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Introduction
In last meeting, the following agreements were taken:
	RAN3#121:
WA: LMF provides the validity area as a list of cells, and SRS recommendation to the serving gNB. The serving gNB replies with a single SRS configuration (as in legacy positioning information exchange procedure).
The details of the SRS recommendation are FFS e.g. SRS configuration or requested SRS transmission characteristics with additional information.
FFS on whether the serving gNB includes a list of cells identifying a modification of the validity area in the response message to the LMF.



The assumption is that LMF will signal a list of cells and SRS assistance information. It is FFS whether the assistance information is the LMF-constructed SRS configuration to endorse by serving gNB, or the SRS recommendation with some additional information.
We propose a way forward based on RAN1’s latest agreement and RAN2 progress from last meeting.
Discussion
The following agreement was made by RAN1 in last meeting and communicated via LS to RAN2, cc: RAN3 in [1]:
	Regarding the parameters for area-specific SRS configuration, 
· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
· inactivePosSRS-TimeAlignmentTimer 
· inactivePosSRS-RSRP-ChangeThreshold 
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· p0 and alpha
· pathlossReferenceRS-Pos
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping
· resourceType
· sequenceID
· spatialRelationInfoPos
· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:
· A list of PCIs defining the positioning area
· autonomous TA adjustment enabler




From the above list, it can be construed that the information discloses the LPHAP SRS parameters that need to be part of the SRS configuration sent by the serving gNB to UE in the RRC Release message to be valid across the validity area. In fact, the first main bullets are information related to RRC_INACTIVE configuration in green, which are legacy parameters. These are not recommended by LMF nor sent back by gNB to LMF. 
In the RAN2 RRC baseline CR [2], we can see the structure of the RRC message that contains the LPHAP SRS configuration:
	RRCRelease message
-- ASN1START
-- TAG-RRCRELEASE-START

[…]

SRS-PosRRC-Inactive-r17 ::= OCTET STRING (CONTAINING SRS-PosRRC-InactiveConfig-r17)

SRS-PosRRC-InactiveValidityArea-r18 ::= OCTET STRING (CONTAINING SRS-PosRRC-InactiveValidtyAreaConfig-r18)


SRS-PosRRC-InactiveConfig-r17 ::=       SEQUENCE {
    srs-PosConfigNUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    srs-PosConfigSUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    bwp-NUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    bwp-SUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    inactivePosSRS-TimeAlignmentTimer-r17   TimeAlignmentTimer                                                  OPTIONAL,    -- Need M
    inactivePosSRS-RSRP-ChangeThreshold-r17 RSRP-ChangeThreshold-r17                                            OPTIONAL     -- Need M
}

SRS-PosRRC-InactiveValidityAreaConfig-r18 ::=      SEQUENCE {
	srs-PosRRC-InactiveValidityArea-r18			       SEQUENCE (SIZE(1..maxNrOfCellIsInVA-r18)) OF CellIdentity,
    srs-PosConfigNUL-r18						           SRS-PosConfig-r17                                              OPTIONAL,    -- Need R
    srs-PosConfigSUL-r18                	               SRS-PosConfig-r17                                              OPTIONAL,    -- Need R
    bwp-NUL-r18                             	           BWP                                                            OPTIONAL,    -- Need S
    bwp-SUL-r18                                          BWP                                                            OPTIONAL,    -- Need S
    inactivePosSRS-ValidityAreaTAT-r18                   ENUMERATED {ms1280, ms1920, ms2560, ms5120, ms10240, ms20480, ms40960, infinity},
	inactivePosSRS-ValidityAreaRSRP-r18                  RSRP-ChangeThreshold-r17                                            OPTIONAL     -- Need M
   ...
}

Editor’s Note: FFS on timer value




Taking past Rel-17 work into consideration, we note that some enhancement to F1AP Positioning Information Exchange procedure is needed to add support for the SRS-PosRRC-InactiveValidityAreaConfig request from the CU to DU, and for the DU to provide the configuration to CU, so that CU transmits it to UE in the RRC Release message. Example to TS 38.473 impact is provided below:
	[bookmark: _Toc534730135][bookmark: _Toc51763672][bookmark: _Toc64448841][bookmark: _Toc66289500][bookmark: _Toc74154613][bookmark: _Toc81383357][bookmark: _Toc88657990][bookmark: _Toc97910902][bookmark: _Toc99038622][bookmark: _Toc99730885][bookmark: _Toc105511014][bookmark: _Toc105927546][bookmark: _Toc106110086][bookmark: _Toc113835523][bookmark: _Toc120124370][bookmark: _Toc121161370]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 and also to retrieve the SRS configuration from the gNB-DU.
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

