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1 Introduction
This is the TP produced as the result of the merger of R3-201682 and R3-202057, to follow the conclusions of the Q1 in CB 51_Email_Pos_split_arch.

2 References
[1] R3-201682, Alignment between NRPPa and F1, Intel Corporation
[2] R3-202057, (TP for BL CR for TS 38.473) F1 support for NR positioning, Huawei
3 Annex A – TP for TS 38.473

FIRST CHANGE
8
F1AP procedures

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
	

	F1 Removal
	F1 REMOVAL REQUEST
	F1 REMOVAL RESPONSE
	F1 REMOVAL FAILURE

	Positioning Measurement
	POSITIONING MEASUREMENT REQUEST
	POSITIONING MEASUREMENT RESPONSE
	POSITIONING MEASUREMENT FAILURE

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


NEXT CHANGE
8.x.3
Positioning Measurement Information Transfer [FFS]
8.x.3.1
General

The purpose of the Positioning Information Exchange procedure is to exchange positioning information. The procedure uses UE-associated signalling when used to request positioning measurements for a UE.
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.
8.x.3.2
Successful Operation
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Figure 8.x.3.2-1: Positioning Measurement procedure: successful operation

The gNB-CU initiates the procedure by sending a POSITIONING MEASUREMENT REQUEST message. The gNB-DU node shall use the included information to configure positioning. If the requested measurements have been successful, the gNB-DU shall reply with the POSITIONING MEASUREMENT RESPONSE message.
If the 
Report Characteristics IE set to "OnDemand", the gNB-DU shall return the corresponding measurement results in the Measurement Result List IE in the POSITIONING MEASUREMENT RESPONSE message, and the gNB-CU shall consider that this measurement has been terminated by the gNB-DU. If the 
Report Characteristics IE set to "Periodic", the gNB-DU shall initiate the corresponding measurement, and it shall reply with the POSITIONING MEASUREMENT RESPONSE message without including this measurement in the message. The gNB-DU shall then periodically initiate the Positioning Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.
If the gNB-DU is not able to initiate one or more requested measurements, it may include the Measurement Failure List IE in the POSITIONING MEASUREMENT RESPONSE message with the corresponding LMF UE Measurement ID(s).
Editor’s note: further details are FFS pending in particular the discussion on how to encode the information (containers vs. explicitly)
8.x.3.3
Unsuccessful Operation
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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 MEASUREMENT FAILURE message.

8.x.3.4
Abnormal Conditions

If the gNB-DU receives a POSITIONING MEASUREMENT REQUEST message containing an LMF UE Measurement ID corresponding to an ongoing positioning measurement, it shall consider the procedure as failed and initiate local error handling.

8.x.4
Positioning Measurement Report 
8.x.4.1
General

The purpose of the Positioning Measurement Report procedure is for the gNB-DU to report positioning measurements for the UE to the gNB-CU. The procedure uses UE-associated signalling.

8.x.4.2
Successful Operation
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Figure 8.x.4.2-1: Positioning Measurement Report procedure: successful operation

The gNB-DU initiates the procedure by sending a POSITIONING MEASUREMENT REPORT message. The POSITIONING MEASUREMENT REPORT message contains the positioning measurement results according to the measurement configuration in the respective POSITIONING MEASUREMENT REQUEST message.

Editor’s note: further details are FFS pending RAN1 and RAN2 progress
8.x.4.3
Unsuccessful Operation

Not applicable.

8.x.4.4
Abnormal Conditions

Not applicable.

8.x.5
Positioning Measurement Abort
8.x.5.1
General

The purpose of the Positioning Measurement Abort procedure is to enable gNB-CU to abort an on-going measurement. The procedure uses UE-associated signalling.

8.x.5.2
Successful Operation




[image: image7.emf] 

gNB - DU  

POSITIONING   MEASUREMENT   ABORT  

gNB - CU  


Figure 8.x.5.2-1: Positioning Measurement Abort procedure: successful operation

The gNB-CU initiates the procedure by generating a POSITIONING MEASUREMENT ABORTmessage. Upon receiving this message, the gNB-DU shall terminate the on-going measurement identified by the LMF Measurement ID IE and may release any resources previously allocated for the same measurement.

8.x.5.3
Unsuccessful Operation

Not applicable.

8.x.5.4
Abnormal Conditions

If the gNB-DU cannot identify the previously requested measurement to be aborted, it shall ignore the POSITIONING MEASUREMENT ABORT message.

8.x.6
Positioning Measurement Failure Indication 
8.x.6.1
General

The purpose of the Positioning Measurement Failure Indication procedure is for the gNB-DU to notify the gNB-CU that the positioning measurements previously requested with the Positioning Measurement procedure can no longer be reported. This procedure uses UE-associated signalling.

