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1 	Introduction
In the last meeting, the objective 3 of NR measurement gap enhancement WI has been discussed and a WF for the multiple concurrent measurement gap in Rel17 was also agreed [1]. 
In this contribution the following open issues will be further discussed.
· NCSG using scenarios
· NCSG patten
· RRM requirements impacts
2 Scenarios and Use Cases
In [2], the following agreements on NCSG using scenarios was achieved.
	Issue 1-1: NCSG for CSI-RS based inter-frequency measurement with gap 
Agreement:
· FFS: whether NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17.N/A

Issue 1-2: NCSG for dormant SCell
Agreement:
· NCSG for CQI measurement for dormant Scell is not supported in R17. FFS for RRM measurement for dormant SSell.

Issue 1-3: NCSG under NE-DC and NR-DC
Agreement:
· Feasibility from requirement perspective of NCSG in EN-DC, NE-DC and NR-DC is FFS.




For measurement on the dormant SCell and CSI-RS based inter-frequency measurement, in our view, it is feasible that NCSG can be used as it is a type of measurement gap in principle. That is NW will not schedule any data to UE during the measurement window (e.g. within ML for NCSG). And UE’s RF chain can switch to the measured frequency carrier to measure the corresponding signaling. The other UE behaviors (e.g. the beam detection ) are also up to UE implementation itself. 
However, regarding to the legacy gap can serve the same purpose as NCSG. In other words, as we discussed before, there is not any advantages for NCSG based measurement for these two types of measurement. Especially for the measurement on the dormant cell, the more frequency switching of RF chain to be power on will lead more power consumption issues. Therefore, we suggested that:
Proposal 1: These two use cases of NR NCSG below can be deprioritized in Rel17. 
· Measurement on dormant SCell.
· CSI-RS based inter-frequency measurement 
As some concerns raised in the last meeting for the additional efforts to support the MR-DC cases from RAN4 perspective, we suggest to prioritize the NCSG for NR SA case only. 
Proposal 2: Prioritize the NCSG for NR SA case only.
3 UE capability and NW configuration
3.1. NW configuration and UE requirements applicability
In [2], some agreements on NCSG NW configuration was achieved and the open issues for this topic were also summarized as below.
	
Issue 3-2: NW configuration and corresponding UE behaviour 
Agreement:
· Option 1: 
	           NW config
UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: 
MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed Measurement within MG

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG


· Option 2: 
	                NW config

UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG
	Measurement outside MG


· Option 3: FFS 

· 



In our view, the open issue above is targeted to define the measurement requirements applicability in case of the different types of gap (e.g. legacy MG, NCSG, or per-FR gap) being configured up and UE capabilities(e.g. ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’). 
For the UE capability to support NCSG pattern but NW configuring legacy MG (case 2 + case c), UE itself can measure the other frequency layers within MG duration and receive the serving cell’s data simultaneously. But as NW would not schedule any data during this MG duration, even UE has such capability but such behavior is unnecessary. From RAN4 requirements perspective, we only need to define the requirements as no any interruption allowed is needed.
Similarly, if UE support “no-gap-no-interruption”, but NW still configure either legacy MG or NCSG to UE, it is more reasonable to ask UE to follow NW’s configuration to fulfill the measurement requirements, which is more beneficial to UE implementation flexibility. 
Observation 1: When UE capability is beyond of NW’s configuration and request, from RAN4 requirements perspective, UE need only follow the minimum requirements.

Proposal 3: UE requirements can be defined by following combination of NW configuration and UE capability.
	           NW config
UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: 
MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed Measurement within MG

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG



3.2. Others
In [2], whether the transformation between legacy measurement gap patterns and NCSG is needed was also discussed.
	Issue 5-2: transformation between NCSG and legacy gap 
Agreement:
· It is FFS whether to define transformation between NCSG and legacy gap. 
· Note: Companies are encouraged to provide more input in the next meeting, covering the purpose of such transformation, triggering mechanism (such as RRC or MAC-CE) and etc.




Both legacy MG and NCSG can be configured by RRC reconfiguration separately. That is NW can configure the legacy gap and NCSG independently. There is not any other benefits can be observed with such new mechanism but more complexity. 
Proposal 4:  It is unnecessary to introduce any transformation mechanism between the legacy MG and NCSG.
4 NCSG Pattern
As we agreed in the last meeting, the NCSG pattern design issues can be decoupled into the several problems below. 
	Issue 2-6: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
Agreement:
· NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. 
· FFS on whether other NCSG patterns are mandatorily supported.
· FFS on whether existing gap applicability in Rel-16 for NR-only measurement can apply for NCSG.



From the technical point view, the legacy gap patterns beside #0 and #1 is to optimize the network scheduling efficiency. Also from the timeline perspective, we can focus on the most fundamental patterns in Rel17. And for the applicability for the gap #0,1 shall be also applied for NCSG
Therefore, we can propose that:
Proposal 5: In Rel17, only the NCSG pattern corresponding the legacy gap pattern #0 and #1 are mandatorily supported. 
Proposal 6: The existing gap applicability in Rel-16 for NR-only measurement can apply for NCSG.

5 Conclusion
In this contribution, serval issues related to the measurement gap enhancement WI are discussed. The proposals can be drawn as: 
Proposal 1: These two use cases of NR NCSG below can be deprioritized in Rel17. 
· Measurement on dormant SCell.
· CSI-RS based inter-frequency measurement 

Proposal 2: Prioritize the NCSG for NR SA case only.
Observation 1: When UE capability is beyond of NW’s configuration and request, from RAN4 requirements perspective, UE need only follow the minimum requirements.
Observation 1: When UE capability is beyond of NW’s configuration and request, from RAN4 requirements perspective, UE need only follow the minimum requirements.
Proposal 3: UE requirements can be defined by following combination of NW configuration and UE capability.
	           NW config
UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: 
MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed Measurement within MG

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG



Proposal 4:  It is unnecessary to introduce any transformation mechanism between the legacy MG and NCSG.
Proposal 5: In Rel17, only the NCSG pattern corresponding the legacy gap pattern #0 and #1 are mandatorily supported. 
Proposal 6: The existing gap applicability in Rel-16 for NR-only measurement can apply for NCSG.
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