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This contribution summarizes the following email discussion.

[103-e-NR-UEFeature-NRU-01] Email discussion/approval on UE features for NR-U (26th Oct – 3rd Nov) – Hiroki (DCM)
· Whether each of FGs10-9/9b/9c/9d/15/16/20a is applicable to licensed bands or not
· Whether/how to define basic FG(s) for each of particular NR-U deployment scenarios
· How to handle FG10-19a/b/c/d/e/f in RAN1 UE features list and how to reply to RAN4 LS




- 1/41 -
1. 
Applicability of NR-U features 10-9/9b/9c/9d/15/16/20a to licensed band
	10. NR-unlicensed
	10-9
	Search space set group switching with DCI 2_0 monitoring
	1. Two groups of search space sets
2. Monitor DCI 2_0 with a search space set switching field 
3. Support switching the search space set group with PDCCH decoding in group 1 
4. Support a timer to switch back to original search space set group
5. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	N/A
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-9b
	Search space set group switching with implicit PDCCH decoding without DCI 2_0 monitoring
	1. Two groups of search space sets
2. Support switching the search space set group with PDCCH decoding in group 1 
3. Support a timer to switch back to original search space set group
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-9c
	Joint search space group switching across multiple cells
	1. Configured with a group of cells and switch search space set group jointly over these cells
	one of {10-9, 10-9b}
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Without this capability, the UE will switch search space set groups for different cells independently

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-9d
	Support Search space set group switching capability 2
	1. Search space set group switching Capability-2: P=10/12/22 symbols for µ = 0/1/2 SCS
	one of {10-9, 10-9b}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Without this capability, the UE supports search space set group switching capability-1: P=25/25/25 symbols for µ=0/1/2

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-15
	Enhanced dynamic HARQ codebook
	1. Support of bit fields signalling PDSCH HARQ group index and NFI in DCI 1_1 (configuration of nfi-TotalDAI-Included)
2. Support of bit field in DCI 0_1 for other group total DAI if configured. (configuration of ul-TotalDAI-Included)
3. Support the retransmission of HARQ ACK (pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16)
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each group

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-16
	One-shot HARQ ACK feedback
	1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_1 scheduling a PDSCH
2. Support feedback of type 3 HARQ-ACK codebook , triggered by a DCI 1_1 without scheduling a PDSCH using a reserved FDRA value
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group. 

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-20a
	Support coreset configuration with rb-Offset
	Support coreset configuration with rb-Offset 

	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signaling




Following proposals are made in contributions.
	[3]
	Extension of NR-U Feature Groups to licensed operation
RAN plenary confirmed to “discuss feature by feature the applicability of the features developed for unlicensed to licensed”, as endorsed in the conclusion of RP-202045.
Extensive discussion took place at RAN1#102e on proposals to extend the applicability of FG10-9/9b/9c/9d/15/16/20a to licensed operation. There was no consensus to do so in RAN1 but no conclusion was reached [R1-2007014]. All the arguments have been laid out so it is unclear how much more discussion is still needed before concluding that those FGs are not extended to licensed operation.
On one hand some companies are saying that we took the effort to specify those features so they should be extended to licensed operation… however we didn’t agree to do that for all such features in NR-U even if there is no additional effort, e.g. for PRB-interlaced PUSCH.
On the other hand other companies are saying that there is no benefit to extend those features to licensed operation, except perhaps for URLLC in relation the HARQ enhancements but that would require additional design efforts (which are best undertook as part of Rel-17 if there is agreement to do so).
Multiplying options in specifications is a cause of market fragmentation so this should be decided carefully. It would be unusual to introduce options and features without justification of use case and benefits.
In conclusion, we still do not support extending those FGs to licensed operation.
Proposal NRU-1: The FG10-9/9b/9c/9d/15/16/20a are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for these FGs.

	[4]
	· Regarding FG 10-9/9b/9c/9d (search space set group switching)
Benefit for licensed bands: No strong benefit. Dynamic switching of search space sets is particularly favorable to unlicensed spectrum operation since channel occupancy is instantly determined based on the outcome of LBT. In licensed band, other tools to adapt PDCCH monitoring periodicities (with lower dynamics compared to search space set group switching) are already supported, e.g., by BWP switching or dormant BWP. If an optimization for search space set group switching is needed, Rel-17 WI(s) should be the right place for the optimization.
· Regarding FG 15/16 (e-Type-2/Type-3 HARQ-ACK codebook)
Benefit for licensed bands: We still don’t see any necessity/essentiality of these features for licensed band operation. Regarding PUCCH miss detection due to interference, we think there are already several tools for gNB to handle such case based on the adaption of related parameters, for example, PUCCH power control or max coding rate, by tracking channel/interference as have been done so far. Regarding LP UCI drop due to preemption by HP UCI, unlike the NR-U situation where the LBT failure in UE could not be anticipated in gNB, since the gNB would intentionally preempt with HP UCI in this case even though consequently LP UCI would be dropped, such case could be under gNB control/management. Moreover, since considerable specification impact is expected if e-Type-2/Type-3 codebook in NR-U and multiple/different HARQ priority in URLLC are combined, we at least strongly object such combination.
Potential problems: Considerable specification impact is expected if e-Type-2/Type-3 codebook in NR-U and multiple/different HARQ priority in URLLC are combined.
· Regarding FG 20a (rb-Offset)
Benefit for licensed bands: No benefit. Since reference Point A can be configured per CC, if gNB needs to align CORESET#0 with regular CORESETs (other than CORESET#0), they can be aligned by configuring different reference points A per CC, without using FG 10-20a.

Proposal #1: The FG10-9/9b/9c/9d/15/16/20a are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.

	[5]
	View
· Regarding FG10-9/9b/9c/9d, power saving function using SS set switching is also discussed in Rel.17 RedCap SI and Power Saving WI and FG10-9/9b/9c/9d can be assumed as the baseline for the enhancement. In that sense, we are fine to extend FG10-9/9b/9c/9d to licensed bands.
· Regarding FG10-15/16, as the combination of eType2/Type3 HARQ feedback and two priorities of HARQ-ACK is not supported in Rel.16, the benefit for applying FG10-15/16 to lisenced bands is limited. Enhancement for licensed bands is discussed in Rel.17 URLLC/IIoT considering the different priorities. In that sense, we think FG10-15/16 are only applicable to unlicensed bands.
· Regarding FG10-20a, though the benefit (align CORESET’s PRB grid with CORESET0 for efficient use of frequency resources) is not significant, we are open to to extend FG10-20a to licensed bands as there seems no additional specification impact.

	[6]
	FG-15/16
These two features enable mechanisms to request HARQ-ACK feedback when gNB has missed the reception of HARQ-ACK feedback. A strong motivation under NR-U was LBT failure at the UE, but it should be well understood that in a network operating on licensed or unlicensed bands, other reasons than LBT failure exist that can result in miss detection or cancellation of HARQ-ACK transmission. Examples are miss detection due to interference or poor coverage or cancellation due to overriding and dynamic SFI. Given that these features from specification and functionality perspectives are not affected by operation on unlicensed bands, imposing limitation by specification to only one use case, would be perceived as an artificial restrictions that is not technically motivated.
[bookmark: _Toc53814454]FG 10-15/16 are applicable to licensed operation (i.e., NOT restricted to shared spectrum channel access).
FG 10-20a
This functionality enabled by this feature group is beneficial for licensed bands to enable shifting a CORESET off the 6-RB grid to enable alignment with CORESET0 (which is not restricted to the 6-RB grid). This is a useful feature in both licensed and unlicensed bands to reduce PDCCH blocking and enable efficient use of control channel resources.
[bookmark: _Toc53814455]FG 10-20a is applicable to licensed operation (i.e., NOT restricted to shared spectrum channel access)
FG 9/9b/9c/9d
This functionality enabled by this set of feature groups is generic – and indeed beneficial – to enable power saving at the UE. Hence, this feature should be applicable also to licensed bands. We understand that Component 5 of 10-9 that refers to monitoring DCI 2_0 for channel "channel occupancy" is not relevant for licensed operation. However, the spec supports not configuring this field in DCI 2_0 in which case the UE switches back to monitoring the default search space group at the end of the indicated SFI (or timer expiry, whichever occurs first). Hence, 10-9 and 10-9b are relevant in licensed bands.
[bookmark: _Toc46999995][bookmark: _Toc47739311][bookmark: _Toc47739556][bookmark: _Toc47740066][bookmark: _Toc47740104][bookmark: _Toc47740965][bookmark: _Toc47741398][bookmark: _Toc47744337][bookmark: _Toc53814456]At least FGs 9/9b/9c are applicable to licensed operation (i.e., NOT restricted to shared spectrum channel access). For FG 10-9 in licensed bands, Component 5 is not required.

	[7]
	Regarding licensed applicability of the above FGs, the following alternatives are discussed in RAN1#102-e:
Alt.1:
· The FG10-9/9b/9c/9d/15/16/20a are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.
Alt.2:
· The FG10-9/9b/9c/9d/20a are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.
· The FG10-15/16 are also applicable to licensed bands.
Alt.3:
· The FG10-9/9b/9c/9d/15/16/20a are also applicable to licensed bands.
It involves the following 3 categories of FGs:
· Search space group switching related (FG 10-9/9b/9c/9d): Although the general idea could be applied to licensed band for power saving purpose, it is mainly developed for unlicensed band and the detailed mechanism is not very suitable for licensed band. NR Rel-17 power saving project is a better place to discuss the details based current NRU search space group switching mechanism.
· HARQ related (FG 10-15/16): We do not see the need of extension to licensed band since it is introduced due to LBT requirement on unlicensed band which doesn’t exist in licensed band.
· Wideband related (FG 10-20a): This feature is introduced to skip the intra-carrier guard band in Coreset configuration for unlicensed band. There is no intra-carrier guard band for licensed band and thus no any benefit when applicating to licensed band.
In summary, Alt. 1 is preferred according to the above analyses.
[bookmark: _Hlk54182414]Proposal 3-1: The FG10-9/9b/9c/9d/15/16/20a are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.

	[8]
	As discussed during RAN1#102-e, it is our understanding FGs that 10-9/b/c/d should not be extended to licensed operation as they are linked to COT information. If applied to licensed band operation, then it would require further clarifications in specifications on how to interpret the COT information, and that is tantamount to introducing a late Rel-16 feature in licensed bands, which is beyond the scope of this discussion. As for 10-15/16/20a we can be open for application to licensed band, if clear motivation is shown.
Proposal 1: Do not extend FGs 10-9/b/c/d to licensed operation. 



Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #1
· Whether each of FGs10-9/9b/9c/9d/15/16/20a is applicable to licensed bands or not


2.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· FGs10-9/9b/9c/9d
· [bookmark: _Hlk54182116]Only applicable to unlicensed bands: HW, HiSi, LGE, vivo, Nokia, NSB
· Also applicable to licensed bands: DCM, E///(at least 10-9/9b/9c)
· FGs10-15/16
· Only applicable to unlicensed bands: HW, HiSi, LGE, DCM, vivo
· Also applicable to licensed bands: E///
· FG10-20a
· Only applicable to unlicensed bands: HW, HiSi, LGE, vivo
· Also applicable to licensed bands: E///

FL proposal 1:
· The FG10-9/9b/9c/9d are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.
· The FG10-15/16 are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.
· The FG10-20a is only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FG.

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	MediaTek Inc.
	We support FL’s proposal. 

	LG Electronics
	Support FL proposal 1.

	ZTE, Sanechips
	Support FL proposal 1.

	DOCOMO
	We support 2nd and 3rd bullets of FL proposal 1. Regarding the 1st bullet (FG10-9/9b/9c/9d), as commented in our contribution, power saving feature using SS set group switching is also discussed in Rel.17 RedCap SI and Power Saving WI. If FG10-9/9b/9c/9d are extended to licensed bands, they can be assumed as the baseline for the enhancement, i.e., whether/how the feature should be enhanced on top of FG10-9/9b/9c/9d can be discussed. In that sense, we think FG10-9/9b/9c/9d should be extended to licensed bands.

