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1. Introduction
Last RAN3#106 meeting discussed the support of NR positioning over F1AP, and agreed the BL CR in [1] with the following editor’s notes. 
· Editor’s Note: whether the SRS Transmission request is sent via this procedure, or via a positioning specific procedure, is FFS.
· Editor’s Note: It is FFS whether a single procedure is used for UE associated measurements and non-UE associated information exchange, or whether these are separated into two procedures. As currently the procedure describes UE measurements, and is UE-associated,  if it stays as such, then it should be renamed to Positioning Measurement procedure.
In this document, the positioning support procedure at F1AP will be discussed. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion

2.1 SRS transmission request – UL positioning related procedure
In the UTDOA positioning method in LTE, the UTDOA information exchange procedure is applied to: 
1. Indicate to the eNB the need to configure the UE to transmit periodic SRS signals
2. Retrieve the SRS configuration from the eNB.
Specifically, E-SMLC sends UTDOA INFORMATION REQUEST message to the serving eNB to request eNB to configure UE sending SRS signals and request the SRS configurations. eNB response with the UTDOA INFORMATION REQUEST message to E-SMLC to provide the SRS configurations. The SRS configuration can then be used at E-SMLC to request UL positioning measurements from multiple LMUs. 
In NR, the procedures related to UL positioning methods including UL-TODA, UL-AOA, Multi-RTT also need to realize the two function mentioned above: request to configure UE sending SRS and retrieve SRS configurations. In the BL CR[1], there is no UL positioning related procedures and only a single IE “Requested SRS Transmission Characteristics” was included in the “UE CONTEXT MODIFICATION REQUEST” message. It can only realize the request for configuring UE sending SRS but cannot retrieve the SRS configurations for LMF from NG-RAN nodes.
Observation 1: The current BL CR can only realize the request of UE sending SRS but cannot retrieve SRS configurations for LMF from the serving NG-RAN.
LMF need a UE associated procedure to request the RAN node to configure UE sending SRS and retrieve SRS configurations. With the SRS configurations, LMF can then request UL measurements from multiple RAN nodes.
Proposal 1: Define UL information exchange procedure for UL positioning methods including UL-TODA, UL-AOA, Multi-RTT.

2.2 positioning measurement procedure
It is better to separate the measurement procedure and positioning information exchange procedure. Measurement information exchange is obviously a different function procedure from the positioning information exchange. The positioning information exchange procedure is non-UE associated and used for DL related positioning methods. It used for LMF to request the DL PRS configurations, which is determined by RAN, from different RAN nodes. The measurement procedure is UE associated and used for UL related positioning methods and NR E-CID. It is used for LMF to request measurements for different positioning method, such as, UL-TDOA, UL-AOA, multi-RTT, and NR E-CID.
Observation 2: Positioning information exchange procedure is non-UE associated and used for DL related positioning methods, while measurement procedure is UE associated and used for UL related positioning methods and NR E-CID.
Additionally, a single procedure would be too complex for the positioning support over F1AP: The positioning information exchange for DL related positioning which mainly include the non-UE associated PRS configurations, the measurement exchange which include various types of measurements such as AOD, TOA, RSRP, etc. Therefore, positioning information exchange should be separated from measurement exchange. 
Proposal 2: Positioning information exchange should be separated from measurement exchange.
Proposal 3: Agree the TP.

3. Conclusion
Based on the discussion in this paper, we propose:
Observation 1: The current BL CR can only realize the request of UE sending SRS but cannot retrieve SRS configurations for LMF from the serving NG-RAN.
Proposal 1: Define UL information exchange procedure for UL positioning methods including UL-TODA, UL-AOA, Multi-RTT.
Observation 2: Positioning information exchange procedure is non-UE associated and used for DL related positioning methods, while measurement procedure is UE associated and used for UL related positioning methods and NR E-CID.
Proposal 2: Positioning information exchange should be separated from measurement exchange.
Proposal 3: Agree the TP.
4. Reference
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[bookmark: _Toc20955728]8	F1AP procedures
[bookmark: _Toc20955729]8.1	List of F1AP Elementary procedures
[Editor’s Notes: procedures and associated functions require further checking]
In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	GNB-CU CONFIGURATION UPDATE
	GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU CONFIGURATION UPDATE FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	UE CONTEXT MODIFICATION REFUSE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	GNB-DU RESOURCE COORDINATION
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	UL Positioning Information Exchange
	UL POSITIONING INFORMATION REQUEST
	UL POSITIONING INFORMATION RESPONSE
	UL POSITIONING INFORMATION FAILURE

