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1.  Introduction

Last RAN3 meeting discussed the RRC_INACTIVE positioning and the following agreements were made:
Assistance information

Include UE reporting information in POSITIONING INFORMATION REQUEST message. 

Positioning context related

Include Routing ID and Requested SRS transmission characteristics in RETRIEVE UE CONTEXT RESPONSE message over XnAP, other information is FFS. 

SRS reservation

Send an indication (e.g. Reserve SRS) IE from gNB-CU to gNB-DU over F1AP to reserve the SRS configuration in DU for RRC_INACTIVE UE positioning, FFS on the details. 
Open issue 1, RAN3 to discuss the case of without anchor relocation for RRC_INACTIVE UE positioning. (e.g. identify the issues or possible enhancement) based on the progress of SDT WI.

Open issue 2, RAN3 to discuss how to release the reversed SRS resource in gNB-DU after positioning complete (e.g. whether using pre-configured conditions or current message or IEs)  

This paper further discusses the RRC_INACTIVE positioning.
2.  Discussion
2.1. Assistance information
2.1.1. UE Reporting Information
In current BL CR, the assistance information have the following form:
	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

FFS

Reporting Interval

M

FFS




The two otpions mainly include the measurement report inforamtion in LPP and the deferred report information in LCS message:

Option A:  measurement report inforamtion in LPP
	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)
	


Option B: deferred report information in LCS message：
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Reporting Duration
	M
	
	INTEGER (1.. 8640000)
	In seconds

Refer to TS 24.080

	Reporting Interval
	M
	
	INTEGER (1.. 8639999)
	In seconds
Refer to TS 24.080.


It is common understanding that the UE reporting inforamtion is used for assisting the gNB to configure CG-SDT for the UE reporting for the deferred positioning. Since the deferred postioning does not necessarily be the DL postioning, there may be no LPP request location information message sent to the UE. Therefore, the UE Reporting Information IE can include the report information in LCS message as Option B.
In the last meeting, one company pointed out that in 24.080, an “Duration” is used for both periodic and triggered event report for the UE. It seems better to use “Duration”, rather than “Amount+Interval”, because both periodic and triggered event report can be included.
Observation 1: The UE reporting information is used for assisting gNB to configure CG-SDT for deferred postioning. The deffered reporting does not necessarily include LPP request location inforamtion message. 
Proposal 1: Use reporting Duration and Interval from TS24.080 in UE Reporting Information IE. 
2.1.2. Assitance inforamtion for releasing to RRC_inactive
In Release-16 the gNB would always keep UE in RRC connected when configuring UE sending SRS, while in Release-17 the gNB has the choice of sending UE into RRC_INACTIVE. It is better to let the LMF to suggest the gNB to either keep the UE in RRC_CONNECTED or release the UE into RRC_INACTIVE. Otherwise the gNB would always go with the way of Release-17 to release the UE into RRC_INACTIVE. Since the UE may have different capabilities in RRC_INACTIVE from that in RRC_CONNECTED, always trying to release UE into RRC_INACTIVE may not be able to guarantee the performance in accuracy.

Also, for the DL positioning, to help the gNB-CU to make the decisions to release the UE into RRC_INACTIVE rather RRC_IDLE, the LMF can send the information in the POSITIONING INFORMATION REQUEST message to suggest the gNB-CU that the gNB can release the UE into RRC Inactive state. Then, it is the gNB to decide the RRC state, or the time when to release the UE into RRC inactive.
Proposal 2: LMF to include the assistance information (eg. Suggested State) in Positioning Information Request message to suggest the gNB-CU to release the UE into RRC Inactive state.
2.2. Positioning context at Xn
In RAN3#114, it was agreed that 
“Agree to add a new cause value in NRPPa when the UE has moved to another serving gNB node. 

Agree to support forwarding the positioning context over Xn, when UE resumes in a new gNB in response to RAN paging.” 
Then, in RAN3#114bis, it is agreed that “Include Routing ID and Requested SRS transmission characteristics in RETRIEVE UE CONTEXT RESPONSE message over XnAP, other information is FFS.”.

