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1	Introduction
[bookmark: _Ref178064866]This contribution addresses the following Open Issues, gathered in R2-2202054 [1]:
	- 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	Signalling enabling to derive SSB indexes
The following is included in the latest RAN4 LS, see R2-2202161 [2]:
	Besides, RAN4 identified that efficiency of NCSG can be increased if the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell. However, the flag deriveSSB-IndexFromCell introduced in R15 can only enable UE to derive SSB indexes of target cell(s) on the same frequency as the serving cell frequency. RAN4 kindly asks RAN2 to design the corresponding 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.
The new signaling can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation. 
· The new signaling can be used in both FR1 and FR2.
· UE needs to be indicated which serving cell to be referred from under CA.
· The indication can be per-MO
The discussion for NCSG design is on-going in RAN4. RAN4 will provide further updates if the conclusions are reached.



Our understanding is that having signalling allowing to deriveSSB-IndexFromCell for target cells on different frequencies compared to that of the serving cell would reduce the measurement delay. This is motivated by the fact that, arguably, one of the most relevant cases for NCSG, is for measurements on deactivated SCells.  
However, there are no clear gains. In fact, it seems that not introducing this optimization still allows for acceptable delays. Hence, we believe this should not be progressed. In any case, if agreed, the new signalling should of course be optional.
[bookmark: _Toc95765202]Not enabling the derivation of SSB indexes of target cells on a different carrier (compared to that of the serving cell) still allows for acceptable delays.
[bookmark: _Toc95765203]There is no real motivation and/or sufficient time to introduce the signalling proposed by RAN4.
[bookmark: _Toc95765206]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.

2.2	Reporting NCSG combined with NeedForGaps
The following was included in a previous RAN4 LS (see R2-2200127 [3]):
	Capability indication:
Agreements: 
· How to indicate UE capability to support of NCSG feature before NW inquiring
· Introduce a general UE capability for support of NCSG 
· How indicate the support of NCSG
· UE can report three different capabilities: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ 
· NCSG support reporting granularity 
· Per band to be measured in a band combination (same granularity as NeedForGaps) 



As seen above, RAN4 mentions in their LS that UEs can report three different capabilities: ‘no-gap-no-ncsg’, ‘ncsg’ and ‘gap’. Thus, suggesting that the gap requirements information reporting of Rel-17 NCSG and Rel-16 NeedForGaps should be done independently.
The arguments in favour of this approach in RAN4 seem to be the following. On the one hand, that it avoids ambiguities regarding the relationship between Rel-17’s ‘ncsg’ (or ‘no-ncsg’) and Rel-16’s ‘gap’ (‘no-gap’) indications. And on the other hand, that it allows UEs that do not support the Rel-16 NeedForGaps feature, to signal that “no gap” is needed.
However, the following was agreed during RAN2#116bis-e:
	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). 
Detailed design Same as Rel-16 NeedForGap, support NCSG reporting for both intra-frequency and inter-frequency. FFS Inter RAT



Hence, given the nature and similarities of both features, the above arguments do not appear to be fully justifiable in practice.
[bookmark: _Toc95765204]Given the nature and similarities of Rel-16’s NeedForGapss and Rel-17’s NCSG, a UE supporting the Rel-17 feature would most certainly also support Rel-16’s. 

Therefore, instead of reporting both features separately, a more signalling optimized approach could be adopted to indicate NCSG requirements, while relying on the existing Rel-16 procedure, as described below.
[bookmark: _Toc95765205]From a RAN2 point of view, a more signalling optimized approach could be adopted instead of considering RAN4’s proposed trio of “capabilities” (i.e., ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’). 

Since the Rel-16 signalling structure is not extensible, one cannot reuse it. It is though still possible to embed the “small gap” indication into the same Rel-16 mechanism. To allow for backwards compatibility the following could be adopted:
Table 1 NCSG signalling example.
	
NeedForGapssInfoNR-r16 ::=        SEQUENCE {
    intraFreq-NeedForGaps-r16      NeedForGapssIntraFreqList-r16,
    interFreq-NeedForGaps-r16      NeedForGapssBandListNR-r16
}

NeedForGapssIntraFreqList-r16 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForGapssIntraFreq-r16

NeedForGapssBandListNR-r16 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForGapssNR-r16

NeedForGapssIntraFreq-r16  ::=                 SEQUENCE {
    servCellId-r16                               ServCellIndex,
    gapIndicationIntra-r16                       ENUMERATED {gap, no-gap}
}

NeedForGapssNR-r16  ::=                        SEQUENCE {
    bandNR-r16                                   FreqBandIndicatorNR,
    gapIndication-r16                            ENUMERATED {gap, no-gap}
}

NeedForGapssInfoNR-r17 ::=        SEQUENCE {
    intraFreq-needForShortGap-r17   NeedForShortGapsIntraFreqlist-r17,
    interFreq-needForShortGap-r17   NeedForShortGapsBandlistNR-r17
}

NeedForShortGapsIntraFreqlist-r17 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF ServCellIndex

NeedForShortGapsBandlistNR-r17 ::=             SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR





Under this scenario if the network sends the Rel-16 NeedForGapssConfigNR in the RRCReconfiguration:
· a Rel-16 UE that only supports the Rel-16 NeedForGaps indication will only send the “NeedForGapssInfoNR-r16” IE and set it to ‘gap’ or ‘no-gap’ (as applicable),
· a UE that supports the indication and needs “short gaps” for some carriers/bands, will then:
1. include the “NeedForGapssInfoNR-r16” and set it to ‘no-gap’ for the carriers and bands for which it does not require gaps, and
2. include the “NeedForGapssInfoNR-r16” and set it to ‘gap’ for the carriers and bands for which it requires either a long or a short gap, and
3. include the “NeedForGapssInfoNR-r17” and include the carriers and bands for which short gaps would be sufficient.
From a network point of view, a legacy network that does not comprehend the Rel-17 structure would:
· configure no gaps for the bands/carriers for which the UE indicated ‘no-gap’, and
· configure regular (long) gaps for bands/carriers for which the UE indicated ‘gap’. 
On the contrary, if the network also supports Rel-17’s short gaps, it would then:
· configure no gaps for the bands/carriers for which the UE indicated ‘no-gap’
· configure short gaps for the carriers/bands which the UE listed in the new Rel-17 structure,
· else, configure regular (long) gaps for the carriers/bands for which the UE indicated ‘gap’

Therefore, we propose the following:
[bookmark: _Toc95765207]Combine the Rel-17 NCSG and Rel-16 NeedForGaps reporting requirements. 
[bookmark: _Toc95765208]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”.
[bookmark: _Toc67576398][bookmark: _Toc67576486][bookmark: _Toc67576603][bookmark: _Toc67576708][bookmark: _Toc67982319]
[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Not enabling the derivation of SSB indexes of target cells on a different carrier (compared to that of the serving cell) still allows for acceptable delays.
Observation 2	There is no real motivation and/or sufficient time to introduce the signalling proposed by RAN4.
Observation 3	Given the nature and similarities of Rel-16’s NeedForGapss and Rel-17’s NCSG, a UE supporting the Rel-17 feature would most certainly also support Rel-16’s.
Observation 4	From a RAN2 point of view, a more signalling optimized approach could be adopted instead of considering RAN4’s proposed trio of “capabilities” (i.e., ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’).

Based on the discussion in the previous sections we propose the following:
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.
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”.
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