[bookmark: _GoBack]3GPP TSG-RAN WG3 Meeting #114b-e	R3-220510
E-meeting, 17-26 Jan 2022

Title: 	(TP for POS BL CR for TS 38.455 & TS 38.473) on Positioning enhancement 
Source: 	Huawei 
Agenda item:	19.2.1
Document Type:	Discussion and Approval 
 Background
RAN1 has made great progress on accuracy enhancements [5] and multiple LS are received [1-4]. This paper discusses the potential RAN3 solutions on positioning accuracy improvement based on RAN1 agreements.
Discussion
Tx TEG Information Reporting
The following RAN1 agreements on Tx TEG information reporting are captured from RAN1 LS [1]:
	RAN1#107 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.

Agreement
· For UL-TDOA, supporting the following for the serving gNB to request a UE to report the Tx TEG association information between UE Tx TEG IDs and SRS resources for positioning, subject to UE capability of supporting UE Tx TEG:
· Based on a configured periodicity, a UE may report the UE Tx TEG association for the SRS resources for positioning that have already been transmitted during the configured period 
· It is up to RAN2 to decide how to indicate the change of the Tx TEG association during the configured period (e.g., using the timestamps)
· It is up to RAN4 to decide when the Tx TEG association is changed
· The values of the configurable periodicities are up to RAN2
· Note: Tx TEG association information reporting by single request/response mode is assumed already supported with the previous agreement. 



Based on the LS from RAN1, for UL-TDOA positioning, the serving gNB is able to request a UE to report the Tx TEG association information between UE Tx TEG IDs and SRS resources, and the serving gNB should forward the association information provided by the UE to the LMF. Observed from the agreements, UE could report the Tx TEG information to the gNB with single reponse or periodically. Therefore the LMF should also be allowed to request the gNB to report the Tx TEG information in two modes. 
Observation 1: The LMF should be able to request the gNB to report the assciation information between UE Tx TEG IDs and SRS resources with single response or periodically.
Since the UE Tx TEGs are associated with SRS resources, the existing NRPPa messages used to request or transfer SRS configurations can be reused. The POSITIONING INFORMATION REQUEST message could be enhanced to send the Tx TEG information request. For periodical reporting, the LMF could provide periodicity information to the gNB for updates of the Tx TEG information. 
To support the Tx TEG information reporting, the exiting POSITIONING INFORMATION RESPONSE message can be reused. While to support periodical reporting, we propose to reuse the existing POSITIONING INFORMATION UPDATE message to update the Tx TEG information during the configured period. 
Observation 2: Reuse the exiting Positioning information exchange procedure to support the procedures of transferring Tx TEG information. Enhance POSITIONING INFORMATION UPDATE message to support periodically reporting of Tx TEG information.
	[bookmark: _Toc51775994][bookmark: _Toc56773016][bookmark: _Toc64447645][bookmark: _Toc74152301][bookmark: _Toc88654154]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 Tx TEG 
	O
	
	9.2.x1
	
	YES
	ignore






	9.2.x1 Requested Tx TEG 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Requested type
	M
	
	ENUMERATED(Ondemand, periodic,…)
	

	Periodicty
	O
	
	FFS(pending to RAN2)
	





The Tx TEG information may include the Tx TEG-ID, positioning SRS resource ID list, and optionally the time stamp. It is proposed to introduce a new IE to convey the Tx TEG information. The following table gives an example for TS38.455. The Tx TEG Information IE could be included in the POSITIONING INFORMATION RESPONSE/UPDATE message or a subordinate IE of the SRS Configuration IE. Since the Tx TEG information of the SRS resources that have been transmitted can be changed during the configured periodicity, the first option can aviod to send redudant SRS configurations and therefore is preferred. 
Observation 3: Introduce a new IE to the POSITIONING INFORMATION RESPONSE/UPDATE message to convey the Tx TEG information.  
	9.2.x2 Tx TEG Information
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Tx TEG ID List
	
