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Introduction
Joint working of NCSG and con-MG are discussed in RAN4#105, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed.
· MG association
· Collision handling
· RRM requirements
· UE capability 
· Scope and scenario 
In this paper we will provide our views on open issues for joint working of NCSG and con-MG.
Discussion
MG association
	Issue 4-3-1: [Case 2] Potential changes for de-activated SCell
< 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


The issue of MG association in Case 2 is summarized by moderator in the Background part. In our view, the issue can be resolved by defining implicit association when SCell is deactivated, i.e. the SCell MO can be implicitly associated to NCSG which SMTC is partially or fully overlapped with when the SCell is deactivated. When the SCell is activated, the measurement will be performed within the associated MG or NCSG or outside MG.
The only issue is which NCSG should be used when the SCell is deactivated when two NCSGs are configured (in last meeting it was agreed to support NCSG + NCSG) and SMTC is overlapped with both of them. Our view is that this can be handled by NW implementation. When NW configures two NCSGs, it means the measurement of the SCell MO does not require MG when SCell is activated, and in this case, NW could associate the MO to one of the NCSGs. 
Proposal 1: For an MO corresponding to SCell
· When the SCell is activated, the MG association is based on NW configuration
· [bookmark: _Hlk123637439]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.
Collision handling
	Issue 4-2-2: [Case 2] Whether to consider gap sharing rule
< Agreement>: 
· Gap sharing rules shall not be considered when the two gaps are with different priority.
< Wayforward>: 
· FFS whether RAN4 to consider the gap sharing rule when two gaps configured with equal priority. 
· TBD a deadline to cut off the discussion.



In Rel-17 con-MG, the requirements are defined for the scenario where colliding MGs have different priorities. It is unclear why RAN4 needs to consider equal priority case when one or both of the colliding MGs are NCSG. Unless there is clear justification, we prefer to stick to Rel-17 baseline and not consider equal priority case.
Proposal 2: RAN4 not to consider two colliding MGs with equal priority in Case 2.
	[bookmark: _Hlk123752476]Issue 4-2-3: [Case 2] Whether to parallel measurements upon gap collision
< Wayforward >: 
· FFS.
Issue 4-2-4: [Case 2] Potential changes to UE behaviour upon gap collision
< Wayforward >: 
· FFS the following options
· Option 1: RAN4 shall consider potential enhanced requirements on UE behaviour for collision handling in Case 2 (e.g. optimized/enhanced dropping rules).
· Option 2: If the assumption is that UE cannot perform measurement on the two RF chains in parallel, there is no need to define further enhancement on gap collision handling except priority rule. 


We do not support to consider parallel measurement upon gap collision for Case 2.
To discuss the problematic of the parallel measurement, assume two NCSGs are configured, MO for band X are associated to NCSG#1 and MO for band Y are associated to NCSG#2, and the two NCSGs are colliding. UE supporting measuring band X and band Y with NCSG means UE supports measurement on band X simultaneously with the reception on the bands of the serving cells, and UE supports measurement on band Y simultaneously with the reception on the bands of the serving cells. However, it does not mean UE can support measuring band X and band Y at the same time (with or without the reception on the bands of the serving cells), so we cannot assume two colliding NCSGs can be used for measurement simultaneously. 
It is noted that above is also true when two multiple MOs are from the same band. UE supporting measuring band X with NCSG does not mean UE can measure multiple MOs in band X simultaneously because it requires UE supporting receiving serving cells and multiple carriers in band X simultaneously, which is not necessarily required when measuring one MO from band X.
Of course, we agree that for certain combinations of serving and target bands, parallel measurement is possible. However, defining requirements based on this assumption requires defining additional capability signalling, and requirements will also be very complex considering that some MOs can be measured in parallel and some cannot while which MO to measure in a particular an NCSG occasion is up to UE implementation. Therefore, we suggest not to consider parallel measurement upon gap collision for Case 2.
Proposal 3: RAN4 not to consider enhanced requirements e.g. parallel measurement, upon collision for Case 2.
RRM requirements
	Issue 4-4-2: [Case 2] Gap interruption
< Wayforward >: 
Discuss the options (FFS)
· Option 1: The interruption requirements for the multiple measurement gaps when NCSG being included in the concurrent measurement gaps can be defined as:

wherein,  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  is the overlapped time duration in slot among NCSG RTT time and legacy measurement gap length.
· Option 2: 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. 


