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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]This is the email discussion report for following email discussion:

[AT120][418][POS] TP to TR 38.859 (CATT)
	Scope: Check the TP in R2-2211224 and update it with decisions of this meeting.
	Intended outcome: Endorsable TP
	Deadline: Wednesday 2022-11-16 1800

Discussion
The agreements on SL positioning, positioning enhancements for improved integrity, accuracy, and power efficiency are supposed to be captured in TR 38.859. The scope of this email discussion is to discuss how to capture agreements of these items into TR 38.859. 

2.1 TP on sidelink positioning
For sidelink positioning, terms, architecture and scenarios, cast type and SLPP operations were discussed at this meeting. RAN2 has some agreements on sidelink positioning. 
In general, we should copy every terms and abbreviations agreed into TR 38.859. And most agreements should be captured in section 5.2.2 potential architecture and signalling procedures for sidelink positioning. In addition, some agreements can be captured in section 5.4 potential specification impact for sidelink positioning.
Rapporteur provides following TP based on the information/agreements we had so far:
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]----------- Start of TP on sidelink positioning for TR38.859----------------------------------------------------
1. [bookmark: _Toc117437882]Definitions of terms, symbols and abbreviations
0. [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**/
	Comment by Ericsson: It is good to delete this and simply refer to SA2 TR	Comment by Intel-AA: Given that we may agree to the set of functionalities for the server UE (as per offline on reply LS to SA2), it would be good to keep it and capture those
SLPP: Sidelink Positioning Protocol, Protocol for sidelink positioning procedures between UEs.	Comment by xiaowei-xiaomi: can be removed

/**unchanged Skipped**/

0. Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [6] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [6].
/**unchanged Skipped**/
SL	Sidelink
SLPP	Sidelink Positioning Protocol
SRS	Sounding Reference Signals
/**unchanged Skipped**/
[bookmark: _Toc117437894]5	Sidelink Positioning
/**unchanged Skipped**/
5.2.2	Potential Architecture and Signalling Procedures for Sidelink Positioning	Comment by xiaowei-xiaomi: Perhaps a new sub-section of 5.2.2 is needed to introduce SLPP. The sub-section name can be:”Sidelink Positioning Protocol(SLPP)”. The following agreements can be put in this sub section:
- session related agreement
- cast type related agreement
- supported scenario
- Module, i.e. the agreement: “The new protocol is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).”, which is missing from the TR.
- the triggering of positioning
5.2.2.x	Potential Architecture for SL Positioning
Sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported. In partial coverage scenarios, either of UEs including target UE and one or multiple anchor UEs may be OOC, but with at least one UE being in coverage. 
The architecture and signaling procedures are studied to support below operation scenarios:
-	Operation Scenario 1: PC5-only-based positioning.
-	Operation Scenario 2: Combination of Uu- and PC5-based positioning.
Note: How to enable the procedures/signaling for supporting SL positioning in partial coverage will be further discussed in normative work.
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. RAN2 waits for SA2 on the triggering of the positioning procedures from upper layers.
Figure 5.2.2.1-1 shows the architecture in 5GS applicable to sidelink positioning of a UE. UE A and UE B are in coverage. UE C and UE D may be out of coverage. UE A, UE B, UE C and UE D can be target UE, anchor UE and SL Positioning Server UE [SA2 TR 23.700] in the architecture.


Figure 5.2.2.1-1 UE Sidelink Positioning Overall Architecture applicable to NG-RAN
If some UE roles information needs to be reflected, it will be discussed in normative work in stage 2 in association with the architecture (e.g., a NOTE with the figure).
5.2.2.y	Signalling Procedures for PC5-only-based positioning between UEs 
With regards to the sidelink positioning procedures between UEs, SLPP 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 SLPP signalling is studied, including unicast and groupcast/broadcast.
Unicast/one-to-one operation is assumed as baseline for exchange of SLPP signaling between UEs. Unicast SLPP 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. It is feasible to send at least the following positioning signaling for groupcast/broadcast (in addition to unicast) from RAN2’s perspective:
•	SL positioning capability
•	SL positioning assistance data
Location information is not excluded and can be further considered in normative work.
RAN2 will further discuss in normative work:
•	The security issues (e.g., requirements for ciphering and/or integrity) on conveying specific information of SL positioning capability and assistance data in groupcast/broadcast. 
•	The use cases for applying groupcast/broadcast.
Both session-based and session-less for sidelink positioning signalling are studied.
Sidelink positioning supports a session-based concept in SLPP, in which signalling messages within a session can be associated with one another by the involved UEs. The relationship to upper-layer designs from SA2 can be discussed during normative work.
FFS if there is also session-less operation and what aspects of session-based operation would not be included.
At least in the case that positioning methods are supported that do not require a mutual exchange of SLPP messages associated with one another among UEs, SLPP session-less operation can be supported. FFS if session-less operation can be operated with security.
From RAN2 perspective, if it is determined to support group positioning, it is feasible to perform at least ranging with the estimate calculation at multiple UEs.

5.2.2.z	Signalling Procedures for hybrid PC5+Uu positioning 	Comment by xiaowei-xiaomi: Suggest to change it to “Protocol Layering”, as it relates to whether to use LPP/SLPP as the protocol for the signalling between UE and LMF, smilar to the following in 38.305. Also the protocol layer between UEs when agreed can be captured here.


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
The details of functionalities of LMF for supporting SL positioning will be discussed in normative work. 

