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[bookmark: _Ref165266342]Introduction
This contribution discusses the remaining issues on UE capabilities for Rel-17 NR NTN, based on the list of issues postponed from [Post116-e][111][NTN] (Proposal 7 in [1]).
Discussion
One left-over issue, as listed in Proposal 7 in [1], is “whether to define a separate UE capability to indicate that the UE supports the new NTN specific SIB”. The configurations to be included in the NTN specific SIB should be the essential ones for a Rel-17 NTN UE to work. Also, since the configurations provided in the NTN specific SIB are provided at a cell level, the NW may not be able to provide the corresponding parameters according to each UE’s own capability. As a result, there seems to be no need to have a UE-specific capability signalled to the gNB on whether the UE can receive the NTN Specific SIB or not. 
Proposal 1: Support of the NTN specific SIB is an essential UE feature for a Rel-17 NR NTN UE. This capability must be supported for a Rel-17 NR NTN UE without capability signalling needed. 
There is a left-over issue on “whether to define a separate UE capability to indicate that the UE supports multiple measurement gaps for connected mode”. Similar to the capability for multiple SMTC support, such capability signalling is also needed for the support of multiple measurement gaps. Also, how such capability signalling is designed, e.g. whether to have a minimum number of 2 (mandatory) and a maximum number of 4 (optional), can be further discussed by RAN2. 
Proposal 2: Introduce a separate UE capability to indicate the number of measurement gaps supported by the UE in NTN. FFS on the capability signalling details (e.g. a minimum number of 2 mandatorily supported and/or a maximum number of 4 optionally).
Regarding the issue on “whether to have separate RAN2-specific TA reporting UE capability”, we are not sure what such “RAN2-specific” actually refers to. RAN1 in [2] has already concluded an optional capability for the TA reporting based on MAC CE, i.e. FG 26-4. Also, for the TA reporting in RRC_CONNECTED mode, we had the following agreements in RAN2:
[RAN2 #115e]
Agreements via email - from offline 106 second round:
2. A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
[RAN2 #116e]
Agreements online:
2. If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report
Our understanding is that RAN2 only supports the threshold-based TA reporting mechanism via a MAC CE for the RRC_CONNECTED UE. When the UE signals the capability of TA reporting to the gNB which decides to configure this feature to the UE, the gNB needs to also configure the related threshold which is the necessary parameter for the TA reporting mechanism concluded by RAN2 to work. Therefore, the RAN1 UE capability, i.e. FG 26-4, is already sufficient, and no other RAN2-specific capability for TA reporting is needed from our perspective.
Proposal 3: There is no need to further introduce a separate RAN2-specific TA reporting UE capability. Relying on related RAN1 UE capability for TA reporting is already enough. 
Another issue relates to the relationship between the capability for UL HARQ state B and that for the new LCP restriction, i.e. “whether to have one capability applicable to both features or two capabilities respectively for each”. Technically, the support of UL HARQ transmission state also leads to the impact on LCP, with the new LCP restriction on “per-LCH applicable HARQ state” introduced. We understand that if the UE supports this UL HARQ retransmission state feature, it then has to support related DRX timer handling operations (i.e. extending or not starting HARQ RTT timer) as specified in the MAC. But whether it also supports the new LCP restriction may be related to a separate UE capability. This is a bit similar to the situation when RAN2 introduced new LCP restrictions in Rel-16 for “CG-LCH” mapping and priority-based grant handling on top of the existing Rel-15 ones, where two corresponding capabilities were also introduced respectively (i.e. lch-ToConfiguredGrantMapping and lch-ToGrantPriorityRestriction). This capability for the new LCP restriction should be an optional capability with signalling based on the per UE granularity, and it is separate from the capability of supporting UL HARQ state B. 
Proposal 4: Introduce two separate UE capabilities which respectively indicate whether the UE supports UL HARQ state B related operations and whether it supports the new LCP restriction. They are optional capabilities with signalling based on the per UE granularity.
