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Introduction
This paper presents Nokia’s view on RRM aspects related to further enhancements of measurement gaps for Rel-18 [1]. In particular, it presents our view on Case 2 requirements as discussed at RAN4 #104bis-e [2][3], i.e. the combination of NCSG and concurrent MG and lists corresponding proposals.
Discussion
At last RAN4 #104bis-e, Core 2 requirements were discussed. Following agreements were reached and open issues treated [3]. 
	Issue 2-15: [Case 2] Whether to consider NCSG + NCSG in an FR
< Wayforward >: FFS the following options
· Option 1: Yes
· Option 2: Deprioritize this combination
· Option 3: Up to UE’s capability



As commented during RAN4 #104bis-e, case 2 requirements should refer to joint requirements for concurrent gap and NCSG. Hence a single configured NCSG pattern per FR should be considered, which corresponds to NCSG specified in Rel-17 where the scenario of two or more per-UE NCSG patterns was not considered. Hence the combination of concurrent MG pattern with an NCSG pattern in FR1 and NCSG pattern in FR2 is covered. RAN4 can investigate the case of concurrent gap pattern with more than one NCSG in an FR or the case of 2 NCSGs in an FR alone thereafter, but first we need to have a better understanding on the targeted scenario with 2 NCSGs in the same FR. We welcome the discussion on such scenarios rather than on the type of gap combinations. Hence our preference is option 2. 
RAN4 to focus on single NCSG pattern per FR for Case 1 requirements and deprioritize 2 or more NCSG patterns in an FR. 
	Issue 2-16: [Case 2] Whether to increase the max number of supported gaps
< Agreement >: 
· Continue discussion in the next meeting. If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346. 
· TBD a deadline to cut off the discussion.



As commented during RAN4 #104bis-e, the maximum number of supported gaps should be same as for Rel-17. Thus, we support the current agreement in [4]:
· For the max number of gaps for Case 2 (NCSG and multiple concurrent MGs), the Rel-17 conclusions will be taken as the baseline.
For the max number of gaps for Case 2, the Rel-17 conclusions will be taken as the baseline.
	Issue 2-17: [Case 2] Detail combinations
< Wayforward >: 
· RAN4 to focus on high-level issues and postpone this discussion to later meetings



In our view, the following gap combination configurations should be considered for Case 2 requirements:
	Gap Combination
Configuration Id 
	The number of simultaneously configured measurement gap patterns

	
	Per-FR1 
NCSG
	Per-FR2 
NCSG
	Per-UE 
NCSG
	Per-FR1
concurrent MG
	Per-FR2 concurrent MG
	Per-UE concurrent MG

	0
	0
	0
	1
	0
	0
	1

	1
	0
	1
	0
	0
	0
	1

	2
	1
	0
	0
	0
	0
	1

	3
	1
	1
	0
	0
	0
	1

	4
	0
	0
	1
	0
	1
	0

	5
	0
	1
	0
	0
	1
	0

	6
	1
	0
	0
	0
	1
	0

	7
	1
	1
	0
	0
	1
	0

	8
	0
	0
	1
	1
	0
	0

	9
	0
	1
	0
	1
	0
	0

	10
	1
	0
	0
	1
	0
	0

	11
	1
	1
	0
	1
	0
	0

	12
	0
	0
	1
	1
	1
	0

	13
	0
	1
	0
	1
	1
	0

	14
	1
	0
	0
	1
	1
	0

	15
	1
	1
	0
	1
	1
	0


Table 1: Gap combination configurations for Case 2
Gap combination configurations 0...14 are based on Rel-17 requirements for concurrent MG’s. Gap combination configuration 15 allows 1 MG and 1 NCSG being simultaneously active per FR, hence a total of 4 gap patterns, but this is not supported in Rel-17. The maximum number of configured NCSGs thus is 2, in this case 1 NCSG per FR.  
Gap combination configurations 0 to 15 in Table 1 should be considered for Case 2 requirements.
	Issue 2-18: [Case 2] Potential changes to Rel-17 proximity condition
< Agreement >: 
·  FFS further enhancement. If no consensus can be achieved in the future, we stick to the agreed baseline R4-2214346. 
· TBD a deadline to cut off the discussion.



