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1. Introduction
In this contribution, we discuss the following two points for support of positioning with RRC_INACTIVE:
1) Encoding of the UE Reporting Information IE. 
2) how to enable the gNB-CU informing the gNB-DU to reserve the SRS configuration in DU for RRC_INACTIVE UE positioning
1. Discussion
2.1 Encoding of the UE Reporting Information IE
In last meeting, it was agreed to introduce a new IE UE Reporting Information to the POSITIONING INFORMATION REQUEST message. The new IE contains two sub-IEs. i.e. Reporting Amount and Reporting Interval. The details of the two IEs (including the presence) are left FFS.
	9.2.x7 UE Reporting Information
This IE contains the UE Reporting Information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Reporting Amount
	M
	
	FFS
	

	Reporting Interval
	M
	
	FFS
	





 
During the CB discussion [1], it was proposed to either encode the sub-IEs following LPP UE PeriodicalReporting. An extract from TS 37.355 is provided below:
	CommonIEsRequestLocationInformation
The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.
-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]]
}

...

PeriodicalReportingCriteria ::=		SEQUENCE {
	reportingAmount						ENUMERATED {
											ra1, ra2, ra4, ra8, ra16, ra32,
											ra64, ra-Infinity
										} DEFAULT ra-Infinity,
	reportingInterval					ENUMERATED {
											noPeriodicalReporting, ri0-25,
											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64
										}
}




Or to define the information needs as provided in the LCS-PeriodicTriggeredInvoke, which is specified in TS 24.080 where some data types are imported from 29.002.
In our view, since this is for CG-SDT resource configuration of the UE to report the positioning measurements, it is sufficient to use the periodicity as in LPP. We do not see the need to inform the gNB the potential traffic in next hours, or even days, since the transmission of Small Data in RRC_INACTIVE state is a temporary situation. Therefore, we propose to encode as in LPP.
[bookmark: _Hlk95393620]Proposal 1: The encoding of the UE Reporting Information IE follows LPP format
Furthermore, there was a discussion in RAN2 that when the UE has received the pre-configuration of SRS in RRC_CONNECTED state, it shall store and reuse that pre-configuration in RRC_INACTIVE and follow its validity criteria, i.e., area and time of validity of the RRC_INACTIVE positioning pre-configuration. We think there is benefit in signalling such validity conditions (e.g. time validity and area validity) of the UE assistance information when, for e.g., the gNB is configuring SRS configurations that are intended to be used by UE during RRC INACTIVE state only in a specific area and under a specific timer.

Furthermore, it was discussed in RAN2 that when the UE has received the SRS preconfiguration in RRC_CONNECTED state, it should store and reuse this preconfiguration in RRC_INACTIVE state and follow its validity criteria, which are the area and time validity of this preconfiguration for positioning during the RRC_INACTIVE state period. We believe that it is advantageous to signal such validity conditions (e.g. time validity and area validity) in the UE Reporting Information IE, so that, for example, the gNB configures UL SRS by the UE in RRC_INACTIVE following those validity criteria.
Proposal 2: Introduce a validity area and validity timer for the positioning related configuration in RRC_INACTIVE in the UE Reporting Information IE.
A TP to NRPPa BL CR is provided in the annex 1.

2.2 Reservation of the SRS resources at the gNB-DU
The discussion of CG-SDT resources configuration and resource storage is discussed as part of the SDT WI in AI 24.3. 
Below, we can find the current stage 2 signalling as endorsed in TS 38.401 BL CR[2]:
	8.x.2	CG based SDT
The procedure for CG based small data transmission in RRC Inactive is shown in Figure 8.x.2-1.


