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1. Introduction
RAN3 received a LS from RAN1 on the UE Transmission Timing Error Group (Tx TEG) reporting [1], which is a new Rel-17 feature agreed by RAN1 for mitigating the impact of UE TX timing errors for UL TDOA/Multi-RTT positioning techniques. The LS in [1] mentions the following agreements:
	Agreement:
Confirm and modify the working assumption with the following modifications:
· For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.
· The serving gNB should forward the association information provided by the UE to the LMF.
· FFS: whether to support the serving gNB to forward the association information to the neighboring gNBs
· UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
· For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.
· FFS: whether to support the LMF to forward the association information to the serving and neighboring gNBs
· UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
· to the serving gNB if a request to provide the association information is received from the gNB 
· to the LMF if a request to provide the association information is received from the LMF. 
· FFS: Mitigation of UE Tx timing errors when Multi-RTT, UL-TDOA and/or DL-TDOA are used.




The RAN1 LS on agreed PHY layer parameters [2] also presents an exhaustive list of RAN1 agreements related to Tx TEG reporting. We list below the ones related to RAN3:
	ueTxTEG
	New
	A UE Tx TEG is associated with the transmissions of one or more UL positioning SRS resources. ueTxTEG may be sent from UE to LMF for supporting UL-TDOA or multi-RTT.
	N/A
	FFS for RAN2/RAN3
	Agreement
Confirm and modify the working assumption with the following modifications:
• For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.
o The serving gNB should forward the association information provided by the UE to the LMF.
o UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
• For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.
o UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
• Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
o to the serving gNB if a request to provide the association information is received from the gNB 
to the LMF if a request to provide the association information is received from the LMF

	ueTxTEG-ID
	New
	The ID of a UE Tx timing error group. One UE Tx TEG ID can be associated with one or more UL positioning SRS resource IDs.
	 FFS
	FFS for RAN2/RAN3
	 

	[srs-PosResourceSetId]
	 Existing
	FFS: whether there is a need to include the positioning SRS resource set ID in ueTxTEG 
	 
	FFS for RAN2/RAN3
	 

	[srs-PosResourceId]
	 Existing
	Positioning SRS resource ID
	  
	FFS for RAN2/RAN3
	FFS: the maximum number of positioning SRS Resources

	trpRxTEG-ID
	  New
	The ID of a TRP Rx timing error group, which is sent with RTOA measurements from gNB to LMF. 
	 FFS
	FFS for RAN3
	 

	trpTxTEG
	  New
	A TRP Tx TEG is associated with the transmissions of one or more DL PRS resources. 
trpTxTEG may be sent from gNB to LMF for supporting DL-TDOA or multi-RTT.
	 
	FFS for RAN3
	 

	trpTxTEG-ID
	  New
	The ID of a TRP Tx timing error group. One TRP Tx TEG ID can be associated with one or more DL PRS resources
	 FFS
	FFS for RAN3
	 

	NR-DL-PRS-ResourceSetID
	 Existing
	NR DL PRS ResourceSetID
	 
	FFS for RAN3
	 

	NR-DL-PRS-ResourceID
	 Existing
	•NR DL PRS ResourceID 
	 
	FFS for RAN3
	 

	trpRxTxTEG-ID-group
	 New
	A gNB may report a trpRxTxTEG-ID-group with a TRP Rx-Tx measurement to LMF. The trpRxTxTEG-ID-group can be one of the following combinations of the TEG IDs:
• An TRP RxTx TEG ID
• A pair of TRP {RxTx TEG ID, Tx TEG ID}
• A pair of TRP {Rx TEG ID, Tx TEG ID}
• FFS: A triplet of TRP {RxTx TEG ID, Rx TEG ID, Tx TEG ID}
	 FFS
	FS for RAN3
	Assuming the similar agreement as UE side will be made in the next meetAgreement:
• For mitigating TRP Tx/Rx timing errors for DL+UL positioning, when a gNB reports a gNB Rx-Tx time difference measurement, the gNB can support either or both of the following options:
• Option 1: Reporting of a TRP RxTx TEG ID, and optionally a TRP Tx TEG ID
• Option 2: Reporting of a TRP Rx TEG ID and a TRP Tx TEG ID
• Note: The TRP Rx TEG ID is associated with one UL positioning SRS resource (or more UL positioning SRS resources) corresponding to the Rx time of the gNB Rx-Tx time difference measurement.
• If a TRP Tx TEG ID is reported with a gNB Rx-Tx time difference measurement, the gNB also reports the association of the TRP Tx TEG ID to the DL PRS resource(s) to the LMF under the condition that the TRP has more than one DL PRS resource.
• FFS: how the association of the Tx TEG ID to the DL PRS resource(s) is determined by the TRP and how the association is reported to the LMF.
• FFS: details of the signallinging