/**unchanged Skipped**/
[bookmark: _Toc117437898]5.4	Potential specification impact for Sidelink Positioning 
Sidelink positioning is recommended for normative work, including:
Sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  
How to enable the procedures/signaling for supporting SL positioning in in-coverage, partial coverage and out-of-coverage scenarios will be further discussed in normative work.
RAN2 will enable the support of SL-PRS configuration in normative work based on the progress in RAN1.
RAN2 will discuss the details of functionalities of LMF for supporting SL positioning in normative work. 
RAN2 will design Protocol for SL positioning procedures between UEs (SLPP) in normative work.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]----------- End of TP on sidelink positioning for TR38.859----------------------------------------------------

Q1: Companies are invited to provide your view on the skeleton of clause 5.2.2. Also please indicate if anything about skeleton is missing.
	Company’s name
	Agree or not
	Comments, if any

	Lenovo
	
	The terminology for Ranging/sidelink positioning identified by RAN2 is suggested to be captured in 5.2.2.
[Rapp]: Thanks for the suggestion. The terms of Target UE, Anchor UE, etc. are captured by RAN1 in 3.1 Terms in R1-2210715, so RAN2 put the terms which is identified by RAN2 in 3.1 as well.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 
Summary: 
Three companies propose to remove the terminology of SL positioning Server UE and simply refer to SA2 TR in 5.2.2. One company proposes to keep it.
One company suggests capturing the terminology for Ranging/sidelink positioning identified by RAN2 in 5.2.2.
One company suggests using a new sub-section of 5.2.2 to introduce SLPP. The sub-section name can be: “Sidelink Positioning Protocol(SLPP)”. The following agreements can be put in this sub section:
- session related agreement
- cast type related agreement
- supported scenario
- Module, i.e. the agreement: “The new protocol is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).”, which is missing from the TR.
- the triggering of positioning
One company suggests adding “operation” after session-based and session less.
One company suggests including “SET” functionality in UE A/B/C in the figure of architecture. For UE C, The SET function is used for the case that UE C communicates with SLP through U2N Relay, i.e. UE A. One company proposes to use NR-PC5 in the figure of architecture explicitly. 
One company suggest changing the name of section 5.2.2.z to “Protocol Layering”. 
Rapporteur would like to update the TP with following changes:
· Add a note on Reference UE
· Put 3GPP TR 23.700-86 in references.
· Change the name of section 5.2.2.y to Sidelink Positioning Protocol (SLPP).
· Change the name of section 5.2.2.z to Protocol Layering for hybrid PC5+Uu positioning.
· Add “SET” functionality in UE A/B/C.
· Use NR-PC5 in the figure of architecture explicitly
· Add “SLPP is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).” in section 5.2.2.y.
· Add “operation” after session-based and session less.

Q2: Companies are invited to provide your comments on the TP shown as above. 
	Company’s name
	Agree or not
	Comments, if any

	Lenovo
	
	For 5.4 Potential specification impact for Sidelink Positioning, fine with listed aspects and following aspects are also suggested to be considered:

· RAN2 will enable the support of sidelink positioning procedures at least for unicast, and how to enable the procedures/signaling for groupcast/broadcast will be further discussed in normative work.

· RAN2 will discuss the protocol details for LPP enhancements to support sidelink positioning procedures between UE and LMF in normative work”.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 
One company suggests including the following aspects in section 5.4:
-	RAN2 will enable the support of sidelink positioning procedures at least for unicast, and how to enable the procedures/signaling for groupcast/broadcast will be further discussed in normative work.
-	RAN2 will discuss the protocol details for LPP enhancements to support sidelink positioning procedures between UE and LMF in normative work”.
Rapporteur would like to include above aspects in section 5.4.

Proposed TP is shown as below (also in draft running CR):
----------- Start of TP on sidelink positioning for TR38.859----------------------------------------------------
[bookmark: _Toc112369668]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[bookmark: _Hlk111057624][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 38.857: "Study on NR positioning enhancements".
[3]	3GPP TR 38.845: "Study on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases".
[4]	3GPP TS 22.261: "Service requirements for the 5G system".
[5]	3GPP TR 22.855: "Study on ranging-based services".
[6]	3GPP TS 22.104: "Service requirements for cyber-physical control applications in vertical domains".
[7]	RP-213588: "New SID on Study on expanded and improved NR positioning".
[8]	3GPP TR 37.885: "Study on evaluation methodology of new Vehicle-to-Everything (V2X) use cases for LTE and NR".
[9]	3GPP TR 36.885: "Study on LTE-based V2X Services".
[10]	3GPP TR 36.843: "Study on LTE Device to Device Proximity Services".
[11]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz".
[12]	3GPP TR 38.855: "Study on NR positioning support".
[13]	3GPP TR 38.840: "Study on User Equipment (UE) power saving in NR".
[14]	3GPP TR 38.802: "Study on New Radio Access Technology - Physical Layer Aspects".
[15]	3GPP TR 38.830: "Study on NR coverage enhancements".
[1x]	3GPP TR 23.700-86: "Study on Architecture Enhancement to support Ranging based services and sidelink positioning".

1.  Definitions of terms, symbols and abbreviations
0. 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.  
Note: RAN2 understands that SL reference UE in SA2 refers to and is aligned with anchor UE.
SLPP: Sidelink Positioning Protocol, Protocol for sidelink positioning procedures between UEs.
/**unchanged Skipped**/

0. Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [6] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [6].
/**unchanged Skipped**/
SL	Sidelink
SLPP	Sidelink Positioning Protocol
SRS	Sounding Reference Signals
/**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
Sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported. In partial coverage scenarios, either of UEs including target UE and one or multiple anchor UEs may be OOC, but with at least one UE being in coverage. 
The architecture and signaling procedures are studied to support below operation scenarios:
-	Operation Scenario 1: PC5-only-based positioning.
-	Operation Scenario 2: Combination of Uu- and PC5-based positioning.
Note: How to enable the procedures/signaling for supporting SL positioning in partial coverage will be further discussed in normative work.
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. RAN2 waits for SA2 on the triggering of the positioning procedures from upper layers.
Figure 5.2.2.1-1 shows the architecture in 5GS applicable to sidelink positioning of a UE. UE A and UE B are in coverage. UE C and UE D may be out of coverage. UE A, UE B, UE C and UE D can be target UE, anchor UE and SL Positioning Server UE specified in TR 23.700-86 [1x] in the architecture.


