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Introduction
A WF on Network Controlled Small Gap (NCSG) has also been approved in RAN4 #101-bis-e meeting [1]. In this contribution, we will provide our view on the remaining issues of NCSG in Rel-17.
Discussion
2.1 Scenarios and use cases
	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.


From technology perspective, we agree that inter-frequency CSI-RS can be measured by NCSG if UE has a spare BB/RF chain. However, it is not necessary to support NCSG for inter-frequency CSI-RS measurement. One the one hand, inter-frequency CSI-RS can only be measured within MG in Rel-16. If target CSI-RS is configured with quite large bandwidth, UE power efficiency may be impacted. On the other hand, the time budget for MG enhancement is limited and there are a lot of important issues to discuss. So, we prefer to focus on SSB based measurement and extending to CSI-RS measurement can be done in the next release. Considering that this issue has been discussed for several meetings, we can also compromise to option 3 to move forward. 
Proposal 1a: NCSG for CSI-RS based inter-frequency measurement with gap is not supported in Rel-17.
Proposal 1b: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements.
2.2 NCSG pattern 
	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
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


One remaining issue is whether to define additional mandatory NCSG patterns for NR-only measurement. After checking the email discussion in the last meeting, we are fine to support NCSG GP #2, #3, #11, #17, #18, #19 for NR-only measurement, which is the same as the corresponding MG in Rel-16.
Proposal 2: NCSG patterns #2, #3, #11, #17, #18, #19 are mandatory for NR-only measurement.
For the signalling to indicate support of some NCSG patterns, our preference is option 2 since introducing a new signalling is more flexible. But we are also fine to leave this issue to RAN2 and a draft LS is provided in Annex-A.  
Proposal 3: To indicate the support of NCSG patterns for NR-only measurement, prefer option 2: to introduce a new signalling, and can also compromise to option 3: 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. 
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Between the two options to define the time offset of NCSG, we think option 2 is should be supported. As mentioned during email discussion, option 2 could align the ML location between NCSG and the corresponding legacy gap with the same offset value. Besides, it is easier to determine the starting point of ML in option 2 since the RRT is defined as absolute time while VIL is defined in the unit of slots. 
Proposal 4: The time offset of NCSG refers to the starting point of ML-RRT.
If proposal 4 is agreed, then the VIL of 1ms will overlap two consecutive slots for 15 kHz SCS and NCSG time advance of 0ms, as shown in figure 1. The number of interrupted slots should be revised from 1 to 2.


Figure 1, MG timing advance = 0ms for synchronous scenario
Proposal 5: When NCSG timing advance of 0ms is applied, the number of interrupted slots for 15kHz SCS should be revised to 2.
2.3 NW configuration and corresponding UE behaviour 
	Issue 3-1-1: meaning of “measurement within gap” 
· Option 1: basic time interval which is expressed as with gap or without gap in the current spec. 
· Option 2: CSSF is derived within gap which is expressed as within gap or outside gap in the current spec


This issue was raised by us to reach a common understanding on the meaning of “measurement within gap” before discussing the UE behaviour in issue 3-1-2. During the last meeting, most companies were clear about the meaning and the corresponding requirements were solved directly. Therefore, we are fine to skip this issue.
Observation 1: The UE behaviour and corresponding requirements were solved in the last meeting and it is not necessary to discuss the meaning of “measurement within gap”.
	Issue 3-3: 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 


Although per BS indication is more flexible, introducing per BC indication for NCSG is too late and will lead to misalignment with MG indication. So we prefer to reuse Rel-15 framework and not define dedicated indication for NCSG. 
Proposal 6: Not introduce additional per BC indication for NCSG. 
2.4 Reply to LS R2-2201935 
	Q: Whether to support simultaneous configurations on the following combinations?
1) NCSG FR1 gap + NCSG FR2 gap
2) Legacy FR1 gap + NCSG FR2 gap
3) Legacy FR2 gap + NCSG FR1 gap
4) One legacy perUE gap + one NCSG perUE gap
5) One legacy perUE gap + NCSG FR1 gap
6) One legacy perUE gap + NCSG FR2 gap


In the LS R2-2201935 [2], RAN4 is asked whether the above gap/NCSG combinations could be supported. In our understanding, NCSG could be considered as a special MG and the legacy MG combination should also be supported for NCSG. Thus, the first three combinations are feasible for per-FR NCSG capable UE. The combination (4) contains two per-UE gaps/NCSG and the combinations (5)~(6) assume the mix of per-UE gap and per-FR NCSG. These types of gap combination are newly introduced in multiple concurrent gaps. Based on previous agreements, the joint operation between NCSG and concurrent gaps is not considered in RAN4 when defining RRM requirements, but could be taken into accounted in RRC signalling design for forward compatibility. A draft LS reply is given in Annex-B and our proposes are: 
Proposal 7: For RRC signalling design in RAN2, all the 6 gap/NCSG combinations could be considered.
Proposal 8: For RRM requirements in RAN4, only the first 3 combinations will be considered in Rel-17. 