In last meeting, different scenarios are discussed for the inactive positioning. 

2.2.1. Scenario 1: UE is already in the RRC_INACTIVE state and has moved out of the anchor gNB, an UE-associated NPRRa message arrives at the anchor, who then initiates the paging and the UE resumes from the new gNB. 
This scenario has been adressed by the solutions agreed in RAN3#114 and RAN3#114b, with the following solutions:
1. The anchor gNB send the Positioning Information Failure with new cause value. Then, the LMF can re-send the Positioning Information Request message to the new anchor gNB after received the new message. This method can only be used when the anchor is relocated because the LMF will always send the NRPPa to the anchor gNB. 
2. The anchor gNB forward the Routing ID and Requested SRS transmission characteristics over Xn. This method can let the new serving gNB to configure SRS for the UE based on the information of Requested SRS transmission characteristics. When the anchor was not relocated after the UE resuming in response to paging, this method can ensure the UE can be configured with SRS. 
Therefore, the existing solutions can already address the senario 1. 
Observation 2: The existing solutions can already address the scenario that the UE in RRC_INACTIVE state resumes to a new gNB in response to the paging message after the UE-assocated NRPPa message arrives at anchor gNB. 
2.2.2. Scenario 2: Deferred positoning is on-going and the UE resume in the new gNB rather than the anchor gNB.
The procedure of deferred positoining is under discussion in RAN2. In the last RAN2 meeting, two procedures were submitted for UL positioning: one is from the joint paper R2-2200424 [2] and the other is R2-2200963 [3] from Qualcomm.

In the joint paper  R2-2200424 (Way-forward for RRC_INACTIVE positioning
Huawei, CATT, China Unicom, CMCC, Fraunhofer, Futurewei, HiSilicon, Intel Corporation, Spreadtrum Communications, OPPO, VIVO, Xiaomi, ZTE Corporation), the procedure is as follows:
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Figure 1, Procedure for deferred UL positioning
In the paper R2-2200963, the deferred UL+DL procedure is as follows:
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Figure 2, Procedure for deferred UL+DL positioning
According to the disscussion in RAN2, the main difference bwteen the two solution is when to send the Event Report ACK message to the UE. In figure 1, the Event Report ACK is sent when the Event Report is received to align the current SA2 procedure in TS23.273, while in Figure 2 the Event Report is sent after the SRS configuration is complete.
In both procedures, the UE would firstly send the Event report to the LMF and then the LMF triggers the procedure for SRS configuration. 

Observation 3: In the stage 2 procedures discussed in RAN2, the UE firstly sends the Event report to the LMF and then the LMF triggers the NRPPa procedure for SRS configurations.

In order to identify whether Xn interface needs to be enhanced for the above two procedures, it is necessary to consider the two cases of whether anchor relocation is performed during the Event Report procedure. 
Case 1: Anchor is relocated when the Event Report is sent.
In this case, the LMF would send the NRPPa to the new serving RAN, who will configure the SRS and response to the LMF with the SRS configurations. There is no additional issues to be addressed. 
Observation 4: If the anchor is relocated when the Event Report is sent, the LMF would send the Positioning Information Request to the new serving RAN. There is no issues for the configuration of SRS.
Case 2: Anchor is not relocated when the Event Report is sent.

In this case, the anchor RAN node would not relocate the UE context to the new serving RAN. Paper [4] provides an example of non-anchor relocation. 
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Figure 3, An example of non-anchor relocation [4]
In Figure 3, when the anchor gNB received the NRPPa Positioning Information Request message, it needs to forward the postioning related context, such as “requested SRS transmission charachteristics” IE, to the new serving gNB in step 8. The new serving gNB determines the SRS configurations and send back the SRS configurations to the achor gNB (step 10), who then send the SRS configuration to the UE via RRC Release message (step 13&14).
According to the discussion in SDT, in the step 4, the serving gNB would send the UE Context Retrieve Request message. Then, in the step 13, the RRC Release message is included in the UE Context Retrieve Failure message. Between them, new procedure would be defined for SDT related configuration exchange.
Observation 5: In SDT discussion, the RRC Release message is included in the UE Context Retrieve Failure message when the anchor is not relocated. New procedure would be defined within the Retrieve UE context procedure for SDT related configuration exchange at Xn.