	UE Reporting Information
	O
	
	9.3.1.255
	
	YES
	ignore

	SRS Positioning INACTIVE Query Indication
	O
	
	ENUMERATED (true, ...)
	Applicable only if the Requested SRS Transmission Characteristics IE is present
	YES
	ignore

	SRS Positioning INACTIVE Validity Area Query Indication
	O
	
	ENUMERATED (true, ...)
	Applicable only if the Requested SRS Transmission Characteristics IE is present
	YES
	ignore



[bookmark: _Toc534730136][bookmark: _Toc51763673][bookmark: _Toc64448842][bookmark: _Toc66289501][bookmark: _Toc74154614][bookmark: _Toc81383358][bookmark: _Toc88657991][bookmark: _Toc97910903][bookmark: _Toc99038623][bookmark: _Toc99730886][bookmark: _Toc105511015][bookmark: _Toc105927547][bookmark: _Toc106110087][bookmark: _Toc113835524][bookmark: _Toc120124371][bookmark: _Toc121161371]9.2.12.14	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

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	SRS Configuration
	O
	
	9.3.1.192
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.3.1.183
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	SRS-PosRRC-InactiveConfig
	O
	
	OCTET STRING
	Includes the SRS-PosRRC-InactiveConfig IE as defined in TS 38.331 [8]
	YES
	ignore

	SRS-PosRRC-InactiveValidityAreaConfig
	O
	
	OCTET STRING
	Includes the SRS-PosRRC-InactiveValidityAreaConfig IE as defined in TS 38.331 [8]
	YES
	ignore






Proposal 1: Include the SRS Positioning INACTIVE Validity Area Query Indication IE in the F1 POSITIONING INFORMATION REQUEST message and the SRS-PosRRC-InactiveValidityAreaConfig IE in the F1 POSITIONING INFORMATION RESPONSE
[bookmark: _Hlk146731451]Additionally, to be able to query for the SRS-PosRRC-InactiveValidityAreaConfig, the gNB-CU must have received a recommendation from LMF that contains LPHAP assistance information. To do so, we can define a new LPHAP Assistance Information IE within the Requested SRS Transmission Characteristics IE signalled in the NRPPA POSITIONING INFORMATION REQUEST message, which contains Validity Area list, defined as a list of CGIs, and Time Alignment timer for VA. The value of the TA timer follows RAN2 RRC definition.
[bookmark: _Hlk146795545][bookmark: _Hlk146731546]Proposal 2: The LMF signals a new LPHAP Assistance Information IE within the Requested SRS Transmission Characteristics IE in the NRPPA POSITIONING INFORMATION REQUEST message, that contains Validity Area list, defined as a list of NR CGIs, and Time Alignment timer for VA.
Note: the LPHAP indication defined in TS 23.273 can be implicitly signalled from the name of the LPHAP Assistance Information IE.
Since the VA timer and list of CGI are CU-level information, the F1 Requested SRS Transmission Characteristics IE does not need to be impacted.
On the rationale of signalling the VA timer from LMF, it is so that the serving gNB-CU includes this value in the TA command sent to UE during the RRC Release message. But the serving gNB-CU may end up deciding on another value of the TA timer for VA, based on the final VA size, available SRS resource pool, and positioning requirements to mitigate interference. Therefore, the serving gNB should also inform of final VA specific TA timer value to LMF. The LMF needs to be aware of the final value of the TA VA timer so that it knows for how long the VA LPHAP resources are valid before it can send a NRPPA POSITIONING DEACTIVATION message to end the LPHAP session in the network.
Observation 2: the VA specific TA timer value in the RRC Release message is tied, among others, to VA size, available SRS resource pool, and positioning requirements to mitigate interference. The LMF needs to be aware of the final value of the TA VA timer so that it knows for how long the VA LPHAP resources are valid before it can send a NRPPA POSITIONING DEACTIVATION message to end the LPHAP session in the network.
Proposal 3: In order for LMF to know the time validity of the LPHAP session, the serving gNB must signal the final VA specific TA timer value to LMF together with the SRS-PosRRC-InactiveValidityAreaConfig.
Once the LMF receives the VA-dedicated SRS configuration and the VA timer from the serving gNB, it notifies the other gNBs in the VA. 
Furthermore, it is an open question whether the serving gNB includes a list of cells identifying a modification of the validity area in the NRPPA POSITIONING INFORMATION RESPONSE message to the LMF. Based on the discussion from last meeting, two options can be considered:
1) the gNB notifies the LMF of a modification of the validity area, for instance, if the SRS configuration could only be associated to a subset of the list of cells signaled initially from LMF.
2) The gNB either successfully configures or fails the SRS LPHAP configuration for the indicated fixed validity area. In this case a new cause value is needed for the failure.

