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1. Introduction
In RAN#102-e meeting, the core part for multiple concurrent and independent MG patterns was completed and the related WF was approved in [1]. However, there are some remaining issues need to be addressed in maintenance part. In this contribution, we would like to discuss the remaining issues for concurrent measurement gaps and provide our proposals.
2. Discussion
Applicability and configurations
	Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Open issue
· Option 1: Yes
· Option 1a: Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability
· Option 1b: Yes, under the condition that only one per-UE MG is configured for UE
· Option 2: No
Issue 2-1-2: Additional limitation when UE is configured with both E-UTRA and NR Mos
· Open issue
· FFS: When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, but all E-UTRA Mos are expected to be associated with one single MG


For the case with only non-NR RAT measurement objectives, it is FFS whether the concurrent gap applies or not. According to our understanding, in case when UE moves out of NR cell coverage and enters into the LTE cell coverage, network may configure only LTE measurement objective. Thus, it is beneficial to configure the concurrent gap for the non-NR RAT measurements. In addition, UE should have the capability to support inter-RAT E-UTRAN measurement with concurrent gaps. 
Proposal 1: It is allowed to be configured with concurrent MG to perform only non-NR RAT measurements provided that the UE is capable to support inter-RAT E-UTRAN measurement with concurrent gaps.
Regarding the additional limitation for UE is configured with both E-UTRA and NR MOs, we do not see the benefit and necessity to add this limitation, since single legacy MG can be configured for both NR and E-UTRA measurement.
Proposal 2: When UE is configured with concurrent MGs, no need to add limitation all configured E-UTRA MOs are associated with one single MG.
Overlapping
	Issue 2-3-2: Mandatory X value in proximity condition for overlapping in FR2
· Agreement
· The Mandatory X value in proximity condition for overlapping in FR2 is [1 or 4] ms.
Issue 2-3-8: Clarifications to gap overlapping
· Agreement 
· The definition of colliding measurement gap occasions applies only between 
· two per-FR1 gaps, or
· two per-FR2 gaps, or
· two per-UE gaps, or
· one per-UE gap and one per-FR (FR1 or FR2) gap. 
· FFS in the maintenance phase: how to clarify the order in which gap priorities are evaluated 
· FFS in the maintenance phase: If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules (2.3.1 and 2.3.2), the gap sharing rules (2.3.3) will apply.


Regarding the proximity condition for overlapping gaps in FR2, in my understanding, UE would need the additional time to process the received RS signals in gap instance and prepare another measurement in the next gap instance, and it should be independent of frequency range. Thus, it is proposed that the same value of minimum distance between two gap instances should be defined for FR1 and FR2. 
Proposal 3: The minimum distance between two gap instances is 4ms for FR2.
Regarding how to clarify the order in which gap priorities are evaluate, in my understanding, we should use the gap occasion with the highest priority among the gap occasions of MG as the reference gap, then the UE should determine whether these gap occasions are overlapped with the reference gap according to the proximity condition. The UE should drop the gap occasion(s) which is overlapped with the reference gap. The figures in below show the gap#3 should be dropped or activated according to different proximity condition respectively. 




Proposal 4: UE shall evaluate the order of gap priorities as follows:
· Use the gap occasion with the highest priority among the overlapped gap occasions of MG as the reference gap;
· Determine whether these gap occasions are overlapped with the reference gap according to the proximity condition;
· Drop the gap occasion(s) which is overlapped with the reference gap.
Regarding the issue related to the gap overlapping between a classic measurement gap and a concurrent measurement gap, in my understanding, the classic measurement gap is one of the concurrent measurement gaps, and there is no consensus that the classic measurement gap can be configured together with concurrent gaps.
Proposal 5: No need to discuss the gap overlapping between a classic measurement gap and a concurrent measurement gap.
Overhead
	Issue 2-4-1: Whether to define the overhead cap
· Open issue
· Option 1: Yes
· Option 2: No 
· Option 3: Up to UE capability
Issue 2-4-2: Definition of overhead cap (if agreed in Issue 2-4-1)
· Open issue
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 1a: the max overhead is 30%
· Option 2: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS  
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms


It is beneficial to define an overhead to maintain the tradeoff between throughput loss and measurement gap configuration. And in my understanding, option 1/1a is the straightforward solution to make sure concurrent MG is applicable with a reasonable NW configuration.
Proposal 6: RAN4 define the overhead for concurrent MGs, and the max overhead is defined as 30% or reuse the max overhead that UE supports in Rel-15/16.
2. Conclusion
In this contribution, we further discussed the remaining issues for concurrent measurement gap and provide our proposals as follows.
Proposal 1: It is allowed to be configured with concurrent MG to perform only non-NR RAT measurements provided that the UE is capable to support inter-RAT E-UTRAN measurement with concurrent gaps.
Proposal 2: When UE is configured with concurrent MGs, no need to add limitation all configured E-UTRA MOs are associated with one single MG.
Proposal 3: The minimum distance between two gap instances is 4ms for FR2.
Proposal 4: UE shall evaluate the order of gap priorities as follows:
· Use the gap occasion with the highest priority among the overlapped gap occasions of MG as the reference gap;
· Determine whether these gap occasions are overlapped with the reference gap according to the proximity condition;
· Drop the gap occasion(s) which is overlapped with the reference gap.
Proposal 5: No need to discuss the gap overlapping between a classic measurement gap and a concurrent measurement gap.
Proposal 6: RAN4 define the overhead for concurrent MGs, and the max overhead is defined as 30% or reuse the max overhead that UE supports in Rel-15/16.
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