3GPP TSG-RAN WG3 Meeting #112-e	R3-212352
Online, 17 – 28 May 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.455
	CR
	0037
	rev
	-
	Current version:
	16.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	Support of NRPPa NR Positioning enhancements

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R3

	
	

	Work item code:
	NR_pos_enh
	
	Date:
	2021-05-07

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	Introducing support of on-demand PRS transmission in NRPPa

	
	

	Summary of change:
	We propose three examples for enabling provision of PRS beam utilization in NRPPa to help reducing the PRS overhead in gNB.

· Option 1: enhancing the Positioning Information exchange procedure by introducing a Requested DL PRS Transmission Characteristics IE in the POSITIONING INFORMATION REQUEST message and DL-PRS Information IE in the response and update messages.
· Option 2: defining new class1 PRS Activity Configuration Exchange procedure initiated by LMF.
· Option 3: defining new class1 PRS Activity Report Exchange procedure initiated by gNB.

Providing an initial set of relevant metrics for the PRS beam utilization report from LMF including:
· The list of PRS resources set that can be configured by the TRPs hosted in the NG-RAN node.
· The resource ID for each resource set
· For each PRS resource ID:
i. The number of UEs that have detected RSRP values with good quality
ii. Their average RSRP/RSRQ
iii. FFS

The gNB can consider the received PRS beam activity report to optimize its TRPs beam utilization.

	
	

	Consequences if not approved:
	No support of network initiated on-demand PRS transmission in NRPPa.

	
	

	Clauses affected:
	TBD

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications	
	TS/TR 38.473 CR 0769 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



===================START OF CHANGES FOR OPTION 1===================== 
[bookmark: _Toc51775921][bookmark: _Toc56772943][bookmark: _Toc64447572]8.2.6	Positioning Information Exchange
[bookmark: _Toc534730099][bookmark: _Toc51775922][bookmark: _Toc56772944][bookmark: _Toc64447573]8.2.6.1	General
The Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN node positioning information for the UE. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc534730100][bookmark: _Toc51775923][bookmark: _Toc56772945][bookmark: _Toc64447574]8.2.6.2	Successful Operation
[bookmark: _MON_1634472777]
Figure 8.2.6.2-1: Positioning Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the NG-RAN node.
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node 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 Requested PRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring PRS transmissions for the UE, and it shall include the DL-PRS Information IE in the POSITIONING INFORMATION RESPONSE message.

[bookmark: _Toc534730101][bookmark: _Toc51775924][bookmark: _Toc56772946][bookmark: _Toc64447575]8.2.6.3	Unsuccessful Operation
[bookmark: _MON_1488409918]
Figure 8.2.6.3-1: Positioning Information Exchange procedure, unsuccessful operation
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the NG-RAN node is unable to configure any SRS transmissions for the UE, it shall respond with a POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
If the Requested PRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the NG-RAN node is unable to configure any PRS transmissions for the UE according to the suggested information from LMF, it shall respond with a POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.

[bookmark: _Toc534730102][bookmark: _Toc51775925][bookmark: _Toc56772947][bookmark: _Toc64447576]8.2.6.4	Abnormal Conditions
Void.
[bookmark: _Toc534730103][bookmark: _Toc51775926][bookmark: _Toc56772948][bookmark: _Toc64447577]8.2.7	Positioning Information Update
[bookmark: _Toc534730104][bookmark: _Toc51775927][bookmark: _Toc56772949][bookmark: _Toc64447578]8.2.7.1	General
The Positioning Information Update procedure is initiated by the NG-RAN node to indicate to the LMF that a change has occurred in the SRS or PRS configuration. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc534730105][bookmark: _Toc51775928][bookmark: _Toc56772950][bookmark: _Toc64447579]8.2.7.2	Successful Operation
[bookmark: _MON_1634472865]
Figure 8.2.7.2-1: Positioning Information Update procedure, successful operation
The NG-RAN node initiates the procedure by sending a POSITIONING INFORMATION UPDATE message to the LMF. If the SRS Configuration IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall consider this information as the updated SRS Configuration for the UE. If the SFN Initialisation Time IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall consider this information as the SFN Initialisation Time associated to the SRS Configuration.
If the DL-PRS Information IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall consider this information as the updated PRS Configuration for the UE
[bookmark: _Toc534730106][bookmark: _Toc51775929][bookmark: _Toc56772951][bookmark: _Toc64447580]8.2.7.3	Unsuccessful Operation
Not Applicable.
[bookmark: _Toc534730107][bookmark: _Toc51775930][bookmark: _Toc56772952][bookmark: _Toc64447581]8.2.7.4	Abnormal Conditions
Void.
NEXT CHANGE 
[bookmark: _Toc51775994][bookmark: _Toc56773016][bookmark: _Toc64447645]9.1.1.10	POSITIONING INFORMATION REQUEST
This message is sent by LMF to request positioning information.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.27
	
