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1. Introduction 
In the long post-meeting offline-111 on NR NTN UE capabilities, the following issues are identified and postponed to this meeting [1].
1)	Whether to define a separate UE capability to indicate that the UE supports the new NTN specific SIB;
2)	Whether to define a separate UE capability to indicate that the UE supports multiple measurement gaps for connected mode;
[bookmark: _Hlk90910379]3)	Whether to define additional UE capability (or IOT bit) for the existing TN features as they are not tested in NTN environment, e.g., a NTN capable dish-type UE does not support TN;
4)	Whether to have separate RAN2-specific TA reporting UE capability, e.g., TA offset threshold based reporting, considering TA reporting is already included in RAN1 feature list;
5)	Whether to have two UE capabilities for UL HARQ state B and the new LCP restriction respectively;
6)	Whether/how to indicate a UE only supports NGSO or a UE only supports GSO;
7)	Whether to use nonTerrestrialNetwork-r17 as the Prerequisite for other optional NR NTN UE capabilities;
8)	Whether to have separate UE capability bit if one essential NTN feature can also be used in TN.

In this contribution, we further provide our views on the above remaining issues.
2. Discussion 
1)	Whether to define a separate UE capability to indicate that the UE supports the new NTN specific SIB;

Currently there is no RAN2 agreement to specify an NTN specific SIB. And in current RRC running CR, only the following two fields mainly related to idle mode enhancements are added into SIB2:
  [[
   t-Service-r17                           INTEGER (0..549755813887)                       OPTIONAL,       -- Need R	
   referenceLocation-r17                   ReferenceLocation-r17                           OPTIONAL       -- Need R
-- Editor’s note: FFS in which SIB t-Service-r17 and referenceLocation are broadcasted and if serving and neigbor ref location is provided

  ]]

We wonder if this NTN specific SIB means ephemeris data, but even so considering uplink time pre-compensation is a must-have for NTN UE, it should be a mandatory feature to support reading ephemeris data. Since it’s still not clear what this NTN specific SIB refers to, we can postpone this discussion point until RAN2 has concrete conclusion.
Proposal 1: since it’s still not clear what the NTN specific SIB refers to, the UE capability discussion on it should be postponed.

2)	Whether to define a separate UE capability to indicate that the UE supports multiple measurement gaps for connected mode;

Regarding enhancements to measurement gaps, current agreements are as below:
Agreements online:
1. Measurement gaps enhancements should be supported. FFS on the details

1. Measurement gap related aspects for Rel-17 NTN will be addressed in Rel-17 NTN WI. Coordination and avoiding overlap with other WIs and WGs is recommended.
2. RAN2 will reuse at least the SMTC agreements made for UE assistance information reporting also in the area of measurement gaps for NTN

1. RAN2 aims to minimize the number of configurable measurement gaps required for monitoring configured SMTCs in NTN. At least gap length and UE capabilities impact the number of required measurement gaps.

We can see that it’s still not clear what the NTN measurement gaps enhancements are, i.e., FFS on the details. Since the coordination with other WI should be done first, the discussion on related UE capabilities can be postponed.
Proposal 2: since it’s still not clear what the NTN measurement gap enhancement refers to, the UE capability discussion on it should be postponed.

3)	Whether to define additional UE capability (or IOT bit) for the existing TN features as they are not tested in NTN environment, e.g., a NTN capable dish-type UE does not support TN;

In post-meeting offline-111, one company pointed out that an NTN capable dish-type UE does not support TN. Due to lack of other companies’ views, this discussion point was put into list of remaining issues for further discussion. We think NR is a backward compatible system, which means all new UEs can get access to old networks. Since NR NTN is a rel-17 feature, the NTN UE should also support mandatory features introduced in Rel-15 and Rel-16. For example, here are some Rel-15 features which are considered as mandatory without capability signalling specified in [2]:
	Basic PDCP procedures
	1) (de)Ciphering on DRB/SRB
2) Integrity protection on SRB
3) Timer based SDU discard
4) Re-ordering and in-order delivery
5) Status reporting
6) Duplicate discarding
7) 18bits SN

