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Introduction
Regarding the concurrent measurement gap, RAN2 agreed followings in the previous meeting, RAN#116e-meeting:

	· 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 contribution, we discuss how to support the concurrent measurement gaps in RRC spec.
Discussion
Configuration of multiple measurement gaps 
According to the LS from RAN4 [2], for UE capable of per-FR MG, the following configurations are supported:

Table 1
	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


From RRC configuration perspective, the new combinations, #0, #1, #2, #11 and #12, are currently not supported, since only one measurement gap can be configured per gap type, i.e. FR1/FR2/per UE. To support them, the existing IE for measurement gap configuration, i.e. measGapConfig, should be extended or new IE should be introduced for concurrent MG configuration so that each type of measurement gap can be configured up to 2. 
The multiple measurement gaps are discussing in other R17 WIs also, i.e. MUSIM and NTN. Though the maximum number of measurement gaps required for each feature is still FFS, more than 4 measurement gaps with the same type are expected to be needed for NTN measurements. If the measurement gap configuration is extended without considering it, the measurement gap configuration extended during this WI may not suitable to support MUSIM or NTN. Therefore, the RRC structure for the concurrent measurement gap configuration to support the new combinations defined by RAN4 should be future-proof so that it is suitable for other purposes considered in other R17 WIs.
Proposal 1
Design future-proof RRC structure for concurrent measurement gap configuration that is suitable for MUSIM and NTN also.

If more than one measurement gap can be simultaneously configured for a gap type, the measurement gap ID would be useful to facilitate delta signalling when modifying/releasing the configured measurement gaps. Therefore, we it is proposed to introduce the measurement gap ID and to use ToAddModList and ToReleaseList to configure/modify/release the concurrent measurement gaps. 

Proposal 2
Use ToAddModList and ToReleaseList to configure/modify/release the concurrent measurement gaps.
Association configuration

During the last meeting, RAN2 tried to clarify the frequency layer and limitations based on inputs from RAN4, but it has not been settled yet. 
	R4-2115343 [1]
•
The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2

•
One or more MO(s) for same or different RATs

•
SSB and/or CSI-RS in each associated NR MO

•
PRS

•
It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,

•
One gap is associated with only LTE measurement 

•
One gap is associated with other measurements including NR.


	R4-2120304 [2]
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.

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.


According to [1][2], the frequency layer is distinguished by RAT, measurement object, and/or RS type. For SSB/CSI-RS based NR measurements, since SSB and CSI-RS are treated as different frequency layers, RAT, measurement object, and RS types should be indicated in the frequency layer. For PRS measurements, the frequency layer for all PRS can be associated with only one of the concurrent gap. This means only one frequency layer needs to be configured for PRS measurements and the frequency layer needs to indicate only RS type, i.e. PRS. For LTE frequency, different measurement object can be set to different frequency layer, so RAT and measurement object should be indicated in the frequency layer. In addition, one measurement gap can be associated with only LTE measurement. In summary, a frequency layer can be set to PRS, an NR measurement object ID + RS type, an LTE measurement object ID, or LTE measurement. RAN4 also decided to focus on NR and EUTRAN measurement requirements with concurrent gaps before considering 2G/3G. Therefore, we propose followings:
Proposal 3
RAN2 supports only measurement gap association with LTE and NR (2G/3G can be supported, only if further input is received from RAN4).
Proposal 4
The frequency layer indicates one of following:
· PRS measurement, or
· LTE measurement, or

· An LTE measurement object ID, or
· An NR measurement object ID + RS type
For a measurement gap, more than one frequency layers can be associated, so the associated frequency layer should be provided as a list in the association. The maximum number of the frequency layers that can be associated with a measurement gap should be decided by RAN4. 

Proposal 5
A measurement gap is associated with a list of the frequency layer. The maximum number of the frequency layers that can be configured for a measurement gap is up to RAN4.
Conclusion
Proposal 1
Design future-proof RRC structure for concurrent measurement gap configuration that is suitable for MUSIM and NTN also.

Proposal 2
Use ToAddModList and ToReleaseList to configure/modify/release the concurrent measurement gaps.

Proposal 3
RAN2 supports only measurement gap association with LTE and NR (2G/3G can be supported, only if further input is received from RAN4).
Proposal 4
The frequency layer indicates one of following:

· PRS measurement, or

· LTE measurement, or

· An LTE measurement object ID, or
· An NR measurement object ID + RS type
Proposal 5
A measurement gap is associated with a list of the frequency layer. The maximum number of the frequency layers that can be configured for a measurement gap is up to RAN4.
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