Some companies raised the issue regarding “Whether/how to indicate a UE only supports NGSO or a UE only supports GSO” which was included in Proposal 7 in [1]. From our perspective, there seems to be no such need of distinguishing the specific NTN type for which the indicated UE capabilities are applicable at the UE side. Those conditional mandatory UE capabilities essential for Rel-17 NTN and optional UE capabilities, once indicated as supported, can be interpreted as applicable to both GSO and NGSO by the NW, which then decides whether to support the UE’s access and which features can/cannot be configured to the UE based on the indicated UE capabilities and the NW’s own type. There seems no problem with such an operation. Therefore, we propose that there is no such need for the distinction of NGSO and GSO for the Rel-17 NTN UE capabilities. 
Proposal 5: There is no need to indicate whether a UE supports NGSO and/or GSO. NW interprets that the capability(-ies) indicated by the UE are applicable to both NGSO and GSO. 
The below two coupled issues are related to whether a UE capability/feature introduced in Rel-17 NR NTN WI can be applied to TN as well: “Whether to use nonTerrestrialNetwork-r17 as the Prerequisite for other optional NR NTN UE capabilities” and “Whether to have separate UE capability bit if one essential NTN feature can also be used in TN”. 
Actually, UE capabilities stem from the related features introduced to support some use cases by related WIs. Then, for the above issues we first observed that the Rel-17 NR NTN features were specifically discussed and concluded towards the scenario of NTN, and there has not been any justification on the motivation/necessity/use case to support any of them also in TN. In addition, RAN1 has already discussed this issue in the UE feature list discussion, and the below sentence related to the applicability of an NTN feature to TN is now added to every FG in [2]: Note: This UE feature group is applicable only for NR NTN cell and ATG cell, for terrestrial cell except for ATG cell this feature is not supported. Even though the sentence is currently with a square bracket, we think at least RAN1 and RAN2 UE capabilities should follow the same principle on handling this issue. Considering that the use case/necessity of applying any feature introduced for NTN also in TN has not been justified anyway, we think it is inappropriate to take for granted that any of the Rel-17 NTN UE capability can be automatically applicable to TN, unless the use case/necessity of the related feature is first justified in the TN scenario.
Observation 1: The Rel-17 NTN features and related UE capabilities were discussed and concluded specifically towards the scenario of NTN, and there has been no justification on the motivation/necessity/use case to support any of them also in TN.  
[bookmark: _GoBack]Observation 2: It is currently specified that “a UE feature group is applicable only for NR NTN cell and ATG cell, for terrestrial cell except for ATG cell this feature is not supported” for each NR NTN FG in RAN1 UE feature list. 
[bookmark: _Toc502437832]Proposal 6: A Rel-17 NR NTN UE capability cannot be directly assumed as applicable to TN, unless the use case/necessity to support the related features is first justified in the TN scenario. 
Conclusions
This contribution discussed remaining issues on UE capabilities for Rel-17 NR NTN with the following observations and proposals:
Observation 1: The Rel-17 NTN features and related UE capabilities were discussed and concluded specifically towards the scenario of NTN, and there has been no justification on the motivation/necessity/use case to support any of them also in TN.  
Observation 2: It is currently specified that “a UE feature group is applicable only for NR NTN cell and ATG cell, for terrestrial cell except for ATG cell this feature is not supported” for each NR NTN FG in RAN1 UE feature list. 
Proposal 1: Support of the NTN specific SIB is an essential UE feature for a Rel-17 NR NTN UE. This capability must be supported for a Rel-17 NR NTN UE without capability signalling needed. 
Proposal 2: Introduce a separate UE capability to indicate the number of measurement gaps supported by the UE in NTN. FFS on the capability signalling details (e.g. a minimum number of 2 mandatorily supported and/or a maximum number of 4 optionally).
Proposal 3: There is no need to further introduce a separate RAN2-specific TA reporting UE capability. Relying on related RAN1 UE capability for TA reporting is already enough. 
Proposal 4: Introduce two separate UE capabilities which respectively indicate whether the UE supports UL HARQ state B related operations and whether it supports the new LCP restriction. They are optional capabilities with signalling based on the per UE granularity.
Proposal 5: There is no need to indicate whether a UE supports NGSO and/or GSO. NW interprets that the capability(-ies) indicated by the UE are applicable to both NGSO and GSO. 
Proposal 6: A Rel-17 NR NTN UE capability cannot be directly assumed as applicable to TN, unless the use case/necessity to support the related features is first justified in the TN scenario. 
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