	Basic RLC procedures
	1) RLC TM
2) RLC AM with 18bits SN*
3) SDU discard

	Basic MAC procedures
	1) RA procedure on PCell or PSCell (in case of EN-DC)
2) UE initiated RA procedure (including for beam recovery purpose)
3) NW initiated RA procedure (i.e. based on PDCCH)
4) Support of ssb-Threshold and association between preamble/PRACH occasion and SSB
5) Preamble grouping
6) UL single TA maintenance
7) HARQ operation for DL and UL
8) LCH prioritization
9) Prioritized bit rate
10) Multiplexing
11) SR with single SR configuration
12) BSR
13) PHR
14) 8bits and 16bits L field



It means a Rel-17 NTN UE must support mandatory Rel-15 and Rel-16 features, so a NTN UE shall support TN access. For other optional features or mandatory features with capability signalling it depends on UE capabilities signalling to indicate support or not. Thus there is no need to further define additional UE capability (or IOT bit) for the existing TN features, as all mandatory features should be tested in NTN and other features can be tested based on UE capability signalling.
Observation 1: a Rel-17 NTN UE also supports mandatory Rel-15 and Rel-16 NR features, i.e. an NTN UE shall always support TN operation.
Proposal 3: there is no need to further define additional UE capability (or IOT bit) for an NTN UE in relation to existing (i.e. legacy) TN features as an NTN UE shall always support TN operation. 

4)	Whether to have separate RAN2-specific TA reporting UE capability, e.g., TA offset threshold based reporting, considering TA reporting is already included in RAN1 feature list;

According to RAN1 feature list [3], the TA reporting feature is described as below:
	26-4
	UE reporting of information about the UE specific TA pre-compensation
	Support UE reporting of information about the UE specific TA pre-compensation 
· [The exact content of UE reporting of information about the UE specific TA pre-compensation e.g., frequency of the reports, granularity of the reported conten, etc.]


[bookmark: _Hlk92451937]So there is no detail revealed in RAN1 feature list. But according to RAN2 design, we could have different TA reporting details, e.g., TA reporting during RACH in RRC_idle/RRC_inactive, and event-triggers for TA reporting in connected mode. To avoid overlapping with RAN1 defined UE capabilities, RAN2 may postpone this discussion on TA reporting UE capabilities until RAN1 provides further detail.
Proposal 4: postpone this discussion on TA reporting UE capabilities until RAN1 provides further detail..

5)	Whether to have two UE capabilities for UL HARQ state B and the new LCP restriction respectively;

The following RAN2 agreements are related to adaptations of uplink HARQ RTT timer.
1. Confirm the RAN2 working assumption that offset to drx-HARQ-RTT-TimerUL length is equal to UE-gNB RTT (i.e. sum on UE's TA and K_mac).

1a.	For at least dynamic grants, the network may optionally configure an UL HARQ retransmission state per HARQ process. Two UL HARQ retransmission states are defined in NTN: HARQ state A and HARQ state B (FFS whether "HARQ state A" and "HARQ state B" should be renamed)
1b.	HARQ state A/B are defined as follows:
	-	HARQ state A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).
	-	HARQ state B:  drx-HARQ-RTT-TimerUL is not started. 
2.	Configuration of UL HARQ retransmission state is semi-static, signalled via RRC, and the decision and criteria to configure UL HARQ retransmission state is under network control.
3.	For dynamic grants, each LCH can be optionally mapped to an UL HARQ retransmission state via semi-static RRC configuration. If there is no configuration, the mapping has no effect (legacy behaviour applies).
4.	If HARQ process has not been configured with an UL HARQ retransmission state, new LCH mapping rule has no effect (i.e. UE applies legacy behaviour).

1. If uplinkHARQ-DRX-LCP-Mode-r17 is configured, a HARQ process may be mapped to either ‘HARQ mode A’ or ‘HARQ mode B’.

1.	If uplinkHARQ-DRX-LCP-Mode-r17 is configured, the following LCH to HARQ process mapping rules are supported: 
	1) LCH is mapped only to a HARQ process configured with HARQ mode A;
	2) LCH is mapped only to a HARQ process configured with HARQ mode B;
	3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).

