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Introduction
This paper presents Nokia’s view on RRM aspects related to further enhancements of measurement gaps for Rel-18. In particular, it presents an overview of the corresponding objective of the work item. Based on that, observations and proposals are derived regarding combinations of measurement gap types. 
Discussion
Enhancements for multiple concurrent gaps
Among the work item objectives, the following objective is defined related to combination of multiple MG types [1]: 
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or multiple concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)
· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)
· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase



As part of the WID objectives, there are at least two cases of joint requirements for Rel-18 work, and further combinations of multiple MG types are not precluded. It is our understanding that we should prioritize the cases 1 and 2, i.e. Pre-MG + Concurrent MG as well as NCSG + Concurrent MG, and should agree on down selection of the other combinations. 
RAN4 to prioritize the following gap combinations
a. Preconfigured gap(s) and concurrent gap(s)
b. NCSG(s) and concurrent gap(s)
Among other combinations of joint requirements is the case where Pre-MG, Concurrent MG and NCSG are all simultaneously configured, although this combination may be rarely operated. Considering the workload in the WID, we believe that it is best to focus on requirements for the cases 1 and 2. Additionally, we believe that joint requirements for Pre-MG and NCSG should be down prioritized. 
RAN4 to deprioritize combinations of Preconfigured gap, Concurrent MG and NCSG. 
RAN4 to deprioritize combinations of Preconfigured gap and NCSG. 
Another point that needs clarification is how to differentiate Pre-MG and Pre-MG used for positioning. Pre-MG and Pre-MG for positioning are specified as different types of gaps as part of the Rel-17 work. The Pre-MG configuration from 38.331 is configured as part of the GapConfig-r17, which includes the preconfigured indication flag and gap priority. On the other hand, the Pre-MG for positioning is configured as part of the PosGapConfig-r17 which is configured independently of other types of gaps. 
Current text of the WID objectives does not differentiate among Pre-MG for RRM and for positioning. 
RAN4 to discuss if Pre-MG for positioning is included in the scope of the WID within the multiple MG type. 
Finally, when considering high priority cases for joint MG scenarios, we should also decide on the maximum number of gaps supported for Case 1 and Case 2. As part of this discussion, RAN4 should decide on the relevant scenarios for the evaluation of the maximum number of concurrent gaps. If we take Rel-17 as a baseline, RAN4 has specified measurement gap combinations with at most 3 concurrent and independent measurement gaps (38.133, Table 9.1.8-1). On the other hand, 16 gap priority levels for concurrent gaps were introduced in TS 38.331 in Rel-17 considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning) as raised in [2].
RAN4 to discuss what is the maximum number of gaps supported for Case 1 (Pre-MG+concurrent MG) and Case 2 (NCSG+concurrent MG). 
RAN4 to discuss whether the maximum number of gaps specified for concurrent gaps in Rel-17 should be maintained for Rel-18. 
Signalling mechanisms for Pre-MG
As part of the Rel-17 work for NR_MG_enh, RRC signalling was used for Pre-MG, while NR positioning enhancement introduced MAC signalling for activation of pre-configured MG for positioning purposes. Since the MAC signalling enhancements were only defined for the positioning context, RAN4 needs to decide whether the same should also be applicable in scenarios that do not include positioning. 
RRC signalling is currently used for measurement gap enhancements, such as Pre-MG, concurrent MG, NCSG.
MAC signalling is currently only used for NR positioning enhancements in Rel-17 for activation/deactivation of pre-configured gaps for positioning. 
RAN4 to discuss adoption of MAC signaling based procedure as used for NR positioning enhancements for Rel-18 MG activation/deactivation. 
RAN4 to consider applying MAC signaling for activation/deactivation/reconfiguration of MG type for non-positioning procedures in the framework of joint requirements. 
[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on Rel-18 measurement gaps enhancements. As part of this discussion, we have reached the following observations and make following proposals:
1. Current text of the WID objectives does not differentiate among Pre-MG for RRM and for positioning. 
RRC signalling is currently used for measurement gap enhancements, such as Pre-MG, concurrent MG, NCSG.
MAC signalling is currently only used for NR positioning enhancements in Rel-17 for activation/deactivation of pre-configured gaps for positioning. 
1. RAN4 to prioritize the following gap combinations
a. Preconfigured gap(s) and concurrent gap(s)
b. NCSG(s) and concurrent gap(s)
RAN4 to deprioritize combinations of Preconfigured gap, Concurrent MG and NCSG. 
RAN4 to deprioritize combinations of Preconfigured gap and NCSG. 
RAN4 to discuss if Pre-MG for positioning is included in the scope of the WID within the multiple MG type. 
RAN4 to discuss what is the maximum number of gaps supported for Case 1 (Pre-MG+concurrent MG) and Case 2 (NCSG+concurrent MG). 
RAN4 to discuss whether the maximum number of gaps specified for concurrent gaps in Rel-17 should be maintained for Rel-18. 
RAN4 to discuss adoption of MAC signaling based procedure as used for NR positioning enhancements for Rel-18 MG activation/deactivation. 
RAN4 to consider applying MAC signaling for activation/deactivation/reconfiguration of MG type for non-positioning procedures in the framework of joint requirements. 
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