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1. Introduction
In RAN4#86 meeting there were discussions on gap sharing requirements for different scenarios of collision between SMTC and measurement gap [1-4]. Agreements and open issues are captured in the way forward [5].
In this contribution we provide views on gap sharing.
2. Discussion
For the SSB based RRM measurement, UE activities are different depending on different measurement configurations. It was categorized into 5 types of activity 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




Depending on network configuration, the SMTC and measurement gap could be fully overlapped, partial overlapped and fully non-overlapped. Together with different measurement types, a list of scenarios as below should be considered when defining measurement requirements.
	· 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




Fully non-overlapped scenarios
The fully non-overlapped scenarios is kind of simpler and agreements are captured in the way forward [4] as below.
	· 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)


The UE behaviour is clear for type A and RLM measurement that it will be conducted on all the available occasions. For type B measurement however there are concerns when MGRP is small, e.g. 20ms. In general we think this concern is kind of valid and it was already discussed during discussion of SMTC based solution for intra-frequency measurement.  If MGRP is 20ms with 6ms MGL and SMTC periodicity is 20ms with 4ms or 5ms window duration, then the data scheduling would be real concern. So some restrictions should be applied for this kind of configuration.
One option is to configure 20ms MGRP and 20ms SMTC periodicity with shorter MGL and window duration, e.g. 3/4ms MGL and 1/2/3ms window duration, if possible. This could cause no worse interruption compared to performing measurement with MG only with 6ms MGL. Another option is configure longer SMTC periodicity, e.g. 40ms/80ms. In this case the extra interruption caused by type B measurement is acceptable. Therefore it is still possible to configure full non-overlapped scenarios even with small MGRP, e.g. 20ms.
Proposal 1: For fully non-overlapped scenario 3b, if it is configured, the type B measurement is conducted over all available SMTC occasions.
Since the MGRP and SMTC configuration is limited for fully non-overlapped scenario for type B measurement, solutions should be found in order to allow network to be able to use these configurations, such as configuration of 20ms MGRP and 20ms SMTC periodicity together wither longer MGL and window duration. In our view these configurations can only be used with fully overlapped scenario as 20ms MGRP with 6ms MGL is already a high overhead. 
Proposal 2: Requirements of fully overlapped scenario would be specified for type B measurement to allow all possible measurement gap patterns to be able to be used by network.
Full overlapped scenarios
It was agreed in the last meeting, no requirement will be specified for scenario 1c. Network should configure the RLM resources and measurement gap properly to avoid full overlapping between RLM and measurement gap. For scenario 1a the intra-frequency measurement would be gapless and no interruption. Therefore it is preferable not to have full overlapped configuration. Depending on the change of SMTC and MG configuration, this scenarios could be shifted to partial overlapped scenarios by increasing MG periodicity or fully overlapped scenarios by using different offset. In general it is feasible for network to choose suitable configurations. 

Proposal 3: Network to avoid full overlapped scenario 1a.

For scenario 1b the intra-frequency measurement would be performed during SMTC and interruptions would occur before and after SSB symbols. Similar to scenario 1a network can avoid the fully overlapped scenario. However this would depend on the discussion for fully non-overlapped scenario when the MGRP is small. According discussion above fully overlapped scenario is necessary for certain measurement gap pattern configuration.

Proposal 4: Requirements for full overlapped scenario 1b is needed.
Partial overlapped scenarios
For the partial overlapped scenarios, the UE measurement behavior would depend on measurement configuration and how UE conducts measurement. The scenarios to be further analyzed are as blow.

	· 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.




The partial overlapped scenarios may be the most important as it means SMTC has shorter periodicity than MG which is the case that intra-frequency measurement is more important. 

If UE conducts measurement within MG only, it means intra-frequency measurement and/or RLM measurement should share measurement gaps with inter-frequency measurement, but the SMTC outside MG is not used at all for any intra-frequency measurement. From standardization point of view this could make it possible to define simple and general measurement requirements. However the overall measurement delay is compromised from mobility performance perspective. This actually falls back to full overlapped scenario, which we tried to avoid by network configuration.

Proposal 5: For partial overlapped scenario 2a/2b/2c, measurement within MG only is not considered.

If UE conducts measurement both within and outside MG, it means to some extent the intra-frequency and/or RLM measurement is prioritized. In partial overlapped scenario, the SMTC to MG ratio should be at least 2 to 1. If UE additionally use MG to measure intra-frequency measurement type A and type B, the performance of measurement with gaps, i.e. inter-frequency measurement and intra-frequency measurement with gaps could be highly comprised. From standardization perspective it may be very difficult to define the requirements as it depends on how many gaps should be used for type A and type B measurement and how the gaps is share between type A/B and type C/D measurement.
If UE conducts measurement outside MG only, it is feasible from measurement delay perspective as the SMTC to MG ratio should be at least 2 to 1. The measurement delay performance is anyway better than the measurement is conducted within MG only if the SMTC and MG configuration for the two cases are the same. Furthermore from standardization perspective it is simple and general if type A and type B measurement are conducted outside MG only.
Proposal 6: For partial overlapped scenario 2a/2b/2c, measurement outside MG only is considered to define type A and type B measurement requirements.

If proposal 6 is agreeable, the UE behaviour would be similar to fully non-overlapped scenarios. 
Proposal 7: For partial overlapped scenarios 2a/2b/2c, type A/type B/RLM measurement will be conducted on all the available SMTC occasions outside MG.

Gap sharing
It is FFS what kind of measurement should share measurement gaps.
	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?


Based on analysis above, RLM and type A should be conducted over all SMTC occasions outside of MG. It is obvious that type C and type D measurement should share measurement gaps. The type B measurement is kind of complicated. If it is configured with full non-overlapped scenario, then it should conducted without assistance of measurement gaps. If it is configured with full overlapped scenario it should be conducted within measurement gaps and gap sharing should apply.
Proposal 8: Type C, Type D and type B (if full overlapped MG and SMTC are configured) would share measurement gaps.

3. Conclusion

In this contribution, we provided views on gap sharing. Based on the observations following proposals are present.

Proposal 1: For fully non-overlapped scenario 3b, if it is configured, the type B measurement is conducted over all available SMTC occasions.

Proposal 2: Requirements of fully overlapped scenario would be specified for type B measurement to allow all possible measurement gap patterns to be able to be used by network.

Proposal 3: Network to avoid full overlapped scenario 1a.

Proposal 4: Requirements for full overlapped scenario 1b is needed.

Proposal 5: For partial overlapped scenario 2a/2b/2c, measurement within MG only is not considered.

Proposal 6: For partial overlapped scenario 2a/2b/2c, measurement outside MG only is considered to define type A and type B measurement requirements.

Proposal 7: For partial overlapped scenarios 2a/2b/2c, type A/type B/RLM measurement will be conducted on all the available SMTC occasions outside MG.

Proposal 8: Type C, Type D and type B (if full overlapped MG and SMTC are configured) would share measurement gaps.
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