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[bookmark: _Ref165266342]Introduction
This contribution provides initial discussion on RAN2 UE features for Rel-17 NTN. 
Discussion
 	CP specific
1.1.1 CHO related
The time-based CHO mechanism and location-based CHO mechanisms are introduced as new features specific to NTN. The NW may need to provide corresponding configurations, i.e. time-based trigger events and the location-based CHO events, based on whether the UE supports these features. Therefore, two UE capabilities specific to Measurement and Mobility should be introduced. They should be both optional capabilities with signalling, and should be per UE capabilities. 
Proposal C1: Introduce two UE capabilities on whether the UE supports time-based CHO and location-based CHO, respectively. They are optional capabilities with signalling based on the per UE granularity. 
1.1.2 Cell reselection related
The time-based cell reselection was agreed by RAN2 as an NTN specific feature. From our perspective, although this feature was introduced according to one of the basic characteristics of NTN (especially for quasi-earth fixed cell), it seems inappropriate to mandate every NTN UE to support this feature. Therefore, we think a corresponding UE capability is needed. Since cell reselection is related to an IDLE/INACIVE procedure for which the NW cannot configure corresponding parameters to each UE according to its own capability, this capability should be a UE capability w/o signalling at a per UE level. 
Also, the location-assisted cell reselection was agreed in the last meeting, and it need to be an optional capability for an NTN UE, due to strong concerns expressed by UE vendors on power consumption to acquire position info. 
Based on above discussion, following proposals are listed from our perspective. 
Proposal C2a: Introduce a UE capability on whether the UE supports time-based cell (re)selection. It is an optional capability w/o signalling based on the per UE granularity. 
Proposal C2b: Introduce a UE capability on whether the UE supports location-assisted cell (re)selection. It is an optional capability w/o signalling based on the per UE granularity. 

1.1.3 SMTC related
In the last meeting, RAN2 agreed to introduce multi-SMTC configurations for NTN. However, there is still the following FFS on how many SMTCs can be configured by the NW and/or really applied by the UE [1]. 
Agreements:
1. The UE can be configured with multiple SMTCs per carrier. FFS if the UE can use only a partial set or all of them in parallel, and in case FFS whether based on network configuration or UE implementation
This SMTC should be an optional feature for an NTN UE to support, thus needing a UE capability reported to the gNB. With the FFS above, however, it is not clear whether the number of SMTCs that can be supported by the UE should be to a fixed value (e.g. maximum 4), or can be made into a number based on UE implementation. Therefore, RAN2 can confirm the introduction of an optional UE capability for multiple SMTC, but further discuss whether the capability signalling should be a one bit indication or a value of SMTCs that the UE can actually supports.
Also, since the SMTC is a per carrier configuration, RAN2 may further discuss the granularity of this UE capability (e.g. per UE, per band, per FSPC, etc.). If RAN2 cannot make a decide, RAN4 may need to be enquired on this issue. 
Proposal C3: Introduce a UE capability on the support of multiple SMTCs. It is an optional capability with signalling. FFS on the signalling type for this capability, i.e. a Boolean bit (i.e. support with a fixed number or not) or a value of SMTC actually supported by the UE. 
Proposal C3a: RAN2 further discusses the granularity of this UE capability for multi-SMTC support. If RAN2 cannot decide, send LS to RAN4 for clarification. 
1.1.4 Location reporting related
In NTN, a course location reporting mechanism was introduced as an NTN-specific feature in the last meeting (if SA3 has no security concern), and it was introduced mainly for the purpose of providing a ~2 km accuracy UE location during initial access to the NW as per previous RAN2 agreements [1].  
Agreements:
1. If SA3 replies with concern on reporting UE location with any granularity during initial access, RAN2 will revisit agreement/solution for reporting UE location during initial access.
2. UE coarse location information refers to coarse GNSS coordinates (FFS on the details, e.g. X MSB bits out of 24 bits of longitude/latitude or GNSS coordinates with ~2km accuracy). FFS if any enhancements to validate the UE’s coarse location information is needed. FFS whether this is only used in initial access or also in connected
We think not all NTN UEs are required to have such a capability to report its location with such an accuracy, so this can be an optional feature for UE implementation. However, since now it is uncertain whether such coarse location reporting mechanism is only limited to initial access or can be further applied to CONNECTED mode, whether this capability needs to be signalled to the gNB cannot be concluded either. This can be further discussed by RAN2 after the above FFS on “initial access only vs. also in CONNECTED” is concluded. 
Proposal C4: Introduce a UE capability for whether the UE supports coarse location reporting (once confirmed with SA3 reply). It is an optional capability. FFS whether it needs to be signalled to the gNB.  
1.1.5 Others
RAN2 agreed to support multiple TACs broadcast by an NTN cell for a given PLMN ID, with the purpose of avoiding frequent TAU potentially caused by the motion of satellite. Since the associated TACs of the serving cell are broadcast and cannot be adjusted based on the UE specific capability, an NTN UE needs to be able to handle multiple TACs (i.e. forward all of them to the NAS) when they are broadcast per PLMN. Therefore, it seems that the handling of multiple TACs in SIB should be a conditional mandatory capability that needs to be equipped with by every UE in case the UE supports NTN. 
Proposal C5a: Introduce a UE capability for the handling of multiple TACs broadcast in the SIB. This capability must be supported for an NTN UE without capability signalling. 