	YES
	ignore

	Requested DL PRS Transmission Characteristics
	O
	
	9.2.X
	
	YES
	ignore



[bookmark: _Toc51775995][bookmark: _Toc56773017][bookmark: _Toc64447646]9.1.1.11	POSITIONING INFORMATION RESPONSE
This message is sent by NG-RAN node to provide positioning information.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	[bookmark: _Hlk50141307]SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	9.2.36
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	DL-PRS Information
	O
	
	9.2.Y
	
	YES
	ignore



[bookmark: _Toc51775996][bookmark: _Toc56773018][bookmark: _Toc64447647]9.1.1.12	POSITIONING INFORMATION FAILURE
This message is sent by NG-RAN node to indicate that the positioning information cannot be provided.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore



[bookmark: _Toc51775997][bookmark: _Toc56773019][bookmark: _Toc64447648]9.1.1.13	POSITIONING INFORMATION UPDATE
This message is sent by NG-RAN node to indicate that a change in the SRS configuration has occurred.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	9.2.36
	
	YES
	ignore

	DL-PRS Information
	O
	
	9.2.Y
	
	YES
	ignore



NEXT CHANGE 
9.2.x Requested DL PRS Transmission Characteristics (FFS)
This IE contains the PRS beam utilization know by the LMF.
	[bookmark: _Hlk58597418]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PRS Resource Set List
	
	
	1.. <maxnoPRSResourceSet>
	

	> PRS Resource Set ID
	M
	
	INTEGER(0...7)
	

	> PRS Resource List 
	
	
	1.. <maxnoPRSResource>
	

	>> PRS resource ID
	M
	
	INTEGER(0..63)
	

	>> UE statistics
	M
	
	
	

	>>> Number of UEs
	M
	
	INTEGER(0..N)
	

	>>> Number of UEs above RSRP Threshold
	M
	
	INTEGER(0..N)
	The number of UEs that have reported RSRP of good quality

	>>> average RSRP
	O
	
	INTEGER (0..127)
	

	>>> average RSRQ
	O
	
	INTEGER (0..127)
	

	Other information FFS
	
	
	
	


	Range bound
	Explanation

	maxnoofPRSresourceSet
	Maximum no of PRS resources set. Value is 8.

	maxnoofPRSresource
	Maximum no of PRS resources per PRS resource set. Value is 64.



9.2.Y DL-PRS Information (FFS)
This IE contains the updated PRS configuration for the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL PRS Cells
	
	1.. <maxCellinRANnode>
	
	Served cells/TRPs that broadcast PRS. May be used to signal multiple PRS configurations per cell/TRPs

	>TRP ID
	O
	
	9.2.24
	The TRP ID of the TRP included in the cell identified by the Cell ID

	>Cell ID
	M
	
	NR CGI
9.2.9
	

	>DL PRS Cell Configuration 
	M
	
	9.2.44
	



	Range bound
	Explanation

	maxCellinRANnode
	Maximum no. cells that can be served by a RAN Node. Value is 16384. 



END OF CHANGES

===================START OF CHANGES FOR OPTION 2===================== 
[bookmark: _Toc534903035][bookmark: _Toc51775897][bookmark: _Toc56772919][bookmark: _Toc64447548]7	Functions of NRPPa
The NRPPa protocol provides the following functions:
-	E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning and NR E-CID positioning.
-	OTDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of OTDOA positioning.
-	Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.
-	Assistance Information Transfer. This function allows the LMF to exchange information with the NG-RAN node for the purpose of assistance information broadcasting.
-	Positioning Information Transfer. This function allows the NG-RAN node to exchange positioning information with the LMF for the purpose of positioning. 
-	Measurement Information Transfer. This function allows the LMF to exchange measurement information with the NG-RAN node for the purpose of positioning.
-	TRP Information Transfer. This function allows an LMF to obtain TRP related information from an NG-RAN node.
The mapping between the above functions and NRPPa EPs is shown in the table below.
Table 7-1: Mapping between NRPPa functions and NRPPa EPs
	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation
b) E-CID Measurement Failure Indication
c) E-CID Measurement Report
d) E-CID Measurement Termination

	OTDOA Information Transfer
	OTDOA Information Exchange

	Assistance Information Transfer
	a) Assistance Information Control
b) Assistance Information Feedback

	Reporting of General Error Situations
	Error Indication

	Positioning Information Transfer
	a) Positioning Information Exchange
b) Positioning Information Update
c) Positioning Activation
d) Positioning Deactivation
e) PRS Activity Configuration Exchange 

	TRP Information Transfer
	TRP Information Exchange

	Measurement Information Transfer
	a) Measurement
b) Measurement Update
c) Measurement Report
d) Measurement Abort
e) Measurement Failure Indication



