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1 Introduction
In RAN4#98bis meeting, a WF [1] on multiple concurrent and independent MG patterns was approved.
In this contribution, we provide our views on the remaining issues of pre-configured MG pattern for RRM measurement gap enhancement in R17.
2 Discussion 
· Definition
RAN4 has agreed on definition of concurrent MG as the followings. 
	· 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:
· [bookmark: OLE_LINK53]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


[bookmark: OLE_LINK26][bookmark: OLE_LINK27]We agree that the common period of time is the duration in which UE is configured with more than one MGs. But the exact value of the duration can be not defined, which is left to network control, since UE has no idea of how it was configured.
Proposal 1: Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time, which is left to network configuration.
· 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


In current release，for NR SA and NR-DC，at most 1 NR gap pattern is allowed for UE if configured with per UE gap，or at most 2 NR gap pattern is allowed for UE if configured with per FR1 and FR2 gap. In our view, concurrent MGs are not expected when the UE is configured to perform only non-NR RAT measurements, due to no necessity of such measurement. But it depends on network configuration.
Proposal 2: Concurrent MGs are not expected when the UE is configured to perform only non-NR RAT measurements.
	· FFS whether RAN4 should associate gap(s) to dedicated use case(s). 
· If Yes, Option 1: associate gap(s) to dedicated use case(s)
· FFS on whether to associate all gaps or only the new gap 
· FFS on which use cases should be associated. 
· Option 2: NW configures which MG is to be used for each MO
· Option 3: NW configures which MO is to be measured in new/each MG


We think it is beneficial to associate gap(s) to dedicated use case(s), especially when pre-configured gap is taken as part of concurrent gaps. Option1 and option 3 are fine to us, where gaps are used per use case (e.g., dedicated RSs) or MO. They are feasible and can be controlled by network configuration. 
Proposal 3: RAN4 should associate gap(s) to dedicated use case(s), e.g., dedicated RS or MO.
· 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
· When UE supports per-FR gap, 
· FFS whether to allow per-UE gap and per-FR gap to be configured simultaneously
· FFS the max number of supported concurrent gap
· FFS on the combination of the per-UE gap and/or per-FR gap to be configured simultaneously
· FFS whether a Per-FR gap capable UE can be configured with Per-UE concurrent gaps (e.g. not configured with Per-FR gaps but only per-UE concurrent gaps)


In our view, for Case 1 when UE doesn’t support per-FR gap, 2 per UE gap should be the maximum of supported concurrent gap.
For Case 2 when UE supports per-FR gap, it should be allowed for Per-FR gap capable UE to be configured with only per-UE concurrent gaps, or per-UE gap and per-FR gap to be configured simultaneously. We suggest that UE support at most 3 concurrent MG patterns activated at any time. Besides, for EN-DC and NE-DC, UE shall satisfy the similar restriction and max number of active MG patterns.
Proposal 4: When UE doesn’t support per-FR gap, 2 per UE gap should be the maximum of supported concurrent gap.
Proposal 5: When UE supports per-FR gap, at most 3 concurrent MG patterns are allowed to be configured.
For example, assuming per UE and per FR gaps are allowed to be configured simultaneously, the following cases could be allowed:
· 1 per UE gap and/or 2 per FR gap (i.e., per FR1 and/or per FR2 gap)
· 2 per UE gap and/or 1 per FR gap (i.e., only 1 per FR1 or per FR2 gap)
Assuming per UE and per FR gaps are not allowed to be configured simultaneously, the following cases could be allowed:
· 2 Per FR1 gap and/or 1 per FR2 gap
· 1 Per FR1 gap and/or 2 per FR2 gap
· 2 Per UE gap 

· Measurement requirements
	· FFS additional assumptions (on network configuration and for UE behavior) for concurrent gap, e.g., 
· Only one frequency layer can be measured in a single gap instance. 
· Only one type of RSs can be performed in a single gap instance. 
· One RS configuration can only be measured in one MG pattern
· FFS CSSF requirements of concurrent gap
· FFS: RRM impact from reconfiguration of concurrent gaps, e.g., impact to ongoing measurement procedures when a 2nd gap is configured


The assumptions for legacy measurement objective should apply for concurrent gap, considering the UE with the worst capability of searcher and measurement engines. Legacy rules for measurement objective and gap should be reused for concurrent gap, e.g., 
· Only one frequency layer can be measured in a single gap instance. 
· Only one type of RSs can be performed in a single gap instance. 
· One RS configuration can only be measured in one MG pattern

Proposal 6: Legacy rules for measurement objective and gap should be reused for concurrent gap.
3 Summary
In this contribution, we provided our views on concurrent and independent MG patterns for WI NR RRM measurement gap enhancement. 
Proposal 1: Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time, which is left to network configuration.
Proposal 2: Concurrent MGs are not expected when the UE is configured to perform only non-NR RAT measurements.
Proposal 3: RAN4 should associate gap(s) to dedicated use case(s), e.g., dedicated RS or MO.
Proposal 4: When UE doesn’t support per-FR gap, 2 per UE gap should be the maximum of supported concurrent gap.
Proposal 5: When UE supports per-FR gap, at most 3 concurrent MG patterns are allowed to be configured.
Proposal 6: Legacy rules for measurement objective and gap should be reused for concurrent gap.
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