In addition, in this release of NR NTN, it seems all the discussions and conclusions made till now are based on the assumption that the UE is with GNSS capability. To this end, RAN2 needs to confirm whether this should be a conditional mandatory capability for a UE if it supports Rel-17 NTN, and whether such a capability needs to be signalled to the gNB. 
Proposal C5b: RAN2 confirms whether every UE supporting NR NTN in this release must be with GNSS capability, and whether such a GNSS capability needs to be signalled to the gNB. 
	UP specific
1.1.6 RACH/Pre-compensation related
In the latest RAN1 feature list discussion endorsed in [2], there have been three FGs that decide the UE capability of uplink pre-compensation and UE specific TA reporting, i.e. FG 26-1/2/4. From our perspective, it seems RAN1 feature list discussion might have already covered all necessary capabilities for this feature comprehensively. However, RAN2 may further discuss whether any L2 capability needs to be additionally introduced from a RAN2 perspective.
Proposal U1: UE capabilities related to RACH/Pre-compensation depend on RAN1 feature list discussion. RAN2 may discuss whether any L2 capability needs to be introduced on top of related FGs agreed by RAN1.  
1.1.7 HARQ related
For DL HARQ operation, the feature of HARQ feedback enabled/disabled were introduced per previous RAN2 agreements. We think this should be an optional feature supported by the UE, because if the UE does not support this feature, it just provides feedback for DL reception as in the legacy without critical problems. This capability needs to be signalled to the gNB which accordingly decides whether to configure the “enabling/disabling” indicator to the UE, and we think it is sufficient for this capability to be a per UE one. 
Proposal U2a: Introduce a UE capability on whether the UE supports DL HARQ feedback enabling/disabling operation. It is an optional capability with signalling based on the per UE granularity. 
For UL HARQ operation, it was also agreed to support different UL HARQ retransmission states which have potential impacts on DRX timer handling and LCP procedure. Also, it was also agreed that NW can choose whether to configure this UL HARQ retransmission state or not, and if it is not configured, legacy UL HARQ procedure is reused. This means that UE is not mandated to support this feature. In this case, the support of UL HARQ retransmission state is also an optional capability which needs to be signalled to the NW, in order for the gNB to judge whether to provide the UL HARQ state configuration to the UE. Also, this capability can be a per UE capability for simplicity. 
Proposal U2b: Introduce a UE capability on whether the UE supports UL HARQ retransmission state configuration. It is an optional capability with signalling based on the per UE granularity. 
1.1.8 LCP related
The support of UL HARQ transmission state also leads to impact on LCP with a new LCP restriction on “per-LCH applicable HARQ state” introduced. We understand that if the UE supports this UL HARQ retransmission state feature, it is then able to support related DRX timer handling operations (i.e. extending or not starting HARQ RTT timer) as specified in the MAC Spec. But whether it also supports the new LCP restriction may need 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 new LCP restriction should be an optional capability with signalling based on the per UE granularity. 
Proposal U3: Introduce a UE capability on whether the UE supports the new LCP restriction based on UL HARQ retransmission state. It is an optional capability with signalling based on the per UE granularity. 
Conclusions
[bookmark: _Toc502437832]RAN2 UE capability for Rel-17 NR NTN were discussed with the following proposals. 
· CP related UE capabilities
Proposal C1: Introduce two UE capabilities on whether the UE supports time-based CHO and location-based CHO, respectively. They are optional capabilities with signalling based on the per UE granularity. 
Proposal C2a: Introduce a UE capability on whether the UE supports time-based cell (re)selection. It is an optional capability w/o signalling based on the per UE granularity. 
Proposal C2b: Introduce a UE capability on whether the UE supports location-assisted cell (re)selection. It is an optional capability w/o signalling based on the per UE granularity. 
Proposal C3: Introduce a UE capability on the support of multiple SMTCs. It is an optional capability with signalling. FFS on the signalling type for this capability, i.e. a Boolean bit (i.e. support with a fixed number or not) or a value of SMTC actually supported by the UE. 
Proposal C3a: RAN2 further discusses the granularity of this UE capability for multi-SMTC support. If RAN2 cannot decide, send LS to RAN4 for clarification. 
Proposal C4: Introduce a UE capability for whether the UE supports coarse location reporting (once confirmed with SA3 reply). It is an optional capability. FFS whether it needs to be signalled to the gNB.  
Proposal C5a: Introduce a UE capability for the handling of multiple TACs broadcast in the SIB. This capability must be supported for an NTN UE without capability signalling. 
Proposal C5b: RAN2 confirms whether every UE supporting NR NTN in this release must be with GNSS capability, and whether such a GNSS capability needs to be signalled to the gNB. 
· UP related UE capabilities
Proposal U1: UE capabilities related to RACH/Pre-compensation depend on RAN1 feature list discussion. RAN2 may discuss whether any L2 capability needs to be introduced on top of related FGs agreed by RAN1.  
Proposal U2a: Introduce a UE capability on whether the UE supports DL HARQ feedback enabling/disabling operation. It is an optional capability with signalling based on the per UE granularity. 
Proposal U2b: Introduce a UE capability on whether the UE supports UL HARQ retransmission state configuration. It is an optional capability with signalling based on the per UE granularity. 
[bookmark: _GoBack]Proposal U3: Introduce a UE capability on whether the UE supports the new LCP restriction based on UL HARQ retransmission state. It is an optional capability with signalling based on the per UE granularity.  
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