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1 Introduction
This is the summary of the following email discussion. 

· [AT117-e][019][MGE] Network Controlled Small Gap (Apple)


Scope: Based on R2-2203713, determine agreeable parts, points for discussion, open issues if needed. Converge as far as possible to reduce the need for on-line discussion.


Intended outcome: Report


   Deadline: In time for on-line CB W2 Tuesday (please feedback before W1 Friday, Feb. 25, End of Day local time)
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4 Discussion
4.1 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

In R2-2203713 [1], the following summary and proposal is provided by the moderator. 
	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.


Question 1: Do companies agree to support enabling derivation of SSB indexes of target cell on inter-frequency from serving cell timing?
	Company
	Yes/No
	Comments

	MediaTek
	Prefer no
	It looks like NCSG could function normally without this enhancement. But we are fine to follow majority

	Huawei, HiSilicon
	Yes
	It can help minimize scheduling restriction.

	ZTE
	Yes, but 
	Although we think this new field is not very useful as expected (see our response to Q4), we won’t object as RAN4 already agreed this.

	Samsung
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	

	vivo
	OK
	

	OPPO
	Yes 
	

	Ericsson
	No
	Not enabling this still allows for acceptable delays and we don’t see a real motivation to introduce the signaling proposed by RAN4. However, we don’t have a strong view against it either. 

	LGE
	Yes
	As agreed by RAN4.

	CATT
	Yes
	Follow RAN4’s agreement.

	Nokia
	Yes
	

	Xiaomi
	Yes
	Follow RAN4’s agreement


Summary: 11 (out of 13) companies agree to support enabling derivation of SSB indexes of target cell on inter-frequency from serving cell timing. 2 (out of 13) prefer not to support but are willing to follow majority.
Proposal 1: RAN2 to support enabling derivation of SSB indexes of target cell on inter-frequency from serving cell timing.

Question 2: Regarding ASN.1 details, please companies indicate your preference.
- Approach 1: Introducing one new field (e.g, deriveSSB-IndexFromCell-Inter-r17) which refers to ServCellIndex

- Approach 2: Introducing two new fields, with one to indicate the enabling of feature (Boolean) and the other one to refer to ServCellIndex
	Company
	Approach 1/2
	Comments

	MediaTek
	Approach 1
	Seems unnecessary to have two fields

	Huawei, HiSilicon
	Approach 1
	One new field is enough:
SSB-ConfigMobility::=  SEQUENCE {

    ssb-ToMeasure                SetupRelease { SSB-ToMeasure }  OPTIONAL,   -- Need M

    deriveSSB-IndexFromCell      BOOLEAN,

    ss-RSSI-Measurement          SS-RSSI-Measurement        
 OPTIONAL,   -- Need M

    ...,

    [[

    ssb-PositionQCL-Common-r16   SSB-PositionQCL-Relation-r16    OPTIONAL,   -- Cond SharedSpectrum

    ssb-PositionQCL-CellsToAddModList-r16   SSB-PositionQCL-CellsToAddModList-r16   OPTIONAL,   -- Need N

    ssb-PositionQCL-CellsToRemoveList-r16   PCI-List
         OPTIONAL    -- Need N

    ]],

[[

deriveSSB-IndexFromCell-Inter-r17   ServCellIndex 


OPTIONAL   -- Need M

]]
}



	ZTE
	Approach 1
	

	Samsung
	Approach 1
	Presence of new field can very well indicate the enabling of feature. So flag is redundant.

	Intel
	Approach 1
	

	Apple
	Approach 1
	

	vivo
	Approach 1
	

	OPPO
	Approach 1
	

	Ericsson 
	Approach 1
	

	LGE
	Approach 1
	

	CATT
	Approach 1
	

	Nokia
	Approach 1
	

	Xiaomi
	Approach 1
	


Summary: All (13) companies agree to introduce one new field (e.g, deriveSSB-IndexFromCell-Inter-r17), which refers to ServCellIndex.
Question 3: Is it acceptable to introduce the new field(s) into SSB-ConfigMobility in MeasObjectNR?
	Company
	Yes/No
	Comments

	MediaTek
	Yes
	Same place as legacy deriveSSB-IndexFromCell

	Huawei, HiSilicon
	Yes
	Same view with MTK.

	ZTE
	Yes
	Same view as MTK. 

	Samsung
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	OPPO
	Yes 
	

	Ericsson
	Yes
	

	LGE
	Yes
	Same view as MTK.