8.x.6.2
Successful Operation
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Figure 8.x.4.2-1: Positioning Measurement Failure Indication procedure: successful operation

Upon reception of the POSITIONING MEASUREMENT FAILURE INDICATION message, the gNB-CU shall consider that the positioning measurements for the UE have been terminated by the gNB-DU.

8.x.6.3
Unsuccessful Operation

Not applicable.

8.x.6.4
Abnormal Conditions

Not applicable.
8.x.7
Positioning Measurement Update
8.x.7.1
General

The purpose of the Positioning Measurement Update procedure is to modify one or more periodic positioning measurements for the UE performed by the gNB-DU. The procedure uses UE-associated signalling.

8.x.7.2
Successful Operation
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Figure 8.x.7.2-1: Positioning Measurement Modification procedure: successful operation

The gNB-CU initiates the procedure by generating a POSITIONING MEASUREMENT UPDATE message. Upon receiving the message, the gNB-DU shall overwrite the previously received measurement configuration for the corresponding measurements.
8.x.7.3
Unsuccessful Operation

Not applicable.

8.x.7.4
Abnormal Conditions

If the gNB-DU cannot identify the given positioning measurements, it shall regard the procedure as failed and initiate local error handling.
NEXT CHANGE
8.x.9
Positioning Informaition Porcedure
8.x.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 [FFS]
Editor’s note; Details are FFS, pending the resolution of the SRS configuration discussion.
8.x.9.2
Successful Operation
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Figure 8.x.9.2-1: Uplink Positioning Information Exchange procedure, successful operation
The gNB-CU initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the gNB-DU. The gNB-DU shall reply with the POSITIONING INFORMATION RESPONSE message. [FFS]
Editor’s note; Details are FFS, pending the resolution of the SRS configuration discussion.
8.x.9.3
Unsuccessful Operation
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Figure 8.x.9.3-1: 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 POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the gNB-DU shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
Editor’s note; Details are FFS, pending the resolution of the SRS configuration discussion.
>>>> NEXT CHANGE <<<<
9.2.x.3
POSITIONING MEASUREMENT REQUEST 
This message is sent by the gNB-CU to request the gNB-DU to configure a positioning measurement.
Direction: gNB-CU ( gNB-DU.
Editor’s note: message contents are FFS; 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-ifULRTOA
	
	[FFS]
	
	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

	ifULRTOA
	This IE shall be present if the Measurement Type IE is set to the value "UL RTOA".


9.2.x.4
POSITIONING MEASUREMENT RESPONSE 
This message is sent by the gNB-DU to report positioning measurements for the target UE.
Direction: gNB-DU ( gNB-CU.
Editor’s note: message contents are FFS; TRP-specific IEs can be added to the message. . It is FFS if the Measurement Result 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

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

	Measurement Result
	O
	
	9.3.xyz
	
	YES
	reject

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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 
This message is sent by the gNB-DU to report measurement failure.
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

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


9.2.x.6
POSITIONING MEASUREMENT REPORT 
This message is sent by the gNB-DU to report positioning measurements for the target UE.
Direction: gNB-DU ( gNB-CU.
Editor’s note: message contents are FFS. 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
	ignore

	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
	
	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
	
	-
	-


	Range bound
	Explanation

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


9.2.x.8
POSITIONING MEASUREMENT ABORT
This message is sent by the gNB-CU to request the gNB-DU to about a positioning measurement. 

Editor’s Note: It is FFS if the Measurement List IE is coded explicitly in F1AP or defined as e.g. an octet string / container. Transaction ID is missing.
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
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	
	
	
	
	
	
	

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


	Range bound
	Explanation

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


9.2.x.9
POSITIONING MEASUREMENT FAILURE INDICATION 
This message is sent by the gNB-DU to indicate that the previously requested positioning measurements can no longer be reported.
Editor’s note: TRP-specific IEs can be added to the message. . It is FFS if the Measurement Failure List IE is coded explicitly in F1AP or defined as e.g. an octet string / container. Transaction ID is missing.
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
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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

	
	

	
	


9.2.x.7
POSITIONING MEASUREMENT UPDATE
This message is sent by the gNB-CU to update a previously configured measurement.
Direction: gNB-CU ( gNB-DU.
Editor’s note: message contents are FFS; TRP-specific IEs can be added to the messageIt is FFS if the SRS Configuration 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

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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

	 SRS Configuration
	O
	
	[FFS]
	
	YES
	-

	
	
	
	
	
	
	


	Range bound
	Explanation

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


NEXT OF CHANGES
9.2.x.9
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


Editor’s note; may need to be complete pending to SRS transmission conclusion.
9.2.x.10
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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


Editor’s note; may need to be complete pending to SRS transmission conclusion.
9.2.x.11
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.
Editor’s note; may need to be complete pending to SRS transmission conclusion.
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


Editor’s note; Details are FFS, pending the resolution of the SRS configuration discussion.
END OF CHANGES
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