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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 2 requirements of this topic.
2. Discussion
The discussions are based on the following issues from [3] and [4]. 
Issue 4-1-1: [Case 2] Whether to consider a new capability for NCSG + NCSG in an FR
< Wayforward >: 

· FFS the options:

· Option 1: 

· No, without UE capability

· Option 1a: E///

·  Condition: No, if only one spare RF chain is assumed for NCSG+NCSG.
· Option 1b: LGE

·  New UE capability for overlapping handling can be necessary if two spare RF chains are assumed for NCSG+NCSG.
· Option 2: 

· Yes, with UE capability 

· Option 2a: E///

·  Condition: Yes, if two spare RF chains are assumed for NCSG+NCSG.
For this issue general a new UE capability will be created to indicate whether a UE support NCSG + Type-2 MG. The question is whether another new UE capability is needed to indicate whether a UE support NCSG + NCSG. Based on current open issues for NCSG + NCSG extra UE implementation complexity is foreseen to support NCSG + NCSG hence extra UE capability is preferred unless the solution of NCSG + NCSG is identical to that of NCSG + Type-2 MG. 
Proposal 1: Extra UE capability is preferred (option 2) if there is enhancement on the collision handling solution for NCSG + NCSG compared with that of NCSG + Type-2 MG.

Issue 4-1-2: [Case 2] Whether the same RF chain is assumed for the two NCSG patterns
< Wayforward >: 

· FFS the options:

· Option 1: 

· Yes, the same RF chain is assumed for the two NCSG patterns.

· Option 2: 

· No need to discuss whether the same RF chain is assumed for the two NCSG patterns (not necessary).
· Option 2a: 

· No need to discuss whether the same RF chain is assumed but to consider the assumption on parallel measurement.
· Option 3: 

· At least two spare RF chains are assumed.

· Option 4: 

· UE signals its capability on number of receiver chains per band to the network.
For this issue, the intention to have NCSG + NCSG 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. The collision between two NCSG should be avoided as much as possible to make the best use of NCSG + NCSG. Hence most of time even NCSG + NCSG is supported, the gap occasions of the two different NCSG gap pattern appear in turn at the time domain therefore one spare RF chain is sufficient to support this scenario and the assumption of two spare RF chain is not needed. Regarding the one spare RF chain, whether it is always the same spare RF chain or not does not have any specification or requirements impact and no need to be discussed. 
Proposal 2: For NCSG + NCSG case, assume one spare RF chain and no need to discuss whether the same RF chain is assumed or not.

Issue 4-2-3: [Case 2] Whether to consider parallel measurements upon gap collision
< Wayforward>: 

· FFS the options: 

· Option 1: 

· Yes
· Option 2: 
· No

· Option 2a: 
· No, when the RF chains for the two NCSG patterns are different.

· Option 3: 
· Up to UE capability,
· For UE supporting this capability, both NCSGs can work when colliding.
· For the UE not supporting this capability, R17 priority rules when colliding can be reused.
· Option 4: 
· RAN4 to study a general solution to allow both NW and UE to know the parallel measurements combination when UE supports NCSG parallel measurement capability.

· Option 5: 
· RAN4 to agree on investigating relevant scenarios with gap collision for the Case 2 scenario.

For the case NCSG + NCSG, as mentioned in former section, the intention to have NCSG + NCSG 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. The collision of the two NCSG gap occasions by no means is not the intention to have NCSG + NCSG however it is a circumstance to be avoided as much as possible. Hence benefit of any optimization on the collision is limited. Moreover if the assumption on the spare RF chain is only 1 which depends on the outcome of issue 4-1-2, any optimization on the case where two NCSG gap occasion collide is infeasible. It is suggested that for the priority rule is used for the collision of NCSG + NCSG case, to keep the collision handling solution consistent.   

For the case NCSG + Type-2 case, it is arguable that there is one spare RF chain for the measurement for NCSG, when a Type-2 MG appears, the UE will switch another RF chain used for serving cell data reception and use this RF chain for the measurement carried out at Type-2 MG, therefore it is feasible to have parallel measurement. However we even do not have this assumption (perform measurement at the serving cell and perform measurement use NCSG at the same time) and when only one NCSG is configured therefore we do not think parallel measurement should be considered for NCSG + Type-2 MG as well. 
Observation 1: The benefit of any enhancement on the collision handling, such as parallel measurement, is limited. 