Figure 8.x.2-1: CG based Small Data Transmission in RRC Inactive state. 
1.	The gNB-CU decides to change UE into RRC_INACTIVE state.
2.	The gNB-CU-CP decides to configure CG-SDT, it sends UE CONTEXT MODIFICATION REQUEST message by including a query indication for CG-SDT related resource configuration.
3.  The gNB-DU sends UE CONTEXT MODIFICATION RESPONSE message by including the CG-SDT related resource configurations within the DU to CU RRC Information IE.
[bookmark: _Hlk95249423]4. 	The gNB-CU-CP sends UE CONTEXT RELEASE COMMAND message to gNB-DU. The gNB-CU notifies gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive.
5. 	The gNB-DU sends UE CONTEXT RELEASE COMPLETE message. The gNB-DU shall keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive. The gNB-DU shall store which bearers are CG-SDT bearers and the C-RNTI.
Editor’s note: In the step 4/5, which F1AP procedure used to send the RRC release message to the UE is FFS.
6. 	The gNB-DU sends RRCRelease message to UE.
After a period of time UE in RRC_inactive mode
7.	The UE decides to perform CG based SDT procdure, it sends RRCResumeRequest message together with UL small data/UL NAS PDU.
8.	The gNB-DU sends UL RRC MESSAGE TRANSFER message including RRCResumeRequest message.
9/10.	The gNB-CU-CP initiates E1AP BEARER CONTEXT MODIFICATION procedure to resume SDT DRB.
Editor’s note: Before step 8, it is FFS whether the UL small data/UL NAS PDU shal be buffered at gNB-DU until gNB-CU-CP verifies successfully via UE’s I-RNTI.




[bookmark: _Hlk95249643]As we can see from the above stage 2 description, the gNB-CU in step 4 asks the gNB-DU to store the CG-SDT resources when UE enters RRC-Inactive state using the F1 UE CONTEXT RELEASE COMMAND message. There is some FFS on the signalling though. We can assume however, that at elast for CG-SDT positioning with UL SRS resources reservation, we can use the same F1 message described in step 4 to include, e.g., a Reserve SRS for positioning IE when the UE goes to inactive.
Observation 1: Similarly to CG-SDT resource reservation, an indication can be added in the  F1 UE CONTEXT RELEASE COMMAND message (gNB-CU initiated)
However, how the procedural text will look like, and the encoding of the new IE needs to be aligned with the signalling that will be agreed upon in the dedicated CG-SDT F1 CR in AI 24.3 during RAN3#115-e meeting.
Proposal 3: The gNB-CU sends an indication Reserve SRS for positioning IE to gNB-DU for reservation of the UL SRS positioning resources in RRC INACTIVE state using the F1 UE CONTEXT RELEASE COMMAND message. FFS on the procedural text and IE encoding pending on RAN3 progress on CG-SDT in AI 24.3
A TP to F1AP BL CR is provided in the annex 2.
3. Conclusion
Proposal 1: The encoding of the UE Reporting Information IE follows LPP format
Proposal 2: Introduce a validity area and validity timer for the positioning related configuration in RRC_INACTIVE in the UE Reporting Information IE.
Observation 1: Similarly to CG-SDT resource reservation, an indication can be added in the  F1 UE CONTEXT RELEASE COMMAND message (gNB-CU initiated)
[bookmark: _Hlk95252433]Proposal 3: The gNB-CU sends an indication Reserve SRS for positioning IE to gNB-DU for reservation of the UL SRS positioning resources in RRC INACTIVE state using the F1 UE CONTEXT RELEASE COMMAND message. FFS on the procedural text and IE encoding pending on RAN3 progress on CG-SDT in AI 24.3
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5. Annex 1: TP to NRPPa BL CR
<<START OF CHANGES>>
[bookmark: _Hlk95250476]9.2.x8	UE Reporting Information
This IE contains the UE Reporting Information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	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)
	

	Validity area
	O
	
	NR CGI
9.2.9
	

	Validity timer
	O
	
	INTEGER (0..64)
	



<<NEXT CHANGE>>
UEReportingInformation::= SEQUENCE {
	reportingAmount				INTEGER (0..64),,
	reportingInterval			ENUMERATED {none, quarter, half, one, two, four, eight, sixteen, thirty-two, ...},
	validityTimer			INTEGER (0..64)	OPTIONAL,
	validityArea			CGI-NR			OPTIONAL,
	iE-extensions			ProtocolExtensionContainer { { UEReportingInformation-ExtIEs } }	OPTIONAL,
	...
}

