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1. Introduction
[bookmark: OLE_LINK1]In the last meeting, the following agreements on the concurrent and independent MGs were achieved [1]: 
	Definition
· Concurrent gaps are configured by multiple RRC IE MeasGapConfig [during a common period of time]
· FFS on the definition of the “common period of time” and whether it shall be introduced
· FFS how to handle fully overlapping multiple MG case
· FFS how to handle activated/deactivated pre-configured MGs (in case they are defined)
· Detailed RRC configuration is up to RAN2
· UE behavior for measurement of multiple MG patterns is FFS
· Common period of time:
· Without considering pre-configured gap: The common period of time is the duration in which UE is configured with more than one MGs 
· With considering pre-configured gap: FFS
· E.g., The common period of time is the time during which the UE is operating with more than one active MG 
Applicability and configurations
· The measurement purposes of concurrent gaps include:
· Different configuration (e.g. periodicity and/or offset) of reference signals from different cells or frequency layers that cannot be covered by one measurement gap, 
· SMTC from different cells or frequency layers that cannot be covered by one measurement gap, e.g., asynchronous deployment 
· Different RSs, e.g., SSB, CSI-RS, PRS, RSSI 
· Different RATs
· FFS whether to allow concurrent MG when the UE is configured to perform only non-NR RAT measurements
· FFS relation between the parameters of the MGs’ configuration
· [bookmark: OLE_LINK3]Existing configuration mechanism under DC mode can be reused:
· In EN-DC, 
· per-UE gap and FR1 gap are configured by MN, 
· FR2 gap is configured by SN. 
· In NE-DC and NR-DC, 
· per-UE gap, FR1 gap and FR2 gap are configured by MN.
UE capability related issues
· When UE doesn’t support per-FR gap, 
· All concurrent gaps are per-UE
· The max number of supported concurrent gap is
· Option A: 2
· Option B: 3
· Option C: Up to UE capability
Overlapping issues
· Definitions of fully overlapped, partial overlapped and fully non-overlapped concurrent gaps
· Start from per-UE gap. FFS how to extend to per-FR gap
· Fully non-overlapped (FNO): All gap occasions of 2 MGs are disjoint in time. 


· Fully-overlapped (FO): Every gap occasion of one MG is fully covered by every gap occasion of another MG with the same periodicity


· Partially overlapped
· Fully-partial overlapped (FPO): Every gap occasion of one MG is partially overlapped by every gap occasion of another MG with the same periodicity


· Partially-fully overlapped(PFO): Every gap occasion of one MG is fully covered by gap occasion of another MG with the different periodicity


· Partially-partial overlapped(PPO): Every gap occasion of one MG is partially covered by gap occasion of another MG with the different periodicity


· Requirement will be defined at least for FNO. FFS other cases
Others
· The validation delay for concurrent gap is the same as legacy Rel-15/16 RRC processing delay, when pre-configured gap is not considered


In this contribution, we provide some discussions on the following remaining open issues.
· Definition of independent MG
· Configuration of concurrent MG
2. Discussion
2.1 Definition of independent MG
In the previous meetings, RAN4 had discussion on how to understand concurrent and independent MGs. The definition of concurrent MG has been agreed during RAN4 #98 meeting, but there is not any agreements achieved for independent MGs.
For the definition of independent MG, four options were proposed during last meeting:
· Option 1a: Multiple MGs with their own separate configurations, i.e., MGL, MGRP, time offset.
· Option 1b: Multiple MGs with their own separate configurations, i.e., MGL, MGRP, time offset, MGTA. 
· Option 2: Measurement gaps are considered as independent if UE can measure on these gaps simultaneously without impacting the measurement performance requirements of each MG . 
· Option 3: The definition of independent MG is unnecessary
In Rel-15, the terminology independent MG had already been used for per-FR gap capability. For UE supporting per-FR gap, NW can configure per-FR MG patterns for each FR independently, which can be called independent MGs. The terminology of independent MG in Rel 15 can be reused, not only for different FRs, but also for the same FR. No matter in the same FR or in different FRs, once multiple MGs configured by NW, such MGs can be called independent MGs.  
Observation 1: The definition of independent MG is needed.
Further more, the terminology independent MG should be defined only from configuration perspective. Whether multiple MGs can operate simultaneously without impacting the measurement performance requirements, NW can not determined. Which MG instance is in use and which MG instance is not used is up to UE implementation and network do not have such information. So the measurement operation is mainly up to UE implementation, NW only guarantees no transmission scheduled on the MG instance.  
Observation 2: Independent MG should be defined from configuration perspective.
Comparing Option 1a and 1b, the only different is whether considering MGTA for the definition of independent MG. In our opinion, the introduction of MGTA is mainly used to achieve finer starting time granularity, which is not as basic as MGL, MGRP and time offset for a MG configuration. So for Option 1a and Option 1b, we think Option 1a is enough.
Proposal 1: The definition of independent MG is needed, and which should be defined from configuration perspective, i.e. multiple MGs with their own MGL, MGRP, time offset configurations can be called independent MGs.
2.2 Configuration of concurrent MG
For the configuration of concurrent MGs, three issues have been discussed during last meeting:
· Issue 1: Use case
· Issue 2: Associate Gap to use case(s)
· Issue 3: Inheriting legacy configuration in DC
For Issue 1 and Issue 3, some agreements have been achieved in last meeting, so only Issue 2 should be further discussed. We think Issue 2 is closely related to Issue 1. For Issue 1, the use case for concurrent MGs includes:
· Different configuration (e.g. periodicity and/or offset) of reference signals from different cells or frequency layers that cannot be covered by one measurement gap, 
· SMTC from different cells or frequency layers that cannot be covered by one measurement gap, e.g., asynchronous deployment 
· Different RSs, e.g., SSB, CSI-RS, PRS, RSSI 
· Different RATs
Considering such use cases, it’s very important to ensure NW and UE have the same understanding on the usage of each MG. Once the relation between MGs and MOs can be clearly determined, NW and UE have same understanding on the usage of each MG, then the purpose of configuring concurrent MGs is achieved. For the detailed RRC signaling design, it is up to RAN2’s decision.
[bookmark: OLE_LINK2]Proposal 2: For the UE supporting multiple concurrent MGs, once NW configures multiple concurrent MGs for the UE, NW should also indicate the relationship between MGs and MOs.  
3. Conclusion
[bookmark: _GoBack]In this contribution, we have the following observations and proposals for multiple concurrent and independent MGs:
Observation 1: The definition of independent MG is needed.
Observation 2: Independent MG should be defined from configuration perspective.
Proposal 1: The definition of independent MG is needed, and which should be defined from configuration perspective, i.e. multiple MGs with their own MGL, MGRP, time offset configurations can be called independent MGs.
Proposal 2: For the UE supporting multiple concurrent MGs, once NW configures multiple concurrent MGs for the UE, NW should also indicate the relationship between MGs and MOs.  
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