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1. Introduction
RAN3 discussed in last e-meeting aspects related to RAN3 impacts for support of positioning in RRC_INACTIVE state [1]. The following points require discussion and decision on the signalling design:
	1. Agree to add a new assistance information from LMF to gNB, which can include e.g. the UE expected periodical reporting. 
Content and signalling details are FFS

2. Agree to support forwarding the positioning context over Xn, when UE resumes in a new gNB in response to RAN paging. 
The details of the signalling and the content of the positioning context are FFS (including e.g. which SRS configuration to send to the target, the one recommended by the LMF or the one adopted in the source)?



In this contribution, we propose our views and solutions to support the above points. 
3. Discussion
2.1 New LMF Assistance Information for RRC_Inactive
To support Positioning a UE in RRC_Inactive, it was agreed to add a new assistance information from LMF to gNB, which can include an indication on the period of deferred positioning (for deferred MT-LR use case); or be used in general to assist the gNB for positioning the UE in RRC_INACTIVE. Some parameters may also be further added based on RAN1 agreements and RAN2 progress. 
Looking at the current procedures we have in NRPPa, RAN3 can discuss the following two options to consider:
- Option 1: enhance the Assistance Information Transfer Procedures (ASSISTANCE INFORMATION CONTROL and ASSISTANCE INFORMATION FEEDBACK messages) by adding new IE(s) related to the assistance information for RRC_Inactive state;
- Option 2: define new procedures: " RRC_INACTIVE Assistance Information Transfer Procedures".
Regarding option 1, the Assistance Information Transfer Procedures are defined broadly enough in TS 38.305 and TS 38.455 to be re-used for this purpose (all IEs except the basic EP ones have optional presence). Besides, F1AP impacts can be avoided since RRC_INACTIVE is configured at the gNB-CU. 
Option 2 on the other hand, requires defining a new procedure with more stage 2 and stage 3 impacts for definition, specification, and later maintenance work. Besides, specifying a procedure for LMF providing assistance data for RRC_INACTIVE positioning contradicts with the agreement that LMF is not aware of the UE’s RRC state.
Since we are at the before-last e-meeting of Rel-17 and we have many topics to finalize on Positioning, it is proposed to simply enhance the Assistance Information Transfer Procedures to support the use case of RRC_Inactive positioning.
Proposal 1: Enhance the Assistance Information Transfer Procedures (ASSISTANCE INFORMATION CONTROL and ASSISTANCE INFORMATION FEEDBACK messages) by adding a new Assistance information for RRC_Inactive positioning IE
Regarding the content of the new IE, as mentioned above and in our previous contributions [3] and [4], the UE’s Deferred Positioning periodicity needs to be included so that the gNB can be aware of the activity of the UE and decide whether to release the UE into RRC_INACTIVE. If the gNB decides to release the UE into RRC_INACTIVE, the gNB can configure suitable CG-SDT resource for the UE according to the period of deferred positioning.
[image: ]
Proposal 2: The new Assistance information for RRC_Inactive positioning IE includes the Deferred Positioning periodicity to support deferred MT-LR case