	Ericsson
	In order of preference we support the following feature groups for licensed operation. We see no need for artificial restriction to unlicensed only, especially when the capability signalling is per band anyway allowing UEs to indicate whether or not the FGs are supported for licensed bands.
FG-15/16
These two features enable mechanisms to request HARQ-ACK feedback when gNB has missed the reception of HARQ-ACK feedback. A strong motivation under NR-U was LBT failure at the UE, but it should be well understood that in a network operating on licensed or unlicensed bands, other reasons than LBT failure exist that can result in miss detection or cancellation of HARQ-ACK transmission. Examples are miss detection due to interference or poor coverage or cancellation due to overriding and dynamic SFI. Given that these features from specification and functionality perspectives are not affected by operation on unlicensed bands, imposing limitation by specification to only one use case, would be perceived as an artificial restrictions that is not technically motivated.
FG 9/9b/9c/9d
This functionality enabled by this set of feature groups is generic – and indeed beneficial – to enable power saving at the UE. Hence, this feature should be applicable also to licensed bands. We understand that Component 5 of 10-9 that refers to monitoring DCI 2_0 for channel "channel occupancy" is not relevant for licensed operation. However, the spec supports not configuring this field in DCI 2_0 in which case the UE switches back to monitoring the default search space group at the end of the indicated SFI (or timer expiry, whichever occurs first). Hence, 10-9 and 10-9b are relevant in licensed bands.
FG 10-20a
This functionality enabled by this feature group is beneficial for licensed bands to enable shifting a CORESET off the 6-RB grid to enable alignment with CORESET0 (which is not restricted to the 6-RB grid). This is a useful feature in both licensed and unlicensed bands to reduce PDCCH blocking and enable efficient use of control channel resources.


	Moderator
	Thanks for the inputs.
Unfortunately, the situation has not changed.
We can discuss this proposal in GTW session, but should not repeat same discussion again and again in multiple meetings.



Based on the discussion in GTW session, following agreements were made.

Agreements:
· The FG10-15/16 are also applicable to licensed bands
· The FG10-20a is also applicable to licensed bands
· Note: this agreement should not cause any specification impact


Updated FL proposal 1:
Proposed working assumption (for further checking potential specification impact and potential modification on feature group description):
· The FG10-9/9b/9c/9d are also applicable to licensed bands

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	ZTE, Sanechips
	We prefer not to extend the FG 10-9x to licensed bands for now. 
As mentioned by vivo and DCM, these features on SS set switching are also under discussion in Rel-17 power saving WI, but at this stage we are not sure if it is suitable to take the features defined in the unlicensed bands as the baseline for them. If anyway the features need to tbe modified or a totally different feature is to be defined, we should leave it open to Rel-17 rather than rushing to a conclusion at this late stage in Rel-16. For example, at least the component 5 in FG 10-9 cannot be supported by the licensed band UE.

	Huawei, HiSilicon
	Agree with ZTE’s comments and also don’t support extending those FGs to licensed operation since there specification work is not trivial, Rel-16 is already frozen and we don’t see sufficient benefits for using these features in licensed bands. There has been no comparison of the UE power saving gains achievable with this feature and other UE power saving features introduced in Rel-16.

	vivo
	We prefer not to extend the FG 10-9x to licensed band.
FG 10-9x is mainly developed for unlicensed band purpose, i.e. switching from dense search space to sparse search space when channel is occupied. However, the detailed mechanism is not very suitable in licensed band for power saving purpose, i.e. the requirement of SS switching is different.  Since Rel-16 is already frozen, NR Rel-17 power saving project is a better place to discuss the details.

	Qualcomm
	We support extending FG 10-9x to licensed band. 
There is no spec impact of introducing these to licensed band. In current 38.213 section 10.4, the only part unlicensed band is mentioned is through the fallback from group 1 to group 0 with COT end. However, this is always used together with the timer. If COT information is not provided, the UE will fallback with timer expiration. 
This feature is a natural choice of power saving and it was introduce in NR-U for exactly the same power saving purpose. In NR-U, it was introduced to save power in COT, while allow more flexible COT starting. However the design works perfectly fine for other use cases when different search space set groups can be dynamically switched. 

	Ericsson
	We share a similar view as Qualcomm; we believe that these are useful features for licensed operation for power saving purposes.
As we discussed in the on-line session, if there is no spec impact from supporting these features, then there is no harm in supporting them for licensed. They should not be artificially restricted so as to prevent a vendor from implementing if they so choose. We reiterate that this is an optional feature, and the the capability signalling is per band.
According to our analaysis, there is no spec impact since 38.213 Section 10.4 uses the condition "or" for determining switch back time. It is based on timer expiry or end of CO duration indicated in DCI 2_0. But clearly, for licensed operation, the CO duration would not be configured, and thus the switch back time would be controlled by the timer only. Based on this, we don't understand Huawei's comments about specification work; there is no specification work as also mentioned by Qualcomm.
We understand that all components of FG-9 are relevant for shared spectrum and need to be supported; however, if the UE indicates capability of FG-9 for a licensed band using per-band signaling (but not an unlicensed band), by definition Component #5 becomes obsolete. There is no reason to configure CO duration in DCI 2_0 for unlicensed operation, since it is meaningless. Hence, contrary to ZTE's comment, we see no issue here.
Regarding the above comments on postposing discussion because of ongoing Rel-17 power saving discussions does not really make sense. We are not discussing a new feature or feature enhancement here; the feature is already developed and can be used now without specification changes. We do not see that this impacts Rel-17 discussions.

	LG Electronics
	Even though we couldn’t see strong benefit/motivation to extend FG 10-9x to licensed bande, it is observed that no spec impact on 38.213 is expected. But it should be clarified how to handle component 5 in FG 10-9 as we discussed during last GTW session.

	DOCOMO
	Agree with the updated FL proposal 1. The discussion point would be the terminology of “channel occupancy duration” in spec and “channel occupancy time” in FG10-9. The SFI indication of the channel occupancy duration/time is not limited to unlicensed bands and can be regards as a duration where a group of SS set is applied. In that sense, FG10-9/9b/9c/9d can be applied to licensed bands without any specification change.

	MediaTek
	We do not agree to extend 10-9/9b/9c/9d to licensed operation. Specification changes may be required or benefits to UE power saving are not clear without specification changes. 
Proponents for the extension claim that these FGs are beneficial to UE power saving without spec impact. We are not convinced that this is a valid argument for the following reasons.
1. In our opninion, application time of 10-9/9b/9c/9d (i.e. P=25 symbols for baseline UEs) should be re-evaluated if these FGs are extended to licensed operation for the purpose of UE power saving. 
· To exploit power saving gain, PDCCH processing relaxation has been considered in R16 UE power saving WI. An example is shown in the below from TS38.214 when cross-slot scheduling is enabled, the application time (X in the following spec text) of new K0 is relaxed propotionally to the old K0 value.  
· However, when NR-U discussed the application time of search space set group switching, neither cross-slot scheduling nor PDCCH decoding time relaxation was mentioned and discussed.
· If we support the concurrence of cross-slot scheduling and search space set group switching, there are two ways we can go. 
· The first way is that we just keep the same search space set group switching application time as agreed in NR-U. However, this implies that the design principle applied in UE power saving WI by relaxing PDCCH decoding time requirement may be violated and may not applicable to UE. This may result in no additional UE power saving gain on top on the Rel-16 UE power saving features. Or even worse, it may hurt UE power saving gain that is expected from enabling UE power saving features. Again, this is not clear and evaluation is required.  
· The other way is that we revisit the search space set group switching application time by taking into account cross-slot scheduling and PDCCH decoding time relaxation time. Then this will require more discussion time in NR-U and a potential specification change. 
· If we agree not to support the concurrence of cross-slot scheduling and search space set group switching, we need a specification change to capture this agreement. And again, if we exclude the joint use of this these two features together, it is not clear to us how much UE power saving gain FG10-9/9b/9c/9d can achieve by themselves. 
	 [TS 38.214, Section 5.3.1, V16.3.0]
[bookmark: _Toc29673195][bookmark: _Toc29673336][bookmark: _Toc29674329][bookmark: _Toc36645559][bookmark: _Toc45810604][bookmark: _Toc52457814]5.3.1	Application delay of the minimum scheduling offset restriction
When the DCI format 0_1 or 1_1 with 'Minimum applicable scheduling offset indicator' field indicating a change to the applied K0min or K2min is contained within the first three symbols of slot n, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell and is zero, if minimumSchedulingOffsetK0 is not configured for the active DL BWP in the scheduled cell, Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1, and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH of the active DL BWP in the scheduling cell and PDSCH of the active DL BWP in the scheduled cell, respectively, in slot n. After indication of a change to the applied K0min or K2min of the scheduled cell in slot n of the scheduling cell, if there is an active DL BWP change in the scheduling cell before slot n+X, the new K0min and/or K2min values are applied from the first slot no earlier than the start of slot n+X based on the sub-carrier spacing configuration of the active DL BWP in the scheduling cell in slot n.


 
2. As pointed out by Cassio from Nokia, FG10-9 cannot be applied to licensed bands because the last component in the FG (as highlighted below) is not applicable to licensed bands. 
	Index
	Feature group
	Components

	10-9
	Search space set group switching with DCI 2_0 monitoring
	1. Two groups of search space sets
2. Monitor DCI 2_0 with a search space set switching field 
3. Support switching the search space set group with PDCCH decoding in group 1 
4. Support a timer to switch back to original search space set group
5. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group




	MediaTek 
	It’s us again. 

One more comment: specification changes are needed when FG10-9/9b/9c/9d are supported on top of SCell dormancy. 
Sepcific question: What is the “default” search space set group that UE should monitor in an SCell that is just switched from the dormant state?

In summary, we do see potential specification changes in the following apsects if we want to extend FG10-9/9b/9c/9d to licensed bands on top of R16 UE power saving features for the sake of UE power saving which is the main motivation identified so far. 
1. The “default” search space set group needs to be specified for an SCell that is just “awaken” from the “dormant” state so that UE knows which search space set group to monitor in this SCell. 
2. Application time of search space set group switching should be re-evaluated to exploit UE power saving gain when cross-lost scheduling is configured. Otherwise, it may not be beneficial or even harmful to UE power saving gain that the current R16 UE power saving features can originally achive. The reason is that UE may not be able to relax its decoding time to save power in order to meet the current search space set group switching application time, especially in the secenarios with cross-slot scheduling with large K0 values.  

	Moderator
	Thank you very much for the feedbacks.
There are still concern on extending applicability of FG10-9/9b/9c/9d to licensed bands in terms of potential specification change and UE feature update, although other multiple companies explained there is no required specification change and no issue in UE feature description.
Therefore, the moderator suggests to continue discussion on further details on potential specification change and issue in UE feature description by the deadline of this email discussion.

	ZTE, Sanechips
	In addition to MTK’s comments on the applicable time. 
Currently the minimum applicable time for 120kHz SCS is not defined, which should be identified as another extra effort if FG 10-9x are to be extended to licensed band, e.g. for the power saving purpose in FR2.

	LG Electronics
	Considering potential specification impacts (e.g., by combining SS set group feature with power saving related features, and by applying SS set group feature for FR2) identified so far, we prefer not to extend FG 10-19x to licensed spectrum.

	DOCOMO
	Regarding the terminology of “channel occupancy duration” in spec and “channel occupancy time” in FG10-9, as commented above, the SFI indication of the channel occupancy duration/time is not limited to unlicensed bands and can be regards as a duration where a group of SS set is applied. In that sense, FG10-9/9b/9c/9d can be applied to licensed bands without any specification change.
Regarding the relationship with SCell dormancy, we think the issue is not limited to licensed band operation only, because SCell dormancy can be applied to unlicensed bands as well.
Regarding the applicable time for 120 kHz SCS, still FGs10-9/9b/9c/9d can be applied to FR1 and these FGs are per band or BC capability, and hence, they work in FR1 without any specification change.
If any further optimization is necessary, it can be discussed in Power saving WI. This is the same treatment with FGs10-15/16.
In summary, we still think FGs10-9/9b/9c/9d can be applied to lincensed bands as well.

	Huawei, HiSilicon
	Considering potential specification impacts as highlighted by MediaTek, we prefer not to extend FG 10-19x to licensed spectrum in Rel-16. There are related discussions already in the Rel-17 UE power savings WI, where the full impact of the specification effort can be discussed. If we extended the FGs in Rel-16 without careful analysis, we could predict an avalanche of Rel-16 CRs.

	Moderator
	Thank you very much for the feedbacks.
It seems there are still multiple companies concerning the extension of the applicability of FG10-9x due to potential spec impact, and hence the updated FL proposal is provided as below.

	vivo
	Support the updated FL proposal considering the potential spec impacts as listed by MTK and ZTE.



Updated FL proposal 1:
· The FG10-9/9b/9c/9d are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.

Based on the email discussion, following agreements were made.

Agreements:
· The FG10-9/9b/9c/9d are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.