The new procedure defined for SDT related configuration exchange is still under discussion in SDT and it is not suitable for positioning inforamtion exchange in step 8 and step 10, because the SDT inforamtion is always mandatory. New procedure and messages need to be defined for the postioning context exchange at the Xn interface to support deferred UL postioning in RRC_INACTIVE without anchor relocation
Observation 6: New procedure and messages need to be defined to support positioning context exchange for the case without anchor relocation.
Since in the current SDT discussion, the RRC Release message is included in the UE Context Failure message, it would be difficult for the step 15 to be sent, since the anchor gNB would not expect any message to be received after send the RRC release message via UE Context Failure message.
Observation 7: New procedure may need to be defined to convey RRC Release message to configure SRS for the UE.
Considering the impacts on the Xn interface are huge and the time is limited for Rel-17, it is proposed to address this issue in R18, or at least after the SDT discussion is complete.

Proposal 3: Postpone the discussion of supporting the case of without anchor relocation for the UL and UL+DL positoining, either in Rel-18, or at least after the SDT discussion is complete.
2.3. SRS reservation and release
In the last meeting, it is agreed that: “Send an indication (e.g. Reserve SRS) IE from gNB-CU to gNB-DU over F1AP to reserve the SRS configuration in DU for RRC_INACTIVE UE positioning, FFS on the details.”.
There were two options proposed for the revervation of the SRS configurations at the gNB-DU when releasing the UE into RRC_INACTIVE.

Option 1: include an indication (e.g. Reserve SRS) in POSITIOING INFOMRAITION REQUEST message.
Option 2: include an indication (e.g. Reserve SRS) in UE Context Release message.
Option 1 is to notify the gNB-DU that this SRS should be reserved if the UE is later released to RRC_INACTIVE. It does not mean that the UE has already been decided to be released to inactive when sending the indication. It is to let the gNB-DU to know that the SRS should be reserved, if the UE is later released to the INACTIVE. In other words, the SRS should be reserved until there is Positioning Deactivation message received at the DU. Another benifites of the Option 1 is that it is controlled based on the positoning procedure. 

Observation 8: Include an indication (e.g. Reserve SRS) in POSITIOING INFOMRAITION REQUEST message can making the reservation to be controlled based on the postioning procedure.
Since most companies support Option 2 in the last RAN3 meeting, we can also follow the mojority.

Proposal 4:  Include an indication (e.g. Reserve SRS) either in POSITIOING INFOMRAITION REQUEST message, or RRC CONTEXT RELEASE COMMAND message.

There is another issue that: “Open issue 2, RAN3 to discuss how to release the reversed SRS resource in gNB-DU after positioning complete (e.g. whether using pre-configured conditions or current message or IEs)”
In our view, the Positioning Deactivation can be used for releasing from gNB-DU. When the gNB knows the UE moves to another gNB, such as context retrieve, then it can send the Positioning Deactivation. There is no need for new condition for releasing the SRS. 
Also, if the DU has independent release condition, there is risk that the UE is still sending SRS but the DU has already released the resource. That will cause interference and contradict to our intention to reserve SRS resource.
Observation9: If the DU has independent release condition, there is risk that the UE is still sending SRS but the DU has already released the resource, which contradicts to our intention to reserve SRS resource at the gNB-DU.
Proposal 5: Do not define SRS release condition at the gNB-DU; use the Positioning Deactivation to release the SRS.
The text proposal is attached. It is proposed to agree the TP.
Proposal 6:  Agree the TPs.
3. Conclusion