	1..<maxnoTEGs>
	
	

	>Tx TEG ID
	M
	
	INTEGER(0..7)
	

	>SRS Resource ID List
	
	1..< maxnoSRSResourcePerTEG >
	
	

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

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

	>Time Stamp
	O
	
	9.2.42
	





Besides, RAN1 has made the following agreements at RAN1#105e [2]:
	Agreement:
· For mitigating UE Tx timing errors for UL TDOA, support  one of the following options:
· Option 1: 
· Subject to UE’s capability, support a UE providing the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE has multiple Tx TEGs. 
· FFS: Support LMF to forward the association information provided by the UE to the serving and neighboring gNBs.
· Option 2: 
· Subject to UE’s capability, support a UE providing the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE has multiple Tx TEGs. 
· Support the serving gNB to forward the association information provided by the UE to the LMF
· FFS: Support LMF to forward the association information from the serving gNB for the UE to the neighboring gNBs
· FFS: UE should be able to report capability information related to Tx TEGs to LMF via LPP signaling
· Support gNB to report the associated SRS resource ID/resource set ID of the RTOA measurement to LMF


In order to utilize the Tx TEG information to mitigate Tx timing delays for UL-TDOA postioning, the LMF should be able to group the UL RTOA mesurements with Tx TEGs for location estimation, which is not supported by the current specification. RAN1 has agreed to support the gNB to report the associated SRS resource ID/resource set ID of the RTOA measurement to the LMF[2]. Since our definition of Tx TEG Information IE has associated each Tx TEG ID with a list of SRS resource IDs, it is proposed to provide the SRS resource set ID/SRS resource ID of each UL RTOA measurement by adding optional SRS Resource set ID IE and SRS Resource ID IE to the UL RTOA Measurement IE. 
Additionally, UE may send the SRS from different antenna ports, which also have different Tx TEG. In order to further let the LMF to group the measurements based on the SRS from the same UE antenna port, it is proposed to let the gNB to further report the port ID to the LMF.
Observation 4: Add the following optional IEs to the UL RTOA Measurement IE to associate the UL RTOA measurements with Tx TEG IDs: SRS Resource set ID, SRS Resource ID, and Port Index.
	[bookmark: _Toc51776057][bookmark: _Toc56773079][bookmark: _Toc64447708][bookmark: _Toc74152364][bookmark: _Toc88654217]9.2.39	UL RTOA Measurement
This information element contains the uplink RTOA measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE UL RTOA Measurement
	M
	
	
	

	>k0
	M
	
	INTEGER (0.. 1970049)
	TS 38.133 [16]

	>k1
	M
	
	INTEGER (0.. 985025)
	TS 38.133 [16]

	>k2
	M
	
	INTEGER (0.. 492513)
	TS 38.133 [16]

	>k3
	M
	
	INTEGER (0.. 246257)
	TS 38.133 [16]

	>k4
	M
	
	INTEGER (0.. 123129)
	TS 38.133 [16]

	>k5
	M
	
	INTEGER (0.. 61565)
	TS 38.133 [16]

	Additional Path List
	O
	
	9.2.41
	

	SRS Resource set ID
	O
	
	INTEGER (0..15)
	

	SRS Resource ID
	O
	
	INTEGER (0.. 63)
	

	Port Index
	O
	
	ENUMERATED (1000, 1001, 1002, 1003, …)
	TS 38.211 [x]






Proposal 1: it is proposed to agreed the text proposal related to the TEG in R3-22-TEG attached
TRP Beam/Antenna Information Reporting
According to the LS from RAN1 [3],   the following agreements on TRP beam/antenna information reporting have been  achieved during RAN1#107e:
	Agreement
From the RAN1 perspective, for the TRP beam/antenna information to be optionally provided by the LMF to the UE for UE-based DL-AoD:
The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.
· Note: the peak power per angle is not provided
· Note: up to RAN3 to decide how the TRP beam information is provided to the LMF for both UE-assisted and UE-based
· Send an LS to RAN2/RAN3 to decide on the signaling details