Basic FG(s) for particular NR-U deployment scenarios

Following proposals are made in contributions.
	[2]
	In the RAN1#100bis-e meeting, there has been discussed about the structure of the basic feature groups, and the following working assumption has been reached.
	· [Working assumption] Take either one of following alternatives
Alt.1:
· Define a table to capture the basic FGs required for a certain NR-U deployment scenario in specification
· Note: the table does not have impact on capability signaling
· Note: the grouping of FGs in the table does not have impact on “prerequisite FGs” column in features list 
Alt.2:
Capture an association between the basic FGs required to be supported and a certain NR-U deployment scenario in the UE features list



In our view, Alt.1 is clear as the table is defined with the intention that the basic FGs would be defined with tightly related functionality, and the basic FGs would try to avoid overlapping functionality as much as possible. It would be easier to build the relationship between the basic FGs and other optional FGs in terms of prerequisite condition. 
Proposal 6 (NRU): 
· The following table is defined in specification to capture the basic FGs required for a certain NR-U deployment scenario.
	Basic FGs
	Deployment scenarios

	
	A-1 (SCell)
	A-2 (SCell)
	A-2 (SCell)
	C (Standalone),
D (Standalone + SUL)
	C (Standalone),
D (Standalone + SUL)
	B (EN-DC),
E (NR-NR DC)
	B (EN-DC),
E (NR-NR DC)

	
	DL only
	DL+UL
LBE
	DL+UL
FBE
	DL+UL
LBE
	DL+UL
FBE
	DL+UL
LBE
	DL+UL
FBE

	10-1: UL channel access for dynamic channel access mode  
	
	X
	
	X
	
	X
	

	10-1a: UL channel access for semi-static channel access mode
	
	
	X
	
	X
	
	X

	10-2: SSB based RRM for dynamic channel access mode
	X
	X
	
	X
	
	X
	

	10-2a: SSB based RRM for semi-static channel access mode
	X
	
	X
	
	X
	
	X

	10-2b: MIB reading on unlicensed cell
	
	
	
	X
	X
	X
	X

	10-2c: SSB-based RLM for dynamic channel access mode
	
	
	
	X
	
	X
	

	10-2d: SSB-based RLM for semi-static channel access mode
	
	
	
	
	X
	
	X

	10-2e: SIB1 reception
	
	
	
	X
	X
	
	




	[3]
	It seems we would first need to clarify whether the basic FGs are essential for operation in a particular scenario, or also include FGs desirable for a certain purpose (e.g. better performance). If the answer is only essential FGs would be selected (as suggested by Ericsson) then we don’t need to spend time mapping the FGs to scenario. Perhaps as Nokia commented the answer about which FGs are essential is not clear and may deserve a clarification but even if we don’t discuss this we believe UEs will implement all features that are needed for basic operation, and may implement features that provide increased performance. Since we will not specify the scenarios in technical specifications, this exercise could probably be avoided to save time and efforts.
Lack of consensus was seen on whether the following FG should be considered basic: 10-3/3a/27/29/30/31.
Proposal NRU-2: no need to spend more time discussing basic FGs for NR-U. The note "This FG may be part of basic operation for a particular scenario" can be deleted from all NR-U FGs.

	[4]
	· Regarding FG10-2f
FG 10-2f is suggested to be the basic FG only for scenario B/E (i.e., PSCell (DL + UL) in band for shared spectrum channel access). For scenarios C/D (i.e., PCell (DL + UL) in band for shared spectrum channel access), if this feature group is mandated, NR-U UE may be required to decode neighbor cell’s MIB to obtain SFN of target NR-U cell to validate SFN 2 bit indication in DCI 1_0. However, since MIB decoding for hand-over case may lead to a burden to UE implementation and increase of hand-over latency, some UE implementation can choose to proceed hand-over and RACH procedures before UE decodes target cell’s MIB and validates SFN 2 bit indication in DCI 1_0. Therefore, it should be considered for a UE to perform handover procedure without reading neighbor cell’s MIB. In other words, if a UE does not indicate its capability for scenarios C/D, the UE can transmit PRACH on the target cell before reading MIB of the target cell during handover procedure, even though RAR window is configured as larger than 10 msec. With this regard, NOTE column of this feature group can be updated as follows with highlighted part (It should be noted that irrelevant columns are removed for the convenience):

	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	10. NR-unlicensed
	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used.
The UE incapable of this feature group for PCell (DL + UL) in band for shared spectrum channel access, can transmit PRACH on the target cell before reading MIB of the target cell during handover procedure.
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario



Proposal #2: FG 10-2f is to be the basic FG only for scenario B/E (i.e., PSCell (DL + UL) in band for shared spectrum channel access).
Proposal #3: For FG 10-2f, add the following in the NOTE column.
· The UE incapable of this feature group for PCell (DL + UL) in band for shared spectrum channel access, can transmit PRACH on the target cell before reading MIB of the target cell during handover procedure.

· Regarding FG3/3a/27
FG 10-3/3a/27 are suggested to be the basic FG for scenario C (i.e., PCell (DL + UL) in band for shared spectrum channel access) since these feature groups are enabled via SIB. It would be undesirable from UE/NW perspective to face the situation where gNB configures to enable those FGs via SIB but UEs in initial access are not capable of supporting those FGs.

Proposal #4: FG 10-3/3a/27 are to be the basic FG for scenario C (i.e., PCell (DL + UL) in band for shared spectrum channel access)

	[5]
	View
· Regarding the following questions from moderator, we think only the FGs that are essential for NR-U should be defined as basic FGs for a particular scenario, and hence, the answer to the first question is “Yes”. It would be obvious which FGs are applicable to each deployment scenarios as discussed in the last meeting, so the answer to the second question is also “Yes” and we can close the discussion on the basic FGs.
· Do you think that basic FGs for each NR-U deployment scenario are only limited to quite obvious FGs such as 10-1 to 10-2f?
· If answer to above question is Yes, do you think we don’t need to explicitly capture the table or something else regarding basic FGs for each NR-U deployment scenario in specification?

	[7]
	Regarding basic FG definition, the following FGs are listed as candidate basic FGs in [3] and our view is provided below:
	FG
	Description
	Our view

	10-1
	UL channel access for dynamic channel access mode  
	It should be basic FG for standalone and LAA DL+UL scenario with LBE since LBT is mandatory for UL transmission.

	10-1a
	UL channel access for semi-static channel access mode
	It should be basic FG for standalone and LAA DL+UL scenario with FBE since LBT is mandatory for UL transmission. 

	10-2
	SSB-based RRM for dynamic channel access mode
	It should be basic FG for standalone scenario with LBE since it is needed for mobility measurement.

	10-2a
	SSB-based RRM for semi-static channel access mode
	It should be basic FG for standalone scenario with FBE since it is needed for mobility measurement.

	10-2b
	MIB reading on unlicensed cell
	It should be basic FG for standalone scenario since it is needed for initial access.

	10-2c
	SSB-based RLM for dynamic channel access mode
	It should be basic FG at least for standalone scenario with LBE since it is needed for link reliability.

	10-2d
	SSB-based RLM for semi-static channel access mode
	It should be basic FG at least for standalone scenario since it is needed for link reliability.

	10-2e
	SIB1 reception on unlicensed cell
	It should be basic FG for standalone scenario since it is needed for initial access.

	10-2f
	Support monitoring of extended RAR window
	It should be basic FG for standalone scenario with LBE since it is needed for initial access.

	10-27
	Wideband PRACH
	Not necessary as a basic FG since legacy PRACH still works

	10-29
	Support available RB set indicator field in DCI 2_0
	Not necessary as a basic FG since it still works without it.

	10-30
	Support channel occupancy duration indicator field in DCI 2_0
	Not necessary as a basic FG since it still works without it.



Based on the above analysis, the following proposal is made:
Proposal 3-2: FG 10-1, 10-1a, 10-2, 10-2a, 10-2b, 10-2c, 10-2d, 10-2e and 10-2f should be basic FGs for at least one particular scenario.

	[8]
	The following classification of scenarios has been proposed by the moderator in RAN1#102-e, but discussion on this topic has been postponed to RAN1#103-e:

1. SCell (DL-Only) in band for shared spectrum channel access (maps to Scenario A) 
a. For dynamic channel access mode
b. For semi-static channel access modes
2. SCell (DL + UL) in band for shared spectrum channel access (maps to Scenario A)
a. For dynamic channel access mode
b. For semi-static channel access mode
3. PCell (DL + UL) in band for shared spectrum channel access (maps to Scenario C)
a. For dynamic channel access mode
b. For semi-static channel access mode
4. PCell (DL + UL) in band for shared spectrum channel access + SUL in licensed band (maps to Scenario D)
a. For dynamic channel access mode
b. For semi-static channel access mode
5. PSCell (DL + UL) in band for shared spectrum channel access (maps to Scenarios B,E)
a. For dynamic channel access mode
b. For semi-static channel access mode

Proposal 2: Agree with the classification of scenarios as proposed by the moderator in RAN1#102-e.
Regarding the mapping of FGs to scenarios, we propose the following, based on moderator’s proposal for RAN1#102-e and the scenario mapping above:
Table 1: Mapping of FGs to scenarios
	
	FG
	Components
	Scenario where the FG is required as part of basic FGs (index is based on FL proposal 2)

	10-1
	UL channel access for dynamic channel access mode  
	1. Type 1 channel access and contention window size adjustment
2. Type 2A channel access
3. Type 2B channel access
4. Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	2a, 3a, 4a, 5a

	10-1a
	UL channel access for semi-static channel access mode
	1. Type 2C channel access
2. Single sensing slot of 9us channel access
3. 20MHz LBT bandwidth
4. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	2b, 3b, 4b, 5b

	10-2
	SSB-based RRM for dynamic channel access mode
	1. SSB-based RRM with Q for dynamic channel access mode
	1, 2a, 3a, 4a, 5a

	10-2a
	SSB-based RRM for semi-static channel access mode
	1. SSB-based RRM with Q for semi-static channel access mode, when SMTC window is no longer than the fixed frame period
	1, 2b, 3b, 4b,5b

	10-2b
	MIB reading on unlicensed cell
	1. MIB reading on unlicensed cell for PCell and PSCell
	3a, 3b, 4a, 4b, 5a, 5b

	10-2c
	SSB-based RLM for dynamic channel access mode
	1. SSB-based RLM with Q for dynamic channel access mode
	3a, 4a, 5a

	10-2d
	SSB-based RLM for semi-static channel access mode
	1. SSB-based RLM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period
	3b, 4b, 5b

	10-2e
	SIB1 reception on unlicensed cell
	1. SIB1 reception on unlicensed cell for PCell
	3a, 3b, 4a, 4b

	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0
	3a, 3b, 4a, 4b, 5a, 5b

	10-3
	PRB interlace mapping for PUSCH
	1. PRB interlace frequency domain resource allocation for PUSCH
	Not basic to any scenario

	10-3a
	PRB interlace mapping for PUCCH
	1. PRB interlace frequency domain resource allocation for PUCCH format 0 and format 1
2. PRB interlace frequency domain resource allocation for PUCCH format 2
PRB interlace frequency domain resource allocation for PUCCH format 3
	Not basic to any scenario

	10-27
	Wideband PRACH

	1. Enhanced PRACH design for NR-U by adopting a single long ZC sequence, with ZC sequence = 1151 for 15kHz and ZC sequence = 571 for 30kHz
	Not basic to any scenario

	10-29
	Support available RB set indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read availableRB-Sets-r16
	

	10-30
	Support channel occupancy duration indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read COT duration
	1, 2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b

	10-31
	Support of P/SP-CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	1, 2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b



Proposal 3: Adopt the mapping of capabilities as in Table 1. 



Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #2
· Whether/how to define basic FG(s) for each of particular NR-U deployment scenarios


3.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.

· No need to discuss/define basic FGs for NR-U: HW, HiSi, DCM
· Agree on the classification of scenarios to define basic FGs for NR-U: Nokia, NSB, (ZTE, LGE, vivo)
· Agree on following FGs as basic FGs
· 10-1/1a/2/2a/2b/2c/2d/2e: ZTE, LGE, vivo, Nokia, NSB
· 10-2f: LGE, vivo, Nokia, NSB
· 10-3/3a/27: LGE
· 10-30/31: Nokia, NSB

FL proposal 2:
Alt.1
· Following classification of scenarios is used to define basic FGs for NR-U
· SCell (DL-Only) in band for shared spectrum channel access (maps to Scenario A) 
· For dynamic channel access mode: 1a
· For semi-static channel access modes: 1b
· SCell (DL + UL) in band for shared spectrum channel access (maps to Scenario A)
· For dynamic channel access mode: 2a
· For semi-static channel access mode: 2b
· PCell (DL + UL) in band for shared spectrum channel access (maps to Scenario C)
· For dynamic channel access mode: 3a
· For semi-static channel access mode: 3b
· PCell (DL + UL) in band for shared spectrum channel access + SUL in licensed band (maps to Scenario D)
· For dynamic channel access mode: 4a
· For semi-static channel access mode: 4b
· PSCell (DL + UL) in band for shared spectrum channel access (maps to Scenarios B,E)
· For dynamic channel access mode: 5a
· For semi-static channel access mode: 5b
· Following FGs are defined as basic FGs for corresponding scenario(s) for NR-U
· 10-1: 2a, 3a, 4a, 5a
· 10-1a: 2b, 3b, 4b, 5b
· 10-2: 1a, 2a, 3a, 4a, 5a
· 10-2a: 1b, 2b, 3b, 4b, 5b
· 10-2b: 3a, 3b, 4a, 4b, 5a, 5b
· 10-2c: 3a, 4a, 5a
· 10-2d: 3b, 4b, 5b
· 10-2e: 3a, 3b, 4a, 4b
· 10-2f: 3a, 3b, 4a, 4b, 5a, 5b

Alt.2
· The basic FGs for NR-U are not defined, and the note "This FG may be part of basic operation for a particular scenario" is removed from all the FGs for NR-U.


Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal Alt.1: 
	Cannot accept the proposal Alt.2:
	Company
	Comment

	Huawei, HiSilicon
	We don’t have technical concerns with either Alt1 or Alt2, but Alt1 would require further work (how/where to capture those basic FGs). Our observation is that the list under Alt1 is rather obvious and doesn’t justify spending more time on discussing basic FGs and how to capture them.

	MediaTek Inc.
	1. We prefer Alt.1. We think basic FGs should be defined for NR-U target deployment scenarios. Otherwise, how would UE know which FGs it is expected to implement for a particular scenario?
2. We support the moderator’s classification of scenarios in general. Just one question for clarification: In Scenario D, is the UL in unlicensed band a normal UL or an SUL? The description in the WID is as follows and it simply says UL instead of SUL. 
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture).
· In this scenario, NR-U is connected to 5G-CN.

	LG Electronics
	We have a concern on Alt 2 in that without defining basic feature group, it would be questionable how NR-U gNB/UE can properly operate on unlicensed spectrum.
For Alt 1, we strongly suggest to include FG 10-3/3a (interlace PUSCH/PUCCH) as basic feature group, to avoid a situation where gNB configures to enable those FGs via SIB but UEs in initial access are not capable of supporting those FGs, which is definitely undesirable. In addition, for FG 10-2f, scenario 3a/3b/4a/4b need to be removed (as discussed in [4]), otherwise, it may not be defined for a basic FG. In summary, our suggestion is as follows:
· Following FGs are defined as basic FGs for corresponding scenario(s) for NR-U
· 10-1: 2a, 3a, 4a, 5a
· 10-1a: 2b, 3b, 4b, 5b
· 10-2: 1a, 2a, 3a, 4a, 5a
· 10-2a: 1b, 2b, 3b, 4b, 5b
· 10-2b: 3a, 3b, 4a, 4b, 5a, 5b
· 10-2c: 3a, 4a, 5a
· 10-2d: 3b, 4b, 5b
· 10-2e: 3a, 3b, 4a, 4b
· 10-2f: 3a, 3b, 4a, 4b, 5a, 5b, or Preclude 10-2f from basic FG
· 10-3: 3a, 3b, 4a, 4b
· 10-3a: 3a, 3b, 4a, 4b

	ZTE, Sanechips
	We slightly prefer Alt.1. 
Alt.2 is also acceptable to us if the majority thinks the mapping between those FGs and the scenarios is obvious.

	Nokia, NSB
	We prefer Alt. 1.

	DOCOMO
	We think only the FGs that are essential for NR-U should be defined as basic FGs for a particular scenario, and hence, FGs 10-1 to 10-2f should be the basic FGs. As listed in Alt.1 in FL proposal 2, it would be obvious which FGs are applicable to each deployment scenarios. In that sense, we agree with Huawei that there is no technical concerns with either Alt1 or Alt2, but Alt1 would require further work, so Alt. 2 is preferred.

	Ericsson
	We are flexible, but lean toward a similar view as DOCOMO and Huawei.

If Alt-1 happens adopted, we note that the following change is needed
· FGs 10-27, -29, -30: The text "This FG may be part of basic operation for a particular scenario" should be removed from the Notes column for these FGs.

Our strong view is that only the FGs that are essential for NR-U to function should be defined as basic FGs for a particular scenario. For other FGs, if NR-U can still function, then those FGs should not be part of basic operation. FGs 10-3/3a, -27, -29, -30, and -31 fall into this category:
· 10-3/3a: Basic NR-U operation can be achieved by configuration of non-interlaced (Rel-15) PUCCH/PUSCH. Interlacing not needed in all deployments, e.g., those in which coverage is not an issue
· 10-27: Basic NR-U operation can be achieved by configuration of Rel-15 PRACH. Wideband PRACH is not essential for all deployments, e.g., those in which coverage is not an issue
· 10-29: Basic NR-U operation can be achieved without configuring the RB set availability field in DCI 2_0. If this field is not configured, default UE monitoring behaviour still applies.
· 10-30: Basic NR-U operation can be achieved without configuring the CO duration field in DCI 2_0. If this field is not configured, CAT4 can always be used for CG; CAT4 to CAT2 conversion is not essential.

	Moderator
	Considering strong concern on Alt.2, my suggestion is to discuss which FG is basic FG for which scenario first, and discuss later on whether/how to capture it.
It seems Alt.1 proposal on 10-1 to 10-2e would be common view among companies.
Also for FG10-27/29/30/31, it would be acceptable for all that these FGs are not basic FG for NR-U.
Then, the discussion can be focused on FG10-2f/3/3a.
· 10-2f: {3a, 3b, 4a, 4b, 5a, 5b} or {5a, 5b} or Preclude 10-2f from basic FG
· 10-3: {3a, 3b, 4a, 4b} or Preclude 10-3 from basic FG
· 10-3a: {3a, 3b, 4a, 4b} or Preclude 10-3a from basic FG
Further feedback on above points will be appreciated.

	Ericsson
	Okay, with Alt-1, although, as before we are flexible.
Support FL proposal on FG10-27/29/30/31
Our preference is to Preclude 10-2f, 10-3, 10-3a from basic FG
The reasoning is based on our strong view is that only the FGs that are essential for NR-U to function should be defined as basic FGs for a particular scenario. For other FGs, if NR-U can still function, then those FGs should not be part of basic operation. FGs 10-2f/3/3a fall into this category:
· 10-2f: Basic NR-U operation can be achieved without extended RAR window. Not all operating environments need extended RAR window, e.g., controlled environments with relatively high LBT success rate.
· 10-3/3a: Basic NR-U operation can be achieved by configuration of non-interlaced (Rel-15) PUCCH/PUSCH. Interlacing not needed in all deployments, e.g., those in which coverage is not an issue



	ZTE, Sanechips
	We share the same view as Ericsson that 10-2f, 10-3/3a should be precluded from basic FG as these FGs are not mandatory in all deployments.

	Huawei, HiSilicon
	We would like to check whether the understanding is that if Alt1 is agreed then there will be a note for each of the basic FGs indicating for which scenario(s) the FG is considered basic, that the list of scenarios will simply be captured in the RAN1#103e meeting report, and that we will stop there.

	Qualcomm
	We believe only the FGs that are essential for a mode of operation should be included in a basic FG. 
Agree FG10-27/29/30/31 does not need to be basic FG
For 10-2f, 10-3, and 10-3a, we don’t see the necessity to include them in basic FG as well.
As a result, we prefer Alt 2, given the FGs in BFG is quite obvious.

	LG Electronics
	We are OK to preclude 10-2f from basic FG. However, still we think that 10-3 and 10-3a are essential features for NR-U.

	DOCOMO
	We can live with Alt.1.
Regarding FG10-2f, it may be true that not all operationg environments need this FG. However, for SA if FG10-2f is not included in basic FG, gNB does’t know whether the UE supports FG10-2f until UE capability is reported (i.e. in RRC CONNECTED), which means gNB cannot transmit RAR with extended RAR window in initial access at all. In that sence, FG10-2f should be basic FG at least for SA (scenarios 3a, 3b, 4a, 4b).
Regarding FG10-3/3a, these FGs can be precluded from basic FG because of the reason stated by Ericsson. 

	MediaTek 
	· FL proposal 2: It seems update FL proposal (remove 10-27/29/30/31 from basic FG) is acceptable to all, and also removing 10-2f/3/3a seems to be supported by majority. Then, FG10-1 to 10-2e are basic FGs that would be obvious. As suggested by Huawei, it may be enough to be captured in chairman’s note as compromise between Alt.1 and Alt.2.
As to the latest FL’s proposal in the above, we can accept that only FG10-1 to 2e are identified as the basic feature groups. However, we do not agree it is sufficient to capture them only in the Chairman notes. They should be captured to the sepcificaitons (e.g. TS38.331 and TS38.306) and refer to TS38.300 for NR-U deploymenet scenarios. 

	Moderator
	Thank you very much for further feedbacks.
Proposed classification of scenarios and removal of 10-27/29/30/31 from basic FG for NR-U seem to be acceptable for all.
In addition, the removal of 10-2f/3/3a from basic FG for NR-U is also supported by majority.
Therefore, updated FL proposal is provided as below.
Regarding whether/how to capture the agreed basic FGs, although there seems to be no consensus, we had following WA in RAN1#100bis-e.
Agreements:
· Define new basic FGs with components that have tightly related functionality to replace current basic FGs
· In “mandatory/optional” column for the possible basic FGs, it should be clarified that the FG may be a part of basic operation for a particular scenario
· If the FG is decided as a basic FG, the note will be updated to clarify that the FG is “optional with capability signaling and is required to be supported for the scenario”
· Note: each basic FG will have capability bit
· [Working assumption] Take either one of following alternatives
· Alt.1: Define a table to capture the basic FGs required for a certain NR-U deployment scenario in specification
· Note: the table does not have impact on capability signaling
· Note: the grouping of FGs in the table does not have impact on “prerequisite FGs” column in features list 
· Alt.2: Capture an association between the basic FGs required to be supported and a certain NR-U deployment scenario in the UE features list

Based on the current situation, we already have a note “This FG may be part of ….” in UE features list and it can be updated to describe associated scenario(s) so that at least Alt.2 in WA can be easily achieved.
It would have no harm and no additional effort required, and hence it can be FL suggestion to conclude this issue which have been discussed in multiple meetings.




Updated FL proposal 2:
· Following classification of scenarios is used to define basic FGs for NR-U
· SCell (DL-Only) in band for shared spectrum channel access (maps to Scenario A) 
· For dynamic channel access mode: 1a
· For semi-static channel access modes: 1b
· SCell (DL + UL) in band for shared spectrum channel access (maps to Scenario A)
· For dynamic channel access mode: 2a
· For semi-static channel access mode: 2b
· PCell (DL + UL) in band for shared spectrum channel access (maps to Scenario C)
· For dynamic channel access mode: 3a
· For semi-static channel access mode: 3b
· PCell (DL + UL) in band for shared spectrum channel access + SUL in licensed band (maps to Scenario D)
· For dynamic channel access mode: 4a
· For semi-static channel access mode: 4b
· PSCell (DL + UL) in band for shared spectrum channel access (maps to Scenarios B,E)
· For dynamic channel access mode: 5a
· For semi-static channel access mode: 5b
· Following FGs are defined as basic FGs for corresponding scenario(s) for NR-U, and associated scenario(s) for the basic FG is clarified in the note column of UE features list
· 10-1: 2a, 3a, 4a, 5a
· 10-1a: 2b, 3b, 4b, 5b
· 10-2: 1a, 2a, 3a, 4a, 5a
· 10-2a: 1b, 2b, 3b, 4b, 5b
· 10-2b: 3a, 3b, 4a, 4b, 5a, 5b
· 10-2c: 3a, 4a, 5a
· 10-2d: 3b, 4b, 5b
· 10-2e: 3a, 3b, 4a, 4b
· The note "This FG may be part of basic operation for a particular scenario" is removed from following FGs.
· 10-2f, 10-3, 10-3a, 10-27, 10-29, 10-30, 10-31
· Note: There will be no more discussion on whether/how to capture the classification of scenarios in TR/TS

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal :
	Company
	Comment

	ZTE, Sanechips
	We are fine with the proposal.

	LG Electronics
	We are OK that association between basic FGs and scenarios will be captured in UE feature list. In addition, we do not object to preclude FG 10-3/3a from basic FGs if it is only supported by us. However, we request the group to answer to the question in order to have the common understanding as a result of precluding FG 10-3/3a from basic FGs: Would it be anticipated that a UE incapable of FG 10-3/3a cannot access to the cell where gNB configures interlaced PUSCH/PUCCH via SIB1? And given that, would it be the consequence that the UE shall search another cell for which gNB configures legacy PUSCH/PUCCH via SIB1?


	DOCOMO
	We are fine with the proposal.
Regarding the question from LGE, Yes, we think that a UE incapable of FG 10-3/3a cannot access to the cell where gNB configures interlaced PUSCH/PUCCH via SIB1.

