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Introduction
An LS is received from RAN4 on concurrent MG in the MG enhancement WI [1], in which RAN2 is asked to design the signalling for concurrent MG based on RAN4 agreements.
The corresponding RAN4 agreements are as follows:
	· 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.
· 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.


In this contribution, we analyse the potential RAN2 impact.
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· Configuring the association between measurement gap and frequency layers/dedicated use cases
Based on the agreements of RAN4, multiple measurement gaps can be configured to associate with frequency layers or dedicated use cases to be measured, which lead to two kinds of signalling configuration from RAN2 perspective:
· Option 1: MG is configured to associate with the use case(s)
The use cases for MO could be measurement of SSBs, measurement of CSI-RSs, measurement of LTE or measurement of PRS. In this solution, one MG can be configured to relate to SSBs use case, CRS-RS use case and so on. The signaling under this method will be simpler and cleaner. However, it may introduce some restriction on the time alignment of RSs in different frequency layers for one use case. For example, if a MG is configured to measure CSI-RSs, the CSI-RSs to be measured in different frequencies have to be aligned in time domain. 
· Option 2: MG is configured to associate with the frequency layer(s)
In this option, the MG can be configured to associate with some specific frequency layers, where each frequency layer can represent a SSB or a CSI-RS in the associated NR MO, or PRS. This option is more flexible and allows configuring a subset of CSI-RSs to one gap and configuring another subset of CSI-RSs to another gap. However, in this way, the signalling is more complex than the signalling of option 1. Especially if all the SSBs or CSI-RS of MOs are associated to one MG, the configuration message will consist a list of all frequency layers of SSB or CSI-RSs.
A more efficient way would be to allow configuring both option1 and option2, i.e., the network can choose to configure a gap to associate with some particular use cases and/or frequency layer to be measured based on the time alignment characters of RSs to be measured. One configuration example is shown as below (the new IE GapAssociation can be added at the extension marker of GapConfig in the current spec):

GapAssoication ::=                       SEQUENCE {
    gapPurpose                           GapPurpose,              OPTIONAL
    frequenyLayers                       FrequenyLayersList	      OPTIONAL	,
}

GapPurpose ::=                       SEQUENCE {
    ssbMeas                              ENUMERATED {true}         OPTIONAL,
csi-RS-Meas                          ENUMERATED {true}         OPTIONAL,
prsMeas                              ENUMERATED {true}         OPTIONAL,
}

FrequenyLayersList:: =   	SEQUENCE (SIZE (1..maxlayers)) OF FrequenyLayers

FrequenyLayers::=                       SEQUENCE {
    rsType                                ENUMERATED {ssb, csirs,prs,spare}      ,
    mo-Index                              MeasObjectId	         OPTIONAL	
}


Proposal 1: RAN2 discusses how to configure the association between measurement gap and frequency layers/dedicated use cases.
The above GapAssociation can be added as an optional IE at the extension marker of GapConfig in the current spec. If GapAssociation is not included, the MG will be treated as the legacy MG. Regarding multiple MGs, we need an additional list of gapconfig and the legacy measGapConfig IE may be reused for the configuration of first MG. The details will depend on the maximum number of MGs and the relationship between each MG, pending the progress of RAN4. RAN4 will further discuss whether to allow simultaneous configuring per-UE gap and per-FR gap and the max number of concurrent gap across all FRs [2]:
	Issue 3-1: Whether to allow simultaneous configuring per-UE gap and per-FR gap for per-FR gap capable UEs
· Open issues
· Option 1: No
· Option 2: Yes 
· Option 2a: Simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement
· Note: If Option 2 or 2a is agreed, inform RAN2 about the RAN4 decision.

Issue 3-2: Max number of concurrent gap across all FRs for per-FR gap capable UEs
· Open issues
· Option 1: 3
· Option 2: 4 



Proposal 2: Stage 3 details on the maximum number of MGs and the relationship between each MG will be decided after further progress from RAN4.
Conclusion
In this contribution, we discussed potential impacts on RAN2 of concurrent MG and the following proposals are provided:
Proposal 1: RAN2 discusses how to configure the association between measurement gap and frequency layers/dedicated use cases.
Proposal 2: Stage 3 details on the maximum number of MGs and the relationship between each MG will be decided after further progress from RAN4.
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