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Introduction
This is to provide text proposal of TR 38.859 for Expanded and Improved NR Positioning from RAN2 based on the previous agreement reached in RAN2#119-e and #119bis-e. 
Text Proposal
/****Start of the changes****/
[bookmark: _Toc117437882][bookmark: _GoBack]Definitions of terms, symbols and abbreviations
[bookmark: _Toc117437883]Terms
For the purposes of the present document, the terms given in TR 21.905 [6] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [6].
/**unchanged Skipped**/
SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.
SLPP/RSPP: Protocol for Sidelink positioning procedures between UEs.	Comment by 119-e: Agreement:
Introduce a new protocol for sidelink positioning procedures between UEs (name FFS, e.g., RSPP, SLPP).  FFS where it is specified.
The new protocol is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).

/**unchanged Skipped**/
[bookmark: _Toc117437894]5	Sidelink Positioning
/**unchanged Skipped**/
5.2.2	Potential Architecture and Signalling Procedures for Sidelink Positioning
5.2.2.x	Potential Architecture for SL Positioning
Sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  RAN2 waits for SA2 on the triggering of the positioning procedures from upper layers.
Editor Notes: FFS if partial coverage case assumes anything about which UEs are in coverage.
The architecture and signaling procedures are studied to support two operation scenarios:
-	Operation Scenario 1: PC5-only-based positioning.
-	Operation Scenario 2: Combination of Uu- and PC5-based positioning.
RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  RAT-independent SL positioning is not considered in this release.
Editor Notes: FFS if there are cases without a UE in the location server role.
5.2.2.y	Signalling Procedures for PC5-only-based positioning between UEs 
With regards to the sidelink positioning procedures between UEs, a new protocol is introduced to support at least the following functionalities:
1.	SL Positioning Capability Transfer
2.	SL Positioning Assistance Data exchange
3.	SL Location Information Transfer
4.	Error handling
5.	Abort
The cast type for sidelink positioning signalling is studied, including unicast and groupcast/broadcast.
Unicast/one-to-one operation is assumed as baseline for exchange of sidelink positioning signaling between UEs. Unicast SLPP/RSPP session-based operation is supported. At least “centralized” operation is supported, i.e., operation where one UE performs range and/or position calculations based on measurement/location information relating to itself and/or other UEs.	Comment by 119bis-e: Agreement in RAN2#119bis-e meeting:
Proposal 5: Unicast/one-to-one operation is assumed as baseline for exchange of sidelink positioning signaling.
The following positioning signaling applied for groupcast/broadcast (in addition to unicast) is studied. Security aspects for broadcast and groupcast need to be evaluated (involving SA3 where needed). 
•	SL positioning capability transfer
•	SL positioning assistance data
•	FFS SL location information transfer
 Editor Notes: FFS the specific use case.
The applicability of groupcast/broadcast to SLPP/RSPP group operation is studied. 
Editor Notes: FFS the operation session-based or session-less.

5.2.2.z	Signalling Procedures for hybrid PC5+Uu positioning 
The potential impact to LPP for the support of sidelink positioning procedures between UE and LMF is studied.  Protocol between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage will be down-selected from the following options during normative work.
1.	Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
2.	Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
3.	Use of SLPP/RSPP between the UE and the LMF

/**unchanged Skipped**/
[bookmark: _Toc117437898]5.4	Potential specification impact for Sidelink Positioning 
Sidelink Positioning is recommended for normative work, including:

From Upper layers perspective the below conclusions have been made for Sidelink Positioning:


6	Positioning Enhancements for Improved Integrity, accuracy, and power efficiency
/**unchanged Skipped**/
[bookmark: _Toc117437902]6.1.2	Methodologies, procedures and signalling for determination of positioning integrity
6.1.2.x	Integrity Principle of Operation
For integrity operation, the network will ensure that:
P(Error > Bound for longer than TTA | NOT DNU) <= Residual Risk + IRallocation             (Equation 6.1.2.1-1)
for all values of IRallocation in the range irMinimum <= IRallocation <= irMaximum
for all the errors in Table 6.1.2-1 and 6.1.2-2, which are available.
Reuse the concepts and principles developed for RAT-Independent GNSS positioning integrity for RAT-Dependent positioning integrity, FFS the usage of DNU.
Both UE-based and LMF-based integrity for RAT-dependent cases are studied and supported in integrity for RAT-dependent positioning.
6.1.2.y	Procedures and signalling for UE-Based positioning integrity
R17 UE-based integrity mode signaling can be used as baseline with the following aspects:
-	UE sends capability info to LMF on integrity for UE-based mode using LPP capability transfer procedure
-	LMF sends the assistance data for integrity calculation to UE. LMF provides, in assistance data, the information of error sources (e.g., originated from RAN node) to UE for integrity in UE-based mode.
-	LMF sends integrity requirement e.g., TIR to UE in LPP request location information message for integrity of UE-based mode
-	UE sends integrity result to LMF using LPP location information Transfer message
Table 6.1.2-1: Identified procedures in UE-based positioning integrity mode
	UE-Based Positioning Methods
	Errors identified by RAN1
	LPP Procedures
	NRPPa procedures

	DL TDOA
	
	
	

	DL AoD
	
	
	



6.1.2.z	Procedures and signalling for LMF-Based positioning integrity
Table 6.1.2-2: Identified procedures in LMF-based positioning integrity mode
	LMF-Based Positioning Methods
	Errors identified by RAN1
	LPP Procedures
	NRPPa procedure

	DL-TDOA
	
	
	

	UL-TDOA
	
	
	

	Multi-RTT
	
	
	

	UL-AoA
	
	
	

	DL-AoD
	
	
	


[bookmark: _Toc117437904]/**unchanged Skipped**/
6.1.4	Potential Specification Impact for Integrity for RAT-Dependent Positioning Techniques
/**unchanged Skipped**/
For UE-based positioning integrity mode, potential specification impact can include:
-	UE sends capability info to LMF on integrity for UE-based mode using LPP capability transfer procedure
-	LMF sends the assistance data for integrity calculation to UE. LMF provides, in assistance data, the information of error sources (e.g., originated from RAN node) to UE for integrity in UE-based mode.
-	LMF sends integrity requirement e.g., TIR to UE in LPP request location information message for integrity of UE-based mode
-	UE sends integrity result to LMF using LPP location information Transfer message

/**unchanged Skipped**/
6.4	Low Power High Accuracy Positioning
/**unchanged Skipped**/

[bookmark: _Toc117437916]6.4.1	Target use cases and requirements for Low Power High Accuracy Positioning
Use case 6 defined in TS 22.104 [6] is the single representative use case for the study of LPHAP. 
For LPHAP, the main objective of the evaluations from the perspective of lower layers is on UE power consumption.
At least relative power unit is adopted as the performance metric to evaluate the power consumption of the Rel-17 RRC_INACTIVE state positioning and potential enhancements.
A reference device (e.g., a mobile phone) with reference traffic type, reference battery capability, and reference battery life is defined for the purpose of identification of the performance gap that achieved by the Rel-17 RRC_INACTIVE state positioning baseline and the target battery life of LPHAP use case 6.
For the evaluations of LPHAP use case 6, the following performance requirements are considered:
· Horizontal positioning accuracy < 1 m for 90% of UEs
· Positioning interval / duty cycle of 15-30 s
· UE battery life of 6 months – 1 year.
For the service type, at least the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273 is supported.