Proposal 3: For both the NCSG + NCSG and NCSG + Type-2 MG case, do not consider parallel measurement. 

Issue 4-3-1: [Case 2] Potential changes for NCSG upon SCell activation
< Wayforward >: 

· FFS the options

· Background: When NW configures a NCSG and a Type-2 MG, the scenario for this deactivated SCell issue is as follow.

· The deactivated SCell is measured within NCSG.

· After MAC-based SCell activation, the deactivated SCell’s MO needs to be measured within MG if the related SSB is outside the active BWP

· Proposal:

· Option 1: 

· Do not pursue optimizations for deactivated SCell measurements with NCSG in Case 2
· Option 2: 

· A new indication shall be introduced enable support of NCSG for deactivated SCell only.
· Option 2a: 

· Indicated explicitly by “ncsgInd-r17”.
· Option 3: 

· Request UE to be responsible for the capability report considering all possible MAC CE triggered NW configuration update.
· Option 4: 

· When the SCell is activated, the MG association is based on NW configuration

· When the MO is associated to a type-2 MG and the SCell is deactivated, the MO is implicitly associated to NCSG with which the SMTC is partially or fully overlapped.
· Option 5: 

· If the NCSG is converted into another Type-2 MG upon SCell activation, collision handling between this Type-2 MG for deactivated SCells and the other Type-2 MG needs to be defined. Hence the priority level assigned to NCSG may be maintained or subject to change.
Regarding this issue, as specified the report of “no-gap-no-ncsg”, “gap”, “ncsg” is band dependent according to RAN2 signalling. The UE reporting is RRC based whereas Scell activation/deactivation in this issue is MAC based. Hence some optimization solutions suggested, such as after activated the SCell should be measured by another particular MG, may not wok or work efficiently in practice. 
Among candidate options, either option 2 or 3 suggests to have some optimization or clarifications on when UE reports its NCSG capability. We think have some further clarification when UE reports NCSG capability is a reasonable approach for this issue. 

Proposal 4: For the Potential changes for NCSG upon SCell activation, discuss whether extra clarifications is needed when a UE reports its NCSG capability. 
Issue 4-4-1: [Case 2] Gap interruption
< Wayforward >: 

· FFS: The interruption requirements for the multiple measurement gaps when NCSG being included in the concurrent measurement gaps can be defined as:
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 represented the allowed interruption due to NCSG and legacy measurements defined in clause 9.1.2 and 9.1.9.1 of TS38.133[4] respectively. And [image: image5.png]Toverlap



 is the overlapped time duration in slot among NCSG RTT time and legacy measurement gap length.

< Agreement >: 

· Update the existing gap interruption requirements for Case 2 as follows.
· A slot is considered as interrupted if it is interrupted by an occasion of any of the configured concurrent measurement gaps following the measurement gap interruption requirements in clause 9.1.2, or by VIL occasion of any of the configured NCSG following the NCSG interruption requirements in clause 9.1.9.1, except for a dropped measurement gap or NCSG occasion. 
Regarding the interruption issue, although the rationale on the FFS part is understandable, we suggest do not over optimized the interruption since the benefit is not clear and the related specification work maybe not marginal. 
Proposal 5: For the gap interruption, over optimization on the interruption length is not necessary. The FFS part could be stopped without any conclusion.  
3. Conclusion
In this contribution, we provide our further considerations on case 2 requirements of “pre-configured MGs, multiple concurrent MGs and NCSG” and have the following proposals:
Proposal 1: Extra UE capability is preferred (option 2) if there is enhancement on the collision handling solution for NCSG + NCSG compared with that of NCSG + Type-2 MG.
Proposal 2: For NCSG + NCSG case, assume one spare RF chain and no need to discuss whether the same RF chain is assumed or not.

Observation 1: The benefit of any enhancement on the collision handling, such as parallel measurement, is limited. 

Proposal 3: For both the NCSG + NCSG and NCSG + Type-2 MG case, do not consider parallel measurement. 
Proposal 4: For the Potential changes for NCSG upon SCell activation, discuss whether extra clarifications is needed when a UE reports its NCSG capability. 

Proposal 5: For the gap interruption, over optimization on the interruption length is not necessary. The FFS part could be stopped without any conclusion.  
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