We support option 2.
In Rel-17 con-MG, the interruption requirements are defined for each MG, i.e. each MG should fulfill the interruption requirements for single MG as defined in cl. 9.1.2, except for occasions that are dropped due to collision. In this way it is clear whether a slot is interrupted or not. 
It is straightforward to follow the Rel-17 approach, and the only difference in Case 2 is that when a slot is overlapped with an NCSG occasion, it is interrupted only if it is overlapping with the VIL part. 
Proposal 4: 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.
UE capability
	Issue 4-1-1: [Case 2] Whether to consider NCSG + NCSG in an FR
< Agreement >: 
· Narrow down options to Option 1 and 3
· Option 1: Yes. FFS whether the same RF chain is assumed for the two NCSG patterns.
· Option 3: Yes, up to UE capability
Issue 4-5-2: New flag
< Wayforward >: 
· FFS: RAN4 shall ask RAN2 to define a new flag for concurrent NCSG.


In our view, it is meaningful and straightforward to define a general UE capability to indicate whether UE supports Case 2 or not. It can be too aggressive to assume any Rel-18 UE supporting both con-MG and NCSG would support combining them together.
As to NCSG + NCSG, we do not see clear need to define a separate capability. If no enhancement is introduced for collision handling, we do not see much difference in UE implementation between NCSG + NCSG and NCSG + type-2 MG.
Proposal 5: Define the following new UE capability for Case 2.
· Capability 1: whether UE supports Case 2 
Scope and scenario 
	Issue 4-1-3: [Case 2] Whether to support the following scenarios for NCSG+NCSG
< Wayforward>: 
· FFS: RAN4 to study possibility of parallel measurements when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.


We do not support to consider parallel measurement of deactivated SCCs within NCSG. 
Technically, we agree that it is feasible to perform parallel measurement, i.e. to keep both NCSGs in colliding occasions, when both NCSGs are only used for measurement of deactivated SCC. However, we do not see strong necessity to optimize the measurement delay for deactivated SCC as they are anyway not time critical. Also, it may not be typical for NW to configure NCSGs only for deactivated SCC measurement. 
On the other hand, parallel measurement upon collision will cause negative impact to UE power consumption as UE needs to turn ON the RF chains for both SCCs when performing parallel measurement. Also, it will add complexity to specification and UE implementation, e.g. UE behaviour is different when depending on how NCSG is used (whether one NCSG is used for inter-freq measurement) and how two NCSGs overlap (whether ML of one NCSG is overlapping with VIL of the other NCSG). 
[bookmark: _GoBack]Proposal 6: RAN4 not to pursue parallel measurements when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
	Issue 4-1-4: [Case 2] Detail combinations for UE supporting per-FR gap
< Wayforward>: 
· FFS.


RAN4 has defined gap combinations for con-MG in Rel-17 in cl. 9.1.8.2 of 38.133. Since it was agreed to support NCSG + NCSG and not to increase number of configured MGs in last meeting, the Rel-17 combination can be re-used and each MG in Rel-17 gap combination can be an NCSG.
Proposal 7: For Case 2, the support gap combination is same as in Rel-17 (cl. 9.1.8.2 of 38.133) where each MG in a gap combination can be either an NCSG or a type-2 MG.
Conclusions
In this paper we provided our views on open issues for joint working of NCSG and con-MG.
Proposal 1: For an MO corresponding to SCell
· 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.
Proposal 2: RAN4 not to consider two colliding MGs with equal priority in Case 2.
Proposal 3: RAN4 not to consider enhanced requirements e.g. parallel measurement, upon collision for Case 2.
Proposal 4: 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.
Proposal 5: Define the following new UE capability for Case 2.
· Capability 1: whether UE supports Case 2 
Proposal 6: RAN4 not to pursue parallel measurements when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
Proposal 7: For Case 2, the support gap combination is same as in Rel-17 (cl. 9.1.8.2 of 38.133) where each MG in a gap combination can be either an NCSG or a type-2 MG.
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