In current NRPPa, the TRP information reported from the gNB to the LMF includes the spatial direction information of the PRS, which contains the following information:
	[bookmark: _Toc64447727][bookmark: _Toc74152383][bookmark: _Toc81323086]9.2.58	NR-PRS Beam Information
This IE contains spatial direction information of the DL-PRS Resources.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR-PRS Beam Information
	
	1 .. < maxPRS-ResourceSets >
	
	

	>PRS Resource Set ID
	M
	
	INTEGER (0..7)
	The resource set in which the resources are associated with the angle.

	>PRS Angle Item
	 
	1..< maxPRS-ResourcesPerSet >
	 
	

	>>NR PRS Azimuth
	M
	
	INTEGER (0..359)
	

	>>NR PRS Azimuth fine
	O
	
	INTEGER (0..9)
	Fine angles

	>>NR PRS Elevation
	O
	
	INTEGER (0..180)
	

	>>NR PRS Elevation fine
	O
	
	INTEGER (0..9)
	Fine angles

	LCS to GCS Translation
	
	0 .. <maxnolcs-gcs-translation>
	
	If absent, the azimuth and elevation are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..359)
	

	>Alpha-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>Beta
	M
	
	INTEGER (0..359)
	

	>Beta-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>Gamma
	M
	
	INTEGER (0..359)
	

	>Gamma-fine
	O
	
	INTEGER (0..9)
	Fine angles



	Range bound
	Explanation

	maxPRS-ResourceSets
	Maximum no of DL-PRS resource sets per TRP. Value is 2.

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

	maxnolcs-gcs-translation
	Maximum no. of LCS-GS-Translation-Parameters that can reported with one message. Value is 3.  The current version of the specification supports 1.





It can be seen that the current specification can support to provide the specific angle information of each PRS resource of the TRP from the gNB to the LMF. According to the LS, the relative power between PRS resources per angle is supposed to be provided and the relative power is defined with respect to the peak power in each angle. Since the relative power information is also a kind of NR PRS beam information, there are two candidate options:
Option1: Reuse the existing NR-PRS Beam Information IE by adding the relative power information. 
Option2: Define a new IE to transfer NR PRS beam information, including the relative power information. 
Since the angle information provided by the existing NR-PRS Beam Information IE is defined per resource. If option1 is adopted, a new subordinate IE is needed to provide the angle information and the relative power information of each angle. Then when the NR-PRS Beam Information IE is requested, duplicate angle information will be provided to the LMF, which is unnecessary. In addition, in PRS Angle Item IE in NR-PRS Beam Information IE, the azimuth information of each angle is mandatory. However, in the case of linear array, the azimuth information is not mandatory. 
Based on the above discussions, it is proposed to use a new IE to provide relative power information. The power and angle information are defined per angle. Both azimuth information and elevation information are optional. 
observation 5: Define a new IE to transmit NR PRS beam power information, in which the power and angle information are defined per angle. Both azimuth information and elevation information are optionally provided.
An example for the new IE can be as follows: 
	9.2.x3 NR-PRS Beam Power Information 
This IE contains spatial directional information and power information of the DL-PRS Resources. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR-PRS Beam Power Information
	
	1 .. < maxPRS-ResourceSets >
	
	

	>PRS Resource Set ID
	M
	
	INTEGER (0..7)
	The resource set in which the resources are associated with the angle.

	   >PRS Angle Power Item 
	
	1..<maxPRS-angle>
	
	

	      >>NR PRS Azimuth 
	O
	
	INTEGER (0..359)
	

	      >>NR PRS Azimuth fine
	O
	
	INTEGER (0..9)
	

	      >>NR PRS Elevation
	O
	
	INTEGER (0..180)
	

	      >>NR PRS Elevation fine
	O
	
	INTEGER (0..9)
	

	      >>Primary PRS Resource ID
	M
	
	INTEGER(0..63)
	Primary resource is the resource with peak power in the angle. 