In both cases, an enhancement is required, either to include the list of cells associated with the SRS LPHAP configuration in the NRPPA POSITIONING INFORMATION RESPONSE message, or to include a new cause value, e.g. "LPHAP Validity Area not supported" in the ERROR INDICATION message. 
Given that the failure scenario should be avoided, otherwise it may increase the number of trial and error between LMF and gNB, and that it is within the gNB's remit to modify the validity area, there is no identified problem preventing the gNB from pruning the validity area size based on the gNB's resources to configure an associated LPHAP SRS configuration. Therefore, we propose to support option 1.
Proposal 4: The serving gNB notifies the LMF in the NRPPA POSITIONING INFORMATION RESPONSE message of a modification of the validity area, for instance, that the SRS LPHAP configuration could only be associated to a subset of the list of cells signaled initially from LMF.
 In the scenario when UE resumes out of VA, the LMF must be timely informed of UE’s new cell ID to make decision. Whether the decision is to update LPHAP VA or to terminate LPHAP and start legacy positioning is up to LMF implementation. It is proposed that the new gNB sends a POSITIONING INFORMATION UPDATE message with new Cell ID IE to the LMF.
For the sake of progress, the aspects related to the above two scenarios of notification from LMF to neighbor gNBs, and of UE leaving the VA can be further discussed, once the interaction between the LMF and serving gNB is in better shape for LPHAP configuration..

Conclusion
In this document we made the following observations and proposals:
Proposal 1: Include the SRS Positioning INACTIVE Validity Area Query Indication IE in the F1 POSITIONING INFORMATION REQUEST message and the SRS-PosRRC-InactiveValidityAreaConfig IE in the F1 POSITIONING INFORMATION RESPONSE
Proposal 2: The LMF signals a new LPHAP Assistance Information IE within the Requested SRS Transmission Characteristics IE in the NRPPA POSITIONING INFORMATION REQUEST message, that contains Validity Area list, defined as a list of NR CGIs, and Time Alignment timer for VA.
Observation 2: the VA specific TA timer value in the RRC Release message is tied, among others, to VA size, available SRS resource pool, and positioning requirements to mitigate interference. The LMF needs to be aware of the final value of the TA VA timer so that it knows for how long the VA LPHAP resources are valid before it can send a NRPPA POSITIONING DEACTIVATION message to end the LPHAP session in the network.
Proposal 3: In order for LMF to know the validity of the LPHAP session, the serving gNB must signal the final VA specific TA timer value to LMF together with the SRS-PosRRC-InactiveValidityAreaConfig.
Proposal 4: The serving gNB notifies the LMF in the NRPPA POSITIONING INFORMATION RESPONSE message of a modification of the validity area, for instance, that the SRS LPHAP configuration could only be associated to a subset of the list of cells signaled initially from LMF.

References
[1]	R1-2308349. Reply LS on LPHAP, RAN1#114
[2]	R2-2309182, Rapporteur CR for Positioning RRC Changes
Annex 1: TP to NRPPA BL CR
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[bookmark: _Toc113379230][bookmark: _Toc51775888][bookmark: _Toc138758409][bookmark: _Toc99959030][bookmark: _Toc534903026][bookmark: _Toc88654048][bookmark: _Toc105612206][bookmark: _Toc74152195][bookmark: _Toc99056097][bookmark: _Toc106109422][bookmark: _Toc64447539][bookmark: _Toc112766314][bookmark: _Toc120091783][bookmark: _Toc56772910]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ARP	Antenna Reference Point
BDS	BeiDou Navigation Satellite System
CG-SDT	Configured Grant Small Data Transmission
CID	Cell-ID (positioning method)
DL-PRS	Downlink Positioning Reference Signal 
E-CID	Enhanced Cell-ID (positioning method)
EGNOS	European Geostationary Navigation Overlay Service
GAGAN	GPS Aided Geo Augmented Navigation
GLONASS	GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System
GNSS	Global Navigation Satellite System
GPS	Global Positioning System
LMF	Location Management Function
LPHAP	Low Power High Accuracy Positioning
LPP	LTE Positioning Protocol
MSAS	Multi-functional Satellite Augmentation System
NavIC	NAVigation with Indian Constellation
NRPPa	NR Positioning Protocol A
OTDOA	Observed Time Difference of Arrival
posSIB	Positioning SIB
PRS	Positioning Reference Signal (for E-UTRA)
QZSS	Quasi-Zenith Satellite System
RSRP	Reference Signal Received Power
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
SBAS	Space Based Augmentation System
SRS	Sounding Reference Signal
TEG	Timing Error group
TRP	Transmission-Reception Point
UE	User Equipment
UL-AoA	Uplink Angle of Arrival 
UL-RSCP	UL Reference Signal Carrier Phase
UL-RTOA	Uplink Relative Time of Arrival
UL-SRS	Uplink Sounding Reference Signal
UL SRS-RSRPP	UL SRS reference signal received path power
WAAS	Wide Area Augmentation System
Z-AoA	Zenith Angles of Arrival