Figure 5.2.2.1-1 UE Sidelink Positioning Overall Architecture applicable to NG-RAN
If some UE roles information needs to be reflected, it will be discussed in normative work in stage 2 in association with the architecture (e.g., a NOTE with the figure).
5.2.2.y	Sidelink Positioning Protocol(SLPP) 
With regards to the sidelink positioning procedures between UEs, SLPP 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 SLPP signalling is studied, including unicast and groupcast/broadcast.
Unicast/one-to-one operation is assumed as baseline for exchange of SLPP signaling between UEs. Unicast SLPP 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.It is feasible to send at least the following positioning signaling for groupcast/broadcast (in addition to unicast) from RAN2’s perspective:
•	SL positioning capability
•	SL positioning assistance data
Location information is not excluded and can be further considered in normative work.
RAN2 will further discuss in normative work:
•	The security issues (e.g., requirements for ciphering and/or integrity) on specific information of SL positioning capability and assistance data in groupcast/broadcast. 
•	The use cases for applying groupcast/broadcast.
Both session-based and session-less operation for sidelink positioning signalling are studied.
Sidelink positioning supports a session-based concept in SLPP, in which signalling messages within a session can be associated with one another by the involved UEs. The relationship to upper-layer designs from SA2 can be discussed during normative work.
FFS if there is also session-less operation and what aspects of session-based operation would not be included.
At least in the case that positioning methods are supported that do not require a mutual exchange of SLPP messages associated with one another among UEs, SLPP session-less operation can be supported. FFS if session-less operation can be operated with security.
From RAN2 perspective, if it is determined to support group positioning, it is feasible to perform at least ranging with the estimate calculation at multiple UEs.
SLPP is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).
5.2.2.z	Protocol Layering 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
The details of functionalities of LMF for supporting SL positioning will be discussed in normative work. 

/**unchanged Skipped**/
5.4	Potential specification impact for Sidelink Positioning 
Sidelink positioning is recommended for normative work, including:
Sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  
How to enable the procedures/signaling for supporting SL positioning in in-coverage, partial coverage and out-of-coverage scenarios will be further discussed in normative work.
RAN2 will enable the support of SL-PRS configuration in normative work based on the progress in RAN1.
RAN2 will discuss the details of functionalities of LMF for supporting SL positioning in normative work. 
RAN2 will design Protocol for SL positioning procedures between UEs (SLPP) in normative work.
RAN2 will enable the support of sidelink positioning procedures at least for unicast, and how to enable the procedures/signaling for groupcast/broadcast will be further discussed in normative work.
RAN2 will discuss the protocol details for LPP enhancements to support sidelink positioning procedures between UE and LMF in normative work”.
----------- End of TP on sidelink positioning for TR38.859----------------------------------------------------


2.2 TP on Integrity for RAT-Dependent Positioning
[bookmark: _Toc112369684]6.1	Integrity for RAT-Dependent Positioning Techniques
[bookmark: _Toc112369685]For Integrity for RAT-Dependent Positioning Techniques, both UE-based and LMF-based were discussed in RAN1 and RAN2. Rapporteur provides following TP based on the information/agreements we had so far.
----------- Start of TP on Integrity for RAT-Dependent for TR38.859--------------------------------------
6.1.1	Identification of error sources
[bookmark: _Toc112369686]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.
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
	· TRP location 
· FFS: Inter-TRP synchronization (e.g., RTD) 	Comment by Lenovo: RAN1#110e has identified the “Inter-TRP synchronization” as the error source for DL-TDOA for the UE-based integrity. So, the term “FFS” can be deleted.	Comment by Yi  (Intel): The simple way is to leave the column to RAN1, and we focus on LPP procedures, NRPPa procedures.	Comment by Liuyang-OPPO: Agree with Intel. We may miss something important, considering the large amount of the agreements have been made by RAN1 on the error sources identified.
	Assistance data 
from LMF to UE
	From gNBs to LMF

	DL AoD
	· TRP location
· FFS: boresight direction of DL-PRS 
· FFS: beam information of DL-PRS
	Assistance data 
from LMF to UE 
	From gNBs to LMF



6.1.2.z	Procedures and signalling for LMF-Based positioning integrity
Editor note: the conclusion of offline [420] will be captured here.
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
	· RSTD measurement 
· TRP location 
· FFS: Inter-TRP synchronization	Comment by Lenovo: For the LMF-based integrity, RAN1 has no agreement to identify “Inter-TRP synchronization” as an FFS error source for DL-TDOA in previous meeting, so we suggest remove “FFS: Inter-TRP synchronization”.	Comment by Yi  (Intel): The simple way is to leave the column to RAN1, and we focus on LPP procedures, NRPPa procedures.	Comment by Liuyang-OPPO: Agree with Intel. We may miss something important, considering the large amount of the agreements have been made by RAN1 on the error sources identified.
	From UE to LMF 
	From gNBs to LMF

	UL-TDOA
	· RTOA measurement
· TRP location 
Inter-TRP synchronization
	NA
	From gNBs to LMF

	Multi-RTT
	· UE Rx-Tx time difference measurement
· gNB Rx-Tx time difference measurement
TRP location
	From UE to LMF
	From gNBs to LMF

	UL-AoA
	· Angle of arrival measurement
· TRP location 
· ARP location 
	NA
	From gNBs to LMF

