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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 
· Option 1: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. 
· Option 1a: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. 
· Option 2: NCSG for CSI-RS based inter-frequency measurement with gap is NOT supported in R17. 
· Option 3: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements. 
· Option 4: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. However, corresponding requirements will not be defined in R17.
· Option 5: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. Corresponding requirements will be defined in R17. Introduce a new optional UE capability to indicate support of using NCSG for inter-frequency measurement with gap.



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: CSI-RS based inter-frequency measurement with NR NCSG can be deprioritized in Rel17. 
3 NCSG Pattern
As we agreed in the last meeting, the NCSG pattern design issues can be decoupled into the several problems below. 
	Issue 2-1: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE. FFS on other mandatory patterns:
· Option 1: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory. 
· Option 2: no additional mandatory NCSG patterns
· 



From the technical point view, the legacy gap patterns beside #0 , #1, #13,#14(for FR2) are to optimize the network scheduling efficiency. Also from the timeline perspective, we can focus on the most fundamental patterns in Rel17. 
Table 9.1.2C-1: NCSG Configurations supported by the UE
	NCSG Pattern Id
	Measurement Length during which there is no gap (ML, ms)
	Visible interruption Repetition Period
(VIRP, ms)

	0
	5
	40

	1
	5
	80

	2
	2
	40

	3
	2
	80

	4
	5
	20

	5
	5
	160

	6
	3
	20

	7
	3
	40

	8
	3
	80

	9
	3
	160

	10
	2
	20

	11
	2
	160

	12
	5
	20

	13
	5
	40

	14
	5
	80

	15
	5
	160

	16
	3
	20

	17
	3
	40

	18
	3
	80

	19
	3
	160

	20
	1
	20

	21
	1
	40

	22
	1
	80

	23
	1
	160


Therefore, we can propose that:
Proposal 2: NO additional mandatory NCSG patterns beside #0 , #1, #13,#14(for FR2). 
And for the applicability , it was agreed in the last meeting as below. 
	Issue 2-2: The existing gap applicability in Rel-16 for NR-only measurement are reused for NCSG
UE can indicate support of some NCSG patterns which can only be used for NR-only measurement. FFS on how to indicate support of NR-only NCSG pattern:
· Option 1: reuse supportedGapPattern-Nronly (require mapping between legacy gap patterns and NCSG patterns)
· Option 2: introduce a new signaling, e.g. supportedNCSGPattern-Nronly
· Option 3: up to RAN2


In our view, how to indicate support of NR-only NCSG pattern (e.g. either Option 1 or Option 2 above) shall be up to RAN2. 
Proposal 3: How to indicate support of NR-only NCSG pattern is up to RAN2.

	Issue 2-3: time offset for NCSG:
· Option 1: The offset of NCSG refers to the starting point of VIL1. 
· Option 2: The offset of NCSG refers to the starting point of ML – RRT. Allow 2 slots interruption for 15kHz, sync, mgta=0. 
[image: ]


In our view, firstly the two options for the synchronous case shall result in the same start point of the effective measurement window. The only difference is the time offset value indicated by NW has a fixed offset. (e.g. Option 1 gap offset = Option 2 offset + RRT).
Under the asynchronous case, the advantage of Option 2 is to support the transformation between the legacy MG and NCSG. However as in the last meeting, RAN4 agreed that no need to introduce the transformation between NCSG and legacy gap, we prefer Option 1 more because it is more straightforward.
Proposal 4: The offset of NCSG refers to the starting point of VIL1.
4 UE capability and NW configuration
4.1. 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: Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
· Option 1: No 
· Option 2: Define a per BC indication for per FR NCSG. 
· Option 3: do not rely on R15 capability independentGapConfig. Define a new NCSG per-UE and per-FR capability, e.g. independentNCSGConfig 




In our understanding, when UE support the per-FR MG(e.g. independentGapConfig) and NCSG (new capability agreed in the last RAN4 meeting below), NW can configure NCSG FR1 and NCSG FR2 together. We need not any additional capability to support such per-FR NCSG.
	X-1
	Network controlled small gap (NCSG)
	Support of NCSG


	
	yes
	no
	UE cannot be configured with NCSG
	per-UE
	No
	No
	
	
	Optional with capability signalling





On the other hand, as RAN2/4 agreed to reuse the follow the needForGap reporting like procedure for Rel17 NCSG[5], it seems Option 3 need more RAN2 efforts. Regarding to the timeline, we still prefer Option 1 in Rel17.
	Re-use the Rel-16 NeedForGap reporting like procedure for NCSG reporting:
- UE indicates capability on NCSG support in UE capability reporting (FFS on UE capability reporting details).  
- NW configures the NCSG reporting in RRCReconfiguration and RRCResume message.
- UE reports the NCSG capabilities in RRCReconfigurationComplete and RRCResumeComplete messages.
Agree that NCSG can be configured as per UE, (per FR1 and per FR2 patterns is FFS). 