	Positioning Measurement Procedure
	POSITIONING MEASUREMENT REQUEST
	POSITIONING MEASUREMENT RESPONSE
	POSITIONING MEASUREMERNT FAILURE




>>>> NEXT CHANGE <<<<

[bookmark: _Toc20955788]8.3.4.2	Successful Operation
Editor’s Note: whether the SRS Transmission request is sent via this procedure, or via a positioning specific procedure, is FFS. 
[image: ]
Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

>>> skip unchanged text <<<
If the Full Configuration IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall generate a CellGroupConfig IE using full configuration and include it in the UE CONTEXT MODIFICATION RESPONSE.
If the Full Configuration IE is contained in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall consider that the gNB-DU has generated the CellGroupConfig IE using full configuration.


>>>> NEXT CHANGE <<<<

[bookmark: _Toc534903059]8.x	Positioning Procedures
[bookmark: _Toc534722204]8.x.3	Positioning Information Exchange [FFS]
[bookmark: _Toc534722205]8.x.3.1	General
The purpose of the Positioning Information Exchange procedure is to exchange DL positioning information. The procedure is to allow LMF to request DL configurations for DL positioning methods including DL-TDOA, DL-AOD, Multi-RTT.

[bookmark: _Toc534722206]8.x.3.2	Successful Operation

[bookmark: _MON_1318314530][bookmark: _MON_1318320815][bookmark: _MON_1318314392]
Figure 8.x.3.2-1: Positioning Information Exchange procedure: successful operation
The gNB-CU initiates the procedure by sending a POSITIONING INFORMATION REQUEST message. If the gNB-DU is able to provide the requested information, it shall reply with the POSITIONING INFORMATION RESPONSE message.





Editor’s note: further details are FFS pending RAN1 and RAN2 progress
[bookmark: _Toc534722207]8.x.3.3	Unsuccessful Operation


Figure 8.x.3.3-1: Positioning Information Exchange procedure: unsuccessful operation
If the gNB-DU is unable to provide the requested positioning information, it shall respond with a POSITIONING INFORMATION FAILURE message.
[bookmark: _Toc534722208]8.x.3.4	Abnormal Conditions

>>>> NEXT CHANGE <<<<

8.x.8	Positioning Measurement Procedure
[bookmark: _Toc478159724]8.x.8.1	General
The purpose of the Positioning Measurement procedure is to allow the gNB-CU to request the gNB-DU to perform and report positioning measurements for the purpose of UL-TDOA, UL-AOA, E-CID and multi-RTT positioning.
[bookmark: _Toc478159725]8.x.8.2	Successful Operation


Figure 8.x.8.2-1: Positioning Measurement procedure. Successful operation.
The gNB-CU initiates the procedure by sending a POSITIONING MEASUREMENT REQUEST message to the gNB-DU. If the requested positioning measurement has been successful, the gNB-DU shall reply with a POSITIONING MEASUREMENT RESPONSE message.
[bookmark: _Toc478159726]8.x.8.3	Unsuccessful Operation


Figure 8.x.8.3-1: Positioning Measurement procedure. Unsuccessful operation.
If the gNB-DU cannot successfully measure the required measurements for the target UE, it shall respond with a POSITIONING MEASUREMENT FAILURE message indicating the cause of the failure.

8.x.9	UL Positioning Informaition Porcedure
[bookmark: _Toc534730099]8.x.9.1	General
The Uplink 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 eNB.
[bookmark: _Toc534730100]8.x.9.2	Successful Operation


Figure 8.x.9.2-1: Uplink Positioning Information Exchange procedure, successful operation
The gNB-CU initiates the procedure by sending a UPLINK POSITIONING INFORMATION REQUEST message to the gNB-DU. This message may contain the SRS configuration and number of SRS transmissions desired. If the gNB-CU requests a number of SRS transmissions, the gNB-DU may take this information into account when configuring SRS transmissions for the UE. The gNB-DU shall reply with the UPLINK POSITIONING INFORMATION RESPONSE message.
[bookmark: _Toc534730101]8.x.9.3	Unsuccessful Operation


Figure 8.x.9.3-1: Uplink Positioning Information Exchange procedure, unsuccessful operation
If the gNB-DU is unable to configure any SRS transmissions for the UE, the gNB-DU shall respond with a UPLINK POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the eNB shall send a UPLINK POSITIONING INFORMATION FAILURE message with an appropriate cause value.