	Ericsson
	Suppport Updated FL Proposal 2.

	Huawei, HiSilicon
	We can support the updated FL proposal 2 if it is clarified that there will be no discussion on whether to capture the classification of scenarios in a TR or TS. We could suggest that the rapporteur updates the Rel-16 NR-U WI summary at the next RAN plenary meeting.

	Moderator
	Thanks for the feedbacks.
It seems the updated FL proposal is acceptable to all, and it is good to clarify that there will be no more discussion on whether/how to capture the classification of scenarios in TR/TS as suggested by Huawei. The note for the clarification is added.

	MediaTek
	We have a different view with Huawei. We think the further classified deployment scenarios should be captured to TS38.300 so that when RAN2 capture the basic feature groups to TS38.331 and TS38.306, they know where to refer to. We are OK update the further classified scenarios in NR-U WID; however, the changes shold be reflected to TS38.300 as well. Besides, I can’t see how Huawei’s proposal is aligned with our previous working assumption.  
Therefore, we provide the following text proposal for TS38.300 Annex B.3 to further classify the two scenarios in CA operations. Meanwhile, we think basic FGs for FBE and LBE modes can be captured by RAN2 in the description of a feature group. 
	[bookmark: _Toc46502181][bookmark: _Toc51971529][bookmark: _Toc52551512]TS38.300, Annex B (informative): Deployment Scenarios
B.3	NR Operation with Shared Spectrum
NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:
-	Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: NR-U SCell has only DL. 
· Scenario A.2: NR-U SCell has both DL and UL. 
-	Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-	Scenario C: NR in shared spectrum;
-	Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
-	Scenario E: Dual connectivity between NR in licensed spectrum and NR in shared spectrum.
Carrier aggregation of cells in shared spectrum is applicable to all deployment scenarios.




Finally, we actually have a similar question with LGE that how UE can support SA/DC scenarios without supporting interlaced waveform/wideband PRACH etc. since those are configured via SIB1. It would be much appreciated if someone can help to clarify LGE’s question. 

	vivo
	Fine with the FL proposal in general. For the scenario description, agree with MTK that it is better to be included in TS 38.300 for spec clearance. 
For LG’s question, agree with Docomo that UEs incapable of 10-3/3a can’t access the cell where gNB configures interlace.

	Ericsson
	We still prefer the following descriptions of the scenarios because we think it is more precise:
· SCell (DL-Only) in band for shared spectrum channel access (maps to Scenario A) 
· SCell (DL + UL) in band for shared spectrum channel access (maps to Scenario A)
· PCell (DL + UL) in band for shared spectrum channel access (maps to Scenario C)
· PCell (DL + UL) in band for shared spectrum channel access + SUL in licensed band (maps to Scenario D)
· PSCell (DL + UL) in band for shared spectrum channel access (maps to Scenarios B,E)

As a compromise we are okay with the following:
· Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: SCell is not configured with uplink (DL only). 
· Scenario A.2: SCell is configured with uplink (DL+UL). 
· Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
· Scenario C: NR in shared spectrum (PCell);
· Scenario D: NR cell in shared spectrum (PCell) and uplink in licensed spectrum (SCell, UL only);
· Scenario E: Dual connectivity between NR in licensed spectrum (sPCell) and NR in shared spectrum (sPCell).
As a result, we think 38.300 should be updated as follows:

	TS38.300, Annex B (informative): Deployment Scenarios
B.3	NR Operation with Shared Spectrum
NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:
-	Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: SCell is not configured with uplink (DL only). 
· Scenario A.2: SCell is configured with uplink (DL+UL). 
-	Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-	Scenario C: NR in shared spectrum (PCell);
-	Scenario D: NR cell in shared spectrum (PCell) and uplink in licensed spectrum (SCell, UL only);
-	Scenario E: Dual connectivity between NR in licensed spectrum (sPCell) and NR in shared spectrum (sPCell).
Carrier aggregation of cells in shared spectrum is applicable to all deployment scenarios.






Based on the discussion in GTW session, following agreements were made.
Agreements:
· Following classification of scenarios is used to define basic FGs for NR-U according to TS38.300 B.3
· Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: SCell is not configured with uplink (DL only). 
· Scenario A.2: SCell is configured with uplink (DL+UL). 
· Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
· Scenario C: NR in shared spectrum (PCell);
· Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
· Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).
· Ask RAN2 to consider following TP for TS38.300 B.3
	[bookmark: _Hlk55466833]TS38.300, Annex B (informative): Deployment Scenarios
B.3	NR Operation with Shared Spectrum
NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:
-	Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: SCell is not configured with uplink (DL only). 
· Scenario A.2: SCell is configured with uplink (DL+UL). 
-	Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-	Scenario C: NR in shared spectrum (PCell);
-	Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
-	Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).
Carrier aggregation of cells in shared spectrum is applicable to all deployment scenarios.



· Following FGs are defined as basic FGs for corresponding scenario(s) for NR-U, and associated scenario(s) for the basic FG is clarified in the note column of UE features list
· 10-1: A2, B, C, D and E with dynamic channel access mode
· 10-1a: A2, B, C, D and E with semi-static channel access mode
· 10-2: A1, A2, B, C, D and E with dynamic channel access mode
· 10-2a: A1, A2, B, C, D and E with semi-static channel access mode
· 10-2b: B, C, D and E
· 10-2c: B, C, D and E with dynamic channel access mode
· 10-2d: B, C, D and E with semi-static channel access mode
· 10-2e: C and D
· The note "This FG may be part of basic operation for a particular scenario" is removed from following FGs.
· 10-2f, 10-3, 10-3a, 10-27, 10-29, 10-30, 10-31
· Note: There will be no more discussion on whether/how to capture the classification of scenarios in TR/TS


FGs related to Wideband operation
	10. NR-unlicensed
	10-19a
	DL wideband carrier operation mode 1
	Support of DL wideband carrier operation mode 1: single carrier wideband operation when LBT is successful in all LBT sub-bands of [BWP/carrier]
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	 These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19b
	DL wideband carrier operation mode 2
	Support of DL wideband carrier operation mode 2: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are contiguous
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19c
	DL wideband carrier operation mode 3
	Support of DL wideband carrier operation mode 3: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are non-contiguous
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19d
	UL wideband carrier operation mode 1
	Support of UL wideband carrier operation mode 1: UE transmits only if LBT passes for all LBT sub-bands of BWP
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19e
	UL wideband carrier operation mode 2A
	Support of UL wideband carrier operation mode 2A: UE transmits if LBT passes for single scheduled LBT sub-band
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19f
	UL wideband carrier operation mode 2B
	Support of UL wideband carrier operation mode 2B: UE transmits if LBT passes for scheduled multiple contiguous LBT sub-bands
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling



Following proposals are made in contributions.
	[5]
	Reference: RAN4 UE feature
	
	4-1
	Reception in intra-carrier guardband
	Capability of reception in the intra-cell guardband between contiguous subbands in DL wideband carrier operation mode 2 or mode 3 wider than 20MHz 
	[10-19b] or [10-19c]
	yes
	no
	UE cannot receive in the guardband, it could only receive in the subbands
	per Band
	No
	No
	
	
	Optional with capability signalling



View
· Regarding the note highlighted by yellow, RAN1 asked RAN4 to define the corresponding UE capabilities, if necessary, in R1-2004965, but RAN4 couldn’t understand RAN1’s intention correctly as mentioned in R4-2011931. Based on the answer in R4-2011931, it is our understanding that no capability for UL wideband carrier operation (i.e. FG10-19d/e/f) is necessary as RAN4 see no difference between mode 1/2A/2B in RF requirement. For DL, as RAN4 answered that FG4-1 in RAN4 UE feature differentiates DL Cases 2a/2b and 3, while RAN4 has not reached consensus yet whether there is a difference in UE capability between any of DL Cases 2a/2b/3 and DL Case 4. Therefore, it would better to send LS again to RAN4 to request to define the corresponding UE capabilities if they reach consensus that there is a difference in UE capability between any of DL Cases 2a/2b/3 and DL Case 4.

	[6]
	FG 10-19a/b/c/d/e/f
In RAN1#101 an LS was sent to RAN4 [5] requesting feedback on UE capabilities relating to wideband operation. In the same meeting, RAN1 defined 6 FGs related to wideband carrier operation (10-19a/b/c/d/e/f) so RAN2 could reserve capability signaling until RAN4 had a chance to respond to the LS. The following note was added for these FGs:
	Note

	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965



RAN4 provided a reply LS to RAN in this meeting [6] with answers to some of the questions, but they indicated that consensus had not yet been achieved regarding Question 2b on whether or not there are differences in UE capabilities between DL cases 2a/2b/3/4. In the LS, RAN4 has asked RAN1 about RAN1's intention regarding FGs 10-19a/b/c/d/e/f. There seems to be lack of clarity on if RAN4 should confirm these FGs or if RAN4 should define new UE capabilities in RAN4. It is our understanding that the purpose of RAN1 defining FGs 10-19a/b/c/d/e/f was to leave these as placeholders for the capabilities that RAN4 may define. Hence, we propose that these FGs be left in place until RAN4 concludes.
[bookmark: _Toc53814457]FGs 10-19a/b/c/d/e/f should be left in place until RAN4 concludes on UE capabilities related to DL wideband carrier operation Modes 1/2/3 and UL wideband carrier operation Modes 1/2A/2B.
[bookmark: _Toc53814458]Respond to RAN4 that the FG 10-19a/b/c/d/e/f can be used for capability signaling related to DL wideband carrier operation Modes 1/2/3 and UL wideband carrier operation Modes 1/2A/2B. It is not necessary for RAN4 to define separate capabilities.

	[8]
	At the end of RAN1#102, RAN4 sent a LS reply in [2], which could not be appreciated by RAN1 in time. Along with some responses to earlier questions from RAN1, RAN4 also asked one question:
	RAN4 response: RAN4 would like to further understand RAN1’s intention of the action in the LS: whether RAN1 is asking RAN4 to confirm the feature groups [10-19a], [10-19b], [10-19c], [10-19d], [10-19e], [10-19f] in RAN1 feature list R1-2004970 or RAN1 is asking RAN4 to define new UE capabilities in RAN4 feature list, if needed.



Originally RAN1 had requested RAN2 to reserve the bits for these FGs just in case RAN4 would agree to define those capabilities in the end, but the decision was entirely up to RAN4. The main motivation was to allow the opportunity for such FGs to be included, if needed, without creating problems with ASN.1 freeze timeline. Given the fact that RAN2 has decided against introducing FGs without content in September version of the specifications, and the fact that RAN Plenary has agreed to freeze the Rel-16 specifications in September, it is not justified to reiterate the original request to have such bits reserved by RAN2. 
Hence, RAN1 can have one of the following courses of action for replying to RAN4:
1) clarify that the original request can be discarded by RAN4 and it is up to RAN4 to consider potential new capabilities for wideband operation
2) based on the answers provided by RAN4 provide a more focused and actionable request to RAN4 

While we are open to both approaches, we see that approach 2) above might help RAN4 in progressing with the issue, and we provide further analysis on our views in [3]. In summary, we propose the following:
Proposal 4: Conclude that from baseband processing point of view, no further capabilities are needed for DL WB modes Case 2a/2b, 3, and 4. RF aspects are up to RAN4.
Proposal 5: Consider introducing capability for UE to be scheduled on N contiguous sub-bands. 
· N=1 UE supports UL scheduling for 1 RB-set (mandatory when UE indicates capability for UL )
· N=2 UE supports UL scheduling for up to 2 contiguous RB-sets
· N=3 UE supports UL scheduling for up to 3 contiguous RB-sets
· N=4 UE supports UL scheduling for up to 4 contiguous RB-sets

	[10]
	From our understanding, RAN1’s intention is to let RAN4 define new UE capabilities based on RAN4 discussion. In other words, the feature groups 10-19a/b/c/d/e/f are just reserved bits, and if RAN4 will decide to introduce new UE capabilities on DL/UL wideband carrier operation, if any, some of bits assigned for the feature groups 10-19a/b/c/d/e/f will be replaced by RAN4’s new UE capabilities. Besides, this RAN1’s intention is clearly captured in NOTE column of the feature groups 10-19a/b/c/d/e/f [2], “These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965”. Therefore, we propose to send reply LS to RAN4 to clarify RAN1’s intention.

Proposal: Send a reply LS to RAN4 with the following statement.
In LS from RAN1 on UE capability on wideband carrier operation for NR-U (R1-2004965), RAN1 intended that RAN4 define new capabilities in RAN4 feature list, if needed. It is clarified that the feature groups 10-19a/b/c/d/e/f in RAN1 feature list R1-2007326 are reserved and will be replaced by RAN4 new capabilities, if defined.