	      >>Secondary PRS Resource Item
	
	1..<maxPRSResourcePerAngle>
	
	

	         >>>Secondary PRS Resource ID
	M
	
	INTEGER(0..63)
	

	         >>>Radiated Power Difference 
	M
	
	INTEGER(1..10)
	The value 1 to 10 represents a quantized realtive power of 0.1 to 1. 

	LCS to GCS Translation
	
	0 .. <maxnolcs-gcs-translation>
	
	If absent, the azimuth and elevation are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..359)
	

	>Alpha-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>Beta
	M
	
	INTEGER (0..359)
	

	>Beta-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>Gamma
	M
	
	INTEGER (0..359)
	

	>Gamma-fine
	O
	
	INTEGER (0..9)
	Fine angles



	Range bound
	Explanation

	maxPRS-ResourceSets
	Maximum no of DL-PRS resource sets per TRP. Value is 2.

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

	maxnolcs-gcs-translation
	Maximum no. of LCS-GS-Translation-Parameters that can reported with one message. Value is 3.  The current version of the specification supports 1.

	maxPRS-angle
	Maximum no. of angle of the TRP. Value is 65535

	maxPRSResourcePerAngle
	Maximum no. of resources per angle per TRP. Value is 32.






Proposal 2: it is proposed to agreed the text proposal related to the Beam in R3-22-Beam attached
Positioning Accuracy Improvement
NLOS Mitigation
RAN1 has agreed to associate the measurements with a LoS/NLoS indicator to improve NR positioning [5]. For UL positioning, it is proposed to improve the TRP Measurement Result IE so that the gNB can support to provide the LoS/NLoS information of each UL measurements to the LMF. 
Observation 6: Enhance the TRP Measurement Result IE to provide the LoS/NLoS indicator of UL measurements. 
	[bookmark: _Toc88654215]9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	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
	

	>Time Stamp
	M
	
	9.2.42
	

	>Measurement Quality
	O
	
	9.2.43
	

	>Measurement Beam Information
	O
	
	9.2.57
	

	> LoS-NLoS indicator
	O
	
	9.2.x4
	



	Range bound
	Explanation

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





There are two options of values for the LoS/NLoS indicator: soft values or hard values. An example of the  LoS/NLoS Indicator IE is given as follows: 
	9.2.x4 	LoS/NLoS Indicator 
This information element is used to indicator whether the measurement is estimated via LoS or NLoS propagation. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE LoS/NLOS Indicator 
	M
	
	
	

	>Soft Values
	M
	
	ENUMERATED(0, 1, …)
	

	>Hard Values
	M
	
	ENUMERATED (0, 0.1, 0.2, .. 0.9, 1.0, …)
	The value corresponds to the likelihood of LoS, with a value of 1 corresponding to LoS and a vlue of 0 corresponding to NLoS.







Multi-path Reporting 
According to RAN1 agreeements [5], the additional paths reported to the LMF should be increased from 2 to 8. To improve the ability of the gNB to report additional paths, a new IE should be defined as the extension of the existing Additional Path List IE. An example is as follows. This IE should be added to the UL RTOA Measurement IE and gNB Rx-Tx Time Difference IE. 
Observation 7: Define a new IE to extend the number of reported additonal paths of the time measurements.
	[bookmark: _Toc51776059][bookmark: _Toc56773081][bookmark: _Toc64447710][bookmark: _Toc74152366][bookmark: _Toc88654219]9.2.x5	Additional Path Extension List
This information element is an extension of 9.2.41 and contains the additional path results of time measurement. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Additional Path Item
	
	1..<maxnopathextens>
	
	

	>CHOICE Relative Path Delay
	M
	
	
	

	>>k0
	M
	
	INTEGER(0..16351)
	

	>>k1
	M
	
	INTEGER(0..8176)
	

	>>k2
	M
	
	INTEGER(0..4088)
	

	>>k3
	M
	
	INTEGER(0..2044)
	

	>>k4
	M
	
	INTEGER(0..1022)
	

	>>k5
	M
	
	INTEGER(0..511)
	

	>Path Quality
	O
	
	Measurement Quality
9.2.43
	



	Range bound
	Explanation

	maxnopathextens
	Maximum no. of extened additional path measurement. Value is 6.