>>>> NEXT CHANGE <<<<

[bookmark: _Toc20955879]9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.

Editor’s Note: whether the SRS Transmission request is sent via this procedure, or via a positioning specific procedure, is FFS.

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

	SpCell ID
	O
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	ServCellIndex
	O
	
	INTEGER (0..31, ...)
	
	YES
	reject

	SpCell UL Configured
	O
	
	Cell UL Configured
9.3.1.33
	
	YES
	ignore

	DRX Cycle 
	O
	
	DRX Cycle 
9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information

	O

	
	9.3.1.25
	
	YES
	reject

	Transmission Action Indicator
	O
	
	9.3.1.11
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.2.116 of TS 36.423 [9] for EN-DC case or MR-DC Resource Coordination Information IE as defined in TS 38.423 [28] for NGEN-DC and NE-DC cases.
	YES
	ignore

	RRC Reconfiguration Complete Indicator
	O
	
	9.3.1.30
	
	YES
	ignore

	RRC-Container
	O
	
	9.3.1.6
	Includes the RRCConnectionReconfiguration message as defined in TS 38.331 [8], encapsulated in a PDCP PDU.
	YES
	reject

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	1.. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI
9.3.1.12
	SCell Identifier in gNB
	-
	

	>>SCellIndex
	M
	
	INTEGER (1..31)
	
	-
	

	>>SCell UL Configured
	O
	
	Cell UL Configured
9.3.1.33
	
	-
	

	>>servingCellMO
	O
	
	INTEGER (1..64)
	
	YES
	ignore

	SCell To Be Removed List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Removed Item IEs
	
	1 .. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI
9.3.1.12
	SCell Identifier in gNB
	-
	

	SRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>SRB to Be Setup Item IEs
	
	1..<maxnoofSRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>Duplication Indication
	O
	
	ENUMERATED (true, ..., false)
	
	-
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	-
	

	>>>E-UTRAN QoS
	M
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	YES
	ignore

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	-
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	

	>>>>Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	-
	

	>>>>>QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>>>>QoS Flow Mapping Indication
	O
	
	9.3.1.72
	
	YES
	ignore

	>>UL UP TNL Information to be setup List 
	
	1
	
	
	-
	

	>>>UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	-
	

	>>>>UL UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	

	>> RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>>UL Configuration
	O
	
	UL Configuration 
9.3.1.31
	Information about UL usage in gNB-DU. 
	-
	

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of CA based UL PDCP duplication
	-
	

	>> DC Based Duplication Configured
	O
	
	ENUMERATED (true, ..., false)
	Indication on whether DC based PDCP duplication is configured or not. If included, it should be set to true.
	YES
	reject

	>>DC Based Duplication Activation
	O
	
	Duplication Activation
9.3.1.36
	Information on the initial state of  DC based UL PDCP duplication 
	YES
	reject

	>>DL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>UL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	O
	
	
	
	-
	

	>>>E-UTRAN QoS
	M
	
	9.3.1.19
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	-
	

	>>>DRB Information
	
	1
	
	Used for NG-RAN cases
	YES
	ignore

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	-
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	

	>>>>Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	-
	

	>>>>>QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>>>>QoS Flow Mapping Indication
	O
	
	9.3.1.72
	
	YES
	ignore

	>> UL UP TNL Information to be setup List 
	
	0..1
	
	
	-
	

	>>> UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	-
	

	>>>>UL UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	

	>>UL Configuration
	O
	
	UL Configuration 
9.3.1.31
	Information about UL usage in gNB-DU. 
	-
	

	>>DL PDCP SN length
	O
	
	ENUMERATED(12bits,18bits , ...)
	
	YES
	ignore

	>>UL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>Bearer Type Change
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	>> RLC Mode
	O
	
	9.3.1.27
	
	YES
	ignore

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of CA based UL PDCP duplication
	YES
	reject

	>> DC Based Duplication Configured
	O
	
	ENUMERATED (true, …, false)
	Indication on whether DC based PDCP duplication is configured or not.
	YES
	reject

	>>DC Based Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of  DC based UL PDCP duplication 
	YES
	reject

	SRB To Be Released List
	
	0..1
	
	
	YES
	reject

	>SRB To Be Released Item IEs
	
	1.. <maxnoofSRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Released List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Released Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	Inactivity Monitoring Request
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	DRX configuration indicator
	O
	
	ENUMERATED(release,...)
	