Based on the discussion in this paper, we propose the following:
Observation 1: The UE reporting information is used for assisting gNB to configure CG-SDT for deferred postioning. The deffered reporting does not necessarily include LPP request location inforamtion message. 
Proposal 1: Use reporting Duration and Interval from TS24.080 in UE Reporting Information IE. 
Proposal 2: LMF to include the assistance information (eg. Suggested State) in Positioning Information Request message to suggest the gNB-CU to release the UE into RRC Inactive state.
Observation 2: The existing solutions can already address the scenario that the UE in RRC_INACTIVE state resumes to a new gNB in response to the paging message after the UE-assocated NRPPa message arrives at anchor gNB. 
Observation 3: In the stage 2 procedures discussed in RAN2, the UE firstly sends the Event report to the LMF and then the LMF triggers the NRPPa procedure for SRS configurations.

Observation 4: If the anchor is relocated when the Event Report is sent, the LMF would send the Positioning Information Request to the new serving RAN. There is no issues for the configuration of SRS.
Observation 5: In SDT discussion, the RRC Release message is included in the UE Context Retrieve Failure message when the anchor is not relocated. New procedure would be defined within the Retrieve UE context procedure for SDT related configuration exchange at Xn.

Observation 6: New procedure and messages need to be defined to support positioning context exchange for the case without anchor relocation.
Observation 7: New procedure may need to be defined to convey RRC Release message to configure SRS for the UE.
Proposal 3: Postpone the discussion of supporting the case of without anchor relocation for the UL and UL+DL positoining, either in Rel-18, or at least after the SDT discussion is complete.

Observation 8: Include an indication (e.g. Reserve SRS) in POSITIOING INFOMRAITION REQUEST message can making the reservation to be controlled based on the postioning procedure.
Proposal 4:  Include an indication (e.g. Reserve SRS) either in POSITIOING INFOMRAITION REQUEST message, or RRC CONTEXT RELEASE COMMAND message.

Observation9: If the DU has independent release condition, there is risk that the UE is still sending SRS but the DU has already released the resource, which contradicts to our intention to reserve SRS resource at the gNB-DU.
Proposal 5: Do not define SRS release condition at the gNB-DU; use the Positioning Deactivation to release the SRS.
Proposal 6:  Agree the TPs.
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5. Text Proposal for BL CR 38.455 for RRC state suggestion
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
9.2.27
Requested SRS Transmission Characteristics

This IE contains the requested SRS configuration for the UE.

	1. IE/Group Name
	2. Presence
	3. Range
	4. IE Type and Reference
	5. Semantics Description
	6. Criticality
	7. Assigned Criticality

	Number Of Periodic Transmissions
	C-ifResourceTypePeriodic
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of periodic SRS transmissions.
	
	

	Resource Type
	M
	
	ENUMERATED (periodic, semi-persistent, aperiodic, …)
	
	
	

	CHOICE Bandwidth
	M
	
	
	
	
	

	>FR1
	
	
	ENUMERATED (5mHz, 10mHz, 20mHz, 40mHz, 50mHz, 80mHz, 100mHz, ...)
	
	
	

	>FR2
	
	
	ENUMERATED (50mHz, 100mHz, 200mHz, 400mHz,…)
	
	
	

	SRS Resource Set List
	
	0.. 1
	
	
	
	

	>SRS Resource Set Item
	
	1..< maxnoSRS-ResourceSets>
	
	
	
	

	>>Number of SRS Resources Per Set
	O
	
	INTEGER (1..16,...)
	The number of SRS Resources per resource set for SRS transmission. 
	
