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Introduction
In RAN4#102 meeting the CR introducing the concurrent measurement gap feature was agreed. Further progress was made in RAN4#103 leaving only a small number of open issues to be further discussed and clarified. We see that there are two main aspects to finalise to ensure feature stability with common understanding of the UE requirements among all companies. 
In this paper we address these open aspects.
We have additionally provided a CR [3] capturing the proposals in this paper. 

Discussion
For concurrent measurement gap discussion, we see that RAN4 group has 2 main issues left open to discuss:
1. Operation of legacy gaps an concurrent gaps – or operation of an MG without a defined priority together with an MG with a priority defined.
2. Overhead.
We discuss both these aspect in the following.

Gaps with and without priority
RAN4 has been discussing the issue related to configuration of classical gaps and concurrent measurement gaps simultaneously. 
Classical gaps are legacy measurement gaps. Concurrent gaps are in our understanding referring to the scenario where the UE support being configured with more than 1 measurement gap pattern (for Per-UE gap capable UE). In this case the UE may have up to 2 classical measurement gaps concurrently configured. Hence, the UE can be configured with more than 1 classical measurements gaps.
RAN4 defined overlapping and priority rule to address if 2 measurement gaps are overlapping, defined when two gaps would be considered overlapping and how the UE is to prioritise gaps when they overlap.
In RAN4#102 following agreement was made:
· Agreements
· Introduce a priority rule for UE behavior during colliding MG occasions
· UE will only do the measurement for the MG with a higher priority on all colliding occasions
· The priority of the MG can be RRC configurable and details are FFS
· For Rel-17 define requirements for the case when different MGs are configured with different priorities (i.e., do not consider equal priorities case)
And an LS was sent to RAN2 [3] asking RAN2 to introduce a priority rule to resolve collisions between measurement gap occasions. 
In RAN4#103 following was agreed based on the continued discussion related to classical measurement gaps and concurrent measurement gaps:
Issue 2-2-3: Classic MG and concurrent MG
< Agreement>: 
· No differentiation between classic and concurrent MG in the requirements. 
· RAN4 requirements do not apply when a gap without assigned priority is configured simultaneously with any other gap(s) hat affect serving carriers in the same FR.
· RAN4 can revisit the agreement after RAN2 signalling design is concluded
Hence, RAN4 will not differ between classic gaps and a concurrent gap in the requirements. Any gap will be recognized as a measurement gap. The agreement also states that RAN4 have no requirements if a GP without priority is configured simultaneously (with a GP which has a priority configured) if this affects any serving carrier in the same FR.
Meanwhile RAN2 has decided that legacy (classic) gaps and concurrent gaps can be configured simultaneously. Additionally, RAN2 did not introduce priority for legacy gaps because this was not included as a request in the LS. However, our understanding is that RAN2 did introduce an implicit priority where any configured concurrent GP has highest priority (over legacy/classic MG). 
RAN4 would need to discuss and find agreements on the remaining details related to the interworking between any legacy/classic MG (for which RAN2 has not introduced explicit priority signaling support) and any configured concurrent MG (for which priority can be configured). 
[bookmark: _Hlk110701554]RAN4 need to resolve the remaining details related to legacy MG and concurrent MG.
We see that at least following options are possible:
· Ask RAN2 to introduce explicit priority for legacy gaps.
· Any legacy MG is always considered as being lowest priority.
· If any concurrent MG is configured it is always regarded as being higher priority than a legacy MG (an MG without priority).
We see all options would be feasible. In principle there are only 2 options, and both would be possible solutions without any changes to the RAN4 agreements. Alternative is to postpone this issue to Rel-18.
We believe the simplest and most forward compatible and future proof approach (also considering the Rel18 WI) is to send LS to RAN2 and ask RAN2 to introduce signaling support allowing configuration of a priority for legacy gaps. 
Send LS to RAN2 asking RAN2 to introduce priority for legacy gaps.
This solution would in our understanding not need any change to the RAN4 specification (the current text would benefit from a clarification):
The requirements of concurrent measurement gaps in section 9 shall not apply when a gap without assigned priority is configured simultaneously with any other gap(s) that affect measurements on serving carriers in the same FR.
Alternative is that RAN4 only define requirements when legacy and concurrent GPs are configured simultaneously if the legacy and concurrent MGs are FNO. We see that this solution is also covered by the current specification text.
If alternative approach is selected RAN4 can continue the discussion in Rel-18 related to priority for legacy gaps to allow defining more explicit requirements.
We provide a draft TP for the LS to RAN2 according to proposal 2 in the appendix.
We provide a CR [4] clarifying the current specification text according to above.

