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1. Introduction
A new work item was led by RAN4 on NR measurement gap enhancements [1]. Main objectives are introducing (1) pre-configured MG patterns(s); (2) Multiple concurrent and independent MG patterns; and (3) Network controlled small gap (NCSG). In this contribution, we will focus on the discussion on concurrent measurement gap.
The following agreements were made for concurrent gap in RAN2#116_e meeting [2]:

RAN2 confirms the following understanding for concurrent gap operation:
1. Concurrent gaps are multiple measurement gaps and each gap pattern could be associated with one or multiple frequency layers.
2. Each frequency layer can be associated with only one of the concurrent gaps.
3. Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.
4. No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.

RAN2 to clarify “frequency layer” and limitations as below:
PRS measurement can be associated with one gap pattern, no matter how many frequencies are measured for PRS.
Each measured SSB or LTE frequency is considered as one frequency layer.
Measured CSI-RS resources with the same center frequency is considered as one frequency layer. It is possible to have Multiple MOs including CSI-RS resources with same center frequency.
SSB and CSI-RS measurement in one MO are considered as different frequency layers.

For current gap, reply RAN4 LS with the following clarification questions
Q1 – Could RAN4 confirm the RAN2 understanding above (P1 to P2)?
Q2 – Could concurrent gap be configured together with legacy gap (i.e. gap without associated frequency layer(s))? Could some of the concurrent gaps be configured without associated frequency layer? If yes, how does UE use the concurrent gaps together with gap without associated frequency layer?
Q3 – How many number of concurrent gap could be configured?
Q4 – Could concurrent gaps be configured with different gap types (i.e. some gaps are per-UE while some gaps are Per-FR)? 
Q5 – The impact to gap sharing configuration (MeasGapSharingConfig) due to concurrent gap is unclear to RAN2. Should we also have multiple gap sharing configuration?
Q6 – ask about applicability to UTRA 

1. Discussion 
In RAN2#116_e meeting, RAN2 discussed how to introduce concurrent gap in RAN2 based on RAN4 LS [3] and replied the LS with the following questions [4]:
In addition, RAN2 would like to ask the following questions.

RAN2 signaling could ensure to always provide an association between Rel-17 concurrent MGs and the frequency layers to be measured (at least in NR SA). However, since legacy MG do not provide this association: 
Q1 – Can Rel-17 concurrent gaps be configured together with legacy gap? If ‘yes’, what would be the UE behavior?
Q2 – How many concurrent gaps could be configured simultaneously?
Q3 – Could concurrent gaps be configured with different gap types (i.e., some gaps are per-UE while some gaps are per-FR)? If so, what is the maximum number of gaps that could be configured simultaneously for each gap type (per-UE /per-FR1/per-FR2)? 
Q4 – Is the legacy gap sharing configuration (configured in MeasGapSharingConfig) applicable to Rel-17 concurrent gaps? If ‘yes’, could RAN4 clarify how this would work?
Q5 – Could RAN4 help to clarify whether UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation?

Although RAN2 has not yet get the feedback from RAN4, RAN2 still can give the initial analysis for above questions from technical perspective. 
For Q1 above, we think Rel-17 concurrent gaps can be configured together with the legacy gap, because we cannot assume all the configured MOs will be associated with at least one specific concurrent gap, in this case, the legacy gap still can be used for measurements for MO(s) without explicitly assignment to any concurrent gap. This network flexibility should be kept.
Proposal 1: Rel-17 concurrent gaps can be configured together with the legacy gap and the legacy gap can be used for measurements for MO(s) without explicit assignment to any concurrent gap.
As for Q2 and Q3, RAN2 can get the answer from another RAN4 LS [5]:
For number of concurrent MGs:
	For UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured.
For UE capable of per-FR MG, the following configurations are supported:
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported

	11
	2
	0
	0
	Supported

	12
	0
	2
	0
	Supported






According to the info above, we can see that for UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured, while for UE capable of per-FR MG, no matter what gap pattern is discussed, at maximum 2 per-UE MGs /2 per FR1 MGs /2 per FR2 MGs can be configured for any gap pattern from RAN2 signaling perspective.
Proposal 2: The concurrent gaps can be configured with different gap types, i.e., some gaps are per-UE while some gaps are per-FR, and the maximum number of gaps that could be configured is given below:
· For UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured;
· For UE capable of per-FR MG, at maximum 2 per-UE MGs /2 per FR1 MGs /2 per FR2 MGs can be configured for any gap pattern from RAN2 signaling perspective.
For Q5, RAN2 can also get the answer from RAN4 LS [5]:
RAN4 to focus on NR and EUTRAN measurement requirements with concurrent gaps before considering 2G/3G. It is up to RAN2 to decide whether to support gap association to 2G/3G from signalling perspective.
Based on above, we believe UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation as all 4G measurement should be prioritized.
Proposal 3: UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation.
Regarding to Q4, we think more inputs from RAN4 are still needed for clarification, so we suggest to postpone this issue.
Proposal 4: RAN2 postpones the discussion on how legacy gap sharing configuration (configured in MeasGapSharingConfig) is applicable to Rel-17 concurrent gaps.
The last issue is about PRS measurements, PRS configuration is not associated to any MO, so explicit assignment is needed if a concurrent gap is used for PRS measurements. RAN4 also gave some guidance to help RAN2 design the signaling details [5]:
PRS measurement for positioning including all positioning frequency layers is associated with only one of the concurrent gaps. It is up to network whether to associate a gap only to PRS measurement.
Based on RAN4 LS, RAN2 can conclude that no matter how many frequency layers are configured for PRS measurement, only an overall indicator is needed to flag the concurrent gap used for PRS measurements.
Proposal 5: No matter how many frequency layers are configured for PRS measurement, only an overall indicator is needed to flag the concurrent gap used for PRS measurements.
1. Conclusion
In conclusion, we propose the following:
[bookmark: _GoBack]Proposal 1: Rel-17 concurrent gaps can be configured together with the legacy gap and the legacy gap can be used for measurements for MO(s) without explicit assignment to any concurrent gap.
Proposal 2: The concurrent gaps can be configured with different gap types, i.e., some gaps are per-UE while some gaps are per-FR, and the maximum number of gaps that could be configured is given below:
· For UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured;
· For UE capable of per-FR MG, at maximum 2 per-UE MGs /2 per FR1 MGs /2 per FR2 MGs can be configured for any gap pattern from RAN2 signaling perspective.
Proposal 3: UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation.
Proposal 4: RAN2 postpones the discussion on how legacy gap sharing configuration (configured in MeasGapSharingConfig) is applicable to Rel-17 concurrent gaps.
Proposal 5: No matter how many frequency layers are configured for PRS measurement, only an overall indicator is needed to flag the concurrent gap used for PRS measurements.
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