	[11]
	On one hand, RAN1 asked RAN2 to reserve bits [10-19x], under pressure of finalizing the capabilities in May. On the other hand, RAN2 decided not to standardize reserved bits without agreed content, this being pointed out also by LS from RAN2. From baseband processing point of view there is no need to define any of [10-19x] DL capabilities.

Furthermore, neither of RAN1 and RAN2 agreed to introduce [10-19x] capabilities. Content of capabilities, if any, is therefore up to RAN4 and should reflect RF aspects. 

To RAN4 group
ACTION: 	RAN WG1 respectfully asks RAN WG4 to introduce capabilities and their content for DL and UL cases if such capabilities are deemed needed.

	[12]
	Regarding RAN4’s following response, RAN1’s intention has been to ask RAN4 define new UE capabilities when they identify the need, while [10-19a], [10-19b], [10-19c], [10-19d], [10-19e], and [10-19f] are simply serving as examples for RAN2&RAN4’s reference. Therefore, RAN1 expects UE capabilities related to NR-U wideband operation are to be defined by RAN4. Hopefully, the above clarifies RAN4’s question. 

“RAN4 response: RAN4 would like to further understand RAN1’s intention of the action in the LS: whether RAN1 is asking RAN4 to confirm the feature groups [10-19a], [10-19b], [10-19c], [10-19d], [10-19e], [10-19f] in RAN1 feature list R1-2004970 or RAN1 is asking RAN4 to define new UE capabilities in RAN4 feature list, if needed.”

2. Actions:
ACTION: 	RAN WG1 respectfully asks RAN WG4 and WG2 to take the above into account in their future work.

	[13]
	RAN1 would like to clarify that RAN1 believes RAN4 has the expertise to define these UE capabilities properly and is requesting RAN4 to define new UE capabilities in RAN4 feature list if needed. Even though feature groups [10-19a/b/c/d/e/f] are included in RAN1 feature list, there is also a note included in those feature groups to clarify that “These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965”. Additionally, in the LS R1-2004965, RAN1 requested RAN2 “to reserve capability signalling bits for indication of Mode 1/2/3 for DL and Mode 1/2A/2B for UL as a precaution in case the capability discussion in RAN4 cannot be concluded by the end of RAN4#95-e. It is RAN WG1's understanding that the bits can be kept or reused as needed after the June deadline.”

Consider in R4-2011931, the RAN4 answers to questions 2a/2c in R1-2004965 are yes, RAN1 would like to request RAN4 to define proper UE capabilities on wideband carrier operation for NR-U.

To RAN WG 1 group
ACTION: 	RAN WG1 respectfully asks RAN WG4 to take above information into consideration and define UE capabilities on wideband carrier operation for NR-U in RAN4 feature list.

	[14]
	Regarding the question included in the following RAN4 response RAN1 intention in previous RAN1 LS R1-2004965 is to confirm the feature groups [10-19a], [10-19b], [10-19c], [10-19d], [10-19e], [10-19f] in RAN1 feature list R1-2004970. 

Finally, if the answer to any of Questions 2a/2b/2c/4/5 is yes and capabilities for any of the cases are deemed needed, RAN1 would like to request RAN4 to define the corresponding UE capabilities. 

To RAN4
ACTION: RAN1 respectfully ask RAN4 to take the above information into account.

	[15, 16]
	FG4-1 should be understood as referring to the nominal intra-carrier guardband defined according TS 38.104 and 38.101-1. FG4-1 should NOT be understood as referring to intra-carrier guardband defined by RRC parameter IntraCellGuardBands-r16. A UE reporting the support for FG4-1 allows the gNB to configure nrofCRBs as 0 or non-zero. But if a UE does not report the support for FG4-1, the gNB should not configure nrofCRBs as 0 unless the gNB accepts the restriction of scheduling the UE only if LBT passes on all LBT subbands (DL wideband carrier operation mode 1). It is therefore important to clarify that 
FG4-1 refers only to the nominal intra-carrier guardband defined according TS 38.104 and 38.101-1. As a consequence, there is no need to define an additional UE capability for the support of zero intra cell guard band.
FG4-1 refers to 10-19b and 10-19c as prerequisite FGs. DL wideband carrier operation modes 2 and 3 are only defined in the potential FGs 10-19b and 10-19c, so this is probably why RAN4 thought that 10-19b and 10-19c should be prerequisite of FG4-1. On the other hand, the definition of the components of 
10-19b and 10-19c do not actually tell anything about a UE capability but are just descriptions of LBT scenarios at the gNB. The corresponding UE capability is actually defined by FG4-1. So there is in fact no need for FGs 10-19b and 10-19c on top of FG4-1. The descriptions of DL wideband carrier operation modes 2 and 3 just need to be moved to the component description of FG4-1.

Proposal 1: FG4-1 refers only to the nominal intra-carrier guardband defined according TS 38.104 and 38.101-1. Update the component description of FG4-1 by directly including the description of DL wideband carrier operation modes 2 and 3. Respond to RAN4 LS with the proposed updates.

	Index
	Feature group
	Components

	Prerequisite feature groups
	Consequence if the feature is not supported by the UE

	4-1
	Reception in intra-carrier guardband
	Capability of reception in the intra-cell guardband between contiguous subbands in a BWP wider than 20 MHz when LBT is successful only in a subset of the LBT sub-bands which are contiguous or non-contiguous DL wideband carrier operation mode 2 or mode 3 wider than 20MHz 
	[10-19b] or [10-19c]
	UE cannot receive in the guardband defined in TS 38.104 and 38.101-1, it could only receive in the subbands



In [3] RAN4 has responded to question 3 as follows:
Question 3: From RAN4 point of view, does “all LBT sub-bands” for Mode 1 refer to LBT sub-bands of configured carrier or BWP? 

· RAN4 response: Current NR considers requirements related to the carrier and not the BWP. RAN4 are of the understanding that it shall be all LBT sub-bands per configured carrier for DL.  

Based on this response, there should be no need to define FG10-19a, because “Support of DL wideband carrier operation mode 1: single carrier wideband operation when LBT is successful in all LBT sub-bands of [BWP/carrier]” should be an obvious capability of any UE that supports a carrier bandwidth larger than 20 MHz in unlicensed band. The only remaining question is whether a NR-U capable UE should always be capable of supporting NR-U carrier bandwidths of 40, 60 and 80 MHz in addition to 20 MHz, or whether this should be a UE capability. In our understanding, RAN4 has not defined a UE capability for DL carrier bandwidths larger than 20 MHz, so it is assumed that a NRU-capable UE supports 20, 40, 60 and 80 MHz in DL, and therefore supports DL wideband operation mode 1 by default, and may report FG4-1 if it supports modes 2 and 3.

Proposal 2: There is no need to define FGs 10-19a/19b/19c in addition to FG4-1. A NRU-capable UE supports 20, 40, 60 and 80 MHz, and therefore supports DL wideband operation mode 1 by default.

RAN4 did not define any UE capability for uplink transmission in intra-carrier guardband. It is commonly understood that this transmitting in intra-carrier guardband is always feasible since the UE is only allowed to transmit in the entire scheduled uplink resources, which means that LBT must be successful in all LBT subbands within the scheduled bandwidth or overlapping with the scheduling bandwidth. This is already clear in the RAN1 specifications where TS38.214 section 6.1.2.2.3 says that “the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the union of the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any.“

The only remaining aspect related to the UE behavior is whether the UE should be mandated to perform (and succeed) LBT in:
· all subbands in the entire UL carrier; or
· all subbands in the entire UL BWP; or
· all subbands within or overlapping with the allocated UL resource.
We think it should be sufficient for the UE to perform and pass LBT only in the subbands that are within or overlapping with the allocated UL resource.
Regarding UL wideband UE capabilities for NR-U, the question on the support of UL carrier bandwidths of 40, 60 and 80 MHz pertains to RAN4. Since RAN4 has not defined a UE capability for UL carrier bandwidths larger than 20 MHz, it is assumed that a NRU-capable UE supports 20, 40, 60 and 80 MHz in UL. There is no need to define FGs 10-19d/e/f in RAN1.

Proposal 3: There is no need to define FGs 10-19d/19e/19f for UL wideband operation. A UE should pass LBT in all subbands within or overlapping with the allocated UL resource before transmitting. A NRU-capable UE supports 20, 40, 60 and 80 MHz UL carrier bandwidths.



In the preparation phase email discussion, following comments were provided.
	Apple 
	More specifically, on issue 3, i.e. FG 10-19x features, our preference is to keep the earlier RAN1 concensus in previous LS to RAN4, i.e. leaving the whole set of features to be discussed and concluded by RAN4. We can send a simple LS reply to RAN4 to reiterate the original intension. 

	MediaTek Inc.
	Regarding issue 3, we share a similar view with Apple that RAN1 should be consistent with RAN1’s previous consensus and leave the discussion and decisions to RAN4. As Apple has suggested, in the reply LS, we can simply clarify RAN1’s original intension. Furthermore, we think it is better to send the reply LS to RAN4 before RAN4’s meeting starts so that RAN4 can resume their discussion as soon as possible.    

	LG Electronics
	Also agree to send reply LS to RAN4 as soon as possible so that RAN4 can resume a relevant discussion from the start of this RAN4 meeting.

	Huawei, HiSilicon
	On point #3 we think that RAN1 should discuss the relation between FG4-1 and FGs 10-19x, so we prefer to have a technical discussion in RAN1 rather than just kicking the ball back to RAN4. RAN1 should also ask for clarifications on FG4-1, as discussed in R1-2008780.

	Ericsson
	We share a similar view as Apple, MediaTek, LG. Similar to Huawei, we also seek clarification on the relationship between RAN4 FG 4-1 and RAN1 FG 10-19x, so some discussion is warranted.




Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #3
· How to handle FG10-19a/b/c/d/e/f in RAN1 UE features list and how to reply to RAN4 LS


4.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· How to handle FG10-19a/b/c/d/e/f in RAN1 UE features list and how to reply to RAN4 LS
· Keep FGs without any update, and ask RAN4 to define capabilities based on FG10-19a/b/c/d/e/f if RAN4 reaches consensus on them (i.e., leave discussions and decisions to RAN4): DCM, E///, MTK, QCM, vivo, Apple
· Remove FGs from RAN1 UE features list, and provide a more focused and actionable request to RAN4 (e.g., ask RAN4 to define capabilities different from FG10-19a/b/c/d/e/f or update FG4-1 in RAN4 UE features list): Nokia, NSB, LGE, HW, HiSi

FL proposal 3:
· Keep FGs without any update, and ask RAN4 to define capabilities based on FG10-19a/b/c/d/e/f if RAN4 reaches consensus on them (i.e., leave discussions and decisions to RAN4)
· Draft reply LS based on [R1-2008520, R1-2008594 or R1-2008644]

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Huawei, HiSilicon
	We would like to hear companies’ views on questions raised in Huawei’s and other contributions (e.g. [8]), asking for clarifications of FG 4-1 (does guard band only refer to those defined in TS 38.104 and 38.101-1 or also to those configurable by RRC? Suggest to not refer to mode 2 and mode 3 but directly describe those modes of operation) and on the relation between FG 4-1 and FGs 10-19x. In our view, RAN1 should recognize the fact that RAN4 did not see a use for FGs 10-19x and instead RAN4 defined their own FG meeting their needs from RF perspective. The original intent of defining FGs 10-19x was to provide spare bits but RAN2 did not define those spare bits. So RAN1 should re-evaluate the need for FGs 10-19x based on the RAN4 FG 4-1 instead of sending the same information back to RAN4 and RAN2.

We suggest asking companies’ views on the following questions:

Q1 Do companies agree with proposing an update of FG4-1 and confirming this understanding with RAN4 (discussion can start based on proposal 1 in [15, R1-2008780])?
Q2 Do companies agree that the definition of the components of 10-19b and 10-19c do not tell anything about a UE capability but are just descriptions of LBT scenarios at the gNB? If so, do companies agree that there is no need for FGs 10-19b and 10-19c on top of FG4-1 from RAN1 perspective?
Q3 Do companies agree that FG10-19a should be an obvious capability of any UE supporting DL carrier bandwidth larger than 20 MHz for NRU, based on the RAN4 clarification (Question 3: From RAN4 point of view, does “all LBT sub-bands” for Mode 1 refer to LBT sub-bands of configured carrier or BWP? RAN4 response: Current NR considers requirements related to the carrier and not the BWP. RAN4 are of the understanding that it shall be all LBT sub-bands per configured carrier for DL)? If so, do companies agree to ask RAN4 to decide whether UE capabilities are needed for supporting DL carrier bandwidth of 40, 60 and 80 MHz?
Q4 For UL wideband operation, do companies agree that a clarification is needed regarding whether the UE should be mandated to perform (and succeed) LBT in:
· all subbands in the entire UL carrier; or
· all subbands in the entire UL BWP; or
· all subbands within or overlapping with the allocated UL resource.
Q5 Similar as Q3, do companies agree to ask RAN4 to decide whether UE capabilities are needed for supporting UL carrier bandwidth of 40, 60 and 80 MHz?

