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1	Introduction
The pre-discussion will focus on what the main topics and collect views from companies on Rel-18 positioning including:
· 8.2.2	Sidelink positioning;
· 8.2.3	RAT-dependent integrity
· 8.2.4	LPHAP
2	Contact Information
Respondents to the email discussion are kindly asked to fill in the following table. 
	Company
	Contact: Name (E-mail)

	CATT
	Jianxiang Li (lijianxiang@catt.cn)

	vivo
	Xiang Pan (panxiang@vivo.com)

	ZTE
	Yu Pan(pan.yu24@zte.com.cn)

	Huawei, HiSilicon
	Yinghao Guo (yinghaoguo@huawei.com)

	Ericsson
	Ritesh Shreevastav (ritesh.shreevastav@ericsson.com)

	MediaTek
	Nathan Tenny (nathan.tenny@mediatek.com)

	Intel
	Yi Guo (yi.guo@intel.com)

	InterDigital
	Jaya Rao (jaya.rao@interdigital.com)

	Samsung 
	June Hwang (june77.hwang@samsung.com)

	Apple
	Sasha Sirotkin <ssirotkin@apple.com>

	Xiaomi
	Xiaolong Li (lixiaolong1@xiaomi.com)

	
	

	
	



3	Discussion
3.1 Sidelink positioning
Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning.  Considering relative positioning, ranging and absolute positioning.
The open issues on sidelink positioning are list here to collect the views from companies:
· Open issue #1: Scenarios and requirements
· Open issue #2: Architecture
· Open issue #3: UE roles and positioning models
· Open issue #4: Protocol stack
· Open issue #5: SL Positioning Operations

Q1: Please provide your views on open issue #1: Scenarios and requirements.
	Company
	Comments

	CATT
	1. Following two operation scenarios are considered for studies on SL positioning:
• Scenario 1: PC5-only-based positioning
• Scenario 2: Combination of Uu- and PC5-based positioning solutions
2. SL positioning use case:
• For V2X and public safety use-cases, at least in-coverage and out-of-coverage scenarios are considered.
• For IIoT and commercial use-cases, at least in-coverage scenarios are considered.
3. U2N relay and U2U relay scenarios are not considered for studies on Rel-18 SL positioning.

	vivo
	Both PC5-only positioning and a combination of Uu- and PC5-based positioning shall be considered.
For the combination of Uu- and PC5-based positioning, SL positioning can be treated as one new method in LPP that combine with other positioning methods to improve accuracy.

	OPPO
	· PC5-only based positioning is needed for out-of-coverage sceaniro at least.
· Combination of Uu-and PC5-based positioning procedure is needed for in-coverage and out-of-coverage sceanario.
PC5 based positioning measurement result could be used to calibrate the legacy Uu positioning (measurement) result, when needed.

	ZTE
	1. Support PC5-only-based solutions and combination of PC5-Uu solutions
2. Support in/partial coverage and out of coverage scenarios
3. Based on above two bullets, the following 4 scenarios should be distinguished and further discussed in RAN2:
a) Target UE and anchor UEs are both in/partial coverage 
b) Target UE is in/partial coverage, while anchor UEs are out of coverage
c) Target UE is out of coverage, while anchor UEs are in/partial coverage 
d) Target UE and anchor UEs are both out of coverage

	Huawei, HiSilicon
	Same view as vivo and CATT, two main scenarios for sidelink positioning are 
· Scenario1, PC5 only positioning
· Scenario2, hybrid PC5 and Uu positioning

	Ericsson
	Scneario 3: Partial coverage should also be studied.
Partial Coverage: Relaying LPP message to remote UE and getting measurements from remote UE via relay UE should also be studied/considered. 




	MediaTek
	From a protocol pov, there seems no reason to restrict: V2X, commercial, and IIoT cases are all valid, and the SI is clear that IC, OOC, and partial-coverage cases are all in scope.

On the relaying topic mentioned by others, we understand that SL positioning should be compatible with Rel-17 U2N relaying (we normally support operation with existing features unless there is a reason not to), but this seems mostly or entirely transparent to the protocol design, since a remote UE in U2N relaying still has contact with the network and can exchange LPP signalling with the LMF.  U2U relaying is a Rel-18 feature and we should be careful about feature interactions within the release, as usual.

	Intel
	We assume the intention for us to discuss scenarios/requirements is that they may impact architecture and protocol discussion. Then, following should be considered:
1 PC5 only (for both relative and absolute positioning)
2 combination of PC5 and Uu;
3 In coverage, out of coverage , partially coverage (if time permits);
4 supported potiioning methods;

	InterDigital
	Share same view as CATT and vivo. For the coverage scenarios, at least in-coverage and out-of-coverage scenarios should be considered.