	

	>>Periodicity List
	
	0.. 1
	
	
	
	

	>>>Periodicity List Item
	
	1..<maxnoSRS-ResourcePerSet>
	
	
	
	

	>>>>PeriodicitySRS
	M
	
	ENUMERATED (0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, …)
	Milli-seconds
	
	

	>>Spatial Relation Information
	O
	
	9.2.34
	This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.
	
	

	>>Pathloss Reference Information
	O
	
	9.2.53
	
	
	

	>>Spatial Relation Information per SRS Resource
	O
	
	9.2.60
	
	
	

	SSB Information
	O
	
	9.2.54
	
	
	

	SRS Frequency
	O
	
	INTEGER(0..3279165)
	NR ARFCN 

The carrier frequency of SRS transmission bandwidth.
	YES
	ignore

	Suggested RRC State
	O
	
	ENUMERATED(inactive, …)
	
	YES
	ignore


	8. Condition
	9. Explanation

	ifResourceTypePeriodic
	This IE shall be present if the Resource Type IE is set to the value "Periodic".


	10. Range bound
	11. Explanation

	maxnoSRS-ResourceSets
	Maximum no of requested SRS Resource Sets for SRS transmission. Value is 16.

	maxnoSRS-ResourcePerSet  
	Maximum no of SRS Resources per set. Value is 16.


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

id-Cell-ID,

id-TRPInformationTypeItem,


id-SrsFrequency,


id-TRPType,

id-SRSSpatialRelationPerSRSResource,


id-SuggestedRRCState
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
RequestedSRSTransmissionCharacteristics ::= SEQUENCE {


numberOfTransmissions
INTEGER (0..500,...)






OPTIONAL,

-- The IE shall be present if the Resource Type IE is set to “periodic” --

resourceType


ENUMERATED {periodic, semi-persistent, aperiodic, ...},


bandwidth



BandwidthSRS,


listOfSRSResourceSet
SEQUENCE (SIZE (1.. maxnoSRS-ResourceSets)) OF SRSResourceSet-Item
OPTIONAL,


sSBInformation


SSBInfo

OPTIONAL,


iE-Extensions


ProtocolExtensionContainer { { RequestedSRSTransmissionCharacteristics-ExtIEs} } OPTIONAL,


...

}

RequestedSRSTransmissionCharacteristics-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


{ ID id-SrsFrequency

CRITICALITY ignore EXTENSION SrsFrequency

PRESENCE optional },

{ ID id-SuggestedRRCState

CRITICALITY ignore EXTENSION SuggestedRRCState

PRESENCE optional },

...

}

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
SuggestedRRCState
::=
ENUMERATED{inactive, ...}
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
id-SFNInitialisationTime-NR









ProtocolIE-ID ::= 59

id-Cell-ID













ProtocolIE-ID ::= 60
id-SrsFrequency












ProtocolIE-ID ::= 61
id-TRPType













ProtocolIE-ID ::= 62
id-SRSSpatialRelationPerSRSResource







ProtocolIE-ID ::= 63
id-SuggestedRRCState










ProtocolIE-ID ::= xx
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
6. TP to BL CR 38.455 for Assistance information for deferred periodic positioning
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
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 Duration
	M
	
	INTEGER (1.. 8640000)
	In seconds

Refer to TS 24.080

	Reporting Interval
	M
	
	INTEGER (1.. 8639999)
	In seconds
Refer to TS 24.080.


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
UEReportingInformation::= SEQUENCE {


reportingAmount



INTEGER (1.. 8640000),


reportingInterval



INTEGER (1.. 8639999),


iE-extensions


ProtocolExtensionContainer { { UEReportingInformation-ExtIEs } }
OPTIONAL,


...

}

UEReportingInformation-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
6. TP to BL CR 38.473 for reservation of SRS resource 
Option 1: include an indication (e.g. Reserve SRS) in POSITIOING INFOMRAITION REQUEST message.
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
8.13.9
Positioning Information Exchange

8.13.9.1
General

The Positioning Information Exchange procedure is initiated by the gNB-CU to indicate to the gNB-DU the need to configure the UE to transmit SRS signals and to retrieve the SRS configuration from the gNB-DU. The procedure uses UE-associated signalling.
8.13.9.2
Successful Operation
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Figure 8.13.9.2-1: Positioning Information Exchange procedure, successful operation
The gNB-CU initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the gNB-DU.