	DL-AoD
	· TRP location 
	NA
	From gNBs to LMF



[bookmark: _Toc112369687]6.1.3	Summary of Evaluation Results for Integrity for RAT-Dependent Positioning Techniques
[bookmark: _Toc112369688]6.1.4	Potential Specification Impact for Integrity for RAT-Dependent Positioning Techniques
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
Editor note: the conclusion of offline [420] will be captured here.
----------- End of TP on Integrity for RAT-Dependent for TR38.859--------------------------------------

Q3: Companies are invited to provide your view on the TP shown as above. Also please indicate if anything is missing.
	Company’s name
	Agree or not
	Comments, if any

	Lenovo
	
	1. In Table 6.1.2-1, for UE-based integrity, RAN1#110e has identified the “Inter-TRP synchronization” as the error source for DL-TDOA. So, the term FFS can be deleted.

2. In Table 6.1.2-2, for LMF-based integrity, RAN1 has no agreement to identify “Inter-TRP synchronization” as an FFS error source for DL-TDOA in previous meeting, so we suggest remove “FFS: Inter-TRP synchronization”.

3.The usage of DNU flag shall be captured in 6.1.2.x based on latest RAN2 agreements, considering the details for DNU usage may be different between GNSS integrity and RAT-dependent integrity.

“Use DNU flag for RAT-dependent integrity, with the meaning that the concerned assistance data cannot be used for integrity calculation but may be usable for positioning.  Signalling details and relation to error sources can be determined in normative work.  FFS which positioning methods are affected based on the progress in RAN1.”


	Huawei, HiSiclion
	
	There is no much need to repeat the definition of integrity principle of operation currently defined in TS 38.305. we just need to put in the TR the currently agreement that we follow the principle of operation that we have agreed for GNSS integrity

	Intel
	Comments
	Same view as Huawei, we do not need to repeat the definition of integrity principle, esp, we already agreed DNU is also applicable for RAT dependent positioning. Therefore all GNSS integrity principle can be reused for RAT dependent positioning now. That is, we can keep “Reuse the concepts and principles developed for RAT-Independent GNSS positioning integrity for RAT-Dependent positioning integrity.
Both UE-based and LMF-based integrity for RAT-dependent cases are studied and supported in integrity for RAT-dependent positioning.
” But remove the equation. 

In addition, we need to add recommendation on Integrity, I think it could be:
Both UE based and LMF based integrity are recommended  for normative work 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
Four companies provide their views on the TR for RAT-dependent integrity, and the following issues are addressed.
#1: on the definition of integrity principle, two companies propose that there is no need to repeat the definition of integrity principle in the TR. Instead, we just need to put in the TR the currently agreement that we follow the principle of operation that we have agreed for GNSS integrity. The reason is that RAN2 already agreed to reuse the principle for RAT-independent integrity as specified in TS38.305.
#2: on DNU usage, one company think that we need to capture the agreement on DNU usage in the TR, the reason is that the DNU for RAT-dependent integrity is quite different with RAT-independent integrity.
#3: on error sources, one company point out that Inter-TRP synchronization is supported in UE-based DL-TDOA, but not supported in LMF-based DL-TDOA, they propose to update it correspondingly. Another two companies think we can just leave the error sources mapping table to RAN1 to complete.
#4: on recommendation for integrity, one company RAN2 need to add the recommendation on Integrity, similar like” Both UE based and LMF based integrity are recommended for normative work”.
Form rapporteur’s view, the #1/#2/#4 seems reasonable, and we will capture in the updated TR. As for #3, since anyway the error sources are defined by RAN1, so for efficiency, we agree to leave it to RAN1. 
Thus, Rapporteur would like to update the TP with following changes:
-	Remove the definition of integrity principle of operation currently defined in TS 38.305, and add clarification in the TR the currently agreement that we follow the principle of operation that we have agreed for GNSS integrity;
-	Capture RAN2 agreement on DNU usage to the TR;
-	add the recommendation on Integrity, similar like” Both UE based and LMF based integrity are recommended for normative work”.
-	Leave the error sources mapping table to RAN1.
Based on the comments collected above, the updated TP on RAT-dependent integrity is provided in the following.


----------- Start of TP on Integrity for RAT-Dependent for TR38.859--------------------------------------
6.1	Integrity for RAT-Dependent Positioning Techniques
6.1.1	Identification of error sources
6.1.2	Methodologies, procedures and signalling for determination of positioning integrity
6.1.2.x	Integrity Principle of Operation
Reuse the concepts and principles developed for RAT-Independent GNSS positioning integrity for RAT-Dependent positioning integrity.
Both UE-based and LMF-based integrity for RAT-dependent cases are studied and supported in integrity for RAT-dependent positioning.
Use DNU flag for RAT-dependent integrity, with the meaning that the concerned assistance data cannot be used for integrity calculation but may be usable for positioning.  Signalling details and relation to error sources can be determined in normative work.  FFS which positioning methods are affected based on the progress in RAN1.
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
	Refer to Table 6.1.1-1: Error sources for LMF-based and UE-based positioning integrity modes

	Assistance data 
from LMF to UE
	From gNBs to LMF

	DL-AOD
	
	Assistance data 
from LMF to UE 
	From gNBs to LMF



6.1.2.z	Procedures and signalling for LMF-Based positioning integrity
Editor note: the conclusion of offline [420] will be captured here.
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
	Refer to Table 6.1.1-1: Error sources for LMF-based and UE-based positioning integrity modes