	Qualcomm
	Similar view to those expressed above.  Primary scenarios include:
1. Sidelink-only (PC5) positioning
1. Joint Sidelink-Uu positioning
Requirements include: 
1. Out-of-coverage, partial-coverage, in-coverage
UE support for a positioning functionality, including a sidelink positioning protocol

	Samsung 
	We have the same view as CATT for scenario and use cases. 
Scenario: PC5 only positioning and combination of Uu and PC5 positioning,
Use case: all the use cases in the SID.
And think that relacy scenarios are not considered as the first priority. But if time permit, can be considered.


	Apple
	From the point of view of positioning architecture, which is presumably the first issue to address, we need to discuss: in-coverage, partial coverage and out-of-coverage. Which is exactly what the SID mandates, so it is not very clear what can we take away from this discussion…

	Xiaomi
	Coverage: The in-coverage, partial-coverage and out-of-coverage should be applicable to all the use cases
Anchor UE: we should not assume that anchor UE is always GPS capable/available and in coverage especially for indoor scenario
Mobility: The issue related to anchor UE/SL PRS becoming unavailable due to mobility during SL positioning is not considered in this release.
Multi-hop: multiple-hop SL positioning with RAN2 impact is not considered

	
	



Summary
13 companies participated in the discussion. 9 companies agree both PC5 only positioning and a combination of Uu and PC5 based positioning shall be considered. 6 companies prefers to consider in-coverage, partial-coverage and out-of-coverag to all the use cases. 1 company prefers to distinguish the scenarios that target UE/anchor UEs are in/partial coverage and out of coverage. 1 company prefers to include the scneario that remote UE exchange LPP messages and measurements with LMF via relay UE. 1 company indicates that remote UE can exchange LPP signalling with the LMF via U2N relaying transparently since it has contact with the network. 2 company prefers to exclude U2N relay and U2U relay scenarios. 1 company prefers not to consider multiple-hop SL positioning.
Proposal 1: RAN2 to agree following two operation scenarios considered for study on SL positioning:
• Scenario 1: PC5-only-based positioning
• Scenario 2: Combination of Uu- and PC5-based positioning solutions
Proposal 2: RAN2 to agree in-coverage, out-of-coverage and partial-coverage applicable to all the use cases.
Proposal 3: RAN2 to agree U2U relay scenarios are not included in the SI.
Proposal 4: RAN2 to discuss whether U2N relay scenario is included in the SI.

Q2: Please provide your views on open issue #2: Architecture.
	Company
	Comments

	CATT
	The architecture assumptions in RAN2 should be aligned with SA2. Here is the example of architecture.




	vivo
	Two possible types of sidelink positioning architecture related to PC5:
· Type 1: LMF as location server for sidelink positioning;
· Type 2: UE as location server without LMF involvement;
The corresponding architectures can be:


Type 1 architecture 


Type 2 architecture 

	ZTE
	Support to discuss sidelink positioning based on the the architecture in 23.287

	Huawei, HiSilicon
	Same view as CATT that the architecture can be enhanced based on the legacy positioning architecture, bearing in mind both scenarios of PC5-only positioning and hybrid Uu and PC5 positioning should be supported under the new architecture.

	Ericsson
	The architecture decision should be made by SA2.

	MediaTek
	SA2 scope, but we understand solutions 14 and 26 in 23.700-86 are fairly stable; more progress expected in August.  RAN2 could start discussion on the assumption that the architecture is based on these solutions, and confirm in Q4.

We think it would be preferable to strive for convergence between the PC5/UE server and Uu/LMF server cases.  Obviously there will be differences in the architecture, but from the RAN2 perspective we should try to minimize the impact on our specs, and not have a lot of cases where we have to say “if the server is a UE, do X, otherwise do Y”.

	Intel
	The impact on CN part should be decided by SA2. But the new RAN functionalities should be decided by RAN2, e.g. assistant/reference node, anchor node. It is also related to our thinking on how the positioning works for PC5 and combination of Uu and PC5.  
Our thinking on the architecture is



	InterDigital
	Share same view with CATT and HW on the applicable architectures for SL positioning.

	Qualcomm
	Similarview to Huawei, CATT that the architecture can be based on legacy positioning architecture, supporting PC5-based positioning and joint sidelink (PC5) and Uu positioning. 
[image: ]

	Samsung 
	Same view with CATT

	Apple
	At least the in-coverage and partial coverage scenarios can be based on the legacy LCS architecture (the latter will have to rely on U2N sidelink relay). The most interesting and the most challenging use case is therefore the out-of-coverage scenario, where we will need to make hard decisions between potentially limiting the positioning functionality we will support to defining a new architecture.