	YES
	ignore

	RLC Failure Indication
	O
	
	9.3.1.66
	
	YES
	ignore

	Uplink TxDirectCurrentList Information
	O
	
	9.3.1.67
	
	YES
	ignore

	GNB-DU Configuration Query
	O
	
	ENUMERATED (true, ...)
	Used to request the gNB-DU to provide its configuration.
	YES
	reject

	gNB-DU UE Aggregate Maximum Bit Rate Uplink
	O
	
	Bit Rate 9.3.1.22
	The gNB-DU UE Aggregate Maximum Bit Rate Uplink is to be enforced by the gNB-DU.
	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

	Resource Coordination Transfer Information
	O
	
	9.3.1.73
	
	YES
	ignore

	servingCellMO
	O
	
	INTEGER (1..64, ...)
	
	YES
	ignore

	Need for Gap
	O
	
	ENUMERATED (true, …)
	Indicate gap for SeNB configured measurement is requested.It only applied to NE DC scenario.
	Yes
	ignore

	Full Configuration
	O
	
	ENUMERATED (full, ...)
	
	YES
	reject

	
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULUPTNLInformation
	Maximum no. of UL UP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofQoSFlows
	Maximum no. of flows allowed to be mapped to one DRB, the maximum value is 64.



>>>> NEXT CHANGE <<<<

[bookmark: _Toc534730141]9.2.x	Messages for Positioning Procedures
[bookmark: _Hlk23437222]
[bookmark: _Toc534722251]9.2.x.3	POSITIONING MEASUREMENT REQUEST [FFS]
This message is sent by the gNB-CU to request positioning information.
Direction: gNB-CU  gNB-DU.
[bookmark: _Hlk25295049]Editor’s note: message contents are FFS pending RAN1 and RAN2 progress; TRP-specific IEs can be added to the message. It is FFS if the Measurement Quantities IE is coded explicitly in F1AP or defined as e.g. an octet string / container. Transaction ID is missing.
	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

	Measurement Quantities
	
	0..1
	
	
	YES
	reject

	>Measurement Quantities Item
	
	1..<maxnoMeas>
	
	
	EACH
	

	>>LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	-

	>>Measurement Type
	M
	
	ENUMERATED (Cell-ID, UL RTOA, UL AoA, gNB RX-TX,…) [FFS]
	
	
	-

	>>Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic,…)
	
	YES
	-

	>>Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…) [FFS]
	
	YES
	-

	>>UL SRS Measurement Configuration
	C-ifULRTOAULAOA
	
	9.3.1.e
	
	YES
	-

	
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 64.



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".



	Condition
	Explanation

	ifULRTOAULAOA
	This IE shall be present if the Measurement Type IE is set to the value "UL RTOA" or “UL AOA”.



9.2.x.4	POSITIONING MEASUREMENT RESPONSE [FFS]
This message is sent by the gNB-DU to signal the requested positioning information.
Direction: gNB-DU  gNB-CU.
Editor’s note: message contents are FFS pending RAN1 and RAN2 progress; TRP-specific IEs can be added to the message. . It is FFS if the Measurement Result List IE is coded explicitly in F1AP or defined as e.g. an octet string / container. Transaction ID is missing.

	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

	Measurement Result List
	
	0..1
	
	
	YES
	reject

	>Measurement Result List Item
	
	1..<maxnoMeas>
	
	
	EACH
	

	>>LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	-
	-

	>>Measurement Result
	M
	
	9.3.1.a
	
	-
	-

	Measurement Failure List
	
	0..1
	
	
	YES
	ignore

	>Measurement Failure List Item
	
	1..<maxnoMeas>
	
	
	EACH
	

	>>LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	-

	>>Cause
	M
	
	9.3.1.2
	
	YES
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 64.



9.2.x.5	POSITIONING MEASUREMENT FAILURE [FFS]
This message is sent by the gNB-DU to indicate that the requested positioning information cannot be signaled.
Direction: gNB-DU  gNB-CU.
Editor’s note: Transaction ID is missing.
	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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measurements that can be reported with one message. Value is 64.



