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Introduction
This is a summary on agenda item 8.22.4 for network controlled small gap. 
The summary is based on companies’ contributions [1]-[7]. 
Discussion
RRC signaling design for NCSG
Table below summaries companies’ proposals:
	
	Company
	Related proposals

	General signaling
	OPPO R2-2200494
	Proposal1: RAN2 should introduce a new IE (different from NeedForGap) to indicate support for ‘no-gap-no-ncsg’, ’ncsg’ or ‘gap’.
Proposal2: The new IE (different from NeedForGap) to indicate support for ‘no-gap-no-ncsg’, ’ncsg’ or ‘gap’ should be added into RRCResumeComplete message and RRCReconfigurationComplete message.
Proposal 3: The network should be able to control whether the NCSG can be reported or not, i.e. add a similar IE like NeedForGapsConfigNR-r16.

	
	CATT R2-2200501
	Proposal 2: The framework for NeedForGap feature can be reused for NCSG, i.e. extending corresponding information for the need of NCSG in RRC Reconfiguration procedure and RRC Resume procedure.
Proposal 3: Similar as the IE NeedForGapsConfigNR, introduce a separate request in RRCReconfiguration message and RRCResume message to request the UE to report the gap requirement information with NCSG and MG.
Proposal 4: Similar as IE NeedForGapsInfoNR, introduce a separate field in RRCReconfigurationComplete message and RRCResumeComplete message to support the UE to report three different capabilities per band to be measured in a band combination: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’.

	
	vivo R2-2200587
	Proposal 1: NW configures UE in the RRCReconfiguration message to report NCSG requirement information 
Proposal 2: UE includes the NCSG requirement information in RRCReconfigurationComplete message if the NCSG requirement information is changed.
Proposal 3: NW configures UE in the RRCResume message to report NCSG requirement information 
Proposal 4: UE includes the NCSG requirement information in RRCResumeComplete message.
Proposal 5: UE sends NCSG requirement information with gap indication ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’.

	
	Huawei R2-2200834
	Proposal 2: Introduce new signalling (separately from NeedForGap) to indicate support of following cases
· Case 1: gap
· Case 2: no-gap-with-interruption (or NCSG)
· Case 3: no-gap-no-interruption
Proposal 3: The network is able to control whether the NCSG is reported or not, e.g. add a signalling similar to NeedForGapsConfigNR-r16.
Proposal 5: RRCReconfigurationComplete based framework is used, i.e., the NCSG capability corresponding to current band combination is included in the RRCReconfigurationComplete which is the response of SCell addition/release, and included in RRCResumeComplete message.

	
	Nokia R2-2201013
	Proposal 3: The framework similar to NeedForGap signalling can be used for NR NCSG feature to report per-band NCSG requirement. 
Proposal 4: Introduce new IEs (e.g. NeedForGapsInfoNR-r17) for NR NCSG feature to report three different capabilities (i.e. ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’) to NW.  
Proposal 5: Both intraFreq-needForGap and interFreq-needForGap capability should be supported for NCSG.  

	
	Ericsson R2-2201569
	[bookmark: _Toc92797784]Introduce new signalling intended for Rel-17’s NCSG, while reusing Rel-16’s NeedForGaps RRCReconfigurationComplete framework.
[bookmark: _Toc92797785]Introduce a new field (e.g., “NeedForGapssInfoNR-r17”) indicating the carriers and bands in which short gaps are sufficient, without explicitly signalling a new NCSG “capability” embedded in RRCReconfigurationComplete.

	
	Apple, MediaTek R2-2201106
	Proposal 1: Re-use the Rel-16 NeedForGap reporting like procedure:
- UE indicates general UE capability on NCSG in UE capability reporting. 
- NW configures the NCSG reporting in RRCReconfiguration and RRCResume message.
- UE reports the three capabilities in RRCReconfigurationComplete and RRCResumeComplete message: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’, for each target band to be measured based on the band combination configuration.
Proposal 2: For the Rel-15 intra-frequency measurement without gap scenario, UE should report no-gap-no-ncsg.
Proposal 3: For inter-frequency case, NW optionally provides the target band filter to UE. If the target band filter is provided, UE reports the corresponding gap/NCSG indication for each target band. Otherwise UE reports the corresponding gap/NCSG indication for each supported band.