Overhead
Discussions related to introduction of an overhead cap on the measurement gaps has been ongoing for several meetings without conclusion. Latest status from RAN4#103 discussion:
Issue 2-3-1: Whether to define the overhead cap
< Agreement in May 9th GTW session>: Down-select to Option 3 and Option 5. For option 5, the detailed solution needs further discussion.
<Way forward >: Open issue needs further discussion
· Option 3: Up to UE capability
· Option 5: Handling this issue by extending the dropping rule, instead of defining an overhead cap.

[bookmark: _Hlk110698202]Issue 2-3-2a: Definition of overhead cap (assuming Option 3 agreed in Issue 2-3-1)
< Agreement>: Open issue needs further discussion
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 2: The max overhead is 30%
· [bookmark: _Hlk110698223]Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms 

Issue 2-3-2b: Definition of additional dropping rule (assuming Option 5 agreed in Issue 2-3-1)
<Way forward >: Open issue needs further discussion
· Option 1: RAN4 to extend the overlapping rule when two MGs configuring with MGRP=20ms.
· The lower priority gap can be cancelled regardless of proximity rule
· Data scheduling is resumed on the dropped gap occasions
· Option 2: 
· Option 3:

Based on the discussions in former meetings and last meeting, our understanding that without any overhead restrictions the measurement burden may be too high for the UE. In general, we find it beneficial to have clear UE requirements without too many UE capabilities and this complicates network operation. As implementation of measurement gaps on network side is not a simple aspect (just as on the UE side) due to the scheduler impact and accounting multiple UEs per cell preference is a solution which accommodates also network complexity network. 
We can agree to option 3 of issue 2-3-1 and option 3 of issue 2-3-2a.
Define the overhead cap: Option 3 (Introduce UE capability)
Definition of overhead cap: Option 3 (MGRP for each MG cannot be smaller than 40ms)
If all companies can agree there may not be a need for UE capability. Hence, we can also agree leaving out the need for a UE capability and make proposal 4 a general rule.
We have provided a CR [4] capturing proposals 3 and 4.

Conclusion
For concurrent measurement gap discussion, we discussed following 2 main issues left open:
1. Operation of legacy gaps an concurrent gaps – or operation of an MG without a defined priority together with an MG with a priority defined.
2. Overhead.
And we propose:
Concerning operation with measurement gaps with and without priority:
1. RAN4 need to resolve the remaining details related to legacy MG and concurrent MG.
1. Send LS to RAN2 asking RAN2 to introduce priority for legacy gaps.
Concerning overhead discussion:
Define the overhead cap: Option 3 (Introduce UE capability)
Definition of overhead cap: Option 3 (MGRP for each MG cannot be smaller than 40ms)
We also provide CR capturing the proposal and draft LS.
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Appendix – TP for LS

1. Overall Description
RAN4 has discussed the handling of collisions between legacy gaps for which no priority can be configured and concurrent measurement gaps for which priority can be configured. Based on the discussion RAN4 reached following agreement:
· Introduce priority of the legacy measurement gap which can be RRC configurable

2. Actions:
ACTION: 	RAN4 respectfully asks RAN2 to take above information into account and implement the required RRC signalling for the priority level of legacy gaps.

3. References:
[bookmark: _Hlk96437538]R4-2206788, LS on collision handling of concurrent MGs

4. Date of Next RAN4 Meetings:
RAN4#104bis, e-meeting, 10-19 October 2022
RAN4#105, Canada, 14 – 18 November 2022