In our view, the same proximity condition as for Rel-17 can be used as baseline to determine whether overlapping between concurrent gap and NCSG applies. Reduced values for proximity condition may be investigated in a later WI phase, e.g. for the scenario of short NCSG followed by concurrent MG, where the processing time is shorter. This may be supported by a separate UE capability.  
RAN4 to reuse Rel-17 proximity condition as baseline for Case 2 requirements. Reduced values for proximity condition may be investigated in a later WI phase for specific scenarios supported by a separate UE capability. 
	Issue 2-19: [Case 2] Whether to consider gap sharing rule
< Wayforward >: FFS the following options
· Option 1: RAN4 can further consider gap sharing rule to handle gap collision after priority based solution is stable (e.g. after RAN#99).
· Option 2: RAN4 not to consider gap sharing rule for collision handling unless clear benefits are identified.



As commented during RAN4 #104bis-e, we do not see a clear benefit in considering a gap sharing rule in case of collision handling and hence we continue to support option 2. 
RAN4 not to consider gap sharing rule for collision handling for Case 2 unless clear benefits are identified.
	Issue 2-20: [Case 2] Potential changes on how to determine the priority
< Agreement >: 
·  For case 2, how to determine the priority is reused from Rel-17



It is our understanding that the priority level is configured for NCSG, when coexisting with concurrent gaps, and it can only be changed by RRC reconfiguration.
RAN4 to consider the priority level for NCSG being part of the NCSG configuration procedure. 
	Issue 2-21: [Case 2] Potential changes to UE behavior upon gap collision
< Wayforward >: FFS the following options
· Option 1: When the MGL of concurrent gap or the activated pre-configured MG is overlapped with the ML of NCSG, or when VIL1/VIL2 of NCSG is overlapped with the MGL of concurrent gap or the activated pre-configured MG, if the impact on measurement performance due to RTT is negligible, UE can perform the measurements on the collided gaps simultaneously and no need to consider the dropping rule. 
· Option 2: For the case that RRT of one NCSG pattern is overlapped with MGL of legacy MG, RRT may have impact on the measurement performed during MGL of legacy MG. It is proposed to further discuss how serious this impact is and how to solve this issue if the impact is not negligible. 
· Option 3: The collision handling can be further checked since in fact the gap  ancelling is not always necessary when collision happens since of the necessity of NCSG is per band for the UE capable of NCSG. 
· For the collision instance, if no MO needs NCSG, no need to cancel any one between NCSG and MG(NCSG);
· For the collision instance, if at least one MO needs NCSG, there are two possible solutions of collision handling: 
· keep both NCSG and MG(NCSG) at the price of NCSG degradation to legacy MG;
· Cancel the MG or the lower priority of NCSG.
· Which solution should be applied, it can be decided by the priority order. If the NCSG has higher priority than MG, then cancel the MG; Otherwise, neither of them would be canceled but at the price of NCSG degradation to MG.
· Option 4: RAN4 not to consider enhanced requirements for collision handling



As commented at RAN4 #104bis-e, our preference is to not increase complexity for collision handling. Thus, the Rel-17 collision rule is reused. 
RAN4 not to consider enhanced requirements for collision handling.  
	Issue 2-22: [Case 2] Potential changes to gap association
< Wayforward >: FFS the following options
· Option 1: RAN4 to further discuss the issue of association of SCell MO in following cases.
· Case a: the MO requires MG when SCell is activated
· Case c: the MO does not require MG or NCSG when SCell is activated
· Option 2: When NW configures a NCSG and a Con-MG in ConMGs, RAN4 to further discuss how to handle the scenario when a deactivated SCell(within NCSG) transfers to an activated SCell and the related MO had to be measured within MG.
· The deactivated SCell’s MO can be implicitly associated with the NCSG if no explicitly association is configured.
· After SCell activation, the deactivated SCell’s MO can be measured within MG autonomously if the related SSB is outside the active BWP.
· Option 3: Reuse Rel-17 association rule
· Others are not precluded.