[bookmark: _Toc117437917]6.4.2	Potential Enhancements for Low Power High Accuracy Positioning
6.4.2.x Physical Layer Aspects
/**unchanged Skipped**/
6.4.2.y Higher Layer Aspects
The potential enhancements for Low Power High Accuracy Positioning in higher layer aspect are studied as below:
a.	Enhancements on SRS configuration
Higher layer studied enhancements on SRS configuration. Further study the following candidate enhancements on SRS configuration, including the possible interference and changes of spatial relations problems.
-	Validity area mechanism: The configured SRS is applicable across multiple cells. When cell reselection happens within the SRS positioning validity area, the UE can keep the SRS configuration and continue the SRS transmission if the UE is under a positioning procedure. 
-	SRS update mechanism;
-	Pre-configure multiple SRS, which could include broadcast transmission of configurations with UE-specific determination along with the network of a configuration.
Editor’s NOTE: FFS if pre-configure multiple SRS would require network nodes to measure multiple SRS configurations for the same UE simultaneously.
[bookmark: OLE_LINK41][bookmark: OLE_LINK40]Editor’s NOTE: The concerns on the potential issues in physical layer, such as interference, timing alignment, spatial relation, and which SRS parameters can be valid across multiple cells, need to wait for RAN1’s response.
b.	Enhance DL-PRS configuration
Editor’s NOTE: RAN2 can consider the feasibility of configuration alignment between PRS and DRX (at least paging DRX).
c.	Exposure of LPHAP information to the gNB and/or LMF
Exposure of LPHAP information to the gNB and/or LMF (e.g., as a UE capability) can be discussed in normative work if any enhancement for LPHAP is agreed, taking into account any guidance from SA2.
d.	Positioning in RRC_IDLE state
Two candidate solutions on how to report measurements taken in RRC_IDLE is further studied:	Comment by 119bis-e: Agreement:
Further discuss the two candidate solutions on how to report measurements taken in RRC_IDLE as below:
Alt1: measurement is performed in IDLE and reported in CONNECTED, including the concerns:
-	Whether the mechanism of measurement in IDLE and report in CONNECTED is more beneficial for power saving than legacy mechanism, i.e. RRC_INACTIVE positioning.
-	Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning was performed in RRC_IDLE.
Alt2: measurement is performed in IDLE and report is carried with initial access messages, including the concern:
-	Is there AS context/security issue on sending the measurements to LMF?

Alt1: measurement is performed in IDLE and reported in CONNECTED, including the concerns:
-	Whether the mechanism of measurement in IDLE and report in CONNECTED is more beneficial for power saving than legacy mechanism, i.e. RRC_INACTIVE positioning.
-	Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning was performed in RRC_IDLE.
Alt2: measurement is performed in IDLE and report is carried with initial access messages, including the concern:
-	Is there AS context/security issue on sending the measurements to LMF?

/**unchanged Skipped**/
6.4.4.x Higher Layer Aspects
LPHAP is recommended for normative work, including:
x.	Exposure of LPHAP information to the gNB and/or LMF
Exposure of LPHAP information to the gNB and/or LMF (e.g., as a UE capability) can be discussed in normative work if any enhancement for LPHAP is agreed, taking into account any guidance from SA2.	Comment by 119bis-e: Agreement:
Exposure of LPHAP information to the gNB and/or LMF (e.g., as a UE capability) can be discussed in normative work if any enhancement for LPHAP is agreed, taking into account any guidance from SA2.






1. References
[1] RP-213588, Revised SID on Study on expanded and improved NR positioning, Intel, December 2021.
[2] R1-2204805, Study on expanded and improved NR positioning, Intel, CATT, Ericsson, RAN1 #109-e, May 2022.
[3] R2-2210804, Report from session on positioning and sidelink relay, RAN2 #119bis-e, Oct 2022.



1/1

1


/


1


 


3GPP TSG RAN 


WG3 Meeting #1


20


 


 


 


R2


-


221122


4


 


Toulouse


, 


France, 


1


4


th


 


–


 


1


8


th


 


Nov


,


 


2022


 


 


Source:


 


 


CATT


 


Title:


 


 


Text Proposals of TR 38.859 for Expanded and Improved NR 


Positioning


 


Agenda 


item:


 


8


.


2


.


1


 


Document for:


 


 


Discussion


 


1


 


Introduction


 


This is to provide text proposal of TR 38.859 for Expanded and Improved NR Positioning


 


from RAN2


 


based on 


the previous agreement reached in RAN2#119


-


e and #119bis


-


e


. 