UL SRS RSRPP
In the RAN1 LS [4], the following agreements are included:
	Definition
· UL SRS reference signal received path power (UL SRS-RSRPP) is defined as the power of the received UL SRS signal configured for the measurement at the i-th path delay of the channel response, where UL SRS-RSRPP for 1st path delay is the power corresponding to the first detected path. 
· Working assumption: For frequency range 1, the reference point for the UL SRS-RSRPP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. 
· Note: The following two options are supported by gNB to LMF:
· Option 1 (RX diversity for the first path UL SRS-RSRPP)
· The same RX branch(es) as applied for the first path UL SRS-RSRPP measurements are used for the additional paths UL SRS-RSRPP measurements if those are provided together
· For frequency range 1 and 2, if receiver diversity is in use by the gNB for UL SRS-RSRPP measurements, then reported UL SRS-RSRPP value for the first path shall not be lower than the corresponding UL SRS-RSRPP for the first path of any of the individual receiver branches
· Option 2 (RX diversity for UL SRS-RSRP)
· The same RX branch(es) as applied for UL SRS-RSRP measurements are used for UL SRS-RSRPP measurements (i.e., the first and additional paths UL SRS-RSRPP if those are provided)


In order to support the UL SRS RSRPP, a new measurement type of “UL SRS-RSRPP” needs to be added. It is notable that two options of the UL SRS-RSRPP can be reported. An IE such as “Diversity Option” should be included to indicate which option of the UL SRS-RSRPP is reported.
Observation 8: Define the new UL SRS RSRPP measurement in TRP Measurement Result IE, and include a  Diversity Option IE to indicate the option of the UL SRS-RSRPP.
	9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	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
	

	>>UL SRS-RSRPP
	M
	
	9.2.x6
	

	>Time Stamp
	M
	
	9.2.42
	

	>Measurement Quality
	O
	
	9.2.43
	

	>Measurement Beam Information
	O
	
	9.2.57
	






	9.2.x6	UL SRS RSRPP
This information element is used to indicator whether the measurement is estimated via LoS or NLoS propagation. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	First Path RSRPP 
	M
	
	INTEGER (0..126)
	

	Additional Path List
	
	0..<maxnoadditionalpath>
	
	

	  >Additional Path RSRPP
	M
	
	INTEGER (0..126)
	

	Diversity Option 
	O
	ENUMERATED(opt1, opt2, …)
	
	The value opt1 represents the option of RX diversity for the first path UL SRS-RSRPP; The value opt2 represents the option of RX diversity for UL SRS-RSRP.



	Range bound
	Explanation

	maxnoadditionalpath
	Maximum no. of additional paths RSRPP measurement. Value is 8.






ARP Reporting 
The LS from RAN1 regarding antenna reference point (ARP) association with UL measurements provides the following agreements [4]:
	Agreement
· ARP location is associated with UL measurements for NR Positioning (UL AOA, UL-RTOA, UL SRS-RSRP, UL SRS-RSRPP and gNB Rx-Tx time difference measurements)
· Use of ARP ID for potential overhead reduction in NRPPa signaling is up to RAN3
· Send LS to RAN3 to enable relevant signaling in RAN3 specification



