SMTC is half length of MGRP. In this case, one SMTC out of two cannot be used for RLM/type A/type B, and in consequence, if only the SMTC which is outside gap can be used for RLM/typeA/typeB activities, then the total delay for RLM/typeA/typeB will be doubled. Since the max MGRP=160ms, then in the worst partially overlapping case, the total delay for RLM/typeA/typeB will be based on 160ms periodicity even though the actual SMTC periodicity is 80ms. 160ms is also one of the SMTC periodicity options and therefore we don’t think it will cause too much impact to the RLM or measurement performance. On the other hand, if network want to speed up the measurement or RLM, then network may need to configure smaller SMTC periodicity. So then we propose that,
Proposal 3: RLM and type A/type B measurement will only be conducted outside the measurement gap.
Analysis on 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

The only issue for fully non-overlapping scenario is 3b. If MGRP and MGL configured by network is 20ms and 6ms respectively and type B measurement interruption is up to SMTC window(e.g. 5ms), then the total interruption time might be up to 11ms, then it will seriously impact the UE date reception and transmission opportunity and also it will limit other UE activities such as RLM or measurement for beam management. On the other hand, the interruption will not only mute the PDSCH reception during the interruption period, but also will mute the ACK/NACK reception of the previous slots. As shown in figure 2, the large interruption time will occupy the time resource of UE intra-frequency measurement or RLM. 


Figure 2. Large interruption will impact the 
But it is difficult to restrict network behaviour in the standard, so here we would like to use an interruption ratio threshold to decide the applicability of UE intra-frequency requirement. In gap patterns design, we have 20ms MGRP+ 6ms MGL, in which we agreed that the interruption ratio 6/20=30% is acceptable. We can also use 6/20=30% as an interruption ratio threshold to decide if the intra-frequency requirement will be applied or not. 
Proposal 4: In fully non-overlapped scenarios, if the ratio of total interruption time (including MGL and other interruption due to configured UE measurement) within MGRP is larger than 30%, no requirement will be defined for type A, type B and RLM.  
Gap sharing rule between intra-frequency and inter-frequency
Based on the above discussion, we think the gap sharing mechanism shall only be applicable for the UE activities which need measurement gap rather than the activities which are only overlapped with measurement gap.
Proposal 5: gap sharing mechanism/table between intra-frequency and inter-frequency shall only be applicable for measurement type C and type D.
Conclusion
In this contribution we discuss the scenarios summarized in last meeting and some proposals are provided to gap sharing design.
Proposal 1: for intra-frequency measurement, as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, this measurement shall be considered as intra-frequency measurement with gap(type C).
Proposal 2: the type A and type B can be treated in the same way as RLM, that is, no requirement will be defined for scenarios 1a/1b.
Proposal 3: RLM and type A/type B measurement will only be conducted outside the measurement gap.
Proposal 4: In fully non-overlapped scenarios, if the ratio of total interruption time (including MGL and other interruption due to configured UE measurement) within MGRP is larger than 30%, no requirement will be defined for type A, type B and RLM.  
[bookmark: _GoBack]Proposal 5: gap sharing mechanism/table between intra-frequency and inter-frequency shall only be applicable for measurement type C and type D.
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