Conclusion
In this contribution, we discuss the RRM core requirements for NCSG and give the following proposals. 
Proposal 1a: NCSG for CSI-RS based inter-frequency measurement with gap is not supported in Rel-17.
Proposal 1b: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements.
Proposal 2: NCSG patterns #2, #3, #11, #17, #18, #19 are mandatory for NR-only measurement.
Proposal 3: To indicate the support of NCSG patterns for NR-only measurement, prefer option 2: to introduce a new signalling, and can also compromise to option 3: up to RAN2.
Proposal 4: The time offset of NCSG refers to the starting point of ML-RRT.
Proposal 5: When NCSG timing advance of 0ms is applied, the number of interrupted slots for 15kHz SCS should be revised to 2.
Proposal 6: Not introduce additional per BC indication for NCSG.
Proposal 7: For RRC signalling design in RAN2, all the 6 gap/NCSG combinations could be considered.
Proposal 8: For RRM requirements in RAN4, only the first 3 combinations will be considered in Rel-17.
Observation 1: The UE behaviour and corresponding requirements were solved in the last meeting and it is not necessary to discuss the meaning of “measurement within gap”.
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Annex-A: draft LS on signaling to indicate support of NCSG patterns for NR-only measurement

Title:	LS on signalling to indicated support of NCSG patterns for NR-only measurement 
Response to:	-
Release:	Rel-17
Work Item:	NR_MG_enh

Source:	TSG RAN WG4
To:	TSG RAN WG2
Cc:	

Contact Person:	
Name:	
E-mail Address:	

1. Overall Description:
In Rel-16, supportedGapPattern-Nronly is used to indicate patterns for NR-only measurement (including other optional MG patterns). Similar in Rel-17 MG enhancement, RAN4 has reached an agreement that UE can indicated the support of some NCSG patterns which can only be used for NR-only measurement. But how to indicate the supported NCSG patterns is up to RAN2, and the following two options are provided for your reference.
· Option 1: reuse supportedGapPattern-Nronly (require mapping between legacy gap patterns and NCSG patterns, and the support of NCSG patterns and corresponding legacy gap patterns are the same)
· Option 2: introduce a new signaling, e.g. supportedNCSGPattern-Nronly (the support of NCSG patterns and corresponding legacy gap patterns could be different). 

2. Actions:
To RAN2
ACTION: 	RAN4 respectfully asks RAN2 to take the conclusions above into consideration and provide feedback if needed.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #103-e 	    May 16-27, 2022, Electronic Meeting
Annex-B: draft LS reply on signaling to indicate support of NCSG patterns for NR-only measurement

Title:	LS reply to the support of gap/NCSG combinations 
Response to:	R2-2201935
Release:	Rel-17
Work Item:	NR_MG_enh

Source:	TSG RAN WG4
To:	TSG RAN WG2
Cc:	

Contact Person:	
Name:	
E-mail Address:	

1. Overall Description:
RAN4 thanks RAN2 for the LS R2-2201935 and the efforts on designing NCSG related signalling. RAN4 has discussed the gap/NCSG patterns asked by RAN2 and would like to provide the following feedback.
	In addition, RAN2 would like to kindly ask RAN4 following question:
Q: Whether to support simultaneous configurations on the following combinations?
1) NCSG FR1 gap + NCSG FR2 gap
2) Legacy FR1 gap + NCSG FR2 gap
3) Legacy FR2 gap + NCSG FR1 gap
4) One legacy perUE gap + one NCSG perUE gap
5) One legacy perUE gap + NCSG FR1 gap
6) One legacy perUE gap + NCSG FR2 gap
A: 
· For RRC signalling design in RAN2, all the combinations (1)~(6) could be considered. 
· For RRM requirements in RAN4, only the first 3 combinations (1)~(3) will be considered in Rel-17. The combination (4)~(6) may be further considered in the next release. 



2. Actions:
To RAN2
ACTION: 	RAN4 respectfully asks RAN2 to take above information into consideration and provide feedback if needed.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #103-e 	    May 16-27, 2022, Electronic Meeting
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