	trpRxTxTEG-ID
	  New
	The ID of the TRP RxTx timing error group. 
	 FFS
	FFS for RAN3
	 

	trpTxTEG-ID
	 New
	The ID of a TRP Tx timing error group.
	 FFS
	FFS for RAN3
	 

	trpRxTEG-ID
	 New
	The ID of a TRP Rx timing error group.
	 FFS
	FFS for RAN3
	 

	[srs-PosResourceSetId]
	New
	The ID of a positioning SRS resource set. 
FFS: whether there is a need to include positioning SRS resource set ID.
	FFS
	FFS for RAN3
	Agreement:
• Support gNB to report the associated SRS resource ID/resource set ID of the RTOA measurement to LMF

	srs-PosResourceId
	New
	The ID of a positioning SRS resource reported with RTOA measurement
	FFS
	FFS for RAN3
	Agreement:
• Support gNB to report the associated SRS resource ID/resource set ID of the RTOA measurement to LMF

	 
	 
	 
	 
	 
	 

	[maxNumOfTRPRxTEG]
	  New
	The maximum number of TRP-RxTEG per TRP
	 FFS
	FFS for RAN3
	 

	[maxNumOfTRPTxTEG ]
	  New
	The maximum number of TRP-TxTEG per TRP
	 FFS
	FFS for RAN3
	 

	 
	 
	 
	 
	 
	 

	[maxNumOfTRPRxTxTEG]
	  New
	The Max number of TRP RxTxTEG per TRP
	 FFS
	FFS for RAN3
	 

	numOfTRPRxTEG-PerPRSResource_RTOA
	  New
	The number of  different TRP Rx TEGs that the LMF requests a TRP to measure the same UL positioning SRS resource of a UE for RTOA measurements
	 [2, 3, 4, 6, 8]
	FFS for RAN3
	Agreement:
• Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements.
o M = [2, 3, 4, 6, 8] (FFS: other values)  applies to all configured SRS resources for positioning
o Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to measure the same SRS resources for positioning
o FFS: details of the signalling, procedures
o The timestamps of the multiple RTOA measurements in the same measurement report can be the same or different

	numOfTRPRxTEG-PerPRSResource_gNBRxTx
	  New
	The number of  different TRP Rx TEGs that the LMF requests a TRP to measure the same UL positioning SRS resource of a UE for gNB Rx-Tx measurements
	 [2, 3, 4, 6, 8]
	FFS for RAN3
	Agreement:
• Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements.
o M = [2, 3, 4, 6, 8] (FFS: other values)  applies to all configured SRS resources for positioning
o Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP Rx TEGs to measure the same SRS resources for positioning
o FFS: details of the signalling, procedures
o The timestamps of the multiple RTOA measurements in the same measurement report can be the same or different

	numOfTRPRxTxTEG-PerPRSResource_gNBRxTx
	  New
	The number of  different TRP RxTx TEGs that the LMF requests a TRP to measure the same UL positioning SRS resource of a UE for gNB Rx-Tx measurements
	 [2, 3, 4, 6, 8]
	FFS for RAN3
	Agreement:
Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP RxTx TEGs with the same TRP Tx TEG and report the corresponding multiple gNB Rx-Tx time difference measurements.
M = [2, 3, 4, 6, 8] applies to all configured SRS resources.
Note: If M is not explicitly included in the request, it is up to TRP to determine the number of different TRP RxTx TEGs to measure the same SRS resources
FFS: details of the signalling, procedures
The timestamps of the multiple gNB Rx-Tx time difference measurements in the same measurement report can be the same or different.