	CATT
	Yes
	

	Nokia
	Yes
	

	Xiaomi
	Yes
	


Summary: All (13) companies agree to introduce the new field(s) into SSB-ConfigMobility in MeasObjectNR.
Proposal 2: Introduce one new field (e.g, deriveSSB-IndexFromCell-Inter-r17) which refers to IE ServCellIndex, into SSB-ConfigMobility inside MeasObjectNR.
Issue 2: Any dependency with existing field deriveSSB-IndexFromCell?
In R2-2202648 [4], 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.


Question 4: Do companies agree with the dependency between the new field(s) and the existing field deriveSSB-IndexFromCell that “The new field can be configured only if existing deriveSSB-IndexFromCell in the same MO is set to true.”
	Company
	Yes/No
	Comments

	MediaTek
	Yes
	

	Huawei, HiSilicon
	No
	The legacy field is for intra-frequency, the new field is for inter-frequency, why they are inter-dependent?
If there’s no serving cell on the frequency represented by the MO, the legacy field can only be set to 0, and that’s when the new field comes into play.

	ZTE
	Yes
	We want to highlight that the legacy field can be included in both intra-freq and inter-freq MOs, maybe it is clearer to look at our Rel-15 spec, or the field description of the same field in SIB4:
SSB-ConfigMobility field descriptions

deriveSSB-IndexFromCell

If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.
So if the legacy field is set to “true”, it implies all cells on that frequency are SFN/frame aligned, so the UE can first detect any cell and obtain the cell’s SSB index, then uses the same timing to derive the SSB index of other neighbour cells.
That is why we think the new field is not very useful because it only saves the detection of the first cell. 

So when configures the new field, we think the legacy field should also be set to “true”, otherwise, they give conflicted informations (i.e. one indicates the cells are synchronized, the other does not).

	Samsung
	No
	Even when the timing across different Scells are different, it could be possible for the UE to derive the timing of the inter-frequency neighbor cell based on SCellIndex.

	Intel
	Yes
	Agree with ZTE

	Apple
	Tend to no, though no strong view
	Even though the existing field indeed implies that the cells on that frequency is synchronized as ZTE explained, we don’t see any problem if it is set to 0 and together with the new field. We think UE can just ignore the existing field, but would not interpret it as “the cells on the frequency is non-synchronized”. 

	Intel
	Yes
	Agree with ZTE

	OPPO
	Yes 
	

	Ericsson
	No
	It appears reasonable to analyze the dependency between the two fields in the first place. Though, it seems that one should analyze the case when the legacy field is set to 0 as mentioned above by Huawei and Apple. 

	LGE
	
	Both options work. We can modify the meaning of the existing deriveSSB-IndexFromCell as suggested by ZTE. In this case, the new field can be configured only if existing deriveSSB-IndexFromCell in the same MO is set to true.

The alternative is we define the new field as this field indicates whether the UE may use the timing of indicated serving cell to derive the SSB index of all neighbour cells on that frequency.
We slightly prefer the letter since it does not require the existing IE to be updated.

	CATT
	
	We agree with ZTE’s analysis that UE assumes SFN and frame boundary alignment across cells on the same frequency carrier if the new field is configured. 
Maybe we can add the similar restriction in the field description of the new field, then the dependency between the new field(s) and the existing field deriveSSB-IndexFromCell is not needed.

	Nokia
	No
	Agree with Apple

	Qualcomm incorporated 
	No
	We can see both views. 

The new IE defines the relation between a specific MO and a serving cell, irrespective if all cells on this (MO) frequency are in-sync. 

Tying the new IE to legacy, may add restriction on when the new IE can be used. 

	Xiaomi
	Prefer No
	Share the same view with Apple.


Summary: Companies have divergent views on this question. 4 (out of 13) companies agree with the dependency between the new field(s) and the existing field deriveSSB-IndexFromCell while 7 (out of 13) companies think there should be no confusion on how UE interpret the two fields. 2 companies think the new IE does not restrict that all cells on this (MO) frequency are in-sync. Considering that RAN2 cannot decide if the new field requires all cells on the frequency should be synchronous, the rapporteur thinks we do not need to act on this matter. If companies think this should be clarified, it is recommended to bring it to RAN4.
Proposal 3: From RAN2 perspective, there is no dependency between the new field (e.g, deriveSSB-IndexFromCell-Inter-r17) and the existing field deriveSSB-IndexFromCell.

Issue 3: Whether to allow NW to indicate the new field even if the MO is regarded as intra-frequency MO

In R2-2202648 [4], 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.