[bookmark: _Toc534903036][bookmark: _Toc51775898][bookmark: _Toc56772920][bookmark: _Toc64447549]8	NRPPa procedures
[bookmark: _Toc534903037][bookmark: _Toc51775899][bookmark: _Toc56772921][bookmark: _Toc64447550]8.1	Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
Table 8.1-1: Class 1 Elementary Procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	OTDOA Information Exchange
	OTDOA INFORMATION REQUEST
	OTDOA INFORMATION RESPONSE
	OTDOA INFORMATION FAILURE

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

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Measurement
	MEASUREMENT REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION  RESPONSE
	POSITIONING ACTIVATION 
FAILURE

	PRS Activity Configuration Exchange
	PRS CONFIGURATION REQUEST
	PRS CONFIGURATION RESPONSE
	PRS CONFIGURATION FAILURE



NEXT CHANGE
8.2.X	PRS Activity Configuration Exchange
8.2.X.1	General
The PRS Activity Configuration Exchange procedure is initiated by the LMF to request the NG-RAN node to update its PRS configuration for the UE. This procedure applies only if the NG-RAN node is a gNB.
8.2.X.2	Successful Operation


Figure 8.2.X.2-1: PRS Configuration Exchange procedure, successful operation
The LMF initiates the procedure by sending a PRS CONFIGURATION REQUEST message to the NG-RAN node.
If the Requested PRS Transmission Characteristics IE is included in the PRS CONFIGURATION REQUEST message, the NG-RAN node may take this information into account when configuring PRS transmissions for the UE, and it shall include the DL-PRS Information IE in the PRS CONFIGURATION ACKNWLEDGE message.

8.2.X.3	Unsuccessful Operation


Figure 8.2.X.3-1: PRS Configuration Exchange procedure, unsuccessful operation
If the Requested PRS Transmission Characteristics IE is included in the PRS CONFIGURATION REQUEST message and the NG-RAN node is unable to configure any PRS transmissions for the UE, it shall respond with a PRS CONFIGURATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a PRS CONFIGURATION FAILURE message with an appropriate cause value.

8.2.X.4	Abnormal Conditions
Void.
NEXT CHANGE 
9.1.1.a1	PRS CONFIGURATION REQUEST
This message is sent by LMF to request updating the PRS configuration for the UE.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Requested DL PRS Transmission Characteristics
	O
	
	9.2.X
	
	YES
	ignore



9.1.1.a2	PRS CONFIGURATION ACKNOWLEDGE
This message is sent by NG-RAN node to acknowledge updating the PRS configuration.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	DL-PRS Information
	O
	
	9.2.Y
	
	YES
	ignore



9.1.1.a3	PRS CONFIGURATION FAILURE
This message is sent by NG-RAN node to indicate that it cannot update any PRS configuration as requested.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore



NEXT CHANGE 
9.2.x Requested DL PRS Transmission Characteristics (FFS)
This IE contains the PRS beam utilization know by the LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PRS Resource Set List
	
	
	1.. <maxnoPRSResourceSet>
	

	> PRS Resource Set ID
	M
	
	INTEGER(0...7)
	

	> PRS Resource List 
	
	
	1.. <maxnoPRSResource>
	

	>> PRS resource ID
	M
	
	INTEGER(0..63)
	

	>> UE statistics
	M
	
	
	

	>>> Number of UEs
	M
	
	INTEGER(0..N)
	

	>>> Number of UEs above RSRP Threshold
	M
	
	INTEGER(0..N)
	The number of UEs that have reported RSRP of good quality

	>>> average RSRP
	O
	
	INTEGER (0..127)
	

	>>> average RSRQ
	O
	
	INTEGER (0..127)
	

	Other information FFS
	
	
	
	


	Range bound
	Explanation

	maxnoofPRSresourceSet
	Maximum no of PRS resources set. Value is 8.

	maxnoofPRSresource
	Maximum no of PRS resources per PRS resource set. Value is 64.





9.2.Y DL-PRS Information (FFS)
This IE contains the updated PRS configuration for the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL PRS Cells
	
	0.. <maxCellinRANnode>
	
	Served cells/TRPs that broadcast PRS. May be used to signal multiple PRS configurations per cell/TRPs

	>TRP ID
	O
	
	9.2.24
	The TRP ID of the TRP included in the cell identified by the Cell ID

	>Cell ID
	M
	
	NR CGI
9.2.9
	

	>DL PRS Cell Configuration 
	M
	
	9.2.44
	



	Range bound
	Explanation

	maxCellinRANnode
	Maximum no. cells that can be served by a RAN Node. Value is 16384. 



