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1. Introduction 
In NR NTN, the already known issues on UE capabilities are structure, IoT bits, Fixed Dish type UE without GNSS module but with GNSS coordinates. In this contribution, we further provide our views on them.
2. Discussion 
[bookmark: _Hlk101267667]2.1 IoT bits for existing TN UE capabilities

In RAN2#117-e meeting, the following options for this issue were discussed, but no conclusion was made after considering these pros and cons.
	Option 0: check case by case if a TN optional UE capability needs a separate IoT bit for NTN.
Option 1: IoT bits for NTN are reported together with TN features, e.g., have an embedded ASN.1 structure as below:
UE-NR-Capability ::=            SEQUENCE {
<Unnecessary parts omitted>
iotBitsNTN            UE-NR-Capability         OPTIONAL,
<Unnecessary parts omitted>
}
Option 2: Existing capability signalling is used but only valid in the network type it is reported to (e.g. when UE reports to NTN network the capability refers to NTN and not TN).
Option 3: Add nr-ntn as a new RAT-type for UE capability reporting, in this case NTN source gNB can get UE TN capabilities to support handover preparation from NTN to TN.



For option 0, it’s not clear for now which TN optional UE capability needs a separate IoT bit for NTN; For option 1, the concern is the signalling overhead of UE capabilities may be double, and it’s quite unefficient; for option 2, it means network cannot get both UE TN and NTN capabilities, which may lead to re-attach when UE moves between TN and NTN and service continuity cannot be guaranteed; for option 3, the same concern applies that signalling overhead could be very large when UE has to report TN and NTN UE capabilities separately.
We understand in fact the key issue is to discuss whether other features can co-exist with NTN or if one feature can be applied in NTN scenario. As this is the last meeting for Rel-17, not sure if RAN2 has enough time to go through every co-existence scenario. Even we only consider Rel-17 features, there are still 22 WIs in total. As the NR NTN feature will continue evolving in Rel-18, it’ll become more difficult to go this way, i.e. checking every co-existence scenario.
According to previous analysis, the ideal case is that UE reports TN and NTN UE capabilities together without introducing extra signalling overhead. So, it requires UE to have the same UE capabilities for TN and NTN. Considering RAN4 has defined NTN specific bands in [1] as below, and no band combinations are defined for NTN. It’s clear that NTN capable UE has its own per-band UE capabilities and no band combination related UE capabilities. Thus, to sum up and be more accurate, NTN capable UE needs to report the same per-UE capabilities for TN and NTN.
Table 5.2.2-1: NTN satellite bands in FR1
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE: NTN satellite bands are numbered in descending order from n256.



Observation 1: since NTN specific bands are defined, NTN capable UE can report NTN specific per-band UE capabilities.
Observation 2: since no band combinations are defined for NTN, no band combination related UE capabilities are needed for NTN.
[bookmark: _Hlk101530622]Proposal 1: when UE reports nonTerrestrialNetwork-r17, all the per-UE capabilities UE indicates apply to both TN and NTN operations.

2.2 IoT bits for different NTN scenarios
In RAN2#117-e meeting, regarding IoT bits for different NTN scenarios, RAN2 made the following agreement:
Agreements:
1. Define IoT bit for the support of {GSO, NGSO, both}, and this indication means all NTN essential features and optional features (FFS) UE indicates have been tested in the corresponding scenario(s). The exemplary spec change may be like:
	ntn-ScenarioSupport-r17      ENUMERATED {GSO, NGSO, both}      OPTIONAL,
	nonTerrestrialNetwork-r17    ENUMERATED {supported}            OPTIONAL,
	(FFS for optional features)

And we still have an FFS and the corresponding Editor’s note is captured in 38.306 v17.0.0 as below:
	ntn-ScenarioSupport-r17
Indicates whether the UE supports the NTN essential features in GSO scenario or NGSO scenario. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports the NTN essential features for both GSO and NGSO scenarios, and also supports mobility between GSO and NGSO scenarios.

Editor's Note: FFS on if ntn-ScenarioSupport-r17 also indicates all NTN optional features UE indicates have been supported in the corresponding scenario(s).



In our view this indication applies to all NTN essential features and optional features, and there is no need to have more flexibility to allow each optional feature to have a separate indication. Considering P1, UE reports the same per-UE TN and NTN UE capabilities (if P1 is agreed), and it’s not possible to further indicate which per-UE TN capability can be supported in GSO or NGSO based on existing signalling structure. It means this indication, i.e., ntn-ScenarioSupport-r17 should apply to both essential and optional NTN UE capabilities.
[bookmark: _Hlk101530639]Proposal 2: ntn-ScenarioSupport-r17 also applies to optional NTN UE capabilities.