Question 5: Do companies agree with Proposal 3 in R2-2202648[4]?
	Company
	Yes/No
	Comments

	MediaTek
	No strong view
	

	Huawei, HiSilicon
	Prefer No
	The NW anyway needs to send an RRCReconfiguration to the UE, and the MO configuration can be modified. The behavior is the same for legacy UEs (the NW can set the legacy field to “1” when an inter-frequency MO becomes an intra-frequency MO).

	ZTE
	Yes
	The network can update MO configuration by RRCReconfiguration, but this results in measurement refresh (e.g. reset TTT) on that frequency. 

So we think the proposal is useful to void MO reconfiguration, this is similar to the handling of “measCycleSCell” that the field can be configured even if SCell is not configured. 

	Samsung
	No
	This is an optimization. We prefer a cleaner solution though we understand there can be small drawbacks.

	Intel
	No
	This seems like an optimization. We also prefer not to introduce it at this stage.

	Apple
	No
	This is indeed an optimization.

	Vivo
	No
	

	OPPO
	No 
	

	Ericsson 
	No
	

	LGE
	No
	It is natural the NW modifies it to intra-frequency MO when a cell on that frequency becomes an SCell.

	CATT
	No strong view
	

	Nokia
	No
	

	Xiaomi
	No
	


Summary: 12 (out of 13) companies don’t want to support the optimized configuration to allow NW to indicate the new field even if the MO is regarded as intra-frequency MO. 
Proposal 4: Do not need to support the optimized RRC configuration to allow NW to indicate the new field (e.g, deriveSSB-IndexFromCell-Inter-r17) even if the MO is regarded as intra-frequency MO.
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 [11] proposes to also introduce the same new field(s) to SIB4 and MeasIdleConfig in RRCRelease message. 
Question 6: Do companies agree to introduce the same new field(s) into SIB4, and MeasIdleConfig in RRCRelease message, to enable derivation of SSB indexes of target cell on inter-frequency from serving cell timing for the target frequency to measure in idle/inactive state?

	Company
	Yes/No
	Comments

	MediaTek
	No
	Extend this to IDLE/INACTVE mode is not related to NCSG at all. We prefer no further optimization.

	Huawei, HiSilicon
	No
	This does not look essential.

	ZTE
	No strong view
	

	Samsung
	No
	In idle state, there is no SCell. In Inactive SCells may be stored, but there is no motivation to introduce. Besides, RAN4 clearly indicated that the indication can be per MO.

	Intel
	No
	

	Apple
	No
	Extension of the feature use case would better come from RAN4. 

	Vivo
	No 
	

	OPPO
	No 
	Out of the WI scope.

	Ericsson
	No
	

	LGE
	No 
	The NCSG is not used in IDLE/INACTIVE.

	CATT
	No
	

	Nokia
	No
	

	Xiaomi
	No
	


Summary: All (13) companies think there is no need to introduce the same field as in Question 2 to SIB4/RRCRelease message.
Proposal 5: Do not introduce the new field (e.g, deriveSSB-IndexFromCell-Inter-r17) into SIB4/RRCRelease message.
4.2 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 

In R2-2203713 [1], the following summary and proposal is provided by the moderator. 
	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.


Question 7: Do companies agree to support independent Rel-17 NCSG reporting from Rel-16 NeedForGap reporting?
	Company
	Yes/No
	Comments

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	

	vivo
	YES 
	

	OPPO
	Yes 
	

	Ericsson
	Yes
	Given the online agreements we can compromise here.

	LGE
	Yes
	

	CATT
	Yes
	

	Nokia
	Yes
	

	Xiaomi
	Yes
	


Summary: All (13) companies agree to support independent Rel-17 NCSG reporting from Rel-16 NeedForGap reporting.
Proposal 6: To support independent Rel-17 NCSG reporting from Rel-16 NeedForGap reporting.

Issue 2: Allow simultaneous configuration on Rel-16 NeedForGap and Rel-17 NCSG?
R2-2202648 [4] 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.


Question 8: Do companies agree to support simultaneous configurations on Rel-16 NeedForGap and Rel-17 NCSG?
	Company
	Yes/No
	Comments

	MediaTek
	See comment
	If independent reporting (issue 1) is agreed, we don’t see much need to report the duplicating information. But we are fine if majority prefer to support this.
For handover scenario, maybe R17 gNB could derive R16 information from R17 IE and send both R16/R17 information to target. 