	Support NCSG to LTE
	Nokia R2-2201013
	Proposal 6: RAN2 to decide whether to extend the dynamic NeedForGap framework to support inter-RAT E-UTRAN measurement for NCSG. 

	
	Apple, MediaTek R2-2201106
	Observation 1: NCSG is used for NR intra-frequency and inter-frequency SSB based RRM measurement, inter-RAT E-UTRAN measurement and measurement on deactivated SCell.



Summary: 
All companies agreed that Rel-16 NeedForGap like signaling could be re-used for NCSG reporting. All companies mentioned RRCReconfiguration/RRCReconfigurationComplete message. All companies except one mentioned RRCResume/RRCResumeComplete message. 
Proposal 1: 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.
Two companies mentioned that same as Rel-16 NeedForGap reporting, UE should report NCSG for both intra-frequency and inter-frequency.
Two companies mentioned to support NCSG for inter-RAT E-UTRAN measurement.
Proposal 2: RAN2 to further discuss the following detailed design.
- Same as Rel-16 NeedForGap, support NCSG reporting for both intra-frequency and inter-frequency.
- Support NCSG reporting for inter-RAT E-UTRAN measurement.
Parameters in NCSG configuration
Table below summaries companies’ proposals:
	
	Company
	Related proposals

	Parameters in NCSG configuration
	CATT R2-2200501
	Proposal 7: Wait for RAN4’s further conclusion on the parameters of NCSG pattern.

	
	Apple, MediaTek R2-2201106
	Proposal 4: NCSG configuration at least includes following parameters:
(1) gapOffset
(2) ml (measurement length)
(3) virp (visible interruption repetion periodicity in millisecond)
(4) mgta
(5) refFR2ServCellAsyncCA



Summary: One company proposed the explicit parameters in NCSG configuration and one company proposed to wait for further conclusions in RAN4. Considering the limited time left for Rel-17, the following is proposed:
Proposal 3: RAN2 to further discuss the parameters in NCSG configuration.
Support of MR-DC scenarios
Table below summaries companies’ proposals:
	
	Company
	Related proposals

	No support or de-prioritize MR-DC
	OPPO R2-2200494
	Proposal 4: In NR R17, RAN2 tends to not introduce NCSG for any DC scenarios, i.e. in NR R17, NCSG is only applied for SA.

	
	CATT R2-2200501
	Proposal 8: NCSG feature is retricted to NR SA.

	
	Huawei R2-2200834
	Proposal 6: MR-DC is de-prioritized in this release.

	
	Nokia R2-2201013
	Proposal 7: RAN2 de-prioritize the support of NCSG in EN-DC, NE-DC and NR-DC in R17.

	
	Ericsson R2-2201569
	[bookmark: _Toc92797787]It is not feasible to specify dual connectivity support for NCSG within the Rel-17 scope. 

	
	Apple, MediaTek R2-2201106
	Proposal 7: De-prioritize MR-DC scenarios for NCSG.

	Support MR-DC
	vivo R2-2200587
	Proposal 6: It’s feasible to support NCSG in EN-DC, NE-DC and NR-DC in R17 from RAN2 perspective



Summary: All companies except for one proposed that MR-DC scenarios for NCSG should be de-prioritized (or not supported) in Rel-17.
Proposal 4: RAN2 agrees that NCSG in MR-DC scenario is de-prioritized in Rel-17 and indicates it to RAN4.
FR2 support
	Company
	Related proposals

	CATT R2-2200501
	Proposal 5: RAN2 confirm NCSG feature supports per UE, per FR1 and per FR2 patterns.

	Nokia R2-2201013
	Proposal 8: NW can configure the per-UE or per-FR NCSG patterns to UE based on the supported NCSG pattern capability and per-FR gap capability reported by UE.

