[bookmark: _Ref452454252]3GPP TSG RAN WG2 Meeting #121bis-e                                                 R2-2304253
Electronic meeting, 17th-26th April 2023
Agenda item:		6.6.3
Source:			Intel Corporation
Title:		Report of email discussion [AT121bis-e][113][NR NTN] UE capabilities (Intel)
Document for:	 	Discussion and decision
1. Introduction
[bookmark: Proposal_Pattern_Length]This email discussion #113 provides topics for discussion on UE capabilities for Rel-17 NR NTN considering the related proposals submitted in TDocs [1]-[4].  The detailed information for this email discussion is as below: 
[AT121bis-e][113][NR NTN] CP corrections 2 (Intel)
Initial scope: Discuss corrections in 6.6.3 on “capability”
Initial intended outcome: Summary of the offline discussion with list of agreeable corrections/CRs
Deadline for companies' feedback: Friday 2023-04-21 08:00 UTC
Deadline for rapporteur's summary (in R2-2304253): Friday 2023-04-21 10:00 UTC
Proposals marked "for agreement" in R2-2304253 not challenged until Monday 2023-04-24 10:00 UTC will be declared as agreed via email by the session chair (for the rest the discussion might continue online).

1. Discussion
Correction on NR NTN UE capabilities [1]
In [1], the following two changes are proposed for TS 38.306 as below:
First change:
	Reason for change
	1. condEventA4 for CHO is introduced by R17 NR NTN WI, and condEventA4 for CPAC is introduced by R17 DCCA WI. In RAN2#120, the R17 DCCA correction CR R2-2213372 was agreed, i.e., to clarify in the field description of condExecutionCond that “For CHO in terrestrial networks, the network does not indicate a MeasId associated with condEventA4. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4”. The reason of change is “Conditional event A4 was added in Rel-17 and seems applicable to Rel-16 features like CHO and intra-SN CPC, or for Rel-17 inter-SN CPC, while RAN2 agreed to only use conditional event A4 for CPA and MN-initated CPC” in DCCA WI.
In current field description of UE capability eventA4BasedCondHandover-r17, it seems that supporting condEventA4 in a TN band is not prohibited for an NTN-capable UE, so condEventA4 for CHO may still be configured in TN cell for an NTN-capable UE supporting condEventA4 in a TN band. But this is not the intention. To align with the latest restriction made in RRC spec, some clarification in field description of eventA4BasedCondHandover-r17 is needed, i.e., this field is only for NR NTN, in this way supporting condEventA4 in a TN band will be prohibited. 

	Summary of change
	1. Clarify that eventA4BasedCondHandover-r17 indicates whether the UE supports Event A4 based conditional handover in NTN bands.


	Proposed change
	[image: ]



Discussion point 1) Whether the first proposed change in [1] can be agreed?
	Company’s name
	Y or N
	Comments, if any

	MediaTek
	Y
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Second change:
	Reason for change
	2. Location-based and time-based measurement initiation in R17 are only applicable to NTN quasi-Earth fixed system. This behaviour is aligned to where its key parameters (i.e., referenceLocation and t-Service) are currently defined, i.e., they are only broadcast in NTN quasi-Earth fixed system information. The corresponding restrictions should also be added in UE capability descriptions. 

	Summary of change
	2. Add “in NTN quasi-Earth fixed system” in the description of Location-based measurement initiation feature and Time-based measurement initiation feature, and make one editorial change accordingly.

	Proposed change
	[image: ]
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Discussion point 2) Whether the second proposed change in [1] can be agreed?
	Company’s name
	Y or N
	Comments, if any

	MediaTek
	Y
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Clarification on TN EUTRA capability reporting [3]
In [3], the following change is proposed for TS 38.331 as below:
	Reason for change
	For  EUTRA, following is specified in TS 36.331.
If the UE is NTN capable, the UE reports its E-UTRAN radio access capabilities for the network type (TN or NTN) to which it is connected.
If UE is connected to NR 5GS NTN and network requests UE to send EUTRA capability, the reported UE capability for EUTRA should belong to NTN (i.e. NTN CE mode capabilities) if NTN specific parameters are included (i.e. the UE actually supports NTN operation in CE mode)
If the UE is connected to NR 5GS TN, the reported UE capability for EUTRA belongs to TN.
This is not clear in the TS 38.331 specification as UE may also support NR NTN and IoT NTN in CE mode.