[bookmark: _Toc14044418]9.2.x.6	POSITIONING INFORMATION REQUEST
This message is sent by gNB-CU to request DL positioning information.
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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	DL Positioning Information
	M
	
	
	
	
	

	  >NR CGI
	M
	
	9.3.1.12
	
	YES
	reject

	  >NR PCI
	O
	
	INTEGER(0..1007)
	
	
	

	  >DL Information
	M
	
	ENUMERATED (NR-arfcn, cpLength, noDlFrames, noAntennaPorts, sFNInitTime, nG-RANAccessPointPosition, tpid, tpType, crsCPlength, dlBandwidth, …,
tddConfig)
	
	YES
	reject



9.2.x.7	POSITIONING INFORMATION RESPONSE
This message is sent by gNB-DU to provide DL positioning information.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	DL Cell Information
	M
	
	9.3.1.f
	
	YES
	reject



9.2.x.8	POSITIONING INFORMATION FAILURE
This message is sent by gNB-DU to indicate that the DL positioning information cannot be provided.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



[bookmark: _Toc534730135]9.2.x.9	UPLINK 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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Requested SRS Transmission Characteristics
	O
	
	9.3.1.d
	
	YES
	ignore



[bookmark: _Toc534730136]9.2.x.10	UPLINK POSITIONING INFORMATION RESPONSE
This message is sent by the gNB-DU to provide the configured SRS information to the gNB-CU.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	UL Configuration
	M
	
	9.3.1.g
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



[bookmark: _Toc534730137]9.2.x.11	UPLINK POSITIONING INFORMATION FAILURE
This message is sent by the gNB-DU to indicate that no SRS transmissions could be configured for the UE for uplink positioning measurement.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



9.2.x.12			UPLINK POSITIONING INFORMATION UPDATE
This message is sent by the gNB-DU to indicate that the SRS configuration for the UE, for one or more cells, has changed.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	UL Configuration
	O
	
	9.3.1.g
	
	YES
	ignore



>>>> NEXT CHANGE <<<<
[bookmark: _Toc478159770][bookmark: _Toc534730152]9.3.1.d	UL SRS Measurement Configuration
The purpose of the UL Measurement Configuration IE is to convey the UL measurement parameters to the gNB-DU.
Editor’s Note: Details are FFS pending RAN1 progress.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Search Window Parameters
	O
	
	FFS
	

	Number of Transmissions
	M
	
	INTEGER (FFS)
	The number of periodic SRS transmissions. The value of ‘0’ represents an infinite number of SRS transmissions.

	SRS Configuration
	M
	<1..
maxServCell>
	
	Configuration of SRS for corresponding serving cells.

	>NR PCI
	M
	
	INTEGER (0.. 1007)
	

	>UL NR-ARFCN
	M
	
	INTEGER (0.. 3279165)
	

	>UL-bandwidth
	M
	
	ENUMERATED (FFS)
	Cell transmission bandwidth configuration in uplink 

	>srs-BandwidthConfig
	M
	
	ENUMERATED (FFS)
	Cell-specific SRS bandwidth configuration



	Range bound
	Explanation

	maxServCell
	Maximum number of serving cells with SRS configuration. Value is FFS.



9.3.1.f	DL Cell Information
This IE contains DL positioning related cell information of a cell/TP.
Editor’s Note: Details are FFS pending RAN1 progress.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR CGI
	M
	
	9.3.1.12
	

	NR PCI
	O
	
	INTEGER (0..1007)
	Physical Cell ID

	NR-ARFCN
	M
	
	INTEGER (0..3279165)
	

	NG-RAN Access Point Position
	M
	
	9.3.1.f
	The configured estimated geographical position of the antenna of the cell/TP.

	gNB-DU Type
	M
	
	ENUMERATED (pos-only, …)
	A gNB-DU with positioning function only.



[bookmark: _Toc534730156]9.3.1.g	UL Configuration
The purpose of the Uplink Configuration information element is to inform the gNB-CU of the uplink configuration parameters.
Editor’s Note: Details are FFS pending RAN1 progress.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SRS Configuration
	M
	1 ..<maxServCell>
	
	Configuration of SRS for corresponding serving cells. 

	  >NR PCI
	M
	
	INTEGER (0.. 1007)
	

	  >UL NR-ARFCN
	M
	
	INTEGER (0.. 3279165)
	The uplink NR-UTRA carrier frequency

	  >Number of Transmissions
	M
	
	INTEGER (FFS)
	The number of periodic SRS transmissions. The value of ‘0’ represents an infinite number of SRS transmissions.

	  >UL-bandwidth
	M
	
	ENUMERATED(FFS)
	Cell transmission bandwidth configuration in uplink 

	  >srs-BandwidthConfig
	M
	
	ENUMERATED (FFS)
	



	Range bound
	Explanation

	maxServCell
	Maximum number of serving cells with SRS configuration. Value is FFS.
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