	From UE to LMF 
	From gNBs to LMF

	UL-TDOA
	
	NA
	From gNBs to LMF

	Multi-RTT
	
	From UE to LMF
	From gNBs to LMF

	UL-AoA
	
	NA
	From gNBs to LMF

	DL-AoD
	
	NA
	From gNBs to LMF



6.1.3	Summary of Evaluation Results for Integrity for RAT-Dependent Positioning Techniques
6.1.4	Potential Specification Impact for Integrity for RAT-Dependent Positioning Techniques
Both UE-based and LMF-based integrity are recommended for normative work.
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
Editor note: the conclusion of offline [420] will be captured here.
----------- End of TP on Integrity for RAT-Dependent for TR38.859--------------------------------------


2.3 TP on LPHAP
For LPHAP, serval enhancements were discussed and recommended for normative work. Rapporteur provides following TP based on the information/agreements we had so far.
	[bookmark: _Toc112369698]6.4.1	Target use cases and requirements for Low Power High Accuracy Positioning
/**unchanged Skipped**/
For the service type, at least the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273 is supported.



Q4: Companies are invited to provide your view on the TP shown as above. Also please indicate if anything is missing.
	Company’s name
	Agree or not
	Comments, if any

	Lenovo
	
	The restricted use case agreed in RAN2#119e is suggested to be added: “The use case for LPHAP is restricted to tracking of workpiece (in- and outdoor) in assembly area and warehouse (Use case # 6 in Table A.7.2-1 in TS 22.104).”
[Rapp]:thanks for the comments and the use case is captured by RAN1 in 6.4.1	Target use cases and requirements for Low Power High Accuracy Positioning.

	Huawei, HiSiclion
	
	Same view as Lenovo

	Intel
	
	The use case should be captured by RAN1. We do not need to do this in RAN2.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 
Companies comment to add the restricted use case agreed in RAN2#119e. Considering RAN1 has already captured the use case (the yellow high light part shown as below), RAN2 doesn’t need to do this again. 
	6.4.1	Target use cases and requirements for Low Power High Accuracy Positioning
[bookmark: OLE_LINK1]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.



The TP on clause 6.4.1 will be adopted.

	6.4.x	Potential Enhancements for Low Power High Accuracy Positioning
6.4.x.y Physical Layer Aspects
/**unchanged Skipped**/
6.4.x.z 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 the following candidate enhancements on SRS configuration.
-	Validity area mechanism
SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from RAN2’s perspective if feasible from RAN1’s perspective.
The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE.
-	SRS configuration request
SRS configuration request can be discussed during normative work from RAN2 perspective. Scenarios requiring SRS configuration request include:
Scenario1: During the UL positioning procedure, when the SRS configuration turns invalid, e.g., when the UE moves out of the SRS positioning validity area.
Scenario2: At the initiation of UL positioning procedure when an event is detected.
Detailed solution for the SRS update, e.g., with RRC message, UL MAC, or NG-AP message can be discussed in the WI phase.
-	Pre-configure multiple SRS
Pre-configure multiple SRS, which could include broadcast transmission of configurations with UE-specific determination along with the network of a configuration.
Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work. 
The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast.
[bookmark: OLE_LINK22][bookmark: OLE_LINK21][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Editor’s NOTE: The concerns on interference issues with SRS configurations across multiple cells and about the validity of SRS parameters, 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: the conclusion of offline [421] will be captured here.
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
Editor’s NOTE: the conclusion of offline [421] will be captured here.
Two candidate solutions on how to report measurements taken in RRC_IDLE is further studied:
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.
[bookmark: OLE_LINK20][bookmark: OLE_LINK19]-	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?



Q5: Companies are invited to provide your view on the TP shown as above. Also please indicate if anything is missing
	Company’s name
	Agree or not
	Comments, if any

	Lenovo
	
	Fine with item a.
For item c, the conclusion for offline [416] can also be captured.
For item b, d, should wait the conclusions of offline [421].

	Huawei, HiSilicon
	
	Can be updated after the comeback

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 
For item b and d, the TP will be further updated after the CB.
For item c, as discussed in offline [416], companies tend to agree that RAN2 has not identified any need for RAN to get LPHAP indication before positioning procedure is triggered, and this issue can be further discussed in normative work if needed. This view has been covered by the current TP, and it seems that nothing needs to be captured additionally.
In clause 6.4.x.z, on aspects of enhance DL-PRS configuration and positioning in RRC_IDLE state, the TP will be further updated after the CB.

	[bookmark: _Toc112369700]6.4.3	Potential Specification Impact for Low Power High Accuracy Positioning
6.4.3.x Higher Layer Aspects
LPHAP is recommended for normative work, including:
a.	Enhancements on SRS configuration
-	SRS positioning validity area for UL positioning in RRC_INACTIVE is recommended for normative work from R2’s perspective if feasible from R1’s perspective.
-	SRS configuration request can be discussed during normative work from RAN2 perspective.
-	Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work.
b.	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.



Q6: Companies are invited to provide your view on the TP shown as above. Also please indicate if anything is missing
	Company’s name
	Agree or not
	Comments, if any

	Lenovo
	
	The aspect related to enhance DL-PRS configuration and positioning in RRC_IDLE state should be included in 6.4.3.x, but fine to finalize it when conclusions of related offline discussions have reached.

	Huawei, HiSIlicon
	
	There is no recommendation on the expoture of LPHAP information yet.

Can be updated after the comeback

	Intel
	
	Based on SA2 LS, LPHAP indication has been agreed in SA2. We donot need to recommend it again. For LPHAP capability, that is normal work in RAN2, no explicit recommendation is needed. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 
For enhance DL-PRS configuration and positioning in RRC_IDLE state, the TP will be further updated after the CB.
The recommendation on the exposure of LPHAP information will be deleted.
In clause 6.4.3.x, on aspects of enhance DL-PRS configuration and positioning in RRC_IDLE state, the TP will be further updated after the CB. The recommendation on the exposure of LPHAP information will be deleted.