As commented during RAN4 #104bis-e, we support option 3, i.e. to reuse Rel-17 association rule for NCSG. For SCell activation, network can de-configure NCSG and configure an MG in case SSB is outside the active BWP.
RAN4 to consider reuse of Rel-17 association rule for NCSG.
	Issue 2-23: [Case 2] Potential changes to gap interruption
< Wayforward >: 
· FFS any change to gap interruption requirement is needed, subject to the conclusions of gap dropping discussion



As commented during RAN4 #104bis-e, no change to interruption requirement is needed for Case 2, as overlapping including proximity condition violation will yield gap dropping.
RAN4 not to consider changes to gap interruption for Case 2 requirements.
	Issue 2-24: [Case 2] Potential changes to measurement requirements
< Wayforward >: FFS the following options
· Option 1: CATT
· The measurement requirements can be reused except that the CSSF for gap and NCSG are defined separately. 
· Option 2: Qualcomm
· The measurement requirements for Rel-17 concurrent MG will be applicable to gap combinations that include NCSG(s) (Case 2). For NR SSB-based measurements performed within NCSG, a scaling factor Kgap needs to be added to account for collisions with other measurement gaps.



As commented during RAN4 #104bis-e, both options are fine. The scaling factor Kgap in option 2 depends on the priority level configured for NCSG versus that for concurrent MG. 
For issue 2-24, RAN4 to agree on both options with a clarification for option 2 that the scaling factor Kgap depends on the priority level configured for NCSG versus that for concurrent MG.
	Issue 2-25: [Case 2] Network configuration
< Wayforward >: The following option: 
·  Option 1: Network shall configure all measurement gaps within the concurrent MGs as NCSG when UE can support NCSG capability



As commented at RAN4 #104bis-e, this proposal is not reasonable. Case 2 is about NCSG and concurrent gap, so why should network be mandated to only configure NCSG’s? It is noted that MG and NCSG patterns are different in terms of measurement duration. For instance, concurrent MG can use MGPs with MGL=10 ms or MGL=20 ms defined for positioning, which are not defined for NCSG. 
For issue 2-25, RAN4 to not agree on option 1. 
Conclusion
This paper has presented Nokia’s views on Case 2 requirements as discussed at RAN4 #104bis-e [2][3], i.e. the combination of NCSG and concurrent MG. As part of this discussion, we make following proposals:
1. RAN4 to focus on single NCSG pattern per FR for Case 1 requirements and deprioritize 2 or more NCSG patterns in an FR. 

For the max number of gaps for Case 2, the Rel-17 conclusions will be taken as the baseline. 
Gap combination configurations 0 to 15 in Table 1 should be considered for Case 2 requirements.
	Gap Combination
Configuration Id 
	The number of simultaneously configured MG/NCSG gap patterns

	
	Per-FR1 
NCSG
	Per-FR2 
NCSG
	Per-UE 
NCSG
	Per-FR1
concurrent MG
	Per-FR2 concurrent MG
	Per-UE concurrent MG

	0
	0
	0
	1
	0
	0
	1

	1
	0
	1
	0
	0
	0
	1

	2
	1
	0
	0
	0
	0
	1

	3
	1
	1
	0
	0
	0
	1

	4
	0
	0
	1
	0
	1
	0

	5
	0
	1
	0
	0
	1
	0

	6
	1
	0
	0
	0
	1
	0

	7
	1
	1
	0
	0
	1
	0

	8
	0
	0
	1
	1
	0
	0

	9
	0
	1
	0
	1
	0
	0

	10
	1
	0
	0
	1
	0
	0

	11
	1
	1
	0
	1
	0
	0

	12
	0
	0
	1
	1
	1
	0

	13
	0
	1
	0
	1
	1
	0

	14
	1
	0
	0
	1
	1
	0

	15
	1
	1
	0
	1
	1
	0


Table 1: Gap combination configurations for Case 2
RAN4 to reuse Rel-17 proximity condition as baseline for Case 2 requirements. Reduced values for proximity condition may be investigated in a later WI phase for specific scenarios supported by a separate UE capability. 
RAN4 not to consider gap sharing rule for collision handling for Case 2 unless clear benefits are identified.
RAN4 to consider the priority level for NCSG being part of the NCSG configuration procedure. 
RAN4 not to consider enhanced requirements for collision handling.  
RAN4 to consider reuse of Rel-17 association rule for NCSG.
RAN4 not to consider changes to gap interruption for Case 2 requirements.
For issue 2-24, RAN4 to agree on both options with a clarification for option 2 that the scaling factor Kgap depends on the priority level configured for NCSG versus that for concurrent MG.
For issue 2-25, RAN4 to not agree on option 1. 
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