If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message.
If the Spatial Relation Information per SRS Resource IE and the Periodicity List IE are both included in the Requested SRS Transmission Characteristics IE, the gNB-DU shall consider that the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.
If the Reserve In Inactive IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU shall reserve the SRS configuration when the UE is released into RRC INACTIVE state.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.2.12.13
POSITIONING INFORMATION REQUEST

This message is sent by the gNB-CU to indicate to the gNB-DU the need to configure the UE to transmit SRS signals for uplink positioning measurement.

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

	Requested SRS Transmission Characteristics
	O
	
	9.3.1.175
	
	YES
	ignore

	Reserve In Inactive
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

E-CID-ReportCharacteristics,


Extended-GNB-CU-Name,


Extended-GNB-DU-Name,


F1CTransferPath,


SCGIndicator,

SpatialRelationPerSRSResource,

ReserveInInactive
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

id-TRP-MeasurementRequestList,


id-MeasurementBeamInfoRequest,

id-E-CID-ReportCharacteristics,

id-F1CTransferPath,

id-SCGIndicator,

id-SRSSpatialRelationPerSRSResource,

id-ReserveInInactive,

maxCellingNBDU,


maxnoofCandidateSpCells,


maxnoofDRBs,

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- Positioning Information Request

--

-- **************************************************************

PositioningInformationRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { PositioningInformationRequestIEs} },


...

}

PositioningInformationRequestIEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UE-F1AP-ID

CRITICALITY reject
TYPE GNB-CU-UE-F1AP-ID


PRESENCE mandatory
}|


{ ID id-gNB-DU-UE-F1AP-ID

CRITICALITY reject
TYPE GNB-DU-UE-F1AP-ID


PRESENCE mandatory
}|


{ ID id-RequestedSRSTransmissionCharacteristics
CRITICALITY ignore
TYPE RequestedSRSTransmissionCharacteristics
PRESENCE optional}|


{ ID id-ReserveInInactive

CRITICALITY ignore
TYPE ReserveInInactive


PRESENCE optional},


...

} 

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
ReserveInInactive
::=
ENUMERATED{true, ...}
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
id-TransmissionStopIndicator





ProtocolIE-ID ::= 430
id-SrsFrequency









ProtocolIE-ID ::= 431
id-SCGIndicator









ProtocolIE-ID ::= 432

id-EstimatedArrivalProbability





ProtocolIE-ID ::= 433
id-ReserveInInactive







ProtocolIE-ID ::= xx
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
Option 2: include an indication (e.g. Reserve SRS) in UE Context Release message..
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
2.3.1. 8.3.3
UE Context Release (gNB-CU initiated)

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.
8.3.3.2
Successful Operation
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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.
If the SRS Reservation IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall, if supported, reserve the SRS configurations for the UE.
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.

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
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

	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
	
	-
	-

	SRS Reservation
	O
	
	ENUMERATED(true, …)
	
	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.


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

E-CID-ReportCharacteristics,


Extended-GNB-CU-Name,


Extended-GNB-DU-Name,


F1CTransferPath,


SCGIndicator,

SpatialRelationPerSRSResource,


SRSReservation
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

id-TRP-MeasurementRequestList,


id-MeasurementBeamInfoRequest,

id-E-CID-ReportCharacteristics,

id-F1CTransferPath,

id-SCGIndicator,


id-SRSSpatialRelationPerSRSResource,

id-SRSReservation,

maxCellingNBDU,


maxnoofCandidateSpCells,


maxnoofDRBs,

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- UE CONTEXT RELEASE COMMAND 

--

-- **************************************************************

UEContextReleaseCommand ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { UEContextReleaseCommandIEs} },


...

