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1 Introduction
In RAN2#116-e meeting, RAN2 discussed the concurrent MG based on RAN4 LS [1]. The following agreements were reached and RAN2 sent reply LS [2] to RAN4 to confirm the understanding and ask for further clarifications on supported configuration of concurrent MG. 
	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.


In this paper, we have some discussions on the agreements above and give our views on the applied configuration of concurrent MG. Based on the discussion, a draft response LS is provided in the Annex. 
2 Discussion
Regarding the RAN2 agreements above, we understand RAN4 has discussed already and the agreements are aligned with RAN2 understanding. Some of the conclusions have been included in the LS [3] to RAN2 in last meeting. So we can confirm to RAN2 the understanding is correct. 
Proposal 1: Confirm to RAN2 that the understanding in the LS is correct. 
Besides the agreements above, RAN2 has the following questions to be clarified by RAN4: 
	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?


Regarding Q1, we think Rel-17 concurrent gaps cannot be configured together with legacy gap. The concurrent gap structure in R17 should allow NW to configure one gap pattern and multiple gap patterns. Even if only one gap is configured, the association between gap and frequency layers should be also provided. For R17 UE, if multiple gaps are needed, it can only be configured with R17 concurrent gap. If only one gap is needed, it is up to NW use legacy gap structure or R17 concurrent gap structure. But if UE is currently configured with legacy gap and need to transform to use concurrent gap, it need to be implemented through RRC reconfiguration. 
Proposal 2: Rel-17 concurrent gaps cannot be configured together with legacy gap. 
Regarding Q2 and Q3, RAN4 has been discussing already, and our views can be found in our companion paper [4]. 
Proposal 3: If UE doesn’t support per-FR gap, at most 2 per-UE gaps can be configured. If UE support per-FR gap, at most 2 gaps can be configured in each FR. 
Proposal 4: Concurrent gaps can be configured with different types and at most 4 gaps can be configured across all FRs. 
Regarding the legacy gap sharing configuration which indicate the ratio between intra-frequency measurement and inter-frequency measurement within one gap, we think it can be still applicable for each gap of the concurrent gaps. 
Proposal 5: The legacy gap sharing configuration is still applicable for each gap of the concurrent gaps. 
Regarding the applicability of UTRAN-FDD measurement, RAN4 has reached the following agreement in last meeting and has sent the LS [3] to RAN2. From RAN4 perspective, the measurement requirements on NR and EUTRAN will be prioritized. Whether to support gap association to 2G/3G from signalling perspective is up to RAN2. 
	· Agreement
· 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
· Note: The understanding of “2G/3G is not supported with concurrent gap” is that UE expects network to configure only one MG if any 2G/3G measurements are configured, regardless whether NR or EUTRAN measurements are configured.


Proposal 6: From RAN4 perspective, the measurement requirements on NR and EUTRAN will be prioritized. Whether to support gap association to 2G/3G from signalling perspective is up to RAN2. 
3 Summary
In this paper, we have some discussions on the RAN2 reply LS on concurrent MG and the following observations and proposals are given based on which the draft reply LS is provided in Annex：
Proposal 1: Confirm to RAN2 that the understanding in the LS is correct. 
Proposal 2: Rel-17 concurrent gaps cannot be configured together with legacy gap. 
Proposal 3: If UE doesn’t support per-FR gap, at most 2 per-UE gaps can be configured. If UE support per-FR gap, at most 2 gaps can be configured in each FR. 
Proposal 4: Concurrent gaps can be configured with different types and at most 4 gaps can be configured across all FRs. 
Proposal 5: The legacy gap sharing configuration is still applicable for each gap of the concurrent gaps. 
Proposal 6: From RAN4 perspective, the measurement requirements on NR and EUTRAN will be prioritized. Whether to support gap association to 2G/3G from signalling perspective is up to RAN2. 
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1	Overall description
RAN4 thanks RAN2 for the reply LS [1] on the concurrent MG. RAN4 discussed the RAN2 agreements and questions in the LS and has the following agreements: 
Regarding the RAN2 agreements mentioned in the LS, RAN4 confirm that the understanding is correct. 
Regarding the questions from RAN2, the answers are as below: 
	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?
Answer to Q1: No. Rel-17 concurrent gaps cannot be configured together with legacy gap. 
Q2 – How many concurrent gaps could be configured simultaneously?
Answer to Q2: If UE doesn’t support per-FR gap, at most 2 per-UE gaps can be configured. If UE support per-FR gap, at most 2 gaps can be configured in each FR and at most 4 gaps can be configured across all FRs. 
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)? 
Answer to Q3: Yes. All the supported configurations are as below: 
	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
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	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



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?
Answer to Q4: Yes. The legacy gap sharing configuration is still applicable for each gap of the concurrent gaps. 
Q5 – Could RAN4 help to clarify whether UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation?
Answer to Q5: From RAN4 perspective, the measurement requirements on NR and EUTRAN will be prioritized. Whether to support gap association to 2G/3G from signalling perspective is up to RAN2. The answer has also been included in the LS [2] in last RAN4 meeting. 



RAN4 kindly asks RAN2 to take the above information into account when implementing the signalling support of concurrent MG. 

2	Actions
To RAN WG2 
ACTION: 	RAN4 kindly asks RAN2 to take the above information into account when implementing the signalling support of concurrent MG.  

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #102-e		Feb. 21 – Mar. 3, 2022		Electronic Meeting
TSG RAN WG4 Meeting #103-e		May 16 – May 27, 2022		Electronic Meeting
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