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	Reason for change:
	
Based on the current descriptions of 5GC-MT-LR procedure involving Mobile Base Station Relay, the step 11 mentions NG-RAN may provide Mobile TRP Location Information, including the location information of MBSR, velocity information of MBSR and location time stamp, to the LMF via NRPPa message.

11.	[Conditional] The LMF performs one of the positioning procedures with the target UE described in clauses 6.11.1 and 6.11.2. To reduce the timing offset of the positioning measurements, the UE positioning may be scheduled with the same scheduled location time as the MBSR positioning in step 9. LMF sends the same time with the scheduled location time in step 8 to the target UE in clause 6.11.1. If Network Assisted procedure is used, as in 6.11.2, the NG-RAN may provide the MBSR updated location and velocity information and the time obtained them to the LMF as part of the NRPPa procedure for the UE.
The clause 6.11.2 referred in step 11 is UE Associated positioning.


Figure 6.11.2-1: Network Assisted Positioning Procedure
[bookmark: _Hlk147731001]However, based on the conclusion of RAN3, the Mobile TRP Location Information is sent from NG-RAN to the LMF via Non-UE Associated NRPPa message. The endorsed R3-233518 captures the following changes in TS 38.455: 
1) Addition of new bit in the Measurement Characteristics Request Indicator IE to request reporting of mobile TRP location information during the measurement reporting.
9.2.81	Measurement Characteristics Request Indicator
This IE contains the measurement characteristic information requested by LMF.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measurement characteristic request indicator
	M
	
	BIT STRING (SIZE(16))
	Each position in the bitmap represents a requested measurement characteristic:

first bit: Measurement Beam Information

Second bit: Extended Additional Path List 

Third bit: Additional Path Power 

Fourth Bit: Multiple UL AoA of Additional Path 

Fifth bit: LoS/NLoS Information 

Sixth bit: TRP Rx TEG association for UL-TDOA

Seventh bit: TRP RxTxTEG-ID information for DL+UL positioning.

Eighth bit: SRS Resource Type 

Ninth bit: Multiple Measurement Instances

Tenth bit: Mobile TRP location information

Other bits reserved for future use. Value ‘1’ indicates ‘requested measurement characteristic’, Value ‘0’ indicates ‘not requested’.



2) Addition of the Mobile TRP Location Information IE in the TRP Measurement Result IE.

[bookmark: _Toc51776055][bookmark: _Toc56773077][bookmark: _Toc64447706][bookmark: _Toc74152362][bookmark: _Toc88654215][bookmark: _Toc99056284][bookmark: _Toc99959217][bookmark: _Toc105612403][bookmark: _Toc106109619][bookmark: _Toc112766511][bookmark: _Toc113379427][bookmark: _Toc120091980][bookmark: _Toc120534897]9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	
	
	

	>CHOICE Measured Results Value
	M
	
	
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	
	-
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	
	-
	

	>>UL RTOA
	M
	
	9.2.39
	
	-
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	
	-
	

	>>Z-AoA
	M
	
	9.2.67
	
	YES
	reject

	>>Multiple UL-AoA
	M
	
	9.2.71
	
	YES
	reject

	>>UL SRS-RSRPP
	M
	
	9.2.72
	
	YES
	reject

	>Time Stamp
	M
	
	9.2.42
	
	-
	

	>Measurement Quality
	O
	
	9.2.43
	
	-
	

	>Measurement Beam Information
	O
	
	9.2.57
	
	-
	

	>SRS Resource type
	O
	
	9.2.73
	
	YES
	ignore

	>ARP ID
	O
	
	9.2.75
	
	YES
	ignore

	>LoS/NLoS Information
	O
	
	9.2.77
	
	YES
	ignore

	>Mobile TRP Location Information
	O
	
	9.2.X
	
	YES
	ignore



3) Addition of the Mobile TRP Location Information IE in the TRP Measurement Result IE.
9.2.X	Mobile TRP Location Information
This IE contains location information for one mobile TRP. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[bookmark: _Hlk130980324]Location Information
	O
	
	OCTET STRING
	Location of the mobile TRP, Includes the locationEstimate IE as defined in TS 37.355 [14]

	[bookmark: _Hlk130980355]Velocity Infomration
	O
	
	OCTET STRING
	Velocity of the mobile TRP, Includes the velocityEstimate IE as defined in TS 37.355 [14]

	[bookmark: _Hlk130980372]Location Time stamp
	O
	
	Time Stamp
9.2.42
	Indicates the time when the mobile TRP location information is generated.



Therefore, it is proposed to update the step 11 to align with RAN3 conclusion.

In addition, RAN3 has made an agreement to add new ‘mobile trp location info’ in the TRP Information Type Item IE. The ‘mobile trp location info’ includes location information, velocity information and location time stamp to ensure the location accuracy when MBSR is involved.

This CR updates the text related to Location Service involving Mobile Base Station Relay to align with RAN3’s conclusion.

Thirdly, the step 10 in figure 6.1.4-1 is revised to Nglmc_Location_ProvideLocation_Response.


	
	

	Summary of change:
	1. Update of the Location Services involving Mobile Base Station Relay
2. Modify the text to align with RAN3 for supporting LCS involving a MBSR.
3. Correct the service operation in the figure 6.1.4.1
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc145928547][bookmark: _Toc138251241]6.1.4	5GC-MT-LR procedure involving Mobile Base Station Relay
Figure 6.1.4-1 illustrates the network positioning for the LCS clients when Mobile Base Station Relay(s) is involved.
In this scenario, it is assumed that the target UE may be identified using an SUPI or GPSI. The procedure follows the functionality in clause 5.9 and the 5G-MT-LR procedures in clauses 6.1.1 and 6.1.2. It is further assumed that:
-	The NG-RAN in figure 6.1.4-1 is a donor-CU to the MBSR.
-	When the MBSR is integrated or fully migrated to a new gNB, the OAM triggers the LMF to perform TRP Information Exchange procedure. The LMF learns that a new integrated TRP at a gNB is mobile and its MBSR IAB UE ID (GPSI) via a TRP information exchange towards the gNB with the Cell ID of the TRP. The LMF may also performs NRPPa TRP information exchange procedure before the positioning procedure for a target UE, e.g. to determine the position capability of NG-RAN.
-	The LMF that performs the location estimation of the MBSR can be different than the LMF that performs the location estimation of the target UE (not shown in figure 6.1.4-1).



Figure 6.1.4-1: 5GC-MT-LR procedure involving Mobile Base Station Relay
1.	[Optional] The location services client sends a request to the GMLC for a location for the target UE identified by an GPSI or an SUPI. The UE may or may not be served by a MBSR.
2.	The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF serving the target UE to request the current location of the target UE. The location procedure may be also triggered at the AMF for a 5GC-NI-LR as at step 1 in clause 6.10.1, or an event report sent by the UE for a deferred 5GC-MT-LR for periodic or triggered location as at step 25 in clause 6.3.1.
3.	The 5GC-MT-LR procedure as specified in clause 6.1.1 step 5-8 or clause 6.1.2 step 6-12 are performed with the difference that the LMF selection also consider LMF capability supporting MBSR involvement. If the AMF is aware that the target UE is served by a MBSR, it would select the LMF that can support the MBSR handling.
NOTE 1:	The step 4 to 11 may happen as part of step 3.
4.	LMF derives if any MBSR(s) is involved in the positioning of the target UE based on the cell-ID used for positioning measurements in the step 3. The AMF serving the target UE may indicate that the serving cell is an MBSR (if applicable). When the MBSR was integrated as a TRP (IAB-DU) with a gNB, the LMF may determine from in a TRP information exchange procedure that the cell-ID belongs to the MBSR and/or the UE-ID (GPSI) associated with MBSR.  The LMF, when the OAM provides a new Cell Id to the LMF, performs a TRP information exchange as specified in TS 38.455 [15] for the new Cell ID. When the MBSR is integrated or fully migrated in the NG-RAN, the Cell ID(s) of the MBSR is (are)provided to the LMF and, in the case of full migration, any stale Cell ID of fully migrated MBSR is removed from LMF by OAM. If the LMF selects any cell for UE positioning measurements, and the LMF determines it needs to perform a TRP information exchange with the cell, it shall perform TRP Information Exchange procedure as specified in TS 38.455 [15].As the MBSR can be mobile the LMF may need to determine an updated location of the MBSR by either performing step 5-7 (option 1) or performing step 8-10 (option 2) if option 1 is not feasible. If several MBSRs were derived, then step 5-7 or step 8-10 are be performed for each MBSR.
NOTE 2:	It is assumed that for the case of MBSR's inter CU mobility, the OAM can timely update the Cell Id of the MBSR to the LMF so as to enable it to perform a proper TRP information exchange. Until the Cell Id of the MBSR is provided to LMF by OAM, the Cell of the MBSR is not used for location procedures.
5.	[Conditional] The LMF initiates a NRPPa TRP Information Exchange procedure to request the updated location information of the TRP(s) associated with MBSR(s) by directing the TRP information exchange messages to the gNB associated with the Cell ID(s), for example, by setting the NRPPa TRP Information Type Item IE to "mobile TRP location infogeo-coordinates". Donor-CU further send a F1 TRP INFORMATION REQUEST message to any MBSR IAB-DU.
6.	[Conditional] The MBSR IAB-UE initiates a 5GC-MO-LR procedure (as defined in clause 6.2) to get its location information. The MBSR IAB-UE's location info is used by the co-located MBSR IAB-DU to determine the updated location for its TRP.
7.	[Conditional] The MBSR IAB-DU report its updated TRP location, e.g. TRP's geo-coordinate, velocity and the time for obtaining them, to the Donor-CU, which is further forwarded to LMF.
8.	[Conditional] The LMF invokes the Ngmlc_Location_ProvideLocation_Request service operation to the GMLC by providing the identifier of MBSR IAB-UE and a scheduled location time. The LMF determines the identifier of MBSR IAB-UE based on the Cell ID of MBSR and the received the GPSI of the MBSR in a TRP information exchange when the MBSR was integrated as a TRP. LMF may receive the scheduled location time in step 3. Otherwise, LMF may generate the scheduled location time, e.g. based on response time.
9.	[Conditional] The GMLC determines the AMF serving the MBSR and step 4-10 in clause 6.1.1 or steps 4-23 in clause 6.1.2 is performed. The privacy check in clause 5.4 is skipped for the MBSR based on the subscription data of the MBSR (IAB-UE). The scheduled location time received in step 8 is also provided to the MBSR IAB-UE when sending a location request to the MBSR.
10.	[Conditional] The GMLC sends the location service response including the MBSR IAB-UE's location to the LMF.
11.	[Conditional] The LMF performs one of the positioning procedures with the target UE described in clauses 6.11.1 and 6.11.2. To reduce the timing offset of the positioning measurements, the UE positioning may be scheduled with the same scheduled location time as the MBSR positioning in step 9. LMF sends the same time with the scheduled location time in step 8 to the target UE in clause 6.11.1. If Network Assisted procedure is used, as in 6.11.2, the NG-RAN may provide the MBSR updated location and velocity information and the time obtained them to the LMF via NRPPa message as defined in the TS 38.455 [15] as part of the NRPPa procedure for the UE.
12.	The LMF uses the received location and velocity of the MBSR(s) when estimating the location of the target UE together with the measurements reports in step 3 or optionally the updated measurement reports in step 11.
13.	The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the target UE.
14.	The AMF returns the Namf_Location_ProvidePositioningInfo Response towards the GMLC to return the current location of the target UE.
15.	The GMLC sends the location service response to the location services client.
* * * * End of changes * * * *

image1.emf
LMF AMF

NG-

RAN

UE/ 

PRU

1. Namf_Communication_N1N2MessageTransfer (Network Positioning Message)

2. Network Triggered Service Request

3. N2 Transport (Network Positioning Message)

4. Obtain Measurements

5. N2 Transport (Network Positioning Message)

6. Namf_Communication_N2InfoNotify (Network Positioning Message)


Microsoft_Visio_2003-2010_Drawing1211111.vsd
LMF


AMF


NG-RAN


UE/ PRU


3. N2 Transport (Network Positioning Message)


4. Obtain Measurements


1. Namf_Communication_N1N2MessageTransfer (Network Positioning Message)


2. Network Triggered Service Request


5. N2 Transport (Network Positioning Message)


6. Namf_Communication_N2InfoNotify (Network Positioning Message)



image2.emf
UE NG-RAN LMF

AMF 

(UE)

8. Ngmlc_Location_ProvideLocation_Request

10. Ngmlc_Location_ProvideLocation_Response

MBSR

5. NRPPa TRP INFORMATION REQUEST 

7. NRPPa TRP INFORMATION RESPONSE (mobile TRP location info)

5. F1 TRP INFORMATION REQUEST 

7. F1 TRP INFORMATION RESPONSE (mobile TRP location info)

GMLC Client

AMF 

(MBSR)

3. 5GC-MT-LR procedures as in clause 6.1.1 step 5-8 or 6.1.2 step 6-12

4. LMF derive MBSR 

presence

6. 5GC-MO-LR Procedure Clause 6.2

9. 5GC-MT-LR to estimate MBSR position

13. Nlmf_Location_DetermineLocation Response

14. Namf_Location_ProvidePositioningInfo Response

15. LCS Service Response

12. LMF derives the 

location of Target UE.

Option 1

Option 2

2. Namf_Location_ProvidePositioningInfo Request

1. LCS Service Request

11. UE positioning


Microsoft_Visio___1.vsdx
UE
NG-RAN
LMF
AMF (UE)
8. Ngmlc_Location_ProvideLocation_Request
10. Ngmlc_Location_ProvideLocation_Response
MBSR
5. NRPPa TRP INFORMATION REQUEST
7. NRPPa TRP INFORMATION RESPONSE (mobile TRP location info)
5. F1 TRP INFORMATION REQUEST
7. F1 TRP INFORMATION RESPONSE (mobile TRP location info)
GMLC
Client
AMF (MBSR)
3. 5GC-MT-LR procedures as in clause 6.1.1 step 5-8 or 6.1.2 step 6-12
4. LMF derive MBSR presence
6. 5GC-MO-LR Procedure Clause 6.2
9. 5GC-MT-LR to estimate MBSR position
13. Nlmf_Location_DetermineLocation Response
14. Namf_Location_ProvidePositioningInfo Response
15. LCS Service Response
12. LMF derives the location of Target UE.
Option 1
Option 2
2. Namf_Location_ProvidePositioningInfo Request
1. LCS Service Request
11. UE positioning



image3.emf
UE NG-RAN LMF

AMF 

(UE)

8. Ngmlc_Location_ProvideLocation_Request

10. Ngmlc_Location_ProvideLocation_Request

MBSR

5. NRPPa TRP INFORMATION REQUEST 

7. NRPPa TRP INFORMATION RESPONSE (geo-coordinate)

5. F1 TRP INFORMATION REQUEST 

7. F1 TRP INFORMATION RESPONSE (geo-coordinate)

GMLC Client

AMF 

(MBSR)

3. 5GC-MT-LR procedures as in clause 6.1.1 step 5-8 or 6.1.2 step 6-12

4. LMF derive MBSR 

presence

6. 5GC-MO-LR Procedure Clause 6.2

9. 5GC-MT-LR to estimate MBSR position

13. Nlmf_Location_DetermineLocation Response

14. Namf_Location_ProvidePositioningInfo Response

15. LCS Service Response

12. LMF derives the 

location of Target UE.

Option 1

Option 2

2. Namf_Location_ProvidePositioningInfo Request

1. LCS Service Request

11. UE positioning


Microsoft_Visio_Drawing.vsdx
UE
NG-RAN
LMF
AMF (UE)
8. Ngmlc_Location_ProvideLocation_Request
10. Ngmlc_Location_ProvideLocation_Request
MBSR
5. NRPPa TRP INFORMATION REQUEST
7. NRPPa TRP INFORMATION RESPONSE (geo-coordinate)
5. F1 TRP INFORMATION REQUEST
7. F1 TRP INFORMATION RESPONSE (geo-coordinate)
GMLC
Client
AMF (MBSR)
3. 5GC-MT-LR procedures as in clause 6.1.1 step 5-8 or 6.1.2 step 6-12
4. LMF derive MBSR presence
6. 5GC-MO-LR Procedure Clause 6.2
9. 5GC-MT-LR to estimate MBSR position
13. Nlmf_Location_DetermineLocation Response
14. Namf_Location_ProvidePositioningInfo Response
15. LCS Service Response
12. LMF derives the location of Target UE.
Option 1
Option 2
2. Namf_Location_ProvidePositioningInfo Request
1. LCS Service Request
11. UE positioning