}

UEContextReleaseCommandIEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UE-F1AP-ID



CRITICALITY reject
TYPE GNB-CU-UE-F1AP-ID



PRESENCE mandatory
}|


{ ID id-gNB-DU-UE-F1AP-ID



CRITICALITY reject
TYPE GNB-DU-UE-F1AP-ID



PRESENCE mandatory
}|


{ ID id-Cause






CRITICALITY ignore
TYPE Cause






PRESENCE mandatory
}|


{ ID id-RRCContainer




CRITICALITY ignore
TYPE RRCContainer




PRESENCE optional
}|


{ ID id-SRBID






CRITICALITY ignore
TYPE SRBID






PRESENCE conditional
}|


{ ID id-oldgNB-DU-UE-F1AP-ID


CRITICALITY ignore
TYPE GNB-DU-UE-F1AP-ID



PRESENCE optional
}|


{ ID id-ExecuteDuplication



CRITICALITY ignore
TYPE ExecuteDuplication



PRESENCE optional}|


{ ID id-RRCDeliveryStatusRequest

CRITICALITY ignore
TYPE RRCDeliveryStatusRequest

PRESENCE optional }|


{ ID id-targetCellsToCancel



CRITICALITY reject
TYPE TargetCellList




PRESENCE optional}|


{ ID id-SRSReservation



CRITICALITY reject
TYPE SRSReservation




PRESENCE optional},


...

} 

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
SRSReservation
::=
ENUMERATED{true, ...}
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
id-TransmissionStopIndicator





ProtocolIE-ID ::= 430
id-SrsFrequency









ProtocolIE-ID ::= 431
id-SCGIndicator









ProtocolIE-ID ::= 432

id-EstimatedArrivalProbability





ProtocolIE-ID ::= 433
id-SRSReservation








ProtocolIE-ID ::= xx

<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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15. XnAP message
（SRS Activation Response）
13. XnAP message
（RRCRelease Container（SRS Config,), SRS Activation Request）
7.Positioning Information Request
8. XnAP message
(positioning context)
3. RRC Resume Request
(Event Report)
UE
AMF
Anchor gNB
Serving gNB
RRC_INACTIVE

LMF
1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21
2. Event Detected



5. Event Report
4. SDT without context relocation



6. Event Report Acknowledge


11. Positioning Information Response
14. RRC Release
（SRS Config, MAC CE SRS Activation）


10. XnAP message
（SRS Config）
17. Left UL Positioning procedure


9. SRS Config
12.Positioning Activation Request

16. Positioning Activation Response
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19. Event Report Ack.
18a. NRPPa Positioning Deactivation Request
11. NRPPa Measurement Request
13. RRC Release
[Event Report ACK, UL-SRS Config,  MAC-CE SRS Activation,  CG Config]
UE
NG-RAN
AMF
LMF
2. Event Detected
14a. DL-PRS Measurements
18b. UL PRS Deactivation
RRC Inactive
17. NRPPa Measurement Response
Serving gNB
Anchor gNB
1a. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21
14b. UL-PRS Measurements
20. RRC Release 
[Event Report Ack, MAC-CE SRS Deactivation,  CG Config.]
21. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 28-31
SDT Procedure #1: UL-PRS Configuration
SDT Procedure #2: Measurement Reporting Phase
RRC Inactive
3. Small Data Transmission  [RRC Resume Request+
Event Report with LPP Request Assistance Data (UL-SRS)]
7. NRPPa Positioning Information Response
8.  NRPPa Positioning Activation Request
10.  NRPPa Positioning Activation Response
5. NRPPa Positioning Information Request
6a. gNB determines UL SRS Resources
6b.  Small Data Transmission Subsequent DL
[SRS Config]
15. Small Data Transmission  [RRC Resume Request+
Event Report with LPP Provide Location Information]
12. LCS Event Report Acknowledgement
9.  MAC-CE SRS Activation
1b. NRPPa Assistance Information
4. LCS Event Report
16. LCS Event Report