Also, when the NG-RAN receives the assistance information from the 5GCN to configure the RNA, the gNB may also benefit from LMF assistance information to further define or restrict the RNA for positioning purpose. For instance, in the case of RNA with cells in a geographical area consisting of factory premises, there can be outside and inside factory premises. An NG-RAN may configure the RNA to be the entire geographical area, but from LMF’s perspective, the assistance information for deferred positioning should consist only of inside factory premises (for example, some posSIBs may not need to be broadcasted in outside the factory premises). Hence, a validity area for the LMF assistance information may be needed. This can be realized today via the list of cells we have in the ASSISTANCE INFORMATION CONTROL.
Observation 1: A validity area for the LMF assistance information can be needed to restrict the RNA. This can be realized by the list of cells we have in the ASSISTANCE INFORMATION CONTROL
For the validity of the Deferred positioning in a specific area, it can be realized by the Reporting Amount IE.
A TP to NRPPa BL CR is proposed in Annex 1 below
Proposal 3: Agree and discuss the NRPPa in Annex 1.
2.2 Forwarding of the positioning context over Xn
To support UE mobility in RRC_INACTIVE during an on-going positioning session, it has been proposed by [2] to forward the UE-associated NRPPa over Xn as part of the UE Context Information IE within the RETRIEVE UE CONTEXT RESPONSE message. It was proposed that the UE related information would include the Requested SRS transmission characteristics IE sent by LMF to the old NG-RAN node in the POSITIONING INFORMATION REQUEST message, plus the Routing ID. 
From our view, the UE related information to signal should be the SRS configuration that has been actually adopted by the old gNB, and not the one proposed by the LMF. In fact, from an NG-RAN perspective, the target gNB would prefer to know the actual configuration of the UE adopted by the source node, rather than the configuration recommended by LMF, which may not have been adopted by the source. Thus, signalling the old’s gNB UE SRS Configuration IE can be closer to what the target may decide to adopt at the end.
Observation 2: Signalling the old’s gNB UE SRS Configuration can be closer to what the target may decide to adopt than the initial LMF recommendation.
Besides, it may not be pertinent to signal the Requested SRS transmission characteristics IE over Xn, even if that represents UE-associated information, since it is based on LMF getting, at a previous step, the local source gNB’s capabilities signalled during the TRP Information Exchange procedure, such as the supported bandwidth and SSB configuration, which will be used by LMF to prepare its recommendation. Therefore, it is proposed to signal the SRS Configuration adopted by the source node in the UE Context Information IE within the RETRIEVE UE CONTEXT RESPONSE message.
Proposal 4: To support UE mobility in RRC_Inactive, RAN3 to agree signalling the SRS Configuration adopted by the source node in the UE Context Information IE within the RETRIEVE UE CONTEXT RESPONSE message to the new gNB.
Another second aspect is the interaction between the new NG-RAN node and the LMF. After the context relocation and the completion of the path switch request procedure with AMF, the new target gNB can send an UPLINK UE ASSOCIATED NRPPA TRANSPORT message to the AMF including the NRPPa PDU and the Routing ID. Hence, it makes sense for the new NG-RAN to know the LMF identifier as proposed by [2]. As for the NRPPa PDU, it will comprehend the content of the POSITIONING INFORMATION UPDATE message which includes the SRS Configuration IE. Hence, it makes also sense to signal the SRS Configuration over Xn.
[bookmark: _Toc51775997][bookmark: _Toc56773019][bookmark: _Toc64447648][bookmark: _Toc74152304][bookmark: _Toc88654157]9.1.1.13	POSITIONING INFORMATION UPDATE
This message is sent by NG-RAN node to indicate that a change in the SRS configuration has occurred.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.2.36
	