Based on the comments collected above, the updated TP on LPHAP is provided in the following.
--------------------------------------- Start of TP on LPHAP for TR38.859-------------------------------------
6.4.1	Target use cases and requirements for Low Power High Accuracy Positioning
/**unchanged Skipped**/
For the service type, at least the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273 is supported.
6.4.x	Potential Enhancements for Low Power High Accuracy Positioning
6.4.x.y Physical Layer Aspects
/**unchanged Skipped**/
6.4.x.z 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 the following candidate enhancements on SRS configuration.
-	Validity area mechanism
SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from RAN2’s perspective if feasible from RAN1’s perspective.
The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE.
-	SRS configuration request
SRS configuration request can be discussed during normative work from RAN2 perspective. Scenarios requiring SRS configuration request include:
Scenario1: During the UL positioning procedure, when the SRS configuration turns invalid, e.g., when the UE moves out of the SRS positioning validity area.
Scenario2: At the initiation of UL positioning procedure when an event is detected.
Detailed solution for the SRS update, e.g., with RRC message, UL MAC, or NG-AP message can be discussed in the WI phase.
-	Pre-configure multiple SRS
Pre-configure multiple SRS, which could include broadcast transmission of configurations with UE-specific determination along with the network of a configuration.
Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work. 
The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast.
Editor’s NOTE: The concerns on interference issues with SRS configurations across multiple cells and about the validity of SRS parameters, 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: the conclusion of offline [421] will be captured here.
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
Editor’s NOTE: the conclusion of offline [421] will be captured here.
Two candidate solutions on how to report measurements taken in RRC_IDLE is further studied:
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?

6.4.3	Potential Specification Impact for Low Power High Accuracy Positioning
6.4.3.x Higher Layer Aspects
LPHAP is recommended for normative work, including:
a.	Enhancements on SRS configuration
-	SRS positioning validity area for UL positioning in RRC_INACTIVE is recommended for normative work from R2’s perspective if feasible from R1’s perspective.
-	SRS configuration request can be discussed during normative work from RAN2 perspective.
-	Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work.
b.	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.
--------------------------------------- End of TP on LPHAP for TR38.859--------------------------------------

[bookmark: _Hlk119590534]2.4 TP on RedCap positioning
6.5.3	Potential Specification Impact for Positioning for RedCap UEs
/**unchanged Skipped**/
[bookmark: _Toc117437923]6.5.3	Potential Specification Impact for Positioning for RedCap UEs
/**unchanged Skipped**/
The potential specification impact for the RedCap positioning are studied in high layer and recommend in normative work, including:
-	Specification of the information on RedCap UE capability from the UE to the LMF (e.g., restricted bandwidth capability.
Q7: Companies are invited to provide your view on the TP shown as above. Also please indicate if anything is missing.
	Company’s name
	Agree or not
	Comments, if any

	Lenovo
	Agree
	

	Ericsson
	Agree
	However, we have also below agreement:
Agreement:
Proposal 2 (modified): The decision on RedCap positioning recommendation is left to RAN1. No recommendation is needed from RAN2 on this.


	Intel
	No
	We already agree, to follow RAN11 recommendation. For capability, Ran2 will also follow RAN1 as what we did in past release, i.e. to capture RAN1 feature list. Do not see the Reason why we need to explicit list it here.  

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
Four companies provide their views on the TR for RedCap positioning, and the following issues are addressed.
#1: on the recommendation for the specification of the information on RedCap UE capability from the UE to the LMF, two companies agree with the current TR to capture RAN2 agreement, while another one company think that RAN2 can just follow RAN1 as what we did in past release, i.e., to capture RAN1 feature list.
Thus, Rapporteur would like to update the TR with following changes:
RAN2 agreed that the decision on RedCap positioning recommendation is left to RAN1. No recommendation is needed from RAN2.
Based on the comments collected above, the updated TR on RedCap positioning are as the following:
----------- Start of TP on RedCap positioning for TR38.859--------------------------------------
6.5.3	Potential Specification Impact for Positioning for RedCap UEs
/**unchanged Skipped**/
6.5.3	Potential Specification Impact for Positioning for RedCap UEs
/**unchanged Skipped**/
The potential specification impact for the RedCap positioning are studied in high layer, and agreed that the decision on RedCap positioning recommendation is left to RAN1. No recommendation is needed from RAN2.
----------- End of TP on RedCap positioning for TR38.859--------------------------------------

Summary report and proposals
There is no proposal in this summary.

[bookmark: _Ref434066290]Reference
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1. Annex Agreements on Rel-18 positioning
Sidelink positioning
3GPP TSG-RAN WG2 Meeting #119-e
	Agreements:
Proposal 1 (modified): Confirm that for sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.
Proposal 2: Study the architecture and signaling procedures to enable at least the following 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.  FFS from RAN2 perspective if there are cases without a UE in the location server role.
Proposal 4 (modified): Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following terms of UE role as the baseline for further discussion:
-	Target UE: UE to be positioned
-	Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
Additional roles can be considered.
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).
Study the potential impact to LPP for support of sidelink positioning procedures between UE and LMF.  FFS how much impact (if any), e.g., only to carry the new protocol, and if the PC5-only and hybrid PC5+Uu cases are the same or different.
RAN2 wait for SA2 on the triggering of the positioning procedures from upper layers.
RAN2 will study the question of cast type for positioning signalling.  For SL-PRS, follow RAN1 decision and consider cast type if something arises in RAN2 scope.