	MediaTek Inc. 
	1. To respect RAN1’s previous consensus, we think RAN1 should support the first option in the above FL’s summary. Meanwhile, we are fine with having some discussion in RAN1 in order to understand RAN4’s FG4-1 better. 
2. “FG4-1 should be understood as referring to the nominal intra-carrier guardband defined according TS 38.104 and 38.101-1. FG4-1 should NOT be understood as referring to intra-carrier guardband defined by RRC parameter IntraCellGuardBands-r16. A UE reporting the support for FG4-1 allows the gNB to configure nrofCRBs as 0 or non-zero. But if a UE does not report the support for FG4-1, the gNB should not configure nrofCRBs as 0 unless the gNB accepts the restriction of scheduling the UE only if LBT passes on all LBT subbands (DL wideband carrier operation mode 1).” Huawei provides the above clarification on FG4-1 in R1-2008780. However, we have the following questions about FG4-1 and HW’s clarification:
a. What UE capability (or maybe incapability) does exactly FG4-1 try to address? As far as I know, RAN1 did not specify special handling for downlink reception in intra-cell guardbands. In other words, when UE operates in a DL BWP with intra-cell guardbands, its behaviour for DL reception is in principle the same regardless whether intra-cell guardbands are indeed used for transmission. 
b. Why is FG4-1 only applicable to the “nominal” intra-cell guardbands? Why cannot it be applied to the case when the intra-cell guardbands are configured by RRC? 
c. When UE indicates this capability, how does gNB know whether or not the UE can support non-zero intra-cell guardbands?
3. Our responses to HW’s questions are as follows:
a. Q1: We fundamentally do not understand FG4-1 itself as we have explained in the above. And we don’t see how the propsed FG4-1 from HW can resolve our implementation team concern as the proposed modification only applies to case when the RRC parameter IntraCellGuardBands-r16 is not provided. If RAN1 can reach consensus on understanding and modification of FG4-1, we should include the suggested revision to the reply LS to RAN4.  
b. Q2: Though the description of 10-19a/10-19b/10-19c is about the gNB implementation, there is underlying relation to UE implementation complexity in our opinion.
c. Q3, Q4, and Q5: RAN1 has agreed to let RAN4 decide NR-U wideband operation related capabilities. We think RAN4 should be the WG to continue and complete the discussion.   


	LG Electronics
	Overall, we tend to agree with Huawei that FGs 10-19x are not needed in RAN1 UE features list, if it is confirmed that RAN2 did not define corresponding bits.

Follow-up answers to Huawei’s questions:
A1: Disagree. From our understanding, FG 4-1 in RAN4 UE feature has nothing to do with nominal guard band or intra-cell guard band configured by RRC signaling. FG 4-1 just differentiates between Case 2a/2b (Contiguous or non-contiguous sub-band without data on intra-cell GB) and Case 3 (Contiguous sub-band with data on intra-cell GB).
A2: Agree. Any of FG 10-19x is not needed, on top of FG 4-1 in RAN4 UE feature.
A3: From our view, DL wideband carrier operation mode 1 (single carrier wideband operation when LBT is successful in all LBT sub-bands of carrier) should be supported without any additional UE capability signaling. Therefore, UE does not need to indicate which DL carrier bandwidth among 40, 60, and 80 MHz is supported.
A4: Our understanding is that UE is mandated to perform (and succeed) LBT in all subbands within or overlapping with the allocated UL resource for non-zero GB case, while UE is mandated to perform (and succeed) LBT in all subbands in the entire UL BWP (regardless of scheduled resource) for zero GB case. RAN1 already made corresponding agreements previous meetings ago.
A5: We prefer not to define UE capability indicating how many LBT subbands are supported. In other words, if a UE supports 80 MHz UL carrier bandwidth, it automatically implies that the UE can perform 4 LBT subbands.

To summarize, we suggest to remove FG 10-19a/b/c/d/e/f in RAN1’s UE features list and send reply LS to RAN4 such that RAN4 can define UE capability based on RAN4 discussion, if needed.

	ZTE, Sanechips
	Firstly we support FL proposal 3. 
We are also open to have some discussion to understand better the relationship between FG 4-1 and FG 10-19x, and the decision can be left to RAN4. 

	Nokia, NSB
	We do not support FL proposal 3. The problem is that there no capabilities to “keep” here, as RAN1 just defined example capabilities and asked RAN2 to reserve the bits before ASN.1 freeze to avoid NBC problems. However, RAN2 has decided not to reserve such bits. Hence, it is not possible to follow the FL proposal, and there is no justification to request RAN2 once more to reserve such bits, given that ASN.1 has been frozen already, and any new FGs added by RAN1 or RAN4 are part of the normal specification process. 
Long story short, we agree with the proposal from LGE to remove the FGs from the RAN1 UE feature list to resolve this inconsistency between feature list and RAN2 specs, and let the decision on any FGs up to RAN4.

	DOCOMO
	Agree with FL proposal 3.
Regarding the questions from Huawei, our responses are as follows:
Q1: We are fine with the modification in “Components” column, but we don’t agree with the modification in “Consequence if the feature is not supported by the UE” column. We don’t see the difference between nominal guard band and intra-cell guard band configured by RRC signalling in FG4-1.
Q2: We agree that there is no need for FGs 10-19b and 10-19c on top of FG4-1 from RAN1 perspective
Q3/5: We agree to ask RAN4 to decide whether UE capabilities are needed for supporting DL/UL carrier bandwidth of 40, 60 and 80 MHz as agreed in the LS to RAN4.
Q4: We agree with LGE that UE should be mandated to perform (and succeed) LBT in all subbands within or overlapping with the allocated UL resource for non-zero GB case and in all subbands in the entire UL BWP for zero GB case.

	Ericsson
	Agree with FL proposal 3
From a gNB scheduling point of view, it is essential for the gNB to know if there are scheduling restrictions in either the DL or UL or both, and from the responses provided so far, it appears as though not all UEs will be capable of DL Mode 2 and 3 and UL Mode 2A/2B. Without capability signalling, how is the gNB supposed to know?
DL: If the UE is NOT capable of FG 4-1, is it capable of Mode 2 or Mode 3 or both? Same question if the UE is capable of FG 4-1. From the description of FG 4-1, this is not clear. For this reason, FG 10-19b and 10-19c should be kept.
UL: Are all UEs capable of performing simultaneous LBT in all LBT sub-bands of the BWP? If this cannot be guaranteed, then FG 10-19 d/e/f must be kept as well.
So far, there is not concensus in RAN4 on capability differentiation between the above modes, and until concensus is achieved, the FGs should remain in place. They are there as examples for RAN4 to use as originally communicated in the LS.
Responding to Huawei's questions:
Q1: We agree that FG 4-1 needs clarification with respect to DL Mode 2 and 3; however, we don't see why this capability should be different based on nominal/configured guard bands, and we don't recommend Proposal 1 in R1-2008780 as a starting point. RAN4 can decide on the right starting point for clarification. To help, RAN1 can provide the following questions:
· Are UEs NOT capable of FG 4-1 capable of supporting DL Mode 2 or 3 or both?
· Are UEs capable of FG 4-1 capable of supporting DL Mode 2 or 3 or both?
Q2: Agree with MediaTek. While the description of the FG 10-19a/b/c mentions LBT at gNB, we emphasize that this wording was just an example, and it can be reworded appropriately by RAN4 based on answers to the above questions.
Q3: Agree with LG that wideband carrier operation Mode 1 (single carrier wideband operation when LBT is successful in all LBT sub-bands of carrier) should be supported without any additional UE capability signaling. Howver, regarding capability signalling of DL carrier bandwidths 40, 60, and 80 MHz, now new capability signalling is needed for this over and above what already exists.
Q4: It is not clear that all UEs are capable of performing LBT simultaneously in multiple sub-bands of a BWP. If UEs have any restrictions on such capability, or if UEs have then this must be indicated through capability signalling so that the gNB is aware of scheduling restrictions, i.e., single vs. multiple RB set scheduling.
Q5: Once UE capability on Modes 2/2A is clarified, no new capability signalling is needed for UL carrier bandwidth over and above what already exists.

	Apple 
	We support FL Proposal 3 to leave discussions to RAN4. 
As discussed before, the factors of FG 10-19x are RF related, e.g. whether or not implement additional filters at UE side for DL reception, AGC setting capability etc. All of these are out of RAN1 expertise areas as extively discussed before. That’s reason we transferred this to RAN4 working group as usual business. 
Providing our views to huawei’s questions: 
· Q1: Honestly speaking, the current FG 4-1 is also quite confused for us. Our understanding is as follows with highlighting revised words with red color: 
[image: ]
On the other hand, we were told internally that RAN4 has realized the confused descritiption and the discussion to correct it is expected in the upcoming RAN4 meeting. Hence, we did not see clear need to change this RAN4 FG 4-1 by RAN1, especially considering the potential discussion in RAN4 meeting. 
We also would like to notice that in our view, FG 4-1 is totally independent of FG 10-19a/b/c modes. The FG 4-1 only talks about the capability to receive intra-CC guardband. However, FG 10-19a/b/c talk the other perspectives to receive wideband signal which is smaller than bandwidth of BWP/CC. In other words, the support of FG 10-19a/b/c is totally independent to FG 4-1 support. In addition, with the modification of FG 4-1, our view is that it can be mandatory without UE capability. 
· Q2: We disagree that FG 10-19a/b/c are irrelevant to UE behavior. They are indeed implicitly associated with particular UE capability of receiving DL wideband signal. In brief, UE indicating FG 10-19a can keep the legacy implementation without additional filters or AGC adapation since UE is expected to be scheduled by gNB on condition that all LBT sub-bands of a wideband BWP have been passed LBT at gNB side if this UE is scheduled with DL reception. While some other UEs support of FG 10-19b/c do not have this scheduling restriction with potentially implementating advanced filter/AGC adapation etc. All these disussions fall into RF expertise and should be left to RAN4 for discussion and conclusion. 
· Q3: We agree with HW that FG 10-19a can be sort of default/baseline requirement if UE indicates support of wideband transmission in Band Comb. On the other hand, RAN4 is expected to continue discussing the need of FG 10-19a/b/c, especially considering the potential RF impacts. Our preference is to leave discussions/conclusion to RAN4 as RAN1 concluded before. 
· Q4: Our understanding is that this is exactly FG 10-19d/e/f talks about. Again, this is highly depending on RF impact at UE side for UL transmission, e.g. Whether new emission mask requirement would be defined in RAN4 for use cases of FG 10-19 e/f. From our perspective, we do not see clear need of FG 10-19d. On the other hand, our understanding is that this maybe useful information to facilitate gNB side for uplink scheduling, similar as consideration of FG 10-19a in DL side. 
· Q5: Again, our understanding is that Q5 would be part of RAN4 discusions on FG 10-19e. Our view is that it is more efficient that individual company to ask their RAN4 colleague to bring this discussion point directly when RAN4 comes to this discussion.  

	vivo
	Agree with FL proposal 3:
Regarding the questions from Huawei, our responses are as follows:
Q1: Based on our understanding, the FG 4-1 defines the capability on whether UE can receive in intra-carrier guardband when operation in mode 2 or 3. This will help gNB’s scheduling decision, i.e. whether to schedule PRB in intra-carrier guardband.
Q2: We think 10-19x is related UE implementation capability and the wording could be adjusted by RAN4
Q3/Q4/Q5: RAN4 is the right place for discussion.


	Moderator
	Thanks for the inputs and thanks Huawei for providing questions to check companies’ views.
Based on feedbacks, it seems the best way we can do without consuming our time for the issue we have discussed multiple times is to ask RAN4 to define necessary capability(es) based on their discussion.
We can also provide our feedback on RAN4 FG(s) if we can reach consensus on the feedback, as well as our consideration/background on 10-19a to 19f so that we can delete these FGs from RAN1 features list (as explained by Nokia, RAN2 did not reserve the bits and there would be no longer meaning to keep “examples”).
After the discussion on GTW session, I will ask someone to draft the reply LS.



Based on the discussion in GTW session, following agreements were made.