2.3 Fixed Dish type UE

How to support fixed Dish type UE without GNSS module but with GNSS coordinates was raised in last meeting, and in our view this is actually static “VSAT” type NTN capable UE. 
In NR NTN UEs with GNSS capabilities are assumed. And the following restriction has been captured in spec:
	gnss-Location-r16
Indicates whether the UE is equipped with a GNSS or A-GNSS receiver that may be used to provide detailed location information along with SON, MDT, and NTN related measurements in RRC_CONNECTED, RRC_IDLE and RRC_INACTIVE. A UE shall set this field to supported if it indicates the support of nonTerrestrialNetwork-r17.



If a UE is fixed and with GNSS coordinates, we think it’s equal to with GNSS capability, so the UE can still report gnss-Location-r16 UE capability. This could be done by UE implementation and no spec change is needed.
Proposal 3: RAN2 to confirm that static “VSAT” type NTN capable UE without GNSS module but with GNSS coordinates can report gnss-Location-r16 UE capability.
3. Conclusion
In this paper, we further discuss remaining issues on NTN UE capabilities, and we have the following observations:
Observation 1: since NTN specific bands are defined, NTN capable UE can report NTN specific per-band UE capabilities.
Observation 2: since no band combinations are defined for NTN, no band combination related UE capabilities are needed for NTN.
And we propose:
Proposal 1: when UE reports nonTerrestrialNetwork-r17, all the per-UE capabilities UE indicates apply to both TN and NTN operations.
Proposal 2: ntn-ScenarioSupport-r17 also applies to optional NTN UE capabilities.
Proposal 3: RAN2 to confirm that static “VSAT” type NTN capable UE without GNSS module but with GNSS coordinates can report gnss-Location-r16 UE capability.

4. References
[1] TS 38.101-5		Satellite access Radio Frequency (RF) and performance requirements 



5. Annex

TP for 38.306
[bookmark: _Toc12750887][bookmark: _Toc29382251][bookmark: _Toc37093368][bookmark: _Toc37238644][bookmark: _Toc37238758][bookmark: _Toc46488653][bookmark: _Toc52574074][bookmark: _Toc52574160][bookmark: _Toc100877247]4.2.2	General parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	accessStratumRelease
Indicates the access stratum release the UE supports as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	delayBudgetReporting
Indicates whether the UE supports delay budget reporting as specified in TS 38.331 [9].
	UE
	No
	No
	No

	dl-DedicatedMessageSegmentation-r16
Indicates whether the UE supports reception of segmented DL RRC messages.
	UE
	No
	No
	No

	[bookmark: _Hlk39677092]drx-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on DRX parameters for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	gNB-SideRTT-BasedPDC-r17
Indicates whether the UE supports gNB-side RTT-based PDC, as specified in TS 38.300 [28]. A UE supporting this feature shall also support the corresponding RAN1 feature.

Editor's note: The RAN1 feature in the pre-requisite refers to FG25-19/25-19a in R1 feature list that are not concluded yet in RAN1.
	UE
	No
	No
	No

	inactiveState
Indicates whether the UE supports RRC_INACTIVE as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	inactiveStatePO-Determination-r17
Indicates whether the UE supports to use the same i_s to determine PO in RRC_INACTIVE state as in RRC_IDLE state.
	UE
	No
	No
	No

	inDeviceCoexInd-r16
Indicates whether the UE supports IDC (In-Device Coexistence) assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No

	maxBW-Preference-r16, maxBW-Preference-r17
Indicates whether the UE supports providing its preference of a cell group on the maximum aggregated bandwidth for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes
(Incl FR2-2 DIFF)

	maxCC-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on the maximum number of secondary component carriers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	maxMIMO-LayerPreference-r16, maxMIMO-LayerPreference-r17
Indicates whether the UE supports providing its preference of a cell group on the maximum number of MIMO layers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes
(Incl FR2-2 DIFF)

	maxMRB-Add-r17
Indicates the additional maximum number of MRBs that the UE supports for MBS multicast reception as specified in TS 38.331 [9]. 
	UE
	No
	No
	No

	mcgRLF-RecoveryViaSCG-r16
Indicates whether the UE supports recovery from MCG RLF via split SRB1 (if supported) and via SRB3 (if supported) as specified in TS 38.331[9].
	UE
	No
	No
	No

	minSchedulingOffsetPreference-r16
Indicates whether the UE supports providing its preference on the minimum scheduling offset for cross-slot scheduling of the cell group for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mpsPriorityIndication-r16
Indicates whether the UE supports mpsPriorityIndication on RRC release with redirect as defined in TS 38.331 [9].
	UE
	No
	No
	No

	musimGapPreference-r17
Indicates whether the UE supports providing MUSIM assistance information with MUSIM gap preference as defined in TS 38.331 [9].
	UE
	No
	No
	No

