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1	Introduction
NR and MR-DC measurement gap(MG) enhancements for release 17 was agreed as WI at RAN #89e, with following three measurement gap enhancements:
-	Pre-configured MG pattern(s) (fast MG configuration)
-	Multiple concurrent and independent MG patterns
-	Network Controlled Small Gaps (NCSG) specification
According to WID[1], RAN2 is expected to address the procedures and signaling for simultaneous RRC (re)configuration of one or more gap patterns based on RAN4 input. In RAN4#100 e-meeting, RAN4 LS[2] have been agreed to inform RAN2 to start the design according to the agreements reached in RAN4.
In this contribution, we will discuss how to support the concurrent MG from RAN2 point of view. 
2	Discussion
For concurrent MG, RAN4 inform RAN2 the following agreements were reached. RAN2 is expected to take the below information into account and implement the configuration of concurrent MG patterns and the association between multiple measurement gaps and frequency layers (dedicated use cases) to be measured [2].
	For definition of concurrent gaps: 
Agreements: 
· Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· Either by same or separate RRC messages
· Whether and how to introduce new IE(s) or duplicate the existing IE is left to RAN2.
· Note: if existing IE is to be used, the configuration mechanism shall allow NW to use the same IE to either configure additional concurrent MGP or update the configured MGP.

For applicability and configurations of concurrent gaps: 
Agreements: 
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.
· 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.

Note: 
· It is RAN4 common understanding that frequency layer includes positioning frequency layer. 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.



As we know, the legacy MG configuration is signaled by single IE MeasGapConfig via RRC, which is generic and applies to all configured measurement objects (frequency layers). Different from legacy, for concurrent MG, we understand there will be dedicated frequency layers (dedicated use case(s)) instead of all the configured frequency layers which will be associated to the concurrent MGP. 
Observation 1: The concurrent MG should be associated to dedicated frequency layer(s) instead of all frequency layers to be measured.
Regarding how to understand the frequency layer to be measured, RAN4 LS mention that SSB, CSI-RS and PRS are treated as different frequency layers. We think this means different reference signal type should be treated as different frequency layer. RAN4 LS also mention that the MG can be associated to multiple use cases such as:
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS
Since different MO(s) can be configured with the same reference signal type to be measured but with different configurations (e.g. two SMTCs with different offset to measure different target SSB(s)), we understand the same reference signal may also be measured in different concurrent gaps.
 Observation 2: To configure the concurrent MGs, the frequency layer to be measured include:
· Different reference signal types which should be treated as different frequency layers.
· The same reference type with different measurement configurations which should be treated as different frequency layers.
Though there may have two or more MO(s) mapping to the same frequency layer (e.g. with same reference signal type and same configuration), from RAN2 signalling point of view, to differentiate frequency layers for each concurrent MG, it is a simple way-forward to associate concurrent MG(s) to each MO. Specifically, for PRS measurement, it is triggered by location server instead of gNB. E.g. when the UE has identified the need for PRS measurements (i.e. it has received a LPP Positioning request from the location server), it can request network to assign the concurrent MG.
Proposal 1: The concurrent MGs should be associated to each MO or PRS measurement.
There may have the case where both SSB and CSI-RS configured in the same MO. According to RAN4 LS[2], SSB and CSI-RS  are treated as different frequency layers thus may be measured in different concurrent MGs. We understand two concurrent MGs may be associated to one MO for different reference signal type.
Proposal 2: Two concurrent MGs can be associated to one MO if both SSB and CSI-RS configured in the same MO.
For the association, there may have two options:
· Option 1: NW configures which MG(s) is to be used for each MO
· Option 2: NW configures which MO is to be measured in new/each MG
Both options can work and identify the concurrent MG(s) used for each MO. However, since the maximum supported MO number can be up to 64 while the maximum number of concurrent gap can only be 3 or 4 (according to discussion in [3]), it would be straight-forward and easy understanding to implement Option1 which means concurrent gap(s) can be configured to each MO when network decides to configure the measurement.
Proposal 3: Network configures which concurrent MG(s) is to be used for each MO or PRS measurement
In the case two or more MO(s) mapping to the same frequency layer (e.g. multiple MOs with same reference signal type and same configuration), RAN4 indicate that “each frequency layer can be associated with only one MG”. To fulfil this requirement, RAN2 should define the same rule for concurrent MG configuration for each MO.
Proposal 4: For multiple MOs mapping to the same frequency layer, NW should only associate the same MG for these MOs.
In RAN4 LS[2], it is unclear about the restrictions to simultaneously configure legacy MG configuration via IE measGapConfig (for all frequency layers) and concurrent MG (for frequency layer to be measured). Furthermore, it is unclear if any concurrent MG capability should be defined, such as capability to support concurrent MGs, or the capability to indicate the supported and/or the mandatory per-UE, per-FR concurrent MGP(s) , the maximum number of UE supported concurrent MGs etc. We understand the discussion for concurrent gaps design is on-going in RAN4, and RAN4 will provide further updates if the conclusions are reached. However, since the issues will impact the concurrent MG configuration in RAN2, we propose that RAN2 send an LS response asking for clarification from RAN4.
Proposal 5: RAN2 to send an LS response to RAN4 to clarify the configuration restriction on concurrent MG(s) and legacy MG as well as the requirements on concurrent MG capability indicators.
3	Conclusion
This document has made the following observations:
Observation 1: The concurrent MG should be associated to dedicated frequency layer(s) instead of all frequency layers to be measured.
Observation 2: To configure the concurrent MGs, the frequency layer to be measured include:
· Different reference signal types which should be treated as different frequency layers.
· The same reference type with different measurement configurations which should be treated as different frequency layers.
And proposed the following:
Proposal 1: The concurrent MGs should be associated to each MO or PRS measurement.
Proposal 2: Two concurrent MGs can be associated to one MO if both SSB and CSI-RS configured in the same MO.
Proposal 3: Network configures which concurrent MG(s) is to be used for each MO or PRS measurement
Proposal 4: For multiple MOs mapping to the same frequency layer, NW should only associate the same MG for these MOs.
Proposal 5: RAN2 to send an LS response to RAN4 to clarify the configuration restriction on concurrent MG(s) and legacy MG as well as the requirements on concurrent MG capability indicators.
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