	Summary of change
	Correction is added such that when UE is connected to NR NTN and gNB requests EUTRA capability, then the UE supporting EUTRA NTN will report EUTRA radio access capabilities for NTN to which it is connected.

	Proposed change
	[image: ]



Discussion point 3) Whether the proposed change in [3] can be agreed?
	Company’s name
	Y or N
	Comments, if any

	MediaTek
	Y, but
	Agree with the intention, but the specification changes (CR) needs to be properly written, as now both “if else” in “2>” includes “if UE supports E-UTRA”. 

	Vodafone
	N
	The UE capabilities are stored in the AMF and are NOT pulled from the UE at every RRC connection.

The proposal does not work (it destroys basic release 15 operation and is NOT BACKWARDS COMPATIBLE with R15-17 gNB).

The proposed change means that EVERY NR cell has no idea as to whether or not the E-UTRA capability relates to its TN or NTN capability. It is important that the operation of terrestrial networks is not disrupted by the occasional use of an NTN.

In my estimation, the most likely inter-RAT mobility scenarios are:

TN-NR to/from TN-LTE; (vast majority)
TN-NR to NTN-LTE ;
NTN-LTE to TN-NR

And it is VERY unlikely to have 
NTN cat M to or from NR NTN mobility

Hence we should optimize the system around the likely scenarios (rather than breaking R15), and use the existing approach for TN-LTE <-> NTN LTE mobility to solve the case of NTN-LTE <-> NR NTN mobility.

I agree that a correction CR is needed in 38.331 but suggest the following:

1>	if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra:
2>	if the UE supports E-UTRA:
3>	include in the ue-CapabilityRAT-ContainerList a ue-CapabilityRAT-Container of the type UE-EUTRA-Capability associated with terrestrial network and with the rat-Type set to eutra as specified in TS 36.331 [10], clause 5.6.3.3, according to the capabilityRequestFilter, if received;
******* end of change ***


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Handling of features with different UE capability support in TN and NTN
This section provides few discussion points considering documents [2][4]. The following was agreed during RAN2#121 on expected UE behaviour when a configured feature has different UE support between NTN and TN:
· RAN2 confirms that UE should only use/apply configurations of a given feature when UE supports the feature in the corresponding cell in which UE is camping, connecting, or resuming to
From previous discussion, there was slightly majority preference to only clarify operation of eDRX and not SDT. However this meeting, both documents [2][4] further explains why SDT is also a concern scenario to be updated in current specification when handling UE capability support of SDT is different between in TN and NTN.
When UE receives a configuration to be used in RRC_INACTIVE and that UE complies with it in current cell, current specification captures that this UE in RRC_INACTIVE continue to use it in other cells. Focusing on eDRX and SDT configurations:
· For SDT, when a UE is configured with SDT and all other conditions are met (i.e., cell supports SDT, upper layers trigger resume, UL data is available in a RB configured for SDT and lower layer conditions are fulfilled), TS 38.331 defines that the UE shall initiate resume proc. for SDT (as shown below). There is no mention of UE support for SDT:
[bookmark: _Toc124712694][bookmark: _Hlk85563926]5.3.13.1b	Conditions for initiating SDT
A UE in RRC_INACTIVE initiates the resume procedure for SDT when all of the following conditions are fulfilled:
1>   the upper layers request resumption of RRC connection; and
1>   SIB1 includes sdt-ConfigCommon; and
1>   sdt-Config is configured; and
1>   all the pending data in UL is mapped to the radio bearers configured for SDT; and
1>   lower layers indicate that conditions for initiating SDT as specified in TS 38.321 [3] are fulfilled.
NOTE:	How the UE determines that all pending data in UL is mapped to radio bearers configured for SDT is left to UE implementation.
· For INACTIVE eDRX, when UE is configured with INACTIVE eDRX and moves to a cell in which the UE does not support this eDRX, according to the spec, the UE currently continues operating with this eDRX (i.e. UE continues monitoring paging based on INACTIVE eDRX, assuming that the cell allows the usage of it). 
In summary, when UE is configured with SDT/eDRX and the conditions for SDT/eDRX are met, UE is expected to initiate SDT or operate in eDRX. There is no check in the current specification on whether UE supports SDT/eDRX in current cell. When the UE that does not support a feature in both TN and NTN moves between TN and NTN cells it cannot comply with the current configuration.  The following sections discuss the key points to agree considering the proposed solutions in [2][4].
UE behaviour 
Discussion point 4) When a UE in RRC_INACTIVE reselect to a cell in which cannot comply with one of its configured features (i.e. eDRX or SDT), what is the preferred UE behaviour?
option 1) UE autonomously release the configuration that does not comply with its supported capability in the new reselected cell [4].
option 2) UE ignores the corresponding configuration (i.e., is considered as not configured) in current cell [2] but does not release the configuration.  The configuration is released by the network when the UE initiates an SDT/Connection with the network.
	Company’s name
	Option
	Comments, if any