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc105612244][bookmark: _Toc113379268][bookmark: _Toc112766352][bookmark: _Toc138758447][bookmark: _Toc106109460][bookmark: _Toc120091821]8.2.6	Positioning Information Exchange
[bookmark: _Toc51775922][bookmark: _Toc56772944][bookmark: _Toc64447573][bookmark: _Toc74152229][bookmark: _Toc99959064][bookmark: _Toc106109461][bookmark: _Toc112766353][bookmark: _Toc534730099][bookmark: _Toc99056131][bookmark: _Toc105612245][bookmark: _Toc113379269][bookmark: _Toc88654082][bookmark: _Toc120091822][bookmark: _Toc138758448]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: _Toc56772945][bookmark: _Toc51775923][bookmark: _Toc88654083][bookmark: _Toc99056132][bookmark: _Toc64447574][bookmark: _Toc534730100][bookmark: _Toc74152230][bookmark: _Toc120091823][bookmark: _Toc105612246][bookmark: _Toc99959065][bookmark: _Toc113379270][bookmark: _Toc112766354][bookmark: _Toc138758449][bookmark: _Toc106109462]8.2.6.2	Successful Operation


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 Spatial Relation Information per SRS Resource IE and the Periodicity List IE are both included in the Requested SRS Transmission Characteristics IE, the NG-RAN node 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 UE Reporting Information IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account for allocating proper CG-SDT resources when positioning a UE.
If the UE TEG Information Request IE is included in the POSITIONING INFORMATION REQUEST message and set to "onDemand", the NG-RAN node shall, if supported, provide the UE Tx TEG association in the POSITIONING INFORMATION RESPONSE message.
If the UE TEG Information Request IE is set to "periodic", the NG-RAN node shall, if supported, reply with the POSITIONING INFORMATION RESPONSE message without including any UE Tx TEG association in this message. The NG-RAN node shall then take the UE TEG Reporting Periodicity IE into account when configuring the UE’s periodic UE Tx TEG association reporting and initiate the Positioning Information Update procedure for reporting the UE Tx TEG association received from the UE, if any.
If the Time Window Information for SRS IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node shall, if supported, configure the UE to start transmitting its UL SRS transmission at the indicated time instance.
If the LPHAP Assistance Information IE is included in the Requested SRS Transmission Characteristics IE within the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring SRS transmissions for the UE in LPHAP session, and it shall include the SRS LPHAP Configuration Information IE in the POSITIONING INFORMATION RESPONSE message.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc51775995][bookmark: _Toc56773017][bookmark: _Toc64447646][bookmark: _Toc74152302][bookmark: _Toc88654155][bookmark: _Toc99056217][bookmark: _Toc99959150][bookmark: _Toc105612336][bookmark: _Toc106109552][bookmark: _Toc112766444][bookmark: _Toc113379360][bookmark: _Toc120091913][bookmark: _Toc138758539]9.1.1.11	POSITIONING INFORMATION RESPONSE
This message is sent by the 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
	
	Relative Time 1900 
9.2.36
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	UE Tx TEG Association List
	O
	
	9.2.78
	
	YES
	ignore

	SRS LPHAP Configuration Information
	O
	
	9.2.A
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.27	Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	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

	[bookmark: _Hlk146731671]LPHAP Assistance Information
	O
	
	9.2.B
	
	YES
	ignore



	Condition
	Explanation

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



	Range bound
	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.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>