	YES
	ignore



Proposal 5: The UE positioning context includes the SRS Configuration IE. The new NG-RAN node interacts with the LMF using the POSITIONING INFORMATION UPDATE message.
Proposal 6: Discuss and agree TP to XnAP BL CR in Annex 2
3. Conclusion
Proposal 1: Enhance the Assistance Information Transfer Procedures (ASSISTANCE INFORMATION CONTROL and ASSISTANCE INFORMATION FEEDBACK messages) by adding a new Assistance information for RRC_Inactive positioning IE
Proposal 2: The new Assistance information for RRC_Inactive positioning IE includes the Deferred Positioning periodicity to support deferred MT-LR case
Observation 1: A validity area for the LMF assistance information can be needed to restrict the RNA. This can be realized by the list of cells we have in the ASSISTANCE INFORMATION CONTROL
Proposal 3: Agree and discuss the NRPPa in Annex 1.
Observation 2: Signalling the old’s gNB UE SRS Configuration can be closer to what the target may decide to adopt than the initial LMF recommendation.
Proposal 4: To support UE mobility in RRC_Inactive, RAN3 to agree signalling the SRS Configuration adopted by the source node in the UE Context Information IE within the RETRIEVE UE CONTEXT RESPONSE message to the new gNB.
Proposal 5: The UE positioning context includes the SRS Configuration IE. The new NG-RAN node interacts with the LMF using the POSITIONING INFORMATION UPDATE message.
Proposal 6: Discuss and agree TP to XnAP BL CR in Annex 2
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5. Annex 1: TP to NRPPa BL CR
<<START OF CHANGES>>
[bookmark: _Toc534730142][bookmark: _Toc51776008][bookmark: _Toc56773030][bookmark: _Toc64447659][bookmark: _Toc74152315][bookmark: _Toc88654168]9.1.3.1	ASSISTANCE INFORMATION CONTROL
This message is sent by the LMF to transfer assistance information.
Direction: LMF  NG-RAN Node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Assistance Information
	O
	
	9.2.19
	
	YES
	reject

	Broadcast 
	O
	
	ENUMERATED (start, stop, …)
	
	YES
	reject

	Positioning Broadcast Cells
	O
	
	9.2.59
	The cell(s) that are requested to broadcast posSIB(s) according to the Assistance Information IE.
	YES
	reject

	Deferred Positioning Periodicity
	O
	
	9.2.X
	Corresponds to the UE Reporting Information
	YES
	ignore



<<NEXT CHANGE>>
9.2.X Deferred Positioning Periodicity 
This IE contains the UE deferred reporting information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[bookmark: _Hlk91774842]Reporting Amount
	M
	
	INTEGER (0..64)
	Value 0 represents an infinite number of periodic reporting

	Reporting Interval
	M
	
	ENUMERATED (
none, 0.25,
0.5, 1, 2, 4, 8, 16, 32, 64)
	



<<END OF CHANGE>>


6. Annex 2: TP to XnAP BL CR
<<START OF CHANGES>>
[bookmark: _Toc20955249][bookmark: _Toc29991446][bookmark: _Toc36555846][bookmark: _Toc44497566][bookmark: _Toc45107954][bookmark: _Toc45901574][bookmark: _Toc51850653][bookmark: _Toc56693656][bookmark: _Toc64447199][bookmark: _Toc66286693][bookmark: _Toc74151388]9.2.1.13	UE Context Information – Retrieve UE Context Response
This IE contains the UE context information within the RETRIEVE UE CONTEXT RESPONSE message.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the old NG-C connection.
	–
	

	Signalling TNL Association Address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	AS Security Information
	M
	
	9.2.3.50
	
	–
	

	UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	[bookmark: _Hlk508046299]PDU Session Resources To Be Setup List
	M
	
	9.2.1.1
	
	–
	

	RRC Context
	M
	
	OCTET STRING
	Includes the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331[10] if the old and new serving NG-RAN nodes are gNBs.
Includes either the HandoverPreparationInformation message as defined in subclause 10.2.2 of TS 36.331 [14] or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the old and new serving NG-RAN nodes are ng-eNBs.
	–
	

	Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414392]NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	Ignore

	UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	UE Positioning Information
	O
	
	9.2.3.X
	
	YES
	ignore



[bookmark: _Toc44497796][bookmark: _Toc45108183][bookmark: _Toc45901803][bookmark: _Toc51850884][bookmark: _Toc56693888][bookmark: _Toc64447432][bookmark: _Toc66286926][bookmark: _Toc74151621]<<NEXT CHANGE>>
9.2.3.x	UE Positioning Information
This IE contains the UE positioning information configured by the NG-RAN node for the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SRS Configuration
	M
	
	OCTET STRING
	The SRS Configuration IE as defined in TS 38.455 [45]

	Routing ID
	O
	
	OCTET STRING
	TS 38.413 [5]



<<End of CHANGES>>
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