	TRPTxTEG_Request_DL-TDOA
	  New
	The parameter is used by a LMF to request a TRP to provide TRP Tx TEG association for DL-TDOA
	 FFS
	FFS for RAN3
	Agreement:
Support the following for mitigating TRP Tx timing errors and/or UE Rx timing errors for DL TDOA
• Support a TRP providing the association information of DL PRS resources with Tx TEGs to the LMF if the TRP has multiple TEGs
• Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs 

	TRPRxTEG_Request_UL-TDOA
	  New
	The parameter is used by a LMF to request a TRP to provide TRP Rx TEG association for UL-TDOA
	 FFS
	FFS for RAN3
	Agreement:
Support the following for mitigating UE Tx timing errors and/or TRP Rx timing errors for UL TDOA
• Support a TRP to provide the association information of RTOA measurements with TRP Rx TEG(s) to the LMF when the TRP reports the RTOA measurements to the LMF if the TRP has multiple Rx TEGs

	TRPRxTxTEG-ID-Request
	  New
	The parameter is used by a LMF to request a gNB to provide TRP RxTxTEG-ID-group information for DL+UL positioning.
	 FFS
	FFS for RAN3
	 

	 MeasPosSRSwithDiffRxTEGs_Request
	  New
	The parameter is used by a LMF to request a TRP to measure the same UL positioning SRS resource with different UE Rx TEGs
	 FFS
	FFS for RAN3
	Agreement:
Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements
• M = [2, 3, 4, 6, 8] (FFS: other values)
• FFS: details of the signalling, procedures

	Timestamp of a TRP measurement instance
	  New
	The timestamp of a measurement instance. One TRP measurement report may contain multiple measurement instances of the same or different types of the measurements.
	 FFS
	FFS for RAN3
	 Agreement:
Support enabling
• A UE to report one or more measurement instances (of RSTD, DL RSRP, and/or UE Rx-Tx time difference measurements) in a single measurement report to LMF for UE-assisted positioning, and 
• A TRP to report one or more measurement instances (of RTOA, UL RSRP, and/or gNB Rx-Tx time difference measurements) in a single measurement report to LMF, and
• Each measurement instance is reported with its own timestamp
o FFS: The measurement instances are within a [configured] measurement time window
• FFS: Each UE measurement instance can be configured with N instances of the DL-PRS Resource Set
o FFS: N (including N=1)
• FFS: Each TRP measurement instance can be configured with M SRS measurement time occasions
o FFS: M (including M=1)
• FFS: details of signalling, procedures, and UE capability if any
• FFS: whether and how to consider the additional enhancement related to measurement reporting of multi-paths and quality metric
• Note 1: A measurement instance refers to one or more measurements, which can either be the same or different types, which are obtained from the same DL PRS resource(s), or the same UL SRS resource(s).
• Note 2: This enhancement has no intention to change the mapping of measurement types to Rel-16 positioning techniques and no intention to introduce new positioning techniques either.

	numOfSRSMeasTimeOccasions-perMeasurementInstance
	New
	Each measurement instance in a TRP measurement report can be configured by LMF with either N=1 or 4 SRS measurement time occasions.
	[1, 4]
	FFS RAN3
	Agreement
Each measurement instance in a TRP measurement report can be configured by LMF with either N=1 or 4 SRS measurement time occasions.

	maxNumOf-RTOA-perSRSperRxTEG
	New
	The maximum number of reported RTOA measurements obtained from different UL SRS resources for positioning per TRP Rx TEG for a UE
	4
	FFS: RAN3
	Agreement
The maximum number of reported RTOA measurements obtained from different UL SRS resources for positioning per TRP Rx TEG for a UE is 4.

	maxNumOf-RxTxMeas-perSRSperTRPRxTEG
	New
	The maximum number of reported gNB Rx-Tx time difference measurements obtained from different UL SRS resources per TRP Rx TEG for a UE
	4
	FFS: RAN3
	Agreement
The maximum number of reported UE Rx-Tx time difference measurements obtained from different DL PRS resources per UE Rx TEG for a TRP is 4.

	maxNumOf-RxTxMeas-perSRSperTRPRxTxTEG
	New
	The maximum number of reported gNB Rx-Tx time difference measurements obtained from different UL SRS resources per TRP RxTx TEG for a UE
	4
	FFS: RAN3
	Agreement
The maximum number of reported gNB Rx-Tx time difference measurements obtained from different UL SRS resources per TRP RxTx TEG for a UE is 4



1. Discussion
In Release 17, accuracy enhancements for time-based methods (multi-RTT, DL TDOA, UL TDOA) have been proposed to mitigate timing errors, which have resulted in the introduction by RAN1 of the timing error group (TEG) at both the UE and TRP.  These include the following:
· UE Tx ‘timing error group’ (UE Tx TEG): A UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing errors within a certain margin.
· TRP Tx ‘timing error group’ (TRP Tx TEG): A TRP Tx TEG is associated with the transmissions of one or more DL PRS resources, which have the Tx timing errors within a certain margin.
· UE Rx ‘timing error group’ (UE Rx TEG): A UE Rx TEG is associated with one or more DL measurements, which have the Rx timing errors within a certain margin.
· TRP Rx ‘timing error group’ (TRP Rx TEG): A TRP Rx TEG is associated with one or more UL measurements, which have the Rx timing errors within a margin.

First thing we can understand from the LS in [1] is that to mitigate UE Tx TEG for UL TDOA, the UE sends the association information of UL SRS resources for positioning with UE Tx TEGs to the serving gNB, and the serving gNB should forward the association information provided by the UE to the LMF. Since this is done when the gNB configures UL SRS for the UE, we understand this can be signalled as part of the F1AP and NRPPa UL messages from gNB(DU) to LMF, i.e., the POSITIONING INFORMATION RESPONSE message.
Observation 1: Signalling of the UE Tx TEG association information with UL SRS resources is reported during the UL F1AP and NRPPa messages
Proposal 1: Add a UE Tx TEG Association IE in the NRPPa and F1AP POSITIONING INFORMATION RESPONSE messages
The serving gNB-DU sends the UE TX TEG association information to the serving gNB-CU every time it receives a periodic update from UE.  As mentioned in the RAN1 agreements above, the UE TX TEG association information may include one or more SRS resource set IDs and one or more SRS resource IDs associated with a UE TX TEG ID.  
Observation 2: The UE TX TEG association information sent by the serving gNB-DU to the serving gNB-CU may include one or more SRS resource set IDs and one or more SRS resource IDs associated with a UE TX TEG ID

Since this is a report done periodically, instead of reporting all UE Tx TEG to UL SRS associations at every periodicity, the UE may only report the UE Tx TEG to UL SRS associations that have changed when compared to the previous reporting instance.  This constitutes a delta association report.  It should then also be noted that the serving gNB-DU may also report such delta association report to the serving gNB-CU.
For example, it can be assumed that the UE Tx TEG ID associated with SRS resource IDs #1 and #2 in SRS resource set ID #2 has changed since the previous reporting instance. Then, in the next UL association reporting, the serving gNB-DU can only report the UE Tx TEG ID association for SRS resource IDs #1 and #2 in SRS resource set ID #2 to the serving gNB-CU in a delta association report to save on signalling overhead.  Such delta report can be included in the F1AP and NRPPA POSITIONING INFORMATION UPDATE messageS.
Observation 3: Since the UE Tx TEG report is done periodically from UE, a delta association must be considered in the F1AP and NRPPa signalling to save on signalling overhead, where only the changed associated is reported 
Proposal 2: Add the UE Tx TEG Association IE in the NRPPa and F1AP POSITIONING INFORMATION UPDATE messages with appropriate text.
On the other hand, RAN1 have also agreed that the TRP provides the association of TRP Tx TEG ID of one or more DL PRS resources and is sent from gNB to LMF for supporting DL-TDOA or multi-RTT. This can be part of the TRP Information IE in the TRP INFORMATION RESPONSE message based on LMF or gNB-CU request to TRPs to provide their DL PRS Tx TEG association information, as agreed by RAN1.
Observation 4: The TRPs should provide their DL PRS resource TEG association information Tx TEGs ID to the LMF. 
Proposal 3: Add the TRP Tx TEG Association IE the TRP Information IE in the TRP INFORMATION RESPONSE message and corresponding codepoint in the TRP INFORMATION REQUEST message.
When the LMF receives the UE Tx TEG association from the serving gNB, it can instruct the NG-RAN in the MEASUREMENT REQUEST message to measure, e.g., UL-RTOA, using only the subset of UL-SRS associated with the received UE Tx TEG ID. This improves the UL-RTOA measurements from the TRPs and at the same time reduces network latency, since the gNBs/TRPs will only measure a subset of prioritized SRS resources rather than utilizing the complete set of resources.
Regarding the measurement results, RAN1 have agreed that LMF indicates a number M (Enumerated (2,3,4,6,8)) of  the TRP Rx TEGs that can be used by a TRP to measure the same UL positioning SRS resource of a UE for RTOA and/or gNB Rx-Tx measurements.  For gNB Rx-Tx measurements, LMF may also indicate a number M (also Enumerated (2,3,4,6,8)) of  TRP RxTx TEGs that can be used by a TRP to measure the same UL positioning SRS resource of a UE:
	> The number of  different TRP Rx TEGs that the LMF requests a TRP to measure the same UL positioning SRS resource of a UE for RTOA measurements	 [2, 3, 4, 6, 8]
> The number of  different TRP Rx TEGs that the LMF requests a TRP to measure the same UL positioning SRS resource of a UE for gNB Rx-Tx measurements  [2, 3, 4, 6, 8]
> The number of  different TRP RxTx TEGs that the LMF requests a TRP to measure the same UL positioning SRS resource of a UE for gNB Rx-Tx measurements	 [2, 3, 4, 6, 8]	FFS for RAN3


Proposal 4: Add the number of TRP Rx TEGs and TRP TxRx TEGs a TRP should use to measure the same SRS resource with in the MEASUREMENT REQUEST message
A draft TP to NRPPa is provided in the Annex below. A TP to F1AP mirroring the NRPPa new additions can be provided during the meeting
Proposal 5: Discuss and agree TP to NRPPa BL CR in Annex 
3. Conclusion
Observation 1: Signalling of the UE Tx TEG association information with UL SRS resources is reported during the UL F1AP and NRPPa messages
Proposal 1: Add a UE Tx TEG Association IE in the NRPPa and F1AP POSITIONING INFORMATION RESPONSE messages
Observation 2: The UE TX TEG association information sent by the serving gNB-DU to the serving gNB-CU may include one or more SRS resource set IDs and one or more SRS resource IDs associated with a UE TX TEG ID
Observation 3: Since the UE Tx TEG report is done periodically from UE, a delta association must be considered in the F1AP and NRPPa signalling to save on signalling overhead, where only the changed associated is reported 
Proposal 2: Add the UE Tx TEG Association IE in the NRPPa and F1AP POSITIONING INFORMATION UPDATE messages with appropriate text.
Observation 4: The TRPs should provide their DL PRS resource TEG association information Tx TEGs ID to the LMF. 
Proposal 3: Add the TRP Tx TEG Association IE the TRP Information IE in the TRP INFORMATION RESPONSE message and corresponding codepoint in the TRP INFORMATION REQUEST message.
Proposal 4: Add the number of TRP Rx TEGs and TRP TxRx TEGs a TRP should use to measure the same SRS resource with in the MEASUREMENT REQUEST message
Proposal 5: Discuss and agree TP to NRPPa BL CR in Annex 
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5. Annex: TP to NRPPa BL CR

<<START OF CHANGES>>
[bookmark: _Toc534903026][bookmark: _Toc51775888][bookmark: _Toc56772910][bookmark: _Toc64447539][bookmark: _Toc74152195][bookmark: _Toc88654048]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
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
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-RTOA	Uplink Relative Time of Arrival
UL-SRS	Uplink Sounding Reference Signal
WAAS	Wide Area Augmentation System
Z-AoA	Zenith Angles of Arrival

<<NEXT CHANGE>>

[bookmark: _Toc51775921][bookmark: _Toc56772943][bookmark: _Toc64447572][bookmark: _Toc74152228][bookmark: _Toc88654081]8.2.6	Positioning Information Exchange
[bookmark: _Toc534730099][bookmark: _Toc51775922][bookmark: _Toc56772944][bookmark: _Toc64447573][bookmark: _Toc74152229][bookmark: _Toc88654082]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][bookmark: _Toc74152230][bookmark: _Toc88654083]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 UE Tx TEG Association IE is included in the POSITIONING INFORMATION RESPONSE message, the LMF shall, if supported, consider it as the UE TEG association for the SRS resources.
[bookmark: _Toc534730101][bookmark: _Toc51775924][bookmark: _Toc56772946][bookmark: _Toc64447575][bookmark: _Toc74152231]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.
[bookmark: _Toc88654084]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.
[bookmark: _Toc534730102][bookmark: _Toc51775925][bookmark: _Toc56772947][bookmark: _Toc64447576][bookmark: _Toc74152232][bookmark: _Toc88654085]8.2.6.4	Abnormal Conditions
Void.
[bookmark: _Toc534730103][bookmark: _Toc51775926][bookmark: _Toc56772948][bookmark: _Toc64447577][bookmark: _Toc74152233][bookmark: _Toc88654086]8.2.7	Positioning Information Update
[bookmark: _Toc534730104][bookmark: _Toc51775927][bookmark: _Toc56772949][bookmark: _Toc64447578][bookmark: _Toc74152234][bookmark: _Toc88654087]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 configuration. This procedure applies only if the NG-RAN node is a gNB.
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[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 UE Tx TEG Association IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall, if supported, consider it as the UE TEG association for the SRS resources that have changed their TEG association since the last update.
<<NEXT CHANGE>>
[bookmark: _Toc51775995][bookmark: _Toc56773017][bookmark: _Toc64447646][bookmark: _Toc74152302][bookmark: _Toc88654155]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
	
	Relative Time 1900 
9.2.36
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	UE Tx TEG Association
	O
	
	9.2.X
	
	YES
	ignore



<<NEXT CHANGE>>

[bookmark: _Toc51775997][bookmark: _Toc56773019][bookmark: _Toc64447648][bookmark: _Toc74152304][bookmark: _Toc88654157]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
	
	Relative Time 1900
9.2.36
	
	YES
	ignore

	UE Tx TEG Association
	O
	
	9.2.X
	
	YES
	ignore



[bookmark: _Toc51775998][bookmark: _Toc56773020][bookmark: _Toc64447649][bookmark: _Toc74152305][bookmark: _Toc88654158]9.1.1.14	TRP INFORMATION REQUEST
This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.
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
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type List
	
	1
	
	
	
	

	>TRP Information Type Item
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>>TRP Information Type Item
	M
	
	ENUMERATED (nr pci, ng-ran cgi, nr arfcn, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, …, trp type, trp Tx teg) 
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.



<<NEXT CHANGE>>
[bookmark: _Toc51776011][bookmark: _Toc56773033][bookmark: _Toc64447662][bookmark: _Toc74152318][bookmark: _Toc88654171]9.1.4.1	MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.
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
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	>>Number of TRP Rx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	>>Number of TRP RxTx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)
TS 38.133 [16]
	-
	

	SFN initialisation Time
	O
	
	Relative Time 1900
9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	[bookmark: OLE_LINK17]System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore



	Condition
	Explanation

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



	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 



<<NEXT CHANGE>>
[bookmark: _Toc51776044][bookmark: _Toc56773066][bookmark: _Toc64447695][bookmark: _Toc74152351][bookmark: _Toc88654204]9.2.25	TRP Information
The TRP Information IE contains information for one TRP within an NG-RAN node. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	
	-
	

	>CHOICE TRP Information Item
	M
	
	
	
	-
	

	>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID
	-
	

	>>NR CGI
	M
	
	9.2.9
	
	-
	

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

	>>PRS Configuration
	M
	
	9.2.44
	
	-
	

	>>SSB Information
	M
	
	9.2.54
	
	-
	

	>>SFN Initialisation Time
	M
	
	Relative Time 1900
9.2.36
	
	-
	

	>>Spatial Direction Information
	M
	
	9.2.45
	
	-
	

	>>Geographical Coordinates
	M
	
	9.2.46
	
	-
	

	>>TRP type
	M
	
	ENUMERATED (prs-only-tp, srs-only-rp, tp, rp, trp…)
	TS 38.305 [18]
	YES
	reject

	>>TRP Tx TEG Association
	M
	
	9.2.Y
	
	YES
	reject



	Range bound
	Explanation

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.


[bookmark: _Toc20953850][bookmark: _Toc29391028]

<<NEXT CHANGE>>
9.2.X UE Tx TEG Association
This information element contains the UE Tx TEG association.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Tx TEG Association item
	1 .. <maxnoUETEGs>
	
	
	

	>UE Tx TEG ID
	M
	
	INTEGER (1..FFS)
	

	>SRS Resource Set ID
	M
	
	INTEGER (0..15)
	

	>SRS Resource ID List
	
	1..<maxnoSRS-ResourcePerSet>
	
	

	>>SRS Resource ID
	M
	
	INTEGER(0..63)
	



	Range bound
	Explanation

	maxnoUETEGs
	Maximum no of reported UE Tx TEG association. Value is FFS.

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



9.2.Y TRP Tx TEG Association
This information element contains the TRP Tx TEG information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TRP TEG item
	1 .. <maxnoTRPTEGs>
	
	
	

	>TRP Tx TEG ID
	M
	
	INTEGER (1..8, …FFS)
	

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

	>DL-PRS Resource ID List
	
	1..<maxPRS-ResourcesPerSet>
	
	

	>>DL-PRS Resource ID
	M
	
	INTEGER (0..63)
	



	Range bound
	Explanation

	maxnoTRPTEGs
	Maximum no of reported TRP Tx TEG association. Value is FFS.

	maxPRS-ResourcesPerSet
	Maximum no of DL-PRS resources of the DL-PRS resource set of the TRP. Value is 64.



<<End of CHANGES>>
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