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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. At RAN 97e meeting, the WI was further updated [2] and the objectives related to further gap enhancement are: 

(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 concurrent MGs and/or NCSG [RAN4]

· Prioritize at least joint requirements for UE configured with

· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)

· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)

· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99

· Note 4: This WID does not include any inter-working with MUSIM gaps
In this contribution we provide our further considerations on case 1 requirements of this topic.
2. Discussion
The discussions are based on the following issues from [3].

Issue 2-3: [Case 1] Whether to consider Pre-MG + Pre-MG in an FR  
< Wayforward >: FFS the following options

· Option 1: Yes

· Option 2: Deprioritize this combination

· Option 3a: Up to UE capability 

· Option 3b: It would be subject to a new UE capability if the Pre-MGs collide with each other or with other MGs

For this issue, having Pre-MG + Pre-MG will have the benefit of what we have when we design Rel-17 concurrent gaps, i.e., the benefit by configuring two gaps with two sets of parameters such as offset, MGRP, MGL. Hence option 1 should be supported. 

Proposal 1: Consider Pre-MG + Pre-MG case in a FR. 

Issue 2-4/ Issue 2-16: [Case 1] 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.
For the issue 2-4 and 2-16, if Pre-MG + Pre-MG is considered for case 1 and NCSG + NCSG is considered for case 2, the generality may be lost since there is no legacy gap for the these cases. It is suggested that the number of concurrent gaps could be 3, i.e., consider Pre-MG + Pre-MG + one Type-2 MG for case 1 and NCSG + NCSG + one Type-2 MG for case 2. 

Proposal 2:  For Issue 2-4 and 2-16, suggest to consider Pre-MG + Pre-MG + one Type-2 MG for case 1 and NCSG + NCSG + one Type-2 MG for case 2 to ensure the generality is not lost, i.e, increase the max number from 2 to 3. 
Issue 2-7: [Case 1] Potential clarifications/changes to Rel-17 gap association
< Agreement >: 

· RAN4 reuses the explicit association from Rel-17 MGE for concurrent gap to Rel-18.
· FFS any further enhancement

· FFS how to interpret the gap association to an intra-frequency measurement that does not need MG/NCSG
For the gap association, it was agreed that RAN4 will reuse the explicit association from Rel-17. Regarding any further enhancement, it was suggested that implicit association between some intra-frequency MOs and Pre-MG. Firstly, the UE behaviour is clear when NW explicitly configures an association between Pre-MG and an intra-frequency layer. When a UE can measure that intra-frequency layer without gap, i.e., the Pre-MG is at inactivated state, then due to the explicit association, the intra-frequency layer measurement will still follow the Pre-MG pattern, i.e., to be measured within a gap although the Pre-MG is deactivated now. The corresponding requirements of intra-frequency without gap can be used. If the intra-frequency can be measured without any gap, then there is Rel-15 intra-frequency measurement without gap requirements to be used.   

Proposal 3:  It is not necessary to consider any implicit association, especially implicit association between intra-frequency layer and Pre-MG.  
Issue 2-9: [Case 1] Potential changes on how to determine the priority
< Agreement >: 

· Take the following as the baseline in Rel-18
· The priority of a Pre-MG which concurrent with other gaps should be up to network assignment. For the priority of a Pre-MG, once it is configured, it should be same until it is reconfigured by RRC signalling 
· FFS whether to introduce priority based on associated MO(s)
For this issue we do not think we need introduce priority based on associated MO(s). For any such constraint introduced this means the NW does not have the fully power to assignment a priority to any MO(s) and has to follow some pre-defined rules or whatever else. This contradicts with the conclusion where priorities are up to NW configuration. 
Proposal 4:  It is not necessary to introduce priority based on associated MO(s) or particular priority for particular MO(s).
Issue 2-12: [Case 1] Activation/deactivation delay
< Wayforward >: FFS the following options

· Option 1: In case of the activation procedures of multiple pre-configured gaps being overlapped, the pre-configured gap activation delay requirements need to be extended. 

· Note that this option is pending on the conclusion of whether to exclude Pre-MG + Pre-MG combo.

· Option 2: Pre-MG (de)activation delay from Rel-17 is re-used when the (de)activation procedures of multiple pre-MG overlap.

Regarding this issue we think more clarification is needed. Firstly it depends on whether Pre-MG + Pre-MG is supported or not. Then the scenario where the activation procedure of multiple Pre-MG are overlapped needs be further configuration. For example, under which kind of MO(s) association, after a BWP switch, multiple Pre-MG will be activated simultaneously. 
Proposal 5: The scenario where the activation procedure of multiple Pre-MG are overlapped needs be further configuration. Particularly on the user case under which kind of MO(s) association, after a BWP switch, multiple Pre-MG will be activated simultaneously. 
Issue 2-14: [Case 1] Other aspects
< Wayforward >: FFS the following proposals

· Proposal 1: Support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability(ies).

· Dynamic collisions are gap collisions involving a pre-configured MG, where gap instances of other MGs are dropped.

· Proposal 2: Support of gap combinations including pre-configured MGs (Case 1) may be supported without a new UE capability if

· At most one pre-configured MG is configured and the pre-configured MG is assigned the lowest priority level among all the configured MGs.

· Proposal 3: Suggest to enable that priority can be defined for Rel-16 legacy MG. If this is agreeable, a LS to RAN2 should be sent to ask RAN2 to introduce related signalling (vivo)

For P1 and P2, we agree the scenario however we do not think any special procedure is needed for this scenario. The existing method of concurrent gap of Rel-17, which uses a scaling factor obtained by counting the opportunities within a particular time window before and after gap collision handling, is sufficient to handle this scenario. 
For P3, it is one of the left issue of Rel-17 to our understanding. If priorities are introduced, it only impact UEs from Rel-18. In addition the priority is not applicable when only one gap is configured, i.e., no concurrent gaps are configured. 
Proposal 6: The existing method of concurrent gap of Rel-17, which uses a scaling factor, is sufficient to handle the scenario in P1 and P2 of issue 2-14. 
Proposal 7: Support P3 of issue 2-14. If priorities are introduced, it only impact UEs from Rel-18 when concurrent gaps are configured. 

3. Conclusion
In this contribution, we provide our further considerations on case 1 requirements of “pre-configured MGs, multiple concurrent MGs and NCSG” and have the following proposals:
Proposal 1: Consider Pre-MG + Pre-MG case in a FR. 

Proposal 2:  For Issue 2-4 and 2-16, suggest to consider Pre-MG + Pre-MG + one Type-2 MG for case 1 and NCSG + NCSG + one Type-2 MG for case 2 to ensure the generality is not lost, i.e, increase the max number from 2 to 3. 
Proposal 3:  It is not necessary to consider any implicit association, especially implicit association between intra-frequency layer and Pre-MG.  
Proposal 4:  It is not necessary to introduce priority based on associated MO(s) or particular priority for particular MO(s).
Proposal 5: The scenario where the activation procedure of multiple Pre-MG are overlapped needs be further configuration. Particularly on the user case under which kind of MO(s) association, after a BWP switch, multiple Pre-MG will be activated simultaneously. 
Proposal 6: The existing method of concurrent gap of Rel-17, which uses a scaling factor, is sufficient to handle the scenario in P1 and P2 of issue 2-14. 
Proposal 7: Support P3 of issue 2-14. If priorities are introduced, it only impact UEs from Rel-18 when concurrent gaps are configured. 
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