3GPP TSG-RAN WG2 Meeting #119bis-e
	Agreements:
Proposal 1(20/20): RAN2 adopts the RAN1 definition of ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE. SA2 definition is not conflicted with RAN2 definition, there is no need to ask SA2 to follow RAN2 definition.
Proposal 2.1 (16/20): RAN2 wait for RAN1 conclusion on the FFS part of anchor UE definition, and adopt whatever agreed by RAN1.
Proposal 2.2 (16/20): RAN2 does not introduce the definition of located UE of SA2 for now. If there is a need to introduce it later (e.g. in the normative work), we can introduce it then.
Proposal 2.3 (18/20): RAN2 understands that SL reference UE refers to and is aligned with anchor UE, which can be reflected in the reply LS. SL reference UE can be used in absolute positioning, relative positioning and ranging, no clarification on this from SA2 is needed.
Proposal 5.1(18/20): RAN2 do not consider RAT-independent SL positioning in this release.
Proposal 5.2(17/20): RAN2 adopts RAN1 definition on SL positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information. There is no need to ask SA2 to follow RAN2 definition(i.e. introduce reference signal into the definition).
Proposal 7(20/20) (modified) RAN2 do not introduce SL positioning client UE for now.  If there is a need to introduce it later (e.g. in the normative work), we can introduce it then.
Proposal 3 (14/20) : RAN2 think the definition of target UE from SA2 is generally aligned with RAN2, but RAN2 stick to the RAN1 definition. There is no need to ask SA2 to follow RAN2’s definition.
Proposal 8(12/20): RAN2 to wait RAN1 on the definition of relative positioning.
Proposal 9(13/20): Do not ask SA2 to align the use of “-assisted” with RAN2. RAN2 can tell SA2 about RAN2’s use of “-assisted”, it is up to SA2 to decide whether to align with RAN2 or not.
Proposal 4(14/20) (modified): RAN2 do not decide to support the role of assistant UE for now.  FFS if there is spec impact in RAN2 from the assistant UE.
Indicate in the reply to SA2 that RAN2 have not concluded on the server UE functionalities but have agreed to follow SA2 decision on the definition of the server UE, and discussion continues.
Agreement:
Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select 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
Proposal 3 (modified): In order to enable sidelink positioning, SLPP/RSPP shall 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
This agreement does not imply any specific signalling structure.
Proposal 5: Unicast/one-to-one operation is assumed as baseline for exchange of sidelink positioning signaling.
Proposal 6 (modified): RAN2 shall study applicability of at least the following positioning signaling for groupcast/broadcast (in addition to unicast), including addressing any security aspects (involving SA3 where needed). FFS the specific use case:
•	SL positioning capability transfer
•	SL positioning assistance data
•	FFS SL location information transfer
Proposal 1 (modified): RAN2 agrees to support unicast SLPP/RSPP session-based operation and to study the applicability of groupcast/broadcast to SLPP/RSPP group operation.  FFS if groupcast/broadcast operation, if supported, would be session-based or sessionless.
Proposal 3 (modified): RAN2 agrees to support at least unicast SLPP/RSPP “centralized” operation in the sense used in R2-2210911, i.e., operation where one UE performs range and/or position calculations based on measurement/location information relating to itself and/or other UEs.  RAN2 will follow SA2 on which UE(s) can perform the calculation and related RAN1 definitions.



3GPP TSG-RAN WG2 Meeting #120
	Agreements:
Proposal 1 (modified)	Abbreviation of SLPP is used as the working name of new protocol for sidelink positioning between UEs at least for RAN2’s TP to TR 38.859, and inform other WGs, i.e. SA2 and RAN1:
-	SLPP: Sidelink Positioning Protocol
Proposal 2 (modified)	RAN2 to confirm either of UEs including target UE and one or multiple anchor UEs may be OOC in partial coverage scenarios, but with at least one UE being in coverage. How to enable the procedures/signaling for supporting SL positioning in partial coverage will be further discussed in normative work.
Proposal 13 (modified)	RAN2 confirm that from RAN2 perspective, it is feasible to send at least the following positioning signaling for groupcast/broadcast (in addition to unicast):
•	SL positioning capability (5)
•	SL positioning assistance data (6)  
Location information is not excluded and can be further considered in normative work.
Proposal 14 (modified)	RAN2 to further discuss in normative work:
- the security issues (e.g., requirements for ciphering and/or integrity) on specific information of SL positioning capability and assistance data in groupcast/broadcast and consult to SA2 and SA3. 
- the use cases for applying groupcast/broadcast.
LS to SA2/SA3 to indicate the agreement, that we are aware of SA2’s security concern, and inquire what security constraints would apply to transmission of SL positioning capability and distribution of assistance data by groupcast/broadcast.  Inquire of SA2 if they have identified groupcast/broadcast use cases.
Agreements:
UE roles are not captured in the diagram of the positioning architecture.  Can discuss in normative work if some information is needed in stage 2 in association with the architecture (e.g., a NOTE with the figure).
RAN2 confirm the intention to follow SA2 architecture design.
RAN2 will not work on LTE PC5 in the study item.  RAN2 leave it to RAN to determine if LTE PC5 is in scope of a future WI.
Agreement:
Sidelink positioning supports a session-based concept in SLPP, in which signalling messages within a session can be associated with one another by the involved UEs.  The relationship to upper-layer designs from SA2 can be discussed during normative work.
FFS if there is also sessionless operation and what aspects of session-based operation would not be included.
Agreement:
At least in the case that positioning methods are supported that do not require a mutual exchange of SLPP messages associated with one another among UEs, SLPP sessionless operation can be supported.  FFS if sessionless operation can be operated with security.
Agreement:
From RAN2 perspective, if it is determined to support group positioning, it is feasible to perform at least ranging with the estimate calculation at multiple UEs.