	musimLeaveConnected-r17
Indicates whether the UE supports providing MUSIM assistance information with indication of leaving RRC_CONNECTED state as defined in TS 38.331 [9].
	UE
	No
	No
	No

	nonTerrestrialNetwork-r17
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, i.e., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell. And all other per UE capabilities UE reports are applicable to both terrestrial network and non-terrestrial network.
	UE
	No
	No
	No

	ntn-ScenarioSupport-r17
Indicates whether the UE supports the NTN essential features (including both essential and optional features) in GSO scenario or NGSO scenario. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports the NTN essential features for both GSO and NGSO scenarios, and also supports mobility between GSO and NGSO scenarios.

Editor's Note: FFS on if ntn-ScenarioSupport-r17 also indicates all NTN optional features UE indicates have been supported in the corresponding scenario(s)
	UE
	No
	No
	No

	onDemandSIB-Connected-r16
Indicates whether the UE supports the on-demand request procedure of SIB(s) or posSIB(s) while in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	overheatingInd
Indicates whether the UE supports overheating assistance information.
	UE
	No
	No
	No

	partialFR2-FallbackRX-Req
Indicates whether the UE meets only a partial set of the UE minimum receiver requirements for the eligible FR2 fallback band combinations as defined in Clause 4.2 of TS 38.101-2 [3] and Clause 4.2 of TS 38.101-3 [4]. If not indicated, the UE shall meet all the UE minimum receiver requirements for all the FR2 fallback combinations in TS 38.101-2 [3] and TS 38.101-3 [4]. The UE shall support configuration of any of the FR2 fallback band combinations regardless of the presence or the absence of this field.
	UE
	No
	No
	No

	ra-SDT-r17
Indicates whether the UE supports transmission of data and/or signalling over allowed radio bearers in RRC_INACTIVE state via Random Access procedure (i.e., RA-SDT) with 4-step RA type and if UE supports twoStepRACH-r16, with 2-step RA type, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	redirectAtResumeByNAS-r16
Indicates whether the UE supports reception of redirectedCarrierInfo in an RRCRelease message in response to an RRCResumeRequest or RRCResumeRequest1 which is triggered by the NAS layer, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	reducedCP-Latency
Indicates whether the UE supports reduced control plane latency as defined in TS 38.331 [9]
	UE
	No
	No
	No

	referenceTimeProvision-r16
Indicates whether the UE supports provision of referenceTimeInfo in DLInformationTransfer message and in SIB9 and reference time information preference indication via assistance information, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	releasePreference-r16
Indicates whether the UE supports providing its preference assistance information to transition out of RRC_CONNECTED for power saving, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	resumeWithStoredMCG-SCells-r16
Indicates whether the UE supports not deleting the stored MCG SCell configuration when initiating the resume procedure.
	UE
	No
	No
	No

	resumeWithStoredSCG-r16
Indicates whether the UE supports not deleting the stored SCG configuration when initiating resume. The UE which indicates support for resumeWithStoredSCG-r16 shall also indicate support for resumeWithSCG-Config-r16.
	UE
	No
	No
	No

	resumeWithSCG-Config-r16
Indicates whether the UE supports (re-)configuration of an SCG during the resume procedure.
	UE
	No
	No
	No

	sliceInfoforCellReselection-r17
Indicates whether the UE supports slice Information on RRC release for slice based cell reselection in RRC _IDLE and RRC INACTIVE as defined in TS 38.304 [21].

Editor's Note: FFS#1 on the need of an optional without capability signalling for UE using only slice info in the SIB for slice based cell reselection in idle and inactive mode (i.e. there is no need for gNB to know such UE).

Editor's Note: FFS#2 if there is a need to know such UE as in FFS#1 (i.e. it is not optional without capability signalling), whether same capability signalling as with UE indicating the support of slice info in RRC Release or a separate one is needed for UE indicating the support of slice info in SIB)?
	UE
	No
	No
	No

	splitSRB-WithOneUL-Path
Indicates whether the UE supports UL transmission via MCG path and DL reception via either MCG path or SCG path, as specified for the split SRB in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	No
	No
	No

	splitDRB-withUL-Both-MCG-SCG
Indicates whether the UE supports UL transmission via both MCG path and SCG path for the split DRB as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	Yes
	No
	No

	srb3
Indicates whether the UE supports direct SRB between the SN and the UE as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode). This field is not applied to NE-DC.
	UE
	Yes
	No
	No

	srb-SDT-r17
Indicates whether the UE supports the usage of signaling radio bearer SRB2 over RA-SDT or CG-SDT, as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate support of ra-SDT-r17 or cg-SDT-r17.
	UE
	No
	No
	No






	
	
	



