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1. Introduction
In RAN2#119bis-e, an LS was replied to SA2 discussing the handling of IoT-NTN UE Radio Capability for TN and NTN [1]. The details are presented as follows.
	RAN2 has analyzed the two options proposed by SA2 for overall specification impacts and functionality impacts. 
· Option 1: Single container is used for eMTC and NB-IoT including both TN and NTN capabilities. 
· Option 2:  Separate containers are maintained for TN and NTN for IoT-NTN UE, i.e., UE reports its E-UTRAN radio access capabilities depending on the network type (TN or NTN) to which it is connected. 
Based on the analysis RAN2 concluded that option 2 is preferred from the RAN2 perspective which is aligned with previous RAN2 agreements on TN and NTN capabilities of IoT-NTN.  



SA2 has aligned the conclusion mentioned above in the latest version of TS 23.401 (see [2. 3]). The corresponding correction is copied as below.
	[bookmark: _Toc19172014][bookmark: _Toc27844307][bookmark: _Toc36134465][bookmark: _Toc45176148][bookmark: _Toc51762178][bookmark: _Toc51762663][bookmark: _Toc51763146][bookmark: _Toc114654819]5.5.1.1.1	General
For handover the following applies related to handling of radio capabilities: 
· If the target eNodeB knows (e.g. by configuration) that the UE’s E-UTRA radio capabilities applicable to the target eNB may be different to the E-UTRA radio capabilities stored in the source eNodeB (e.g. for handover to/from an E-UTRA eNodeB that supports the NTN enhancements as defined in TS 36.300 [5]), then the target eNodeB shall trigger retrieval of the radio capability information again from the UE.
NOTE2: In order to support handover from an E-UTRA eNodeB that supports the NTN enhancements as defined in TS 36.300 [5] the target eNodeB needs to be upgraded to support the above behaviour.



This paper provides the considerations regarding to X2AP correction to handle the radio capabilities of IoT UE for TN and NTN network types.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
The IoT UEs have different capabilities in Terrestrial Networks and Non-Terrestrial Networks. According to the agreement from RAN2 [1], separate containers are maintained for TN and NTN for IoT-NTN UE radio access capabilities. The UE will report its E-UTRAN radio access capabilities corresponding to its connected network type. For example, if UE is connected to NTN, only the NTN related capability needs to be reported instead of full capability. If UE accesses to different type of network, the capability corresponding to the new network should be reported. 
Apart from acquiring the UE radio capability by UE reporting, the eNB can also obtain these parameters in other ways, for example, obtain the UE radio capability in X2 message during handover. If the UE handover is performed within the same type of network (e.g., handover from TN to TN, or from NTN to NTN), the radio capability obtained in X2 message is applicable. However, if the UE handover is performed between the different type of network (e.g., handover from TN to NTN, or opposite direction), the radio capability obtained by the target eNB through X2 message is not applicable. SA2 has handled this scenario in the latest version of TS 23.401 (see LS S2-22111280). If the target eNB knows that the required UE’s E-UTRA radio capabilities are different to the E-UTRA radio capabilities stored in the source eNB, the target eNB shall trigger retrieval of the radio capability information again from the UE. 
In current version of X2AP, the processing of UE radio capability in Handover Preparation and Retrieve UE Context procedures also need to be corrected. In current X2AP, the related statements are copied as below.
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If the UE Radio Capability ID IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, store this information in the UE context and use it as specified in TS 23.401 [12].
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If the UE Radio Capability ID IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new eNB shall, if supported, store this information in the UE context and use it as specified in TS 23.401 [12].



According to the descriptions above, the target eNB (or new eNB) will store the UE radio capability information obtained in the corresponding X2 message and use it as specified in TS 23.401. However, as specified in TS 23.401, if the obtained UE capability information in X2 message is not applicable, the target eNB (or new eNB) will let the UE report the radio capability information again. In our understanding, the UE capability information obtained in X2 message needs to be stored only if this information is applicable. Thus, we propose to correct the corresponding text in TS 36.423.
RAN3 to discuss the need to correct TS 36.423 the clauses related to UE radio capability, e.g., Handover Preparation and Retrieve UE Context.
We provide two options of correction here as start point of discussion. The first option is just removing the statement of storing the UE radio capability information in UE context, and let the target eNB (or new eNB) process the capability information as specified in TS 23.401. This option also aligns the corresponding statement in TS 36.413, which is copied as below. 
	[bookmark: _Toc120011341][bookmark: _Toc114051952][bookmark: _Toc113656733][bookmark: _Toc106108148][bookmark: _Toc105517257][bookmark: _Toc98531185][bookmark: _Toc97882610][bookmark: _Toc88646661][bookmark: _Toc73964053][bookmark: _Toc64381535][bookmark: _Toc51762483][bookmark: _Toc45831530][bookmark: _Toc36551333][bookmark: _Toc29390596][bookmark: _Toc20953419]8.4.1	Handover Resource Allocation
If the UE Radio Capability ID IE is included in the HANDOVER REQUEST message, the eNB shall, if supported, use it as defined in TS 23.401 [11].


 
Option 1: 
	8.2.1.2	Successful Operation
If the UE Radio Capability ID IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, store this information in the UE context and use it as specified in TS 23.401 [12].
8.3.13.2	Successful Operation
If the UE Radio Capability ID IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new eNB shall, if supported, store this information in the UE context and use it as specified in TS 23.401 [12].