RAT-dependent Integrity 
3GPP TSG-RAN WG2 Meeting #119e
Agreements:
Proposal 1: RAN2 to confirm the integrity principle of operation defined in the section 8.1.1a of TS38.305, including integrity definition (e.g., Error, Bound, Time to Alert, DNU, Residual Risk, irMinimum, irMaximum and Correlation Times; FFS if all parameters are needed in the RAT-dependent case), Equations for the GNSS integrity are reused for RAT dependent positioning methods.  
Proposal 2 (modified): RAN2 may add the mapping between Integrity definition/Fields (Integrity Alerts, error bounds (mean, StdDev), Residual Risks, Integrity correlation times ) and Error sources/assistance data for RAT-dependent positioning methods later once RAN1 identifies new error sources.  

3GPP TSG-RAN WG2 Meeting #119bis-e
Agreement:
Proposal 1-2. RAN2 study the usage of DNU flag for the RAT-dependent positioning integrity (assuming RAN1 agree to leave it to RAN2) and conclude on whether to indicate the DNU presence in the integrity principle equation.

Agreement:
Proposal 4. RAN2 will study the both UE-based and LMF-based integrity for RAT-dependent cases.


Agreement:
Proposal 7 (modified). RAN2 agree that 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 for integrity of 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 

Agreement:
LMF provides, in assistance data, the information of error sources (e.g., originated from RAN node) to UE for integrity in UE-based mode.

3GPP TSG-RAN WG2 Meeting #120
Agreement:
Proposal 1 (modified): Use DNU flag for RAT-dependent integrity, with the meaning that the concerned assistance data cannot be used for integrity calculation but may be usable for positioning.  Signalling details and relation to error sources can be determined in normative work.  FFS which positioning methods are affected based on the progress in RAN1.

LPHAP
3GPP TSG-RAN WG2 Meeting #119-e
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Agreements:
Proposal 1: RAN2 shall restrict the use case for any LPHAP discussions in RAN2 to Tracking of workpiece (in- and outdoor) in assembly area and warehouse (Use case # 6 in Table A.7.2-1 in TS 22.104).
RAN2 to consider at least the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273.  Other procedures are not excluded from discussion.
RAN2 shall wait for RAN1 conclusions from evaluations on UE power consumption with respect to baseline functionality and whether enhancements are needed.  RAN2 will study potential areas for higher layer enhancements that may result in reduction of UE power consumption.

3GPP TSG-RAN WG2 Meeting #119bis-e
Agreements:
Proposal 1(20/20): RAN2 adopts the RAN1 definition of ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE. SA2 definition is not conflicted with RAN2 definition, there is no need to ask SA2 to follow RAN2 definition.
Proposal 2.1 (16/20): RAN2 wait for RAN1 conclusion on the FFS part of anchor UE definition, and adopt whatever agreed by RAN1.
Proposal 2.2 (16/20): RAN2 does not introduce the definition of located UE of SA2 for now. If there is a need to introduce it later (e.g. in the normative work), we can introduce it then.
Proposal 2.3 (18/20): RAN2 understands that SL reference UE refers to and is aligned with anchor UE, which can be reflected in the reply LS. SL reference UE can be used in absolute positioning, relative positioning and ranging, no clarification on this from SA2 is needed.
Proposal 5.1(18/20): RAN2 do not consider RAT-independent SL positioning in this release.
Proposal 5.2(17/20): RAN2 adopts RAN1 definition on SL positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information. There is no need to ask SA2 to follow RAN2 definition(i.e. introduce reference signal into the definition).
Proposal 7(20/20) (modified) RAN2 do not introduce SL positioning client UE for now.  If there is a need to introduce it later (e.g. in the normative work), we can introduce it then.

Agreements:
Proposal 3 (14/20) : RAN2 think the definition of target UE from SA2 is generally aligned with RAN2, but RAN2 stick to the RAN1 definition. There is no need to ask SA2 to follow RAN2’s definition.
Proposal 8(12/20): RAN2 to wait RAN1 on the definition of relative positioning.
Proposal 9(13/20): Do not ask SA2 to align the use of “-assisted” with RAN2. RAN2 can tell SA2 about RAN2’s use of “-assisted”, it is up to SA2 to decide whether to align with RAN2 or not.

Agreement:
Proposal 4(14/20) (modified): RAN2 do not decide to support the role of assistant UE for now.  FFS if there is spec impact in RAN2 from the assistant UE.

Agreement:
Indicate in the reply to SA2 that RAN2 have not concluded on the server UE functionalities but have agreed to follow SA2 decision on the definition of the server UE, and discussion continues.

3GPP TSG-RAN WG2 Meeting #120
Agreements:
Proposal1 (modified): SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from R2’s perspective if feasible from R1’s perspective
	The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE
Proposal2 (modified): SRS configuration request can be discussed during normative work from RAN2 perspective.
	Scenarios requiring SRS configuration request include:
	Scenario1: During the UL positioning procedure, when the SRS configuration turns invalid, e.g., when the UE moves out of the SRS positioning validity area.
	Scenario2: At the initiation of UL positioning procedure when an event is detected.
	Detailed solution for the SRS update, e.g., with RRC message, UL MAC, or NG-AP message can be discussed in the WI phase
Proposal3 (modified): Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work. 
	The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast

RedCap positioning
3GPP TSG-RAN WG2 Meeting #119bis-e
Agreement:
Information on RedCap UE capability from the UE to the LMF (e.g., restricted bandwidth capability) can be discussed in WI phase.

Agreement:
RAN2 wait for RAN1 conclusion on the signalling design for assistance data for frequency hopping.

3GPP TSG-RAN WG2 Meeting #120
Agreement:
Proposal 2 (modified): The decision on RedCap positioning recommendation is left to RAN1. No recommendation is needed from RAN2 on this.
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