[bookmark: _Hlk92319901]We can see that HARQ state A is to extend drx-HARQ-RTT-TimerUL by UE-gNB RTT, and it is a default operation for NTN. In our understanding, only when HARQ state B is configured there is a need to configure uplinkHARQ-DRX-LCP-Mode-r17. Since the new LCH mapping rule is applied when uplinkHARQ-DRX-LCP-Mode-r17 is configured, we think new LCP restriction is only applicable when UL HARQ state B is configured. Therefore when UL HARQ state B is configured, UE shall always use/support the new LCP restriction.
Proposal 5: no need to have two UE capabilities for UL HARQ state B and the new LCP restriction respectively, i.e., having a new capability for UL HARQ state B is sufficient understanding that when UL HARQ state B is configured, UE shall always use/support the new LCP restriction.

6)	Whether/how to indicate a UE only supports NGSO or a UE only supports GSO;

Some essential features have been identified in [1]. For user plane:
Essential sub-features include:
1) the adaptations of RACH;
2) DRX HARQ RTT timer extension;
3) the timer extension to accommodate long RTT for other MAC timers (e.g., extended sr-ProhibitTimer);
4) the timer extension to accommodate long RTT in RLC and PDCP layers.
They are basically related to handling long RTT in NTN, the offset/extension mechanism is the same and the difference between GSO and NGSO is only the exact RTT value. 
For control plane, the essential features according to [1] are:
Essential sub-features include:
1) soft TAC update;
2) SMTC enhancements (event-triggered assistance information reporting,  2 SMTC in parallel);
3) CHO enhancements (time based and Event A4 based CHO).
The features above are mainly used to address mobility issues in the moving satellite case, i.e., NGSO case. But it can also be applied to GSO, e.g., in GSO case it may be also possible to broadcast more than one TAC in a cell, or event A4 based CHO can also be used to deal with the unobvious near-far effect. So it’s still beneficial to support these feature in GSO case. But we also see one potential scenario where both GSO and NGSO satellites are both used in operator’s network, then network may need to know whether UE only supports GSO or NGSO, e.g. for SMTC configuration or enabling time/location CHO.
Proposal 6: RAN2 to further discuss whether NR NTN SMTC enhancements and CHO enhancements are only used for NGSO scenarios.

7)	Whether to use nonTerrestrialNetwork-r17 as the Prerequisite for other optional NR NTN UE capabilities;
8)	Whether to have separate UE capability bit if one essential NTN feature can also be used in TN.

The main idea is whether some features can be applied in TN. The main challenges introduced by NTN are the long RTT with satellite relay, and the mobility issues caused by moving satellites. But these challenges don’t exist in TN. So some user plane enhancements like extension of L2 timers and TA reporting are not needed for TN, and solutions for mobility issues such as soft TAC update and SMTC assistance information reporting are not needed in TN either.
But there is no clear line for CHO enhancements between TN and NTN, and it seems like they can be used in both TN and NTN. The only question is whether it’s beneficial to apply time/location/A4 based CHO in TN.
Proposal 7: RAN2 to further discuss which CHO enhancement is beneficial to be used in TN before discussing the related impact to UE’s capabilities, if any.

3. Conclusion
In this paper, we further discuss the remaining issues of NR NTN UE capabilities, and we have the following observations:
Observation 1: a Rel-17 NTN UE also supports mandatory Rel-15 and Rel-16 features, so an NTN UE must support TN access.
And we propose:
Proposal 1: since it’s still not clear what the NTN specific SIB refers to, the UE capability discussion on it should be postponed.
Proposal 2: since it’s still not clear what the NTN measurement gap enhancement refers to, the UE capability discussion on it should be postponed.
Proposal 3: there is no need to further define additional UE capability (or IOT bit) for an NTN UE in relation to existing (i.e. legacy) TN features as an NTN UE shall always support TN operation.
Proposal 4: postpone this discussion on TA reporting UE capabilities until RAN1 provides further detail.
Proposal 5: no need to have two UE capabilities for UL HARQ state B and the new LCP restriction respectively, i.e., having a new capability for UL HARQ state B is sufficient understanding that when UL HARQ state B is configured, UE shall always use/support the new LCP restriction.
Proposal 6: RAN2 to further discuss whether NR NTN SMTC enhancements and CHO enhancements are only used for NGSO scenarios.
Proposal 7: RAN2 to further discuss which CHO enhancement is beneficial to be used in TN before discussing the related impact to UE’s capabilities, if any.
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