<<END OF CHANGE>>


6. Annex 2: TP to F1AP BL CR
<<START OF CHANGES>>
[bookmark: _Toc20955783][bookmark: _Toc29892877][bookmark: _Toc36556814][bookmark: _Toc45832200][bookmark: _Toc51763380][bookmark: _Toc64448543][bookmark: _Toc66289202][bookmark: _Toc74154315][bookmark: _Toc81383059]8.3.3.1	General
The purpose of the UE Context Release procedure is to enable the gNB-CU to order the release of the UE-associated logical connection or candidate cells in conditional handover or conditional PSCell change. The procedure uses UE-associated signalling.
[bookmark: _Toc20955784][bookmark: _Toc29892878][bookmark: _Toc36556815][bookmark: _Toc45832201][bookmark: _Toc51763381][bookmark: _Toc64448544][bookmark: _Toc66289203][bookmark: _Toc74154316][bookmark: _Toc81383060]8.3.3.2	Successful Operation
[image: ]
Figure 8.3.3.2-1: UE Context Release (gNB-CU initiated) procedure. Successful operation
The gNB-CU initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the gNB-DU. 
Upon reception of the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message.
If the old gNB-DU UE F1AP ID IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall additionally release the UE context associated with the old gNB-DU UE F1AP ID.
If the UE CONTEXT RELEASE COMMAND message contains the RRC-Container IE, the gNB-DU shall send the RRC container to the UE via the SRB indicated by the SRB ID IE.
If the UE CONTEXT RELEASE COMMAND message includes the Execute Duplication IE, the gNB-DU shall perform CA based duplication, if configured, for the SRB for the included RRC-Container IE. 
If the Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall consider that the gNB-CU is cancelling only the conditional handover or conditional PSCell change associated to the cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE.
FFS on the procedural text for the Reserve SRS for positioning IE pending on RAN3 progress on CG-SDT in AI 24.3
Interactions with UE Context Setup procedure:
The UE Context Release procedure may be performed before the UE Context Setup procedure to release an existing UE-associated logical F1-connection and related resources in the gNB-DU, e.g. when gNB-CU rejects UE access it shall trigger UE Context Release procedure with the cause value of UE rejection.
[bookmark: _Toc20955785][bookmark: _Toc29892879][bookmark: _Toc36556816][bookmark: _Toc45832202][bookmark: _Toc51763382][bookmark: _Toc64448545][bookmark: _Toc66289204][bookmark: _Toc74154317][bookmark: _Toc81383061]8.3.3.4	Abnormal Conditions
If one or more candidate cells in the Candidate Cells To Be Cancelled List IE included in the UE CONTEXT RELEASE COMMAND message were not prepared using the same UE-associated signalling connection, the gNB-DU shall ignore those non-associated candidate cells.
<<NEXT CHANGE>>

[bookmark: _Toc20955877][bookmark: _Toc29892989][bookmark: _Toc36556926][bookmark: _Toc45832357][bookmark: _Toc51763610][bookmark: _Toc64448776][bookmark: _Toc66289435][bookmark: _Toc74154548][bookmark: _Toc81383292]9.2.2.5	UE CONTEXT RELEASE COMMAND
This message is sent by the gNB-CU to request the gNB-DU to release the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell change.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	RRC-Container
	O
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8] encapsulated in a PDCP PDU, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore

	SRB ID
	C- ifRRCContainer
	
	9.3.1.7
	The gNB-DU sends the RRC message on the indicated SRB.
	YES
	ignore

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	Include it if RRCReestablishmentRequest is not accepted
	YES
	ignore

	Execute Duplication
	O
	
	ENUMERATED (true, ...)
	This IE may be sent only if duplication has been configured for the UE. 
	YES
	ignore

	[bookmark: _Hlk95251246]RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	Reserve SRS for positioning (FFS based on CG-SDT progress)
	O
	
	ENUMERATED (true, …)
	Indicates whether gNB-DU should reserve UL SRS resources for positioning
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.



	Condition
	Explanation

	ifRRCContainer
	This IE shall be present if the RRC container IE is present.



[bookmark: _Toc44497796][bookmark: _Toc45108183][bookmark: _Toc45901803][bookmark: _Toc51850884][bookmark: _Toc56693888][bookmark: _Toc64447432][bookmark: _Toc66286926][bookmark: _Toc74151621]<<NEXT CHANGE>>

<<End of CHANGES>>
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