END OF CHANGES

===================START OF CHANGES FOR OPTION 3===================== 
7	Functions of NRPPa
The NRPPa protocol provides the following functions:
-	E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning and NR E-CID positioning.
-	OTDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of OTDOA positioning.
-	Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.
-	Assistance Information Transfer. This function allows the LMF to exchange information with the NG-RAN node for the purpose of assistance information broadcasting.
-	Positioning Information Transfer. This function allows the NG-RAN node to exchange positioning information with the LMF for the purpose of positioning. 
-	Measurement Information Transfer. This function allows the LMF to exchange measurement information with the NG-RAN node for the purpose of positioning.
-	TRP Information Transfer. This function allows an LMF to obtain TRP related information from an NG-RAN node.
The mapping between the above functions and NRPPa EPs is shown in the table below.
Table 7-1: Mapping between NRPPa functions and NRPPa EPs
	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation
b) E-CID Measurement Failure Indication
c) E-CID Measurement Report
d) E-CID Measurement Termination

	OTDOA Information Transfer
	OTDOA Information Exchange

	Assistance Information Transfer
	a) Assistance Information Control
b) Assistance Information Feedback

	Reporting of General Error Situations
	Error Indication

	Positioning Information Transfer
	a) Positioning Information Exchange
b) Positioning Information Update
c) Positioning Activation
d) Positioning Deactivation
e) PRS Activity Report Exchange 

	TRP Information Transfer
	TRP Information Exchange

	Measurement Information Transfer
	a) Measurement
b) Measurement Update
c) Measurement Report
d) Measurement Abort
e) Measurement Failure Indication



8	NRPPa procedures
8.1	Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
Table 8.1-1: Class 1 Elementary Procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	OTDOA Information Exchange
	OTDOA INFORMATION REQUEST
	OTDOA INFORMATION RESPONSE
	OTDOA INFORMATION FAILURE

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

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Measurement
	MEASUREMENT REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION  RESPONSE
	POSITIONING ACTIVATION 
FAILURE

	PRS Activity Report Exchange
	PRS ACTIVITY REPORT REQUEST
	PRS ACTIVITY REPORT RESPONSE
	PRS ACTIVITY REPORT FAILURE



NEXT CHANGE
8.2.X	PRS Activity Report Exchange
8.2.X.1	General
The PRS Activity Report Exchange procedure is initiated by the NG-RAN node to request the LMF of any PRS activity report know for the UE. This procedure applies only if the NG-RAN node is a gNB.
8.2.X.2	Successful Operation


Figure 8.2.X.2-1: PRS Activity Report Exchange procedure, successful operation
The NG-RAN node initiates the procedure by sending a PRS ACTIVITY REPORT REQUEST message to the LMF. 
8.2.X.3	Unsuccessful Operation


Figure 8.2.X.3-1: PRS Activity Report Exchange procedure, unsuccessful operation
If the LMF is unable to provide any PRS Activity report to the gNB, it shall respond with a PRS ACTIVITY REPORT FAILURE message.

8.2.X.4	Abnormal Conditions
Void.
NEXT CHANGE 
9.1.1.a1	PRS ACTIVITY REPORT REQUEST
This message is sent from the NG-RAN node to request PRS Activity Report from the LMF.
Direction: NG-RAN node  LMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	M
	
	9.2.3
	

	NRPPa Transaction ID
	M
	
	9.2.4
	



9.1.1.a2	PRS ACTIVITY REPORT RESPONSE
This message is sent from the LMF to inform the NG-RAN node of the PRS Activity report it currently knows.
Direction: LMF NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	M
	
	9.2.3
	

	NRPPa Transaction ID
	M
	
	9.2.4
	

	PRS Resource Set List
	
	
	1.. <maxnoPRSResourceSet>
	

	> PRS Resource Set ID
	M
	
	INTEGER(0...7)
	

	> PRS Resource List 
	
	
	1.. <maxnoPRSResource>
	

	>> PRS resource ID
	M
	
	INTEGER(0..63)
	

	>> UE statistics
	M
	
	
	

	>>> Number of UEs
	M
	
	INTEGER(0..N)
	

	>>> Number of UEs above RSRP Threshold
	M
	
	INTEGER(0..N)
	The number of UEs that have reported RSRP of good quality

	>>> average  RSRP
	O
	
	INTEGER (0..127)
	

	>>> average RSRQ
	O
	
	INTEGER (0..127)
	

	Other information FFS
	
	
	
	



	Range bound
	Explanation

	maxnoofPRSresourceSet
	Maximum no of PRS resources set. Value is 8.

	maxnoofPRSresource
	Maximum no of PRS resources per PRS resource set. Value is 64.



9.1.1.a3	PRS ACTIVITY REPORT FAILURE
This message is sent by LMF to indicate that it cannot provide any PRS configuration for the UE.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore




END OF CHANGES
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