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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last meeting, RAN4 discussed the combination of NCSG and Con-MGs [1]. Some terminology for gap were agreed as follow. 
	Issue 2-2: Definitions: legacy, concurrent, baseline and component gaps
< Agreement >: 
· Type-1 MG: Gap(s) configured via GapConfig without suffix
· Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17


In this contribution, we will continue to discuss the related issues for NCSG and ConMGs with the agreed terminology.
2 Further Enhanced Rel-17 MG Rules
[bookmark: _Ref71471041][bookmark: _Ref78624429]Proximity condition
In Rel-17, a proximity condition is introduced to define the gap dropping rule. The reason is two sides. On the one hand, UE needs some post processing time for RF cool down after RF retuning for a measurement gap. On the other hand, there is a NW scheduling issue dur to long interruption if two gaps are close to each other and don’t drop any of them.
In last meeting, companies suggest to further consider the proximity in NCSG+Type-2 MG as follow. 
	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.


[bookmark: _Ref118325029]We think some potential update is expected since an additional RF chain is available when UE supports NCSG. When UE performs the measurements with Type-2 MG, UE will switch the serving cell’s RF chain. Subsequently, when UE performs the measurement with NCSG, UE will retune the additional RF chain which is separately with the previous RF chain. Furthermore, the basic assumption is two searchers in baseband. As we mentioned, another concern is long interruption for NW scheduling. However, scheduling is allowed for NCSG. Thus, define proximity =0 has no impact from both UE and NW side.
Proposal 1: The proximity condition can be 0ms for NCSG+Type-2 MG.
Gap collision rule
In last meeting, some companies have good explanation on the reason why no enhanced gap collision rule is needed. When UE reports ‘NCSG’ for band X and Y, it only means UE can perform measurement for band X or band Y in parallel with the serving cell. It doesn’t mean the measurement objects in band X and Y can be measured in parallel. Thus, we support RAN4 not to consider enhanced requirements for collision handling in NCSG+Type-2 MG in this release.
	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


[bookmark: _Ref118325033]Proposal 2: RAN4 not to consider enhanced requirements for collision handling for NCSG+Type-2 MG in this release.
Gap association rule 
When UE capable of NCSG reports the NCSG indication for each band, the NW can configure a NCSG and a Type-2 MG. The MOs in the bands which UE indicates ‘no gap with interruption’ can be configured with the association of NCSG and the MOs in the bands which UE indicates ‘gap’ can be configured with the association of Type-2 MG. The other MOs in the bands which UE indicates ‘no gap no interruption’ and the MOs related to gapless measurement capability (inter-frequency without gap in Rel-16) will be measured outside the gap. Thus, when NW configures a NCSG and a Type-2 MG, RAN4 also needs to consider each frequency layers’ association among these three sets: NCSG, Type-2 MG and outside gap. In last meeting, the potential changes to gap association are shown as follow.
	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.


In Rel-17, deactivated SCell is agreed to be measured within NCSG instead of outside gap if NW configures NCSG. However, when NW configures SCell activation, the related SSB to be measured may be outside active BWP. In this case, the MO can’t be measured in NCSG. Thus, the MO can be measured autonomously within the Type-2 MG. In this point of view, the MO of deactivated SCell can be believed as implicitly association with NCSG. After SCell activation, the MO may further decide to be measured within gap or NCSG or outside gap.
[image: ]
Figure 1. The transition from NCSG to MG for a MO with deactivated SCell
[bookmark: _Ref110117983][bookmark: _Ref115443586]Proposal 3: When NW configures a NCSG and a Type-2 MG in ConMGs, RAN4 to further discuss how to handle the deactivated SCell measurement. 
· The deactivated SCell will be measured within NCSG.
· After SCell activation, the deactivated SCell’s MO will be measured within MG if the related SSB is outside the active BWP.
3 Conclusion
In the contribution, we discuss the open issues for NCSG+Con-MGs. We have the following proposals:
We think some potential update is expected since an additional RF chain is available when UE supports NCSG. When UE performs the measurements with Type-2 MG, UE will switch the serving cell’s RF chain. Subsequently, when UE performs the measurement with NCSG, UE will retune the additional RF chain which is separately with the previous RF chain. Furthermore, the basic assumption is two searchers in baseband. As we mentioned, another concern is long interruption for NW scheduling. However, scheduling is allowed for NCSG. Thus, define proximity =0 has no impact from both UE and NW side.
Proposal 1: The proximity condition can be 0ms for NCSG+Type-2 MG.
Proposal 2: RAN4 not to consider enhanced requirements for collision handling for NCSG+Type-2 MG in this release.
Proposal 3: When NW configures a NCSG and a Type-2 MG in ConMGs, RAN4 to further discuss how to handle the deactivated SCell measurement.
· The deactivated SCell will be measured within NCSG.
· After SCell activation, the deactivated SCell’s MO will be measured within MG if the related SSB is outside the active BWP.
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