 


2


 


Text Proposal


 


/****


Start of the 


changes


****/


 


3


 


Definitions of terms, symbols and abbreviations


 


3.1


 


Terms


 


For the purposes of the present document, the terms given in TR 21.905 [6] and the following apply. A term defined in the 


present document takes precedence over the definition of the same t


erm, if any, in TR 21.905 [6].


 


/**


unchanged


 


Skipped**/


 


SL Positioning


 


Server


 


UE:


 


A UE offering location calculation, for Sidelink Positioning and Ranging based service. It 


interacts with other UEs over PC5 as necessary in order to calculate the location


 


of the Target UE. Target UE or SL 


Reference UE can act as SL Positioning Server UE if location calculation is supported.


 


SLPP


/RS


P


P


:


 


P


rotocol for 


S


idelink 


positioning 


procedures 


between UEs


.


 


 


/**


unchanged


 


Skipped**/


 


5


 


Sidelink Positioning


 


/**


unchanged


 


Skipped**/


 


5.2.2


 


Potential Architecture and Signalling Procedures for Sidelink Positioning


 


5.2.


2


.


x


 


Potential Architecture for SL Positioning


 


S


idelink positioning in


-


coverage, partial coverage and out


-


of


-


coverage scenarios shall be supported.  


RAN2 wait


s


 


fo


r SA2 


on the triggering of the positioning procedures from upper layers.


 


Editor Notes:


 


FFS if partial coverage case assumes anything about which UEs are in coverage.


 


The


 


architecture and signaling procedures 


are studied to support


 


two operation scenarios:


 


-


 


Operation Scenario 1: PC5


-


only


-


based positioning.


 


-


 


Operation Scenario 2: Combination of Uu


-


 


and PC5


-


based positioning.


 


RAN


2 


follow SA2 on the architecture, including the possibility of a UE as a location server.  


RAT


-


independent SL 


positioning is not 


considered in this release.


 




1 / 1   3GPP TSG RAN  WG3 Meeting #1 20       R2 - 221122 4   Toulouse ,  France,  1 4 th   –   1 8 th   Nov ,   2022     Source:     CATT   Title:     Text Proposals of TR 38.859 for Expanded and Improved NR  Positioning   Agenda  item:   8 . 2 . 1   Document for:     Discussion   1   Introduction   This is to provide text proposal of TR 38.859 for Expanded and Improved NR Positioning   from RAN2   based on  the previous agreement reached in RAN2#119 - e and #119bis - e .    2   Text Proposal   /**** Start of the  changes ****/   3   Definitions of terms, symbols and abbreviations   3.1   Terms   For the purposes of the present document, the terms given in TR 21.905 [6] and the following apply. A term defined in the  present document takes precedence over the definition of the same t erm, if any, in TR 21.905 [6].   /** unchanged   Skipped**/   SL Positioning   Server   UE:   A UE offering location calculation, for Sidelink Positioning and Ranging based service. It  interacts with other UEs over PC5 as necessary in order to calculate the location   of the Target UE. Target UE or SL  Reference UE can act as SL Positioning Server UE if location calculation is supported.   SLPP /RS P P :   P rotocol for  S idelink  positioning  procedures  between UEs .     /** unchanged   Skipped**/   5   Sidelink Positioning   /** unchanged   Skipped**/   5.2.2   Potential Architecture and Signalling Procedures for Sidelink Positioning   5.2. 2 . x   Potential Architecture for SL Positioning   S idelink positioning in - coverage, partial coverage and out - of - coverage scenarios shall be supported.   RAN2 wait s   fo r SA2  on the triggering of the positioning procedures from upper layers.   Editor Notes:   FFS if partial coverage case assumes anything about which UEs are in coverage.   The   architecture and signaling procedures  are studied to support   two operation scenarios:   -   Operation Scenario 1: PC5 - only - based positioning.   -   Operation Scenario 2: Combination of Uu -   and PC5 - based positioning.   RAN 2  follow SA2 on the architecture, including the possibility of a UE as a location server.   RAT - independent SL  positioning is not  considered in this release.  