	Apple, MediaTek R2-2201106
	Proposal 5: In UE NCSG reporting, there is no need to differentiate FR2 and FR1 bands.
Proposal 6: The NCSG pattern could be configured as per UE gap, FR1 gap, or FR2 gap.



Summary: All proponents proposed that NCSG supports per UE, per FR1 and per FR2 patterns.
Proposal 5: Agree that NCSG can be configured as per UE, per FR1 and per FR2 patterns.
UE capability for NCSG
	Topics
	Company
	Related proposals

	Indicator of NCSG feature support
	CATT R2-2200501
	Proposal 1: Introduce a UE capability indicator support of NCSG feature in UE AS capability.

	
	vivo R2-2200587
	Proposal 7: UE indicates whether NCSG feature is supported as general UE capability
Proposal 8: Introduce a per-UE capability for support reporting NCSG requirement information. 

	
	Huawei R2-2200834
	Proposal 1: A general capability for the support of NCSG feature is introduced based on RAN4 feature list.

	Indicating NSCG patterns supported
	Nokia R2-2201013
	Proposal 1: RAN2 to define new UE capability to indicate the supported NCSG patterns.
Proposal 2: A general UE capability for support of NCSG feature is not needed if RAN2 define new UE capability to indicate the supported NCSG patterns.

	
	Apple, MediaTek R2-2201106
	Proposal 8: NCSG patterns corresponding to legacy pattern #0 and #1 are mandatorily supported. FFS on remaining patterns from RAN4.

	Per BC indication for per FR NCSG
	Huawei R2-2200834
	Proposal 4: Introduce a per BC indication for per FR NCSG.


	
	Ericsson R2-2201569
	No additional per BC for per-FR in NCSG is needed on top of the legacy per-UE and per-FR differentiation. 



Summary: Three companies support an indicator of NCSG feature support. Three companies proposed to report supported NCSG patterns in UE capability. For per BC indication for per FR NCSG, one company proposed no need to support, while one company proposed to support.
Proposal 6: NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. And to further discuss UE capability between reporting an indicator of NCSG feature support and reporting supported NCSG patterns.
Proposal 7: Wait for RAN4 conclusion on per BC indication for per FR NCSG.
Others
	Topics
	Company
	Related proposals

	Simultaneous configuration on legacy gap and NCSG
	CATT R2-2200501
	Proposal 6: RAN2 confirm it is not allowed to configure legacy MG and NCSG simultaneously.

	ASN.1
	vivo R2-2200587
	Proposal 6:	MeasGapConfig is extended to configure NCSG gap



Summary: On simultaneous configuration on legacy gap and NCSG, one company proposed to not allow simultaneous configuration on legacy MG and NCSG.
Summary: ASN.1 can be discussed later.
Proposal 8: In reply LS to RAN4 on NCSG, suggest to ask RAN4 whether to support simultaneous configuration on NCSG and legacy measurement gap.
Conclusion
[ Easy agreements]:
Proposal 1: 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.
Proposal 4: RAN2 agrees that NCSG in MR-DC scenario is de-prioritized in Rel-17 and indicates it to RAN4.
Proposal 5: Agree that NCSG can be configured as per UE, per FR1 and per FR2 patterns.
Proposal 7: Wait for RAN4 conclusion on per BC indication for per FR NCSG.
Proposal 8: In reply LS to RAN4 on NCSG, suggest to ask RAN4 whether to support simultaneous configuration on NCSG and legacy measurement gap.
[Discussion needed]
Proposal 2: RAN2 to further discuss the following detailed design.
- Same as Rel-16 NeedForGap, support NCSG reporting for both intra-frequency and inter-frequency.
- Support NCSG reporting for inter-RAT E-UTRAN measurement.
Proposal 3: RAN2 to further discuss the parameters in NCSG configuration.
Proposal 6: NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. And to further discuss UE capability between reporting an indicator of NCSG feature support and reporting supported NCSG patterns.
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