Agreements:
· FGs [10-19a/b/c/d/e/f] numbers are kept, and all other contents are removed from RAN1 UE features list
· Reply LS to RAN4 with following contents – agreed in R1-2009385
· Clarify RAN1’s original intention on FG[10-19a/b/c/d/e/f] with copying current FG rows and also clarify these are just examples
· Clarify that one of the intentions is whether or not separate UE capabilities associated with each of DL/UL modes/cases are necessary
· Ask RAN4 to discuss and decide necessary FG(s) and clarify that RAN1 will not discuss further on these FGs that are removed from RAN1 UE features list



Conclusion
[bookmark: _Hlk54822945]Agreements:
· The FG10-15/16 are also applicable to licensed bands
· The FG10-20a is also applicable to licensed bands
· Note: this agreement should not cause any specification impact


Agreements:
· The FG10-9/9b/9c/9d are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.



Agreements:
· Following classification of scenarios is used to define basic FGs for NR-U according to TS38.300 B.3
· Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: SCell is not configured with uplink (DL only). 
· Scenario A.2: SCell is configured with uplink (DL+UL). 
· Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
· Scenario C: NR in shared spectrum (PCell);
· Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
· Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).
· Ask RAN2 to consider following TP for TS38.300 B.3
	TS38.300, Annex B (informative): Deployment Scenarios
B.3	NR Operation with Shared Spectrum
NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:
-	Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario A.1: SCell is not configured with uplink (DL only). 
· Scenario A.2: SCell is configured with uplink (DL+UL). 
-	Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-	Scenario C: NR in shared spectrum (PCell);
-	Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
-	Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).
Carrier aggregation of cells in shared spectrum is applicable to all deployment scenarios.



· Following FGs are defined as basic FGs for corresponding scenario(s) for NR-U, and associated scenario(s) for the basic FG is clarified in the note column of UE features list
· 10-1: A2, B, C, D and E with dynamic channel access mode
· 10-1a: A2, B, C, D and E with semi-static channel access mode
· 10-2: A1, A2, B, C, D and E with dynamic channel access mode
· 10-2a: A1, A2, B, C, D and E with semi-static channel access mode
· 10-2b: B, C, D and E
· 10-2c: B, C, D and E with dynamic channel access mode
· 10-2d: B, C, D and E with semi-static channel access mode
· 10-2e: C and D
· The note "This FG may be part of basic operation for a particular scenario" is removed from following FGs.
· 10-2f, 10-3, 10-3a, 10-27, 10-29, 10-30, 10-31
· Note: There will be no more discussion on whether/how to capture the classification of scenarios in TR/TS


[bookmark: _Hlk54823014]Agreements:
· FGs [10-19a/b/c/d/e/f] numbers are kept, and all other contents are removed from RAN1 UE features list
· Reply LS to RAN4 with following contents – agreed in R1-2009385
· Clarify RAN1’s original intention on FG[10-19a/b/c/d/e/f] with copying current FG rows and also clarify these are just examples
· Clarify that one of the intentions is whether or not separate UE capabilities associated with each of DL/UL modes/cases are necessary
· Ask RAN4 to discuss and decide necessary FG(s) and clarify that RAN1 will not discuss further on these FGs that are removed from RAN1 UE features list
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Appendix: UE features list for NR-U in [1]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	10. NR-unlicensed
	10-1
	UL channel access for dynamic channel access mode  
	1. Type 1 channel access and contention window size adjustment
2. Type 2A channel access
3. Type 2B channel access
4. Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-1a
	UL channel access for semi-static channel access mode
	1. Type 2C channel access
2. Single sensing slot of 9us channel access
3. 20MHz LBT bandwidth
4. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2
	SSB-based RRM for dynamic channel access mode
	1. SSB-based RRM with Q for dynamic channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2a
	SSB-based RRM for semi-static channel access mode
	1. SSB-based RRM with Q for semi-static channel access mode, when SMTC window is no longer than the fixed frame period
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2b
	MIB reading on unlicensed cell
	1. MIB reading on unlicensed cell for PCell and PSCell
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2c
	SSB-based RLM for dynamic channel access mode
	1. SSB-based RLM with Q for dynamic channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2d
	SSB-based RLM for semi-static channel access mode
	1. SSB-based RLM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2e
	SIB1 reception on unlicensed cell
	1. SIB1 reception on unlicensed cell for PCell
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2g
	SSB-based BFD/CBD for dynamic channel access mode
	SSB-based BFD/CBD with Q for dynamic channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

	10. NR-unlicensed
	10-2h
	SSB-based BFD/CBD for semi-static channel access mode
	SSB-based BFD/CBD with Q for semi-static channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

	10. NR-unlicensed
	10-2i
	CSI-RS-based BFD/CBD for operation with shared spectrum channel access 
	CSI-RS-based BFD/CBD for operation with shared spectrum channel access 
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

	10. NR-unlicensed
	10-7
	UL channel access for 10 MHz SCell  
	1. 10 MHz LBT bandwidth
	one of {10-1, 10-1a}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	10. NR-unlicensed
	10-10
	RSSI and channel occupancy measurement and reporting
	1. RSSI measurement
2. Channel occupancy reporting
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	10. NR-unlicensed
	10-11
	SRS starting position at any OFDM symbol in a slot
	1. Support transmitting SRS starting in all symbols (0,…,13) of a slot
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling


	10. NR-unlicensed
	10-20
	Support search space set configuration with freqMonitorLocation-r16
	1. Maximum number of frequency domain locations for a search space set configuration with freqMonitorLocations-r16
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Candidate values of component 1: {1, 2, ,3, 4, 5}

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	10. NR-unlicensed
	10-20a
	Support coreset configuration with rb-Offset
	1. Support coreset configuration with rb-Offset 

	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signaling


	10. NR-unlicensed
	10-23
	CGI reading on unlicensed cell  for ANR functionality
	1. Support acquisition of relevant information from a neighbouring NR unlicensed cell in an unlicensed carrier by reading the RMSI of the neighbouring unlicensed cell and reporting the acquired information to the network
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support reading RMSI from an unlicensed cell for ANR

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	10. NR-unlicensed
	10-25
	Enable configured UL transmissions when SFI field in DCI 2_0 is configured but DCI 2_0 is not detected
	1. Support configuration of enableConfiguredUL-r16 and enable transmission of higher-layer configured UL *SRS, PUCCH, CG-PUSCH etc) when SFI field in DCI 2_0 is configured but DCI 2_0 is not detected
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	10. NR-unlicensed
	10-27
	Wideband PRACH

	1. Enhanced PRACH design for operation with shared spectrum channel access by adopting a single long ZC sequence, with ZC sequence = 1151 for 15kHz and ZC sequence = 571 for 30kHz
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-29
	Support available RB set indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read availableRB-Sets-r16
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-30
	Support channel occupancy duration indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read COT duration
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-8
	Type B PDSCH length {3, 5, 6, 8, 9, 10, 11, 12, 13} without DMRS shift due to CRS collision
	1. Type B PDSCH length {3, 5, 6, 8, 9, 10, 11, 12, 13} without DMRS shift due to CRS collision
	5-6a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Note length 9/10 with DMRS shift due to CRS collision are already covered by 14-2
	Optional with capability signalling

	10. NR-unlicensed
	10-9
	Search space set group switching with DCI 2_0 monitoring
	1. Two groups of search space sets
2. Monitor DCI 2_0 with a search space set switching field 
3. Support switching the search space set group with PDCCH decoding in group 1 
4. Support a timer to switch back to original search space set group
5. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	N/A
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-9b
	Search space set group switching with implicit PDCCH decoding without DCI 2_0 monitoring
	1. Two groups of search space sets
2. Support switching the search space set group with PDCCH decoding in group 1 
3. Support a timer to switch back to original search space set group
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-9c
	Joint search space group switching across multiple cells
	2. Configured with a group of cells and switch search space set group jointly over these cells
	one of {10-9, 10-9b}
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Without this capability, the UE will switch search space set groups for different cells independently

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-9d
	Support Search space set group switching capability 2
	2. Search space set group switching Capability-2: P=10/12/22 symbols for µ = 0/1/2 SCS
	one of {10-9, 10-9b}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Without this capability, the UE supports search space set group switching capability-1: P=25/25/25 symbols for µ=0/1/2

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-14
	Non-numerical PDSCH to HARQ-ACK timing
	1. Support configuration of a value for dl-DataToUL-ACK indicating an inapplicable time to report HARQ ACK
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	If non-numerical K1 value is supported

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-15
	Enhanced dynamic HARQ codebook
	1. Support of bit fields signalling PDSCH HARQ group index and NFI in DCI 1_1 (configuration of nfi-TotalDAI-Included)
2. Support of bit field in DCI 0_1 for other group total DAI if configured. (configuration of ul-TotalDAI-Included)
3. Support the retransmission of HARQ ACK (pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16)
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each group

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-16
	One-shot HARQ ACK feedback
	3. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_1 scheduling a PDSCH
4. Support feedback of type 3 HARQ-ACK codebook , triggered by a DCI 1_1 without scheduling a PDSCH using a reserved FDRA value
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group. 

[the signaling is per band but is only expected for a band where shared spectrum channel access must be used]
	Optional with capability signalling

	10. NR-unlicensed
	10-17
	Multi-PUSCH UL grant
	1. Support of scheduling up to 8 PUSCH with a single DCI 0_1 
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	10. NR-unlicensed
	10-19a
	DL wideband carrier operation mode 1
	Support of DL wideband carrier operation mode 1: single carrier wideband operation when LBT is successful in all LBT sub-bands of [BWP/carrier]
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	 These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19b
	DL wideband carrier operation mode 2
	Support of DL wideband carrier operation mode 2: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are contiguous
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19c
	DL wideband carrier operation mode 3
	Support of DL wideband carrier operation mode 3: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are non-contiguous
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19d
	UL wideband carrier operation mode 1
	Support of UL wideband carrier operation mode 1: UE transmits only if LBT passes for all LBT sub-bands of BWP
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19e
	UL wideband carrier operation mode 2A
	Support of UL wideband carrier operation mode 2A: UE transmits if LBT passes for single scheduled LBT sub-band
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-19f
	UL wideband carrier operation mode 2B
	Support of UL wideband carrier operation mode 2B: UE transmits if LBT passes for scheduled multiple contiguous LBT sub-bands
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-26
	CSI-RS based RLM for operation with shared spectrum channel access 
	CSI-RS based RLM for operation with shared spectrum channel access 
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-26a
	CSI-RS based RRM for operation with shared spectrum channel access 
	CSI-RS based RRM for operation with shared spectrum channel access 
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-31
	Support of P/SP-CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	If UE does not signal capability for FG 10-31, the UE cannot be configured with CSI-RS-ValidationWith-DCI-r16.

If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access, and P/SP CSI-RS is configured, for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

	10. NR-unlicensed
	10-3
	PRB interlace mapping for PUSCH
	1. PRB interlace frequency domain resource allocation for PUSCH
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support of PRB interlace PUSCH

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-3a
	PRB interlace mapping for PUCCH
	3. PRB interlace frequency domain resource allocation for PUCCH format 0 and format 1
4. PRB interlace frequency domain resource allocation for PUCCH format 2
5. PRB interlace frequency domain resource allocation for PUCCH format 3
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support of PRB interlace PUCCH format 0/1

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-12
	OCC for PRB interlace mapping for PF2 and PF3
	1. OCC2
2. OCC4
	10-3a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	UE OCC capability for EPF2/EFP3

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-13a
	Extended CP range of more than one symbol for CG-PUSCH
	1. UE supports generating a CP extension of length longer than 1 symbol for Configured Grant PUSCH transmission
	One or both of {5-19, 5-20}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	How long a UE can generate the CP extension beyond 1 symbol for CG-PUSCH

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-18
	Configured grant with retransmission in CG resources 
	1. Support retransmission in CG resources
2. Support configured grant retransmission timer
3. Support DFI monitoring
4. Support CG-UCI in CG-PUSCH
	One or both of {5-19, 5-20}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support configured grant with retransmission in configured grant resource

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-21a
	Support using ED threshold given by gNB for UL to DL COT sharing
	1. Use ULtoDL-CO-SharingED-Threshold-r16 for Type 1 channel access for scheduled UL to share COT with gNB for DL
2. Use ULtoDL-CO-SharingED-Threshold-r16 for Type 1 channel access for CG-PUSCH to share COT with gNB for DL
3. Indicate in CG-UCI the COT sharing information
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-21b
	Support UL to DL COT sharing
	1. Support Type 1 LBT for scheduled UL to share COT with gNB for DL without ULtoDL-CO-SharingED-Threshold-r16
2. Support Type 1 LBT for CG-PUSCH to share COT with gNB for DL without ULtoDL-CO-SharingED-Threshold-r16
3. Indicate in CG-UCI the COT sharing information
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

	10. NR-unlicensed
	10-24
	CG-UCI multiplexing with HARQ ACK
	1. Support multiplexing CG-UCI with HARQ ACK
	10-18

	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-28
	Configured grant with Rel-16 enhanced resource configuration
	1. Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,
	One or both of {5-19, 5-20}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling
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