	MediaTek
	Option 2
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Cell reselection scenario
A UE could have different capability support of eDRX and RRC_INACTIVE in TN and NTN. For example, UE can support SDT in NTN but not in TN or vice versa.  Rapporteur’s understanding is that the concern scenario is equally applicable regardless of whether cell reselection is performed from NTN to TN or vice versa. This seems to be a point to confirm/check considering the proposed solutions [2][4].
Discussion point 5) Which cell reselection scenario should be addressed when clarifying the expected UE in RRC_INACTIVE reselect to a cell in which cannot comply with one of its configured features (i.e. eDRX or SDT)??
option 1) Re-selection from NTN to TN only [4].
option 2) Any cell reselection between NTN and TN [2]. 
	Company’s name
	Option
	Comments, if any

	MediaTek
	Option 2)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Preferred approach of TP
Discussion point 6) Which approach of TP is preferable to address current issue (note the actual TP itself will be based on the agreements to the previous questions)?
Approach 1)   Actions upon reception of SIB19 are updated [4].
[bookmark: _Toc131064369]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE in RRC_CONNECTED shall:
1>	if in RRC_CONNECTED
2> start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
1> if in RRC_INACTIVE
2> if ra-SDT-NTN or srb-SDT-NTN is not supported
3> release the SDT configuration, if configured
Approach 2)   Adding a new section that explains UE behaviour when UE cannot comply with a configuration available in RRC_INACTIVE [2]. The following new section is proposed to be defined as part of §5.3.8 RRC release in TS 38.331.
x.y.z Inability to comply with a configuration available in RRC_INACTIVE
The UE shall:
1>	if the UE in RRC_INACTIVE is unable to comply with a configuration available or stored due to any un-supported feature in current cell upon cell reselection between TN and NTN;
2> the corresponding configuration is ignored (i.e., is considered as not configured) in current cell.
Approach 3)   Other approaches. 
	Company’s name
	Approach
	Comments, if any

	MediaTek
	Approach 1
	

	Vodafone
	Approach 1
	With some NTN systems, cell reselection between NTN and TN is not detectable at the UE. The wording in approach 1 linking to the SIB is the logical approach. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