9.2.A	SRS LPHAP Configuration Information
This IE contains the SRS LPHAP configuration information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SRS LPHAP Configuration
	M
	
	OCTET STRING
	Includes the SRS-PosRRC-InactiveValidityAreaConfig IE as defined in TS 38.331 [13]

	Validity Area specific Timer
	M
	
	ENUMERATED (ms1280, ms1920, ms2560, ms5120, ms10240, ms20480, ms40960, infinity),
	

	List of determined cells for VA determination
	
	0 .. <maxnoOfCells>
	
	

	>NR CGI
	M
	
	9.2.9
	




[bookmark: _Toc51776045][bookmark: _Toc56773067][bookmark: _Toc64447696][bookmark: _Toc74152352][bookmark: _Toc88654205][bookmark: _Toc99056274][bookmark: _Toc99959207][bookmark: _Toc105612393][bookmark: _Toc106109609][bookmark: _Toc112766501][bookmark: _Toc113379417][bookmark: _Toc120091970][bookmark: _Toc138758595]9.2.B	LPHAP Assistance Information
This IE contains the LPHAP assistance information to help gNB determine the SRS LPHAP configuration.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	List of recommended cells for VA determination
	
	1 .. <maxnoOfCells>
	
	

	>NR CGI
	M
	
	9.2.9
	

	Validity Area specific Timer
	M
	
	ENUMERATED (ms1280, ms1920, ms2560, ms5120, ms10240, ms20480, ms40960, infinity),
	Suggested VA specific TA timer value



Annex 1: TP to F1AP BL CR
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[bookmark: _MON_1318314392][bookmark: _MON_1318314530][bookmark: _MON_1318271543]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.
[bookmark: _Toc51763545][bookmark: _Toc64448711][bookmark: _Toc66289370][bookmark: _Toc74154483][bookmark: _Toc81383227][bookmark: _Toc88657860][bookmark: _Toc97910772][bookmark: _Toc99038411][bookmark: _Toc99730673][bookmark: _Toc105510792][bookmark: _Toc105927324][bookmark: _Toc106109864][bookmark: _Toc113835301][bookmark: _Toc120124144][bookmark: _Toc121161144]8.13.9.2	Successful Operation


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.
[bookmark: _Hlk51140749]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 SRS Positioning INACTIVE Query Indication IE is also included in the POSITIONING INFORMATION REQUEST message and set to ‘true’, the gNB-DU shall, if supported, include the SRS-PosRRC-InactiveConfig IE in the POSITIONING INFORMATION RESPONSE message. If the SRS Positioning INACTIVE Validity Area Query Indication IE is also included in the POSITIONING INFORMATION REQUEST message and set to ‘true’, the gNB-DU shall, if supported, include the SRS-PosRRC-InactiveValidityAreaConfig IE in the POSITIONING INFORMATION RESPONSE message.
[bookmark: _Toc534730101][bookmark: _Toc51763546][bookmark: _Toc64448712][bookmark: _Toc66289371][bookmark: _Toc74154484][bookmark: _Toc81383228][bookmark: _Toc88657861]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 UE Reporting Information IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU may take this information into account for allocating proper CG-SDT resources when positioning a UE.
Interaction with the UE Context Modification Required (gNB-DU initiated) procedure:
The UE Context Modification Required (gNB-DU initiated) procedure may be performed before the POSITIONING INFORMATION RESPONSE message.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

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 and also to retrieve the SRS configuration from the gNB-DU.
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

	UE Reporting Information
	O
	
	9.3.1.255
	
	YES
	ignore

	SRS Positioning INACTIVE Query Indication
	O
	
	ENUMERATED (true, ...)
	Applicable only if the Requested SRS Transmission Characteristics IE is present
	YES
	ignore

	SRS Positioning INACTIVE Validity Area Query Indication
	O
	
	ENUMERATED (true, ...)
	Applicable only if the Requested SRS Transmission Characteristics IE is present
	YES
	ignore



9.2.12.14	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

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	SRS Configuration
	O
	
	9.3.1.192
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.3.1.183
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	SRS-PosRRC-InactiveConfig
	O
	
	OCTET STRING
	Includes the SRS-PosRRC-InactiveConfig IE as defined in TS 38.331 [8]
	YES
	ignore

	[bookmark: _Hlk146731013]SRS-PosRRC-InactiveValidityAreaConfig
	O
	
	OCTET STRING
	Includes the SRS-PosRRC-InactiveValidityAreaConfig IE as defined in TS 38.331 [8]
	YES
	ignore
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