	Huawei, HiSilicon
	No
	We don’t see the benefit of duplicated reporting.
Besides, the R16 NeedForGap reporting does not work well, there has been discussion in TEI16 in RAN4 on whether “no-gap” in Rel-16 NeedForGap signalling allows for interruption or not, but no conclusion was reached.

	ZTE
	Yes
	We think the UE needs to follow the configuration from network, there seems no benefit to disallow such flexibility. 

Regarding MTK’s comments, it requires extra effort to ‘translate’ the capability at network side upon handover procedure. 

	Samsung
	Yes
	

	Intel
	No
	It seems like an optimization. We think that if Rel16 gNB can’t understand, MT solution will work base on network implementation instead of redundant information from the UE.

	Apple
	No strong view
	From ASN.1 signaling wise, we don’t think there is a need to restrict that NeedForGap and NCSG can not be configured together, nor a need to explicitly mention the simultaneous configurations. So nothing needs to be done on this matter.

	Vivo
	Yes 
	

	OPPO
	Yes 
	

	Ericsson
	No
	As per issue’s 1 (Q7) evident outcome

	LGE
	Yes
	If it is not needed, NW will not configure both simultaneously. No reason to prohibit it from signalling perspective.

	CATT
	No
	We don’t see the benefit of duplicated reporting. We wonder if the target gNB can configure Rel-16 NeedForGap after HO.

	Nokia
	No
	NW implementation can handle the case. No need to ask UE report duplicate information.

	Qualcomm incorporated
	No
	Is the configuration of the NeedForGap and NCSG have the same list of target NR bands?

· If yes, then we don’t the need of duplication
· If no, then we should allow the simultaneous configuration, however is there a need for such scenario? 

	Xiaomi
	No
	The duplicated reporting is not necessary. For mobility, MTK’s suggestion can work.


Summary: 5 (out of 14) companies agree to support simultaneous configurations on Rel-16 NeedForGap and Rel-17 NCSG reporting. 8 (out of 14) companies do not think simultaneous configurations on Rel-16 NeedForGap and Rel-17 NCSG reporting. 1 (out of 14) think spec does not need to specify whether it is allowed or not allowed to configure the two reporting.
Proposal 7: There is no need to allow simultaneous configurations on Rel-16 NeedForGap and Rel-17 NCSG reporting. 
Issue 3: Inter-node signaling
R2-2202945 [7] proposes to introduce the Rel-17 NCSG requirement information in HandoverPreparationInformation inter-node message.
	Proposal 3: R17 NCSG requirement information is introduced in HandoverPreparationInformation inter-node message.


Question 9: Do companies agree with Proposal 3 in R2-2202945?

	Company
	Yes/No
	Comments

	MediaTek
	Yes
	Similar to R16

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	

	vivo
	Yes 
	

	OPPO
	Yes 
	

	Ericsson
	Yes
	

	LGE
	Yes 
	

	CATT
	Yes
	

	Nokia
	Yes
	

	Xiaomi
	Yes
	


Summary: All (13) companies agree to introduce R17 NCSG information into HandoverPreparationInformation inter-node message.
Proposal 8: Agree to introduce R17 NCSG information into inter-node HandoverPreparationInformation message.
5 Conclusion
Open issue [N1-6]: Derivation of SSB indexes of target cell on inter-frequency from serving cell timing
Proposal 1: RAN2 to support enabling derivation of SSB indexes of target cell on inter-frequency from serving cell timing.

Proposal 2: Introduce one new field (e.g, deriveSSB-IndexFromCell-Inter-r17) which refers to IE ServCellIndex, into SSB-ConfigMobility inside MeasObjectNR.
Proposal 3: From RAN2 perspective, there is no dependency between the new field (e.g, deriveSSB-IndexFromCell-Inter-r17) and the existing field deriveSSB-IndexFromCell.
Proposal 4: Do not need to support the optimized RRC configuration to allow NW to indicate the new field (e.g, deriveSSB-IndexFromCell-Inter-r17) even if the MO is regarded as intra-frequency MO.
Proposal 5: Do not introduce the new field (e.g, deriveSSB-IndexFromCell-Inter-r17) into SIB4/RRCRelease message.
Open issue [N1-7]: NCSG reporting is independent from or combined with Rel-16 NeedForGap reporting
Proposal 6: To support independent Rel-17 NCSG reporting from Rel-16 NeedForGap reporting.

Proposal 7: There is no need to allow simultaneous configurations on Rel-16 NeedForGap and Rel-17 NCSG reporting. 
Proposal 8: Agree to introduce R17 NCSG information into inter-node HandoverPreparationInformation message.