In the second option, the action of target eNB (or new eNB) depends on whether the UE capability information obtained in X2 message is applicable or not. If the capability information is applicable, the target eNB (or new eNB) store this information and use it as specified in TS 23.401. Otherwise, the target eNB (or new eNB) will reacquire the capability information from UE and thus does not need to store the information. Thus, we can obtain option 2 as follows.
Option 2: 
	8.2.1.2	Successful Operation
If the UE Radio Capability ID IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, 
· if the target eNB knows that the UE radio capabilities applicable to the target eNB is same to the radio capabilities stored in the source eNB, store this information in the UE context and use it as specified in TS 23.401 [12];.
· else use it as specified in TS 23.401 [12].
8.3.13.2	Successful Operation
If the UE Radio Capability ID IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new eNB shall, if supported, 
· if the new eNB knows that the UE radio capabilities applicable to the new eNB is same to the radio capabilities stored in the old eNB, store this information in the UE context and use it as specified in TS 23.401 [12];.
· else use it as specified in TS 23.401 [12].


 
RAN3 considers accepting option 1 or option 2 as correction of X2AP.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3 Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1:	RAN3 to discuss the need to correct TS 36.423 the clauses related to UE radio capability, e.g., Handover Preparation and Retrieve UE Context . 
Proposal 2:   RAN3 considers accepting option 1 or option 2 as correction of X2AP. 
Huawei has a slight preference for option 1 available in Annex A, but will be happy to provide option 2 if the group has strong preference for option 2. The LS response is also available in Annex B. 
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8.2	Basic mobility procedures
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This procedure is used to establish necessary resources in an eNB for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
8.2.1.2	Successful Operation


Figure 8.2.1.2-1: Handover Preparation, successful operation
The source eNB initiates the procedure by sending the HANDOVER REQUEST message to the target eNB. When the source eNB sends the HANDOVER REQUEST message, it shall start the timer TRELOCprep.
If the Conditional Handover Information Request IE is contained in the HANDOVER REQUEST message, the target eNB shall consider that the request concerns a conditional handover and shall include the Conditional Handover Information Acknowledge IE in the HANDOVER REQUEST ACKNOWLEDGE message.
UNCHANGED PART OMITTED
If the NR UE Sidelink Aggregate Maximum Bit Rate IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, use it for the concerned UE's sidelink communication in network scheduled mode for NR V2X services.
If the PC5 QoS Parameters IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, use it for the concerned UE’s NR sidelink communication as specified in TS 23.285 [41]. 
If the UE Radio Capability ID IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, store this information in the UE context and use it as specified in TS 23.401 [12].
If the IAB Node Indication IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, consider that the request is for an IAB node.
UNCHANGED PART OMITTED
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8.3.13	Retrieve UE Context
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The purpose of the Retrieve UE Context procedure is to retrieve the UE context from the eNB where the RRC connection has been suspended (old eNB) and transfer it to the eNB where the RRC Connection has been requested to be resumed (new eNB) or to retrieve the UE context for a UE which attempts to re-establish its RRC connection in an eNB (the new eNB) different from the eNB (the old eNB) where the RRC connection failed, e.g. due to RLF.
The procedure uses UE-associated signalling.
8.3.13.2	Successful Operation


Figure 8.3.13.2-1: Retrieve UE Context, successful operation
The new eNB initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old eNB.
If the old eNB is able to identify the UE context and to successfully verify the UE by means of the Resume ID, the ShortMAC-I, optionally the C-RNTI, the failure cell PCI and the E-UTRAN Cell Identifier of the new cell contained in the RETRIEVE UE CONTEXT REQUEST message, it shall respond with the RETRIEVE UE CONTEXT RESPONSE message. The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
UNCHANGED PART OMITTED
If the NR V2X Services Authorized IE is contained in the RETRIEVE UE CONTEXT RESPONSE message and it contains one or more IEs set to "authorized", the eNB shall, if supported, consider that the UE is authorized for the relevant service(s).
If the PC5 QoS Parameters IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new eNB shall, if supported, use it for the concerned UE’s NR sidelink communication as specified in TS 23.285 [41].
If the UE Radio Capability ID IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new eNB shall, if supported, store this information in the UE context and use it as specified in TS 23.401 [12].
If the IMS voice EPS fallback from 5G IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new eNB shall, if supported, store this information in the UE context and consider that the UE was previously handed over from NG-RAN to E-UTRAN due to an IMS voice fallback.
UNCHANGED PART OMITTED
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Title:	[DRAFT] Reply LS on “Response to “Reply to LS on UE capability signaling for IoT-NTN””
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	LS S2-2211431/ R3-230031 Response to “Response to “Reply to LS on UE capability signaling for IoT-NTN”” from SA2
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Release 17
Work Item:	LTE_NBIOT_eMTC_NTN

Source:	Huawei [will be RAN3]
To:	SA2
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	RAN2, CT1

Contact person:	Philippe Reininger
	philippe.reininger@huawei.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	R3-23xxxxx
1	Overall description
RAN3 would like to thank SA2 for the LS on IoT-NTN UE capabilities.
RAN3 discussed and agreed on RAN3’s X2 specifications update related to the IoT-NTN UE capabilities exchange (see attachment). 
2	Actions
To 3GPP SA2
ACTION: 	RAN3 respectfully asks SA2 to take the above information into consideration.

3	Dates of next RAN3 meetings
Updated meeting schedule can be found at: https://portal.3gpp.org/?tbid=373&SubTB=381#/ 
RAN3#119-bis-e		2023-04-17 - 2023-04-26		Electronic
RAN3#120		2023-05-22 - 2023-05-26		Korea, KR
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