	Xiaomi
	

 RAN2 to agree that the use of LTE PC5 link is not excluded.



Summary
12 companies participated in the discussion. 2 companies prefer that the architecture is SA2 scope. 9 companies propose to enhance the legacy positioning architecture to support both scenarios of PC5-only positioning and hybrid Uu and PC5 positioning. 1 company prefers that RAN2 starts discussion on the assumption that the architecture is based on solutions 14 and 26 in 23.700-86. 2 companies prefer to not exclude LTE PC5 link.
Proposal 5: RAN2 to agree to enhance the legacy positioning architecture to support both scenarios of PC5-only positioning and hybrid Uu and PC5 positioning, FFS the architecture figure.

 
Proposal 6: RAN2 to further discusses:
- Whether UE roles are captured in the positioning architecture.
- Whether LTE-PC5 link is excluded in SI.
Q3: Please provide your views on open issue #3: UE roles and positioning models.
	Company
	Comments

	CATT
	1. Target UE: A UE to be positioned, using sidelink positioning to obtain absolute position, relative position, or ranging information.
2. Anchor UE: UE supporting positioning of target UE by transmitting and/or receiving SL-PRS, the location of the anchor UE may be knowable.
3. SL positioning models for SL-PRS transmission between Target UE and Anchor UE(s) for candidate solutions:
- One-to-one;
- Many-to-one;
- One-to-many.



 

	vivo
	Suggest introducing the following roles as the baseline for further RAN2 discussion:
· Target UE: UE to be positioned
· Location Server UE: A UE offering location server functionality in lieu of LMF, for Sidelink Positioning and Ranging over Sidelink.
· 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. For absolute positioning, the anchor UEs’ locations are known.

As to the positioning model, the intention shall be further clarified, e.g., if the PC5 connection does not need to be set up between multiple Anchor UEs, what’s the signalling difference between one-to-one and one-to-many?
Or we can just focus on the signalling difference between different location methods (to be decided by RAN1)?

	OPPO
	1. Target UE
2. Anchor UE is armed with following tasks: 
a) transmission or reception of the SL-PRS. 
b) Reception/transmission of the configuration of the itself SL-PRS
c) Reception of the configuration of the target UE’s SL-PRS
d) reporting of the SL-PRS measurement result
3. In majority cases, target UE should take the responsibility of location server UE, to reduce the number of signalling msg transfer as much as possible. One exception is the ranging service for which the propagation condition of two UEs are not good, e.g., isolated by a wall.

	ZTE
	1. Target UE is the UE to be located
2. Anchor UEs are like the role of TRPs to assist target UE, e.g. RSU
3. The SL-PRS transmission can differ the one-to-one or one-to-many based on configuration and positioning methods, but physical layer may not distinguish this, especially for mode 2 UEs
4. The control signaling transmission can differ the one-to-one, many-to-one or one-to-many, depending on which layer the signaling exists

	Huawei, HiSilicon
	In terms of terminology, R1 has reached the following conclusion during the last R1 meeting:
Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
· Sidelink positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information.
· Ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE.
· Sidelink positioning reference signal (SL PRS): reference signal transmitted over SL for positioning purposes.
· SL PRS (pre-)configuration: (pre-)configured parameters of SL PRS such as time-frequency resources (other parameters are not precluded) including its bandwidth and periodicity. 
· Continue discussion on additional terminology clarification(s) such as: Initiator UE, Responder UE, Sidelink Positioning group, reference UE, etc, including whether such terminology is needed within RAN1 discussion. 

Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· 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 location of the anchor UE

From the perspective of R2, we can reuse the above definitions for target UE and anchor UE. 

	Ericsson
	Work done by SL Relay WI should be leveraged; such as relay UE, remote UE should be used.

U2N Relay UE: a UE that provides functionality to support connectivity to the network for U2N Remote UE(s).
U2N Remote UE: a UE that communicates with the network via a U2N Relay UE.


	MediaTek
	As an initial baseline to work from, we see a need for the following three roles visible from RAN2 perspective:
· Target UE (same as the LPP target device)
· Anchor UE (RAN1 definition)
· Server UE (SA2 definition)
The other roles considered in SA2 (assistant, located, reference) should be discussed further in SA2 before we decide if they have RAN2 impact.

RAN2 shouldn’t go too far into the definition of positioning methods, but we think it’s pretty clear that the target-to-anchor (e.g. one-to-many—but there could be ranging cases with only one anchor) and anchor-to-target (e.g. many-to-one) cases can be expected to occur.