Report: summary and proposals
<Section to be updated by Rapporteur>
This report summarizes the views of xx companies ().
Proposal 1. [bookmark: _Toc69291230][bookmark: _Toc69291231][bookmark: _Toc69291232][bookmark: _Toc69291233][bookmark: _Toc69291234][bookmark: _Toc69291235][bookmark: _Toc69291236][bookmark: _Toc69291237][bookmark: _Toc69291238][bookmark: _Toc69291239][bookmark: _Toc69291240][bookmark: _Toc69291241][bookmark: _Toc69291242][bookmark: _Toc69291243][bookmark: _Toc69291244][bookmark: _Toc69291245][bookmark: _Toc69291246][bookmark: _Toc69291247][bookmark: _Toc69291248][bookmark: _Toc69291249][bookmark: _Toc69291250][bookmark: _Toc69291251][bookmark: _Toc69291252][bookmark: _Toc69291253][bookmark: _Toc69291254][bookmark: _Toc69291255][bookmark: _Toc69291256][bookmark: _Toc69291257][bookmark: _Toc69291258][bookmark: _Toc69291259][bookmark: _Toc69291260][bookmark: _Toc69291261][bookmark: _Toc69291262][bookmark: _Toc69291263][bookmark: _Toc69291264][bookmark: _Toc69291265][bookmark: _Toc69291266][bookmark: _Toc69291267][bookmark: _Toc69291268][bookmark: _Toc69291269][bookmark: _Toc69291270][bookmark: _Toc69291271][bookmark: _Toc69291272][bookmark: _Toc69291273][bookmark: _Toc69291274][bookmark: _Toc69291275][bookmark: _Toc69291276][bookmark: _Toc69291277][bookmark: _Toc69291278][bookmark: _Toc69291279][bookmark: _Toc69291280][bookmark: _Toc69291281][bookmark: _Toc69291282][bookmark: _Toc69291283][bookmark: _Toc69291284][bookmark: _Toc69291285][bookmark: _Toc69291286][bookmark: _Toc69291287][bookmark: _Toc69291288][bookmark: _Toc69291289][bookmark: _Toc69291290][bookmark: _Toc69291291][bookmark: _Toc69291292][bookmark: _Toc69291293][bookmark: _Toc69291294][bookmark: _Toc69291295][bookmark: _Toc69291296][bookmark: _Toc69291297][bookmark: _Toc69291298][bookmark: _Toc69291299][bookmark: _Toc69291300][bookmark: _Toc69291301][bookmark: _Toc69291302][bookmark: _Toc69291303][bookmark: _Toc69291304][bookmark: _Toc69291305][bookmark: _Toc69205206][bookmark: _Toc69207415][bookmark: _Toc69208496][bookmark: _Toc69210335][bookmark: _Toc69210606][bookmark: _Toc69221740][bookmark: _Ref69221882][bookmark: _Toc69221898][bookmark: _Toc69221941][bookmark: _Toc69222488][bookmark: _Toc69291306][bookmark: _Toc69313081]xxx
Proposal 2. [bookmark: _Toc69291307][bookmark: _Toc69291308][bookmark: _Toc69291309][bookmark: _Toc69313082][bookmark: _Toc69205209][bookmark: _Toc69207418][bookmark: _Toc69208499][bookmark: _Toc69210338][bookmark: _Toc69210609][bookmark: _Toc69221743][bookmark: _Toc69221901][bookmark: _Toc69221944][bookmark: _Toc69222491]xxx

[bookmark: _Toc68865237]xxxx.


1. Conclusion
The observations captured are the following:
Observation 1.	xxxx.
The proposals captured are the following:
Proposal 1.	xxx

The following list shows the proposals above organized based on the suggested priority aiming to help during its meeting discussion:
Proposals for easy agreement
xxx

Proposals for discussion
xxx


Annex: companies’ point of contact
	Company
	Point of contact
	Email address

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





1. [bookmark: _Ref434066290]Reference
[1] [bookmark: _Ref68864855][bookmark: _Ref478150265]R2-2302693	Correction on NR NTN UE capabilities	Intel Corporation	CR	Rel-17	38.306	17.4.0	0888	-	F	NR_NTN_solutions-Core
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C2 General
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eventA4BasedCondHandover-r17
Indicates whether the UE supports Event A4 based conditional handover in NTN
bands, i.e., CondEvent A4 as specified in TS 38.331 [9]. A UE supporting this
feature shall also indicate the support of condHandover-r16 for NTN bands and the
support of nonTerrestrialNetwork-r17. UE shall set the capability value consistently
for all FDD-FR1 NTN bands.




image2.png
Location-based measurement initiation
It is optional for the UE in RRC IDLE/RRC INACTIVE to support location based RRM measurements of neighbour
cells in RRC_IDLE/RRC INACTIVEin NTN guasi-Earth fixed system as specified in TS 38.304 [21].
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Time-based measuremen ation
t is optional for the UE in RRC IDLE/RRC INACTIVE to support time based RRM measurements of neighbour cells
nRRC IDLE/RRC INACTIVE in NTN guasi-Earth fixed system as specified in TS 38.304 [21].
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1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra:

2> if the UE supports E-UTRA in NTN and this Serving Cell is part of a non-terrestrial network:

3> include in the ue-CapabilityRAT-ContainerList a ue-CapabilityRAT-Container of the type UE-EUTRA-
Capability associated with non-terrestrial network and with the rat-Type set to eutra as specified in TS
36.331 [10], clause 5.6.3.3, according to the capabilityRequestFilter, if received;

2> else if the UE supports E-UTRA:

3> include in the ye-CapabilityRAT-ContainerList a ue-CapabilityRAT-Container of the type UE-EUTRA-
Capability associated with terrestrial network and with the ras-Type set to eufrga as specified in TS 36.331

[10], clause 5.6.3.3, according to the capabilityRequestFilter, if received;