Proposal 5: NO additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap.
4.2. Others
In [1], whether the transformation between legacy measurement gap patterns and NCSG is needed was also discussed.
	Issue 5-3: Whether to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns
· Option 1: No 
· Option 2: Yes 




In [2]. It was also agreed that no need to define new transformation between NCSG and legacy gap. In our view, such transformation table seems useless. The exact purpose of mapping table is a little bit confusing. 
 
Proposal 6:  It is unnecessary to introduce any transformation mapping table between the legacy MG and NCSG.
4.3. LS
In the LS [5], RAN2 would like to kindly ask RAN4 questions on NCSG configuration. We also provided our initial reply below.
1) NCSG FR1 gap + NCSG FR2 gap 
Yes.  Even the open issue on whether additional UE capability is needed for per-UE or per-FR for NCSG is FFS, it is obviously NCSG FR1 +NCSG FR2 is feasible when UE support the per-FR MG and NCSG, NW can configure this combination to UE.
	Issue 3-2: Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
Candidate options:
· Option 1: No (CATT, Apple, MTK, OPPO, Nokia, E///, Intel, HW)
· Option 2: Define a per BC indication for per FR NCSG. (HW, QC)
· Option 3: do not rely on R15 capability independentGapConfig. Define a new NCSG per-UE and per-FR capability, e.g. independentNCSGConfig (QC)



2) Legacy FR1 gap + NCSG FR2 gap 
Yes, if UE support the per-FR MG and NCSG, NW can configure this to UE
3) Legacy FR2 gap + NCSG FR1 gap
Yes, if UE support the per-FR MG and NCSG, NW can configure this to UE
4) One legacy perUE gap + one NCSG perUE gap 
This is postponed to joint discussion(NCSG + concurrent MG).
5) One legacy perUE gap + NCSG FR1 gap
This is postponed to joint discussion(NCSG + concurrent MG).
6) One legacy perUE gap + NCSG FR2 gap
This is postponed to joint discussion (NCSG + concurrent MG).

Proposal 7: RAN4’s reply on LS R2-2201935 can be:
Q: Whether to support simultaneous configurations on the following combinations?
1) NCSG FR1 gap + NCSG FR2 gap 
Yes.  
2) Legacy FR1 gap + NCSG FR2 gap 
Yes
3) Legacy FR2 gap + NCSG FR1 gap
Yes
4) One legacy perUE gap + one NCSG perUE gap 
This is postponed to joint discussion(NCSG + concurrent MG).
5) One legacy perUE gap + NCSG FR1 gap
This is postponed to joint discussion(NCSG + concurrent MG).
6) One legacy perUE gap + NCSG FR2 gap
This is postponed to joint discussion (NCSG + concurrent MG).

5 Conclusion
In this contribution, serval issues related to the measurement gap enhancement WI are discussed. The proposals can be drawn as: 
Proposal 1: CSI-RS based inter-frequency measurement with NR NCSG can be deprioritized in Rel17. 
Proposal 2: NO additional mandatory NCSG patterns beside #0 , #1, #13,#14(for FR2). 
Proposal 3: How to indicate support of NR-only NCSG pattern is up to RAN2.
Proposal 4: The offset of NCSG refers to the starting point of VIL1.
Proposal 5: NO additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap.
Proposal 6:  It is unnecessary to introduce any transformation mapping table between the legacy MG and NCSG.
Proposal 7: RAN4’s reply on LS R2-2201935 can be:
“Q: Whether to support simultaneous configurations on the following combinations?
1) NCSG FR1 gap + NCSG FR2 gap 
Yes.  
2) Legacy FR1 gap + NCSG FR2 gap 
Yes
3) Legacy FR2 gap + NCSG FR1 gap
Yes
4) One legacy perUE gap + one NCSG perUE gap 
This is postponed to joint discussion(NCSG + concurrent MG).
5) One legacy perUE gap + NCSG FR1 gap
This is postponed to joint discussion(NCSG + concurrent MG).
6) One legacy perUE gap + NCSG FR2 gap
This is postponed to joint discussion (NCSG + concurrent MG).”
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