Which UEs can function as location servers seems more in SA2 scope.  Our assumption is that the servers are likely to be special UEs (RSUs, platoon leaders, maybe relay UEs) and that not every UE can function as a server, but the protocol design should be agnostic and just assume that upper layers select a server somehow.

	Intel
	In general, we can reuse the definition from RAN1 and SA2 discussion, e.g. target UE, anchor UE. We may still need assistant UE, which may be same as anchor UE, i.e. provide assistance data, transmit the SL-PRS.

Regarding one to one, one to many, many to one, to our understanding, the  SL-PRS can be measured by multiple UEs (i.e. transmition one to many, measurement- many to one). Discorvery may be one to many. But the LPP positioning procedure should be still one by one. 

It would be good to have common understanding on the meaning of one to one, one to many, many to one. 

	InterDigital
	UE roles can follow RAN1 agreed definitions for Anchor UE (UE that transmits/receives SL-PRS) and target UE (UE to be positioned and performs SL-PRS measurements or transmissions)

	Qualcomm
	Similar view as expressed by companies above, including use of RAN1-agreed to terms. 
· Target UE: UE to be positioned to obtain absolute position, relative position, or ranging information (in this context, using SL, i.e. PC5 interface)
· Anchor UE: UE supporting positioning of target UE by transmitting and/or receiving sidelink positioning assistance information for relative and absolute positioning. 
· Sidelink Positioning Models between Target and Anchor UE: 
· One-to-one
· One-to-many
· Many-to-one

	Samsung 
	Agree with Huawei that we can reuse RAN1 definition of target/anchor UE. And also if we agree with architecture and location server functionality in a UE, server UE can be used as MediaTek’ s comment.

	Apple
	Obviously, we need to use the same terminology as what RAN1 agreed on (as other companies pointed out). Additionally, as also pointed out above, we probably need to introduce the U2N sidelink relay terms for the partial coverage scenario.

	Xiaomi
	1.  to adopt the definition of target UE and anchor UE agreed in RAN1.
2.  to adopt the role of Master anchor UE and slave anchor UE. Master anchor UE is to coordinate among the anchor UEs and communicate with target UE or LMF. 
3. to agree studying the following RAT dependent SL positioning: SL-RTT/SL-AOA/SL-AOD/SL-TDOA.
4. to agree studying the following RAT independent SL positioning: SL-A-GNSS, SL-WLAN, SL-BlueTooth, SL-Sensor, SL-TBS.
to postpone the SL carrier phase positioning until progress is made in RAN1 on SL carrier phase positioning.

	
	



Summary
13 companies participated in the discussion. For UE roles of SL positioning, 11 companies agree to introduce Anchor UE and Target UE agreed in RAN1. 3 companies propose to introduce Server UE. 1 company proposes to introduce assistant UE. 1 company proposes to introduce Master anchor UE and slave anchor UE. 2 companies propose to introduce U2N Relay UE and U2N Remote UE.
Proposal 7: RAN2 to agree the following two roles defined by RAN1 are reused in RAN2:
•	Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
•	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 location of the anchor UE
Proposal 8: RAN2 to further discuss after SA2 introduces server UE, master anchor UE and/or assistant UE.
Proposal 9: RAN2 to discuss whether U2N Relay UE and U2N Remote UE are introduced in SI.
For positioning models, 5 companies propose to have common understanding on the Sidelink Positioning Models between Target and Anchor UE of one to one, one to many, many to one. 1 company considers it needs to clarify the signalling difference between one-to-one and one-to-many.
Proposal 10: RAN2 to agree SL-PRS transmission between Target UE and Anchor UE(s) include: Target-to-Anchor, Target-to-many Anchors and many Anchors-to-Target.
FFS the models for positioning-related information between Target UE and Anchor UE(s)
Proposal 11: RAN2 to further discuss the signalling transmission between Target UE and Anchor UE(s): Target-to-Anchor, Target-to-many Anchors and many Anchors-to-Target.


Q4: Please provide your views on open issue #4: Protocol stack.
	Company
	Comments

	CATT
	1. Abbreviation of SLPP is introduced as below:
-	SLPP : Sidelink Positioning Protocol
2. For sidelink positioning, using control plane protocol stack for SCCH for SLPP.
SLPP is located directly over PDCP.

	vivo
	1. New protocol is introduced for sidelink positioning in case of UE as location server. 
Reuse the term in SA2: Ranging/Sidelink Positioning Protocol (RSPP)
The RSPP can be located directly over PDCP or on top of PC5-S/PC5-RRC/PC5-D.
2. The LPP protocol is enhanced for sidelink positioning in case of LMF as location server, i.e., introduce SL positioning as a new positioning method in LPP.

	P[[P
	1. LPP protocol should be enhanced to support sidelink positioning signaling msg, potentially including:
· Transfer of sidelink positioning related capabilities
· Transfer of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs, etc) between UE and LMF
· Sidelink measurement result/positioning result retrieving between UE and LMF
2. a new NAS protocol for supporting sidelink positioning signal msg between UEs should be specified and at least include following functionalities:
· transfer of SL positioning capabilities between UEs
· indication of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs, etc.) 
· Retrieving the SL-PRS measurement result/sidelink positioning result between UE and LMF


	ZTE
	1. For PC5 interface, support RSPP as defined by SA2
2. For PC5 interface, support to carry control signaling in RSPP + PC5-RRC
a) RSPP to carry: capability, anchor UE’s location, measurement report
b) PC5-RRC: SL-PRS configuration
3. For combination of PC5 and Uu, support to introduce SL positioning related signaling in legacy LPP signaling and/or RRC signaling

	Huawei, HiSIlicon
	Same view that a new propotol is needed between two UEs. SLPP (sidelink positioning protocol) can be a good name for it 
LPP also needs to be enhcaned for hybrid Uu and PC5 positioning

	Ericsson
	Follow SA2 decisions

	MediaTek
	Support RSPP (the name already used in SA2) at least on the PC5 interface.  We tend to think RSPP should be used also between the target UE and the LMF in network-based SL positioning, to avoid duplication of functionality between LPP and RSPP; if we do extend LPP to support SL positioning methods, as the majority above seem to prefer, we need to be careful about having good practices for code reuse/maintainability.

RSPP should be a separate ASN.1 module from LPP, similar to the relationship between RRC and PC5-RRC in 38.331.

We understand that RSPP is needed between target and server (for the same procedure types as LPP: exchange of capabilities, transfer of assistance data, and transfer of location information), and also between anchor and server (for transfer of the anchor’s SL-PRS configuration and delivery to the server of measurements taken by the anchor—these are somewhat analogous to NRPPa functions).  We also see a use case for supporting RSPP between the anchor UEs and the target, to deliver assistance data for the case where the SL-PRS are sent anchor-to-target.

	Intel
	Seems companies would like to follow SA2 to introduce new RSPP for PC5. How to implement it in RAN2 is RAN2 business. 
There are two options:
1 create a new specification for RLPP/SLPP;
2 extend existing LPP to support RSPP/SLPP, as what we did for NBIOT;

We believe, network/sidelink UE may support both PC5 and Uu based approach (as discussed in RAN1), then it is desirable to implement only the protocol defined in the same spec. In addition, other functions defined in LPP may be supported for PC5, e.g. integrity, reusing LPP can avoid to copy/duplicate the description of the same functions. 




	InterDigital
	Share similar view with companies that LPP protocol for SL positioning uses the SCCH stack (PC5-RRC) between UEs. We also think the LPP protocol over SL can reuse similar procedures as that of the LPP for Uu link positioning. 

	Qualcomm
	· Support for a sidelink positioning protocol (SLPP/RSPP) over PC5 interface supporting
· Capability transfer, including SL-PRS capabilities, etc. 
· Measurement configuration, including SL-PRS configuration
· Location information exchange, including UE-performed SL-PRS measurement results 
· SLPP/RSPP transport at a minimum as data traffic over PC5-U to enable support of V2X and other use cases.  
· UEs/LMFs can support SLPP/RSPP independent of LPP. 

	Samsung 
	We also have the majority companes’ view that RSPP is applied for sidelink positioning. It is unclear how LMF can be involved in PC5 only scenario, therefore we think for PC5 interface to support RSPP as in SA2. This would carry the basic information for signalling SL positioning, and also PC5-RRC is used for configuring signalling path carrying RSPP among UEs. For combination of PC5 and Uu, it seems easy to extend LPP to include SL positioning related functionality. 

	Apple
	Obviously, we need to take into account SA2 decisions, in particular with regards to RSPP, but as Intel point out it may also mean extending LPP and not necessarily defining a completely new protocol. 
Furthermore, it would be good if can limit UE impact by limiting the number of positioning protocols a UE needs to support. 

	Xiaomi
	1. RAN2 to agree to introduce a new protocol: Sidelink Positioning Protocol (SLPP)
2. RAN2 to agree to that SLPP can use either control- or user-plane protocols as underlying transport
3. If control plane protocol is used as underline transport, RAN2 to discuss whether SLPP is above PC5-S or above RRC.
4. If user plane protocol is used as underline transport, RAN2 to discuss whether SDAP layer is present or not.



	
	



Summary
13 companies participated in the discussion. For SL positioning protocol stack between two UEs, there are 2 options mentioned:
· [10]Option 1: New protocol (RSPP or SLPP) is introduced for sidelink positioning;
· [2]Option 2: Extend existing LPP to support sidelink positioning.
For sidelink positioning signallings exchange between the target UE and the LMF in network-based SL positioning, there are 2 options are mentioned:
· [2]Option 1: New protocol (RSPP or SLPP) is also used for sidelink positioning signallings exchange between the target UE and the LMF;
· [5]Option 2: Extend existing LPP to support hybrid Uu and PC5 positioning.
1 company prefers to follow SA2 decisions.
For New protocol (RSPP or SLPP) stack, there are 2 options mentioned:
· [5]Option 1: New protocol (RSPP or SLPP) signalling is carried via control plane;
· [2]Option 2: New protocol (RSPP or SLPP) signalling is carried via user plane.
6 companies suggest to discuss the sidelink positioning signal msgs between 2 UEs, the following functionalities should be supported:
· SL positioning capabilities;
· Sidelink positioning assistance data;
· SL-PRS measurement result/sidelink positioning result.
2 companies prefer to use New protocol (RSPP or SLPP) signalling to carry SL-PRS configuration. 1 company prefer to use PC5-RRC signalling to carry SL-PRS configuration. Since this issue depends on the conclusion of RAN1, rapp propose to wait RAN1’s conclusion. 
Proposal 12: RAN2 to agree new protocol (RSPP or SLPP) is introduced for sidelink positioning between two UEs.
Proposal 13: RAN2 to discuss the new protocol (RSPP or SLPP) signalling is carried via control plane or user plane.
Proposal 14: RAN2 to agree the sidelink positioning msgs between two UEs, the following functionalities can be included as baseline:
· SL positioning capabilities;
· Sidelink positioning assistance data;
· SL-PRS measurement result/sidelink positioning result.
Proposal 15: For hybrid Uu and PC5 positioning, RAN2 to discuss sidelink positioning signallings exchange between the target UE and the LMF, the candidate options are below:
· Option 1: New protocol (RSPP or SLPP) is also used for sidelink positioning signallings exchange between the target UE and the LMF (2/7);
· Option 2: Extend existing LPP to support hybrid Uu and PC5 positioning (5/7).


Q5: Please provide your views on open issue #5: SL Positioning Operations.
	Company
	Comments

	CATT
	[image: ]
Case 1: One-to-one SL positioning happened between Target UE and Anchor UE 
Case 2: One-to-many or many-to-one SL positioning happened between Target UE and Anchor UEs
The details of procedure rely on the SL positioning methods which are discussed by RAN1.

	vivo
	For the procedures of SL positioning between UEs, introduce new RSPP messages, including Capability transfer, Assistance Data transfer, and Location Information Transfer.

For the procedures between UE and LMF, enhance the LPP messages, including Capability transfer, Assistance Data transfer, and Location Information Transfer.




	OPPO
	See comments in above Q4

	ZTE
	See comments in above Q4

	Huawei, HiSilicon
	From our view, we only need to discuss one-to-one SL positioning over PC5 interface. One-to-many and many-to-one model are PC5 signaling coordinations overlayed upon PC5-only positioning. These SA2 signaling aspects should be studied in SA2 first. 

	Ericsson
	Agree with Huawei that SA2 signalling aspects should be studied in SA2 first.

	MediaTek
	As indicated above, we think “target-to-anchor” and “anchor-to-target” are better terms than “one-to-many” and “many-to-one”.  We feel strongly that SL-PRS configurations should be treated as assistance data instead of being signalled in a lower layer, and this means that our protocols must reflect the possibility of multiple anchor UEs, just like providing assistance data for multiple TRPs in DL-TDOA.

Between target and server, we see the same basic set of procedures as LPP.  Between anchor and server, the server needs to be able to negotiate SL-PRS configurations with the anchor(s) (so that the server can then provide assistance data to the target for the anchor-to-target case) and configure/retrieve SL-PRS measurements from the anchor(s) (so that the server can obtain the measurements for the target-to-anchor case); these operations are rather like NRPPa, but we might be able to realise them by reusing the assistance data and location information procedures.  Finally, between anchor and target, it should be possible for the anchor to provide its own assistance data directly to the target, allowing decentralised management of the SL-PRS configurations.

	Intel
	Agree with Huawei and Ericsson. We should focus on one to one first. But it would be good to have common understanding on the meaning of one to many, many to one. MediaTek’s explanation could be a good starting point. 


	InterDigital
	Same comments as Q4. We also share similar views as MTK regarding the procedures and interactions between anchor UE, target UE and server. 

	Qualcomm
	Similar views as shared by companies above.  
· SLPP support for capability transfer, measurement configuration, location information exchange
Transport over PC5-U at least for flexibility in support of V2X and other use cases

	Samsung 
	SRPP can basically carry the capability of UEs, assistance data for SL PRS, request/provide location information between / among UEs in PC5 only scenario. Other scenario would have similar procedure as in legacy LPP. 

	Apple
	It is hard to dicuss this topic without having agreements at least on the architecture.

	Xiaomi
	SL Positioning procedures in the NG-RAN are modelled as transactions of the SLPP protocol using the procedures defined in this section. A procedure consists of a single operation of one of the following types:
-	Exchange of SL positioning capabilities;
-	Transfer of assistance data;
-	Transfer of location information (positioning measurements and/or position estimate);
-	Error handling;
-	Abort.




Summary
13 companies participated in the discussion. 3 companies consider RAN2 only need to discuss one-to-one SL positioning over PC5 interface. Signaling coordinations of one-to-many and many-to-one model should be studied in SA2 first.1 company suggests to use “target-to-anchor” and “anchor-to-target” instead of “one-to-many” and “many-to-one”. Since the signalling procedure is depending on the protocol stack, Rapp proposes to posepone this issue to next meeting.

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Q6: Please provide your views on other issues:
	Company
	Comments

	CATT
	RAN2 can wait RAN1’s conclusion on configuration of SL-PRS.

	Vivo
	As V2X is one of the target scenarios, some mechanisms can be introduced to reduce the latency and improve the efficiency of SL positioning, e.g., On-demand SL-PRS, Pre-configured SL-PRS.

	ZTE
	1. RAN2 can wait for R1’s decision on SL-PRS configuration and trigger(high layer or low layer) 
2. R17 sidelink supports broadcast, groupcast and unicast transmission. RAN2 should also discuss the cast type of SL positioning control signaling(capability interaction, assistance data delivery, measurement report), especially for the SL-PRS configuration, broadcast/groupcast can be considered because mode 2 UE will need neighbor UE’s SL-PRS configuration 

	Huawei, HiSilicon
	R2 should also work on the following aspects of sidelink positioning
· Supported scenario under different MR-DC options
· Definition of IC, PC, OOC

	MediaTek
	RAN1 are already discussing the SL-PRS configuration, but we think it is clearly infeasible to negotiate the SL-PRS configurations and transfer the assistance data in PHY signalling—this should be in RAN2 scope and we hope companies will consider the system design in relation to the RAN1 discussion.

ZTE’s point about the cast type makes sense, and we agree this should be discussed.

	Intel
	Agree with ZTE and Mediatek that it would be good to have common understanding on whether multii-cast is needed for PC5 postionging from LPP procedure perspective. 

	InterDigital
	Similar to ZTE and MTK, we think the cast types that can be supported for SL positioning should be discussed in RAN2

	
	

	
	

	
	

	
	



Summary
6 companies suggest to discuss the cast types that can be supported for SL positioning. 1 company suggests to discuss supported scenario under different MR-DC options and definition of IC, PC, OOC. 1 company suggests to discuss on-demand SL-PRS, Pre-configured SL-PRS. 4 companies suggest to wait RAN1’s conclusion on configuration of SL-PRS. 1 company suggests to discuss SL-PRS configurations and the assistance data transfer.
Proposal 16: RAN2 to discuss the cast types that can be supported for SL positioning. i.e. whether broadcast/ groupcast can be considered for SL positioning.


3.2 RAT-dependent integrity
Study methodologies, procedures, signalling, etc for determination of positioning integrity for both UE-based and UE-assisted positioning.  Focus on reuse of concepts and principles being developed for RAT-Independent GNSS positioning integrity, where possible.  Identification of error sources may require input from RAN1.
The open issues on are list here to collect the views from companies:
· Open issue #1. UE-Assisted with normal error sources and unexpected faults
· Open issue #2. UE-Based with normal error sources and unexpected faults
· Open issue #3. Procedures of each of the positioning methods
· Open issue #4. NG-RAN node assisted with normal error sources and unexpected faults 
Q7: Please provide your views on open issue #1: UE-Assisted with normal error sources and unexpected faults.
	Company
	Comments

	CATT
	LMF will calculate the PL in UE-Assisted mode

	vivo
	1. For Q7, 8, 9, 9-1, The entity that calculates the position estimate is also responsible for integrity calculation.
2. LMF may request UE for assistance data related to positioning integrity in LPP RequestLocationInformation. UE would provide UE feared events in LPP ProvideLocationInformation.

	OPPO
	We can take the RAT-independent intergrity procedure as baseline. New error souce and corresponding model should wait for RAN1 progress.

	ZTE
	Support LMF-based integrity for UL-TDOA, UL-AoA and multi-RTT

	Huawei, HiSilicon
	For DL, we think the same issue applies as we discussed for the GNSS integrity, that is is hard to standardize over implementation details over integrity calculation for UE assisted mode. Thus, we think the UE-based positioning for DL positioning should be prioritized. 

For UL, we think the same framework for TEG can be applicable here. E.g., for UL-only positioning, RRC message and NRPPa message are used for error source reporting; for UL+DL positioning, LPP message are used for error source reporting. 

	Ericsson
	Agree with CATT and ZTE

	MediaTek
	Agree with OPPO about the general philosophy that we follow the GNSS baseline.  Accordingly, we think UE-based integrity should be prioritised.

	Intel
	Agree with OPPO and MediaTek, i.e. follow the GNSS baseline, and priorizte UE based integrity. For Error sources, and additional changes, we can wait for RAN1. 

	InterDigital
	Agree with CATT and OPPO

	Qualcomm
	Similar to other views above – Reuse the Rel-17 definitions and principle of operation of GNSS integrity. UE-based positioning should be prioritized.

	Samsung 
	Same view with OPPO

	Apple
	Agree with others – follow GNSS baseline, limit UE impact.

	Xiaomi
	UE provides the error sources to LMF and LMF calculate the PL.



Summary
13 companies participated in the discussion. All companies agree UE-assisted mode should be studied based on GNSS procedure as baseline. 5 companies agree to prioritize the UE-based integrity mode. New error souce and corresponding model should wait for RAN1 progress. 
All the proposals are put at the end of this section.

Q8: Please provide your views on open issue #2: UE-Based with normal error sources and unexpected faults.
	Company
	Comments

	CATT
	UE calculates and reports the PL to LMF. LMF would report the alert in LCS which should be defined in CT4, following GNSS integrity.

	vivo
	1. Further discuss whether to support Mode 2 reporting in UE-based integrity.
2. The integrity capabilities of UE indicated to LMF can be categorized into two categories. On the method level, computation of the integrity result and providence or reception of integrity assistance data should be included. On the entity level, support of reporting modes should be indicated.
3. For Mode1 reporting, TIR is provided to UE; for Mode 2 reporting, TIR, AL and TTA should be provided to UE.
4. UE may request LMF for assistance data related to positioning integrity. LMF would provide the feared events in LPP ProvideAssistanceData in response.
5. Reuse the common IEs to transfer integrity KPIs and integrity results. 

	OPPO
	To save the time for further discussion, whether or not UE based integrity is needed is suggested to be discussed in the initial stage. Taking the discussion of UE based integrity for the RAT independent in R17 as baseline

	ZTE
	Support UE-based integrity 

	Huawei, HiSilicon
	Support UE-based integrity. Assistance data for the error sources for DL positioning methods need to be provided by LPP message

	Ericsson
	It should be possible for NW to configure different Integrity requirements in terms of TTA, AL, TIR

	MediaTek
	We understand that this is the baseline.

	Intel
	See Answer in Q7. UE based is the baseline. 

	InterDigital
	Agree with ZTE and HW

	Qualcomm
	Same as Q7 - Reuse the Rel-17 definitions and principle of operation of GNSS integrity. 

	Apple
	See Q7

	Xiaomi
	UE based integrity is only for DL positioning, and the procedures of UE based integrity for GNSS positioning can be reused.



Summary
12 companies participated in the discussion. All companies agree UE-based mode should be studied based on GNSS procedure as baseline. 2 companies propose to further discuss whether LMF need to provide the TTA, AL and TIR to UE.

Q9: Please provide your views on open issue #3: Procedures of each of the positioning methods.
	Company
	Comments

	CATT
	Procedures of integrity can follow the procedures of calculating location in RAT-D of positioning methods.

	Vivo
	The capability transfer, assistance data transfer and measurement transfer shall be reused for integrity related info exchange.


	OPPO
	Take the RAT-independent intergrity procedure as baseline

	ZTE
	Support to reuse error bounds and DNU flags, and they can be configured to UE/TRP or reported by UE/TRP depending on different error sources

	Huawei, HiSilicon
	LPP needs to be enhanced for DL/DL+UL positioning methods, including capability