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1 Introduction
This is a summary on agenda item 8.22.3.2.2 for network controlled small gap. 
The summary is based on companies’ contributions [1]-[10]. According to the agenda, two main open issues for company input are copied as below:
Company input on the following Open Issues 

- N1-6: Introduction of signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.

- N1-7: Whether the reporting of R17 gap requirement information (e.g. needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e. NeedForGapsInfoNR) or the R17 NCSG requirement information could be reported independently.

2 Discussion
2.1 Open issue N1-6: Derivation of SSB indexes of target cell on inter-frequency from serving cell timing
Issue 1: Whether and how to enable it in RRC signaling

Table below summaries companies’ proposals:
	
	Company
	Related proposals

	Indicate in MeasObjectNR
	vivo R2-2202323
	Proposal 1: deriveSSB-IndexFromCell-inter is configured per-MO. Reference serving cell is configured if deriveSSB-IndexFromCell-inter is true.

	
	Apple R2-2202512
	Proposal 1: Introduce a new field in MeasObjectNR to indicate the serving cell index which can be used for UE to derive the SSB indexes of target cell(s) on this frequency.

	
	ZTE R2-2202648
	Proposal 1: Add a new field “deriveSSB-IndexFromServingCell-r17” in SSB-ConfigMobility in MeasObjectNR with value range refers to serving cell index (i.e. ServCellIndex). 

	
	Huawei R2-2202891
	Proposal 3: Introduce deriveSSB-IndexFromCell-Inter and the serving cell index to MeasObjectNR IE to enable the derivation of SSB indexes of target cell(s) for inter frequency measurement.

	
	CATT R2-2202945
	Proposal 1: A new field with serving cell index is introduced in the IE MeasObjectNR to indicate which serving cell with the same SCS of SSB can be used for derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing.

	
	Samsung R2-2203012
	Proposal 1: Serving cell index for SSB index derivation can be included in SSB-ConfigMobility. 

	
	Nokia R2-2203261
	Proposal 1: RAN2 to introduce new signalling to include deriveSSB-IndexFromCell for inter-frequency measurement and the timing reference serving cell in each of MO(s).

	
	QC R2-2203503
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	No support
	MediaTek R2-2202874
	Proposal 1: Reply RAN4 that RAN2 think it is not essential to introduce the signaling for derivation of SSB indexes from inter-frequency serving cell. Indicate RAN4 that RAN2 prefer no further optimization at this stage.


	
	Ericsson R2-2203449
	Proposal 1 RAN2 can refrain from introducing signalling enabling to derive SSB indexes of target cell(s) on a frequency different that of the serving cell frequency.


Summary: 8/10 companies proposed to support the enabling of derivation of SSB indexes of target cell on inter-frequency from serving cell timing. 2/10 companies do not support to enable it.

Regarding signaling details, some minor differences between the proposals are observed:

1) One new field referring to ServCellIndex, or two new fields with one to indicate the enabling of feature (Boolean) and one to refer to ServCellIndex.

2) Carried under SSB-ConfigMobility in MeasObjectNR, or under MeasObjectNR

3) Detailed field name

Considering that RAN4 explicitly requests RAN2 to design the signaling to enable this feature and the large support, the rapporteur tends to have the following proposal.
Proposal 1: Agree to support enabling derivation of SSB indexes of target cell on inter-frequency from serving cell timing. FFS on ASN.1 details.
Issue 2: Any dependency with existing field deriveSSB-IndexFromCell?

In R2-2202648 [3], it mentions that the new field is only applicable to inter-freq MOs, and the network may only indicate the field when deriveSSB-IndexFromCell is set to “true” in the same MO (means all cells on that frequency are already synchronized). 

	Proposal 2: The new field can be configured only if existing deriveSSB-IndexFromCell in the same MO is set to true.


Issue 3: Whether to allow NW to indicate the new field even if the MO is regarded as intra-frequency MO
In R2-2202648 [3], it is explained that the SCell addition may change the inter-freq MO to intra-freq MO and proposes to allow NW to indicate the new field even if the MO is regarded as intra-frequency MO,
	Proposal 3: Allow the network to indicate the new field even if the MO is regarded as intra-frequency MO. In this case, it is up to the UE to decide whether to use or ignore the field.


Issue 4: Whether to enable SSB derivation of SSB indexes of target cell on inter-frequency from serving cell timing for the target frequency to measure in idle/inactive state (in SIB4/RRCRelease message)
In addition to MesObjectNR, R2-2203503 [10] proposes to also introduce the same new field to SIB4 and MeasIdleConfig in RRCRelease message. 
Summary to Issue 2-4: Since there is no enough input to those issues, they can be discussed further in offline email discussion.
Proposal 2: To further discuss the following issues during offline email:

- Any dependency between the new field and existing field deriveSSB-IndexFromCell?
- Whether to allow NW to indicate the new field even if the MO is regarded as intra-frequency MO

- Whether to enable SSB derivation of SSB indexes of target cell on inter-frequency from serving cell timing for the target frequency to measure in idle/inactive state (in SIB4/RRCRelease message)
2.2 Open issue N1-7: NCSG reporting is independent from or combined with Rel-16 NeedForGap reporting
Issue 1: Independent or combined with Rel-16 NeedFroGap reporting 

Table below summaries companies’ proposals:
	
	Company
	Related proposals

	Independent reporting from Rel-16 NeedForGap
	vivo R2-2202323
	Proposal 2: The R17 NCSG requirement information(e.g. needForNCSG-InfoNR) is reported independently, not combined with R16 gap requirement information (i.e. NeedForGapsInfoNR).

	
	Apple R2-2202512
	Proposal 2: From signaling perspective, support independent reporting of Rel-17 NCSG from Rel-16 NeedForGap reporting.

	
	ZTE R2-2202648
	Proposal 5: Define a separate R17 NeedForNCSG capability structure for NCSG, the reported value range is {gap, ncsg, nogap-noNcsg} (same as the latest running CR).

	
	MediaTek R2-2202874
	Proposal 2: For MGE open issue N1-7, R2 adopts the independent reporting of R17 gap requirement information. The UE reports complete information in R17 fields including three different gap requirement information (i.e. gap, NCSG, no gap no NCSG).

	
	Huawei R2-2202891
	Proposal 1: Introduce new signalling (separately from NeedForGap) to indicate support of following cases

	
	CATT R2-2202945
	Proposal 2: The R17 NCSG requirement information is reported independently.

	
	Samsung R2-2203012
	Proposal 2: Use Independent reporting for NeedForNCSG reporting.

	
	Nokia R2-2203261
	Proposal 2: The R17 NCSG requirement information could be reported independently with capability {gap, ncsg, nogap-noncsg}.

	Combined reporting
	Ericsson R2-2203449
	Proposal 2 Combine the Rel-17 NCSG and Rel-16 NeedForGaps reporting requirements. 
Proposal 3 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”.


Summary: 9/10 companies support independent reporting of NCSG from Rel-16 NeedForGap reporting. 1/10 company supports combined signaling.

Proposal 3: Support independent Rel-17 NCSG reporting from Rel-16 NeedForGap reporting.
Issue 2: Detailed design on NCSG reporting

R2-2202323 [1] and R2-2202891 [5] proposes the detailed NCSG reporting as below:

	R2-2202323 [1]:

Proposal 3:
UE sends NCSG requirement information with gap indication ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’.
R2-2202891 [5]:

Proposal 1: 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 2: The network is able to control whether the NCSG is reported or not, e.g. add a signalling similar to NeedForGapsConfigNR-r16.


Summary: Those proposals above are already reflected by running CR [R2-2201903]. 
Issue 3: Allow simultaneous configuration on Rel-16 NeedForGap and Rel-17 NCSG?
R2-2202648 [3] has the following proposal. The motivation is mainly for mobility, i.e, source cell can transfer both Rel-16 NeedForGap capability and Rel-17 NCSG capability to target cell. If Target cell is of version Rel-16, it can benefit from acquiring the Rel-16 NeedForGap information. 
	Proposal 6: Network can enable R16 NeedForGap and R17 NeedForNCSG capability reporting at the same time, it is up to UE to ensure the reported gap requirements are compatible.


Issue 4: Inter-node signaling

	CATT R2-2202945:

Proposal 3: R17 NCSG requirement information is introduced in HandoverPreparationInformation inter-node message.



Summary to Issue 3-4: Since there is no enough input, they can be discussed in offline email discussion.
Proposal 4: Further discuss the following issues during offline email:
- Allow simultaneous configuration on Rel-16 NeedForGap and Rel-17 NCSG?

- Introduce Rel-17 NCSG info in inter-node HandoverPreparationInformation message
3 Conclusion
[Easy agreements]:
[N1-6] Proposal 1: Agree to support enabling derivation of SSB indexes of target cell on inter-frequency from serving cell timing. FFS on ASN.1 details.
[N1-7] Proposal 3: Support independent Rel-17 NCSG reporting from Rel-16 NeedForGap reporting.
[To discuss in following offline email]

[N1-6] Proposal 2: To further discuss the following issues during offline email:

- Any dependency between the new field and existing field deriveSSB-IndexFromCell?

- Whether to allow NW to indicate the new field even if the MO is regarded as intra-frequency MO?
- Whether to enable SSB derivation of SSB indexes of target cell on inter-frequency from serving cell timing for the target frequency to measure in idle/inactive state (in SIB4/RRCRelease message)?
[N-1-7] Proposal 4: Further discuss the following issues during offline email:
- Allow simultaneous configuration on Rel-16 NeedForGap and Rel-17 NCSG?

- Introduce Rel-17 NCSG info in inter-node HandoverPreparationInformation message?
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