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	Introduction
In last meeting it was agreed to merge the independent measurement gap (MG) and concurrent MG definition. In this contribution, we discuss the other aspects of the concurrent MG.   
	Discussion
In last meeting following WF [2] is agreed for concurrent MG. 
· 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

One of the open issue after last meeting was whether to introduce a common period of time in the definition of the concurrent measurement gaps. In our understanding common period of time is needed in defining the UE behaviour during the overlapping, partially overlapping and fully non-overlapping scenarios of measurement gaps. Moreover the text in square brackets of“Concurrent gaps are configured by multiple RRC IE MeasGapConfig [during a common period of time]” is confusing. It kind of reads like RRC IE is configured during a common period of time. Which is not the intention here as per our understanding. It is actually the MG which are active over a common period of time. Even without “[during a common period of time]” the definition is clear to us. Hence we feel it is not required in the definition.
Proposal 1: RAN4 to agree that concurrent gaps definition shall not include text “common period of time”.
	Concurrent gaps applicability and configurations
Another open issue after last meeting was whether RAN4 should associate gap(s) to dedicated use case(s). Our understanding is yes. The reason for this is when the multiple MG are configured, NW and UE should have same understanding regarding the MG usage at UE. The best way to achieve this common understanding is NW configuring which MG is to be used for each Measurement Object (MO). In the last meeting following options were discussed.
· 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

From the options discussed in last meeting our preference based on the above analysis is Option 2.
Proposal 2: RAN4 should associate gap(s) to dedicated use cases and this can be achieved by NW configuring which MG is to be used for each MO.
	Relation of concurrent gaps with per-UE and per-FR capability
When UE is configured with multiple concurrent gaps, the relation between these concurrent gaps and existing UE capabilities are FFS. Last meeting following WF [2] is agreed.
· 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)

When UE doesn’t support per-FR gap, it was agreed that all the concurrent gaps are per-UE. However, the max number of concurrent gaps are FFS. From the WF described above we feel that instead of specifying a particular value we can leave it to UE capability. In our understanding this is a new UE capability and RAN4 need to define this new UE capability.
Proposal 3: The max number of supported concurrent gap for a UE that supports only per-UE capability is upto UE capability.
When the UE supports per-FR capability, UE can be configured with both per-UE and per-FR gaps. Whether these mixed gaps are allowed for concurrent gaps are FFS. To analyse whether per-UE and Per-FR gaps are allowed to be configured simultaneously, we look at motivation for introducing concurrent gaps in the first place. Using the concurrent gaps UE can be configured to measure different RSs (e.g. SSB, CSI-RS, PRS, and RSSI) simultaneously. For example if NW has to configure SSB and PRS measurements concurrently to UE, it can use per-FR gap for SSB measurements and per-UE gap for PRS measurements. Since this is kind of common use case we propose to allow per-UE and per-FR gaps to be configured concurrently. 
One more open issue was if the UE capable of per-FR gap, can all the gaps be configured as per-UE gaps. Our understanding is yes as the per-FR capable UE can be configured with per-UE gap in the existing specification. Another open issue is max number of concurrent gaps in this scenario. Similar to previous proposal, our view is it can be upto UE capability.
Based on the above use cases analysis, we make following proposal.
Proposal 4: For a UE supporting per-FR gap, 
· Allow per-UE gap and per-FR gap to be configured simultaneously
· Combination of the per-UE gap and/or per-FR gap to be configured simultaneously
· Per-FR gap capable UE can only be configured with Per-UE concurrent gaps (e.g. not configured with Per-FR gaps but only per-UE concurrent gaps)
· Max number of concurrent gaps is upto UE capability

	MG configuration overhead
Though it was agreed to introduce concurrent measurement gap, RAN4 should be careful in deciding the number of concurrent gap patterns that are allowed over common period of time. If too many measurement gap patterns are allowed, it will increase the measurement gap density in a common period of time and thereby resulting in higher data interruptions. 
Another aspect of RAN4 should consider while allowing the multiple MG patterns is the cumulative MG length across the common period of time shall not exceed the current maximum MGL allowed for a MG pattern. That means currently, maximum MGL for a MG pattern is 20ms and the cumulative MG length across MG patterns during a common period of time shall not exceed 20ms. To understand this further, let use following example. In the example, if we assume 4 parallel independent MG patterns are allowed, the 4 MG patterns chosen should satisfy the criteria that total cumulative MG length across them cannot be more than 20ms. That means MG 0 (MGL=6ms), MG 1 (MGL=6ms), MG 4 (MGL=6ms) and MG 5 (MGL=6ms) should not be allowed to be configured as the parallel multiple MG patterns, as their resultant MGL is 24ms. 
In our view, the above mentioned restriction is further justifiable due to the fact that when one MGL is configured, total interruption length due to MG is 20ms, where as in the above example, interruption due to multiple MG gaps is increased to 24ms, which is not desirable as this is not the intended goal for the introduction of multiple MG patterns.
Based on the above analysis we make the following proposal.
Proposal 5: RAN4 to define overhead cap using “total cumulative MGL across concurrent MG during a common period of time shall be less than current maximum MGL of 20ms.”
1. Conclusion
In this contribution, we discussed measurement gap enhancements related to concurrent and independent MG and made the following proposals:
Proposal 1: RAN4 to agree that concurrent gaps definition shall not include text “common period of time”.
Proposal 2: RAN4 should associate gap(s) to dedicated use cases and this can be achieved by NW configuring which MG is to be used for each MO.
Proposal 3: The max number of supported concurrent gap for a UE that supports only per-UE capability is upto UE capability.
Proposal 4: For a UE supporting per-FR gap, 
· Allow per-UE gap and per-FR gap to be configured simultaneously
· Combination of the per-UE gap and/or per-FR gap to be configured simultaneously
· Per-FR gap capable UE can only be configured with Per-UE concurrent gaps (e.g. not configured with Per-FR gaps but only per-UE concurrent gaps)
· Max number of concurrent gaps is upto UE capability

Proposal 5: RAN4 to define overhead cap using “total cumulative MGL across concurrent MG during a common period of time shall be less than current maximum MGL of 20ms.”
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