According to the RAN1 LS, the ARP location information should be accessible for different UL measurements (i.e. UL AOA, UL-RTOA, UL SRS-RSRP, UL SRS-RSRPP and gNB Rx-Tx time difference measurements), therefore it is proposed to report ARP location information along with UL measurements in the MEASUREMENT RESPOSNE/REPORT message.
	[bookmark: _Toc51776055][bookmark: _Toc56773077][bookmark: _Toc64447706][bookmark: _Toc74152362][bookmark: _Toc81323065]9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	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
	

	>Time Stamp
	M
	
	9.2.42
	

	>Measurement Quality
	O
	
	9.2.43
	

	>Measurement Beam Information
	O
	
	9.2.57
	

	 >Antenna Reference Point Location 
	O
	
	9.2.x7
	Relative to the TRP position. If this IE is absent, the relative location is zero.



	Range bound
	Explanation

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






	9.2.x7 Antenna Reference Point Location
This IE contains the antenna reference point location information. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Antenna Reference Point Location Value
	M
	
	
	

	>Geodetic
	
	
	
	

	>>Relative Geodetic Location
	M
	
	Relative Geodetic Location 9.2.48
	

	>Cartesian
	
	
	
	

	    >>Relative Catesian Location
	M
	
	Relative Cartesian Location 9.2.50
	





In terms of the use of ARP ID, we do not see the necessity. If we use ARP ID, this means the ARP location information of the TRPs should be reported to the LMF before the transfer of MEASUREMENT RESPOSNE/REPORT message, for example in TRP INFORMATION RESPONSE message. Since some TRPs are able to provide the ARP location by using the PRS configuration information, this method may unnecessarily transfer redundant ARP information. It is more flexible that the gNB directly report the ARP location information to the LMF on demand. 
Observation 9: It is proposed to introduce a new IE in the TRP Measurement Result IE for the gNB to directly report ARP position information along with the UL measurements to the LMF. 
In addition, we provide TPs for the above discussed solutions for NRPPa and F1AP. It is proposed to agree the TPs [6-8].
Proposal 3:  it is proposed to agreed the text proposal related to the Accuracy in R3-22-Accuracy attached

3. Conclusion
Based on the discussions in this paper, we propose the following:
· Tx TEG Information Reporting R3-22-TEG
Observation 1: The LMF should be able to request the gNB to report the assciation information between UE Tx TEG IDs and SRS resources with single response or periodically.
Observation 2: Reuse the exiting NRPPa messages to support the procedures of transferring Tx TEG information. 
Observation 3: Reuse the exiting Positioning information exchange procedure to support the procedures of transferring Tx TEG information. Enhance POSITIONING INFORMATION UPDATE message to support periodically reporting of Tx TEG information.
Observation 4: Add an optional SRS Resource ID IE to the UL RTOA Measurement IE to associate the UL RTOA measurements with Tx TEG IDs. 
Proposal 1: it is proposed to agreed the text proposal related to the TEG in R3-22xxxx-TG attached

· TRP Beam/Antenna Information Reporting R3-22-Beam
Observation 5: Define a new IE to transmit NR PRS beam information, in which the power and angle information are defined per angle. Both azimuth information and elevation information are optionally provided.
Proposal 2: it is proposed to agreed the text proposal related to the Beam in R3-22-Beam attached

Positioning Accuracy Improvement R3-22-Accurracy
Observation 6: NLOS Mitigation: Enhance the TRP Measurement Result IE to provide the LoS/NLoS indicator of UL measurements. 
Observation 7: Multipath Reporting: Define a new IE to extend the number of reported additonal paths of the time measurements.
Observation 8: UL SRS RSRPP:  It is proposed to introduce a new IE in the TRP Measurement Result IE for the gNB to directly report ARP position information along with the UL measurements to the LMF. 
Observation 9: ARP Reporting: It is proposed to introduce a new IE in the TRP Measurement Result IE for the gNB to directly report ARP position information along with the UL measurements to the LMF. 
Proposal 3:  it is proposed to agreed the text proposal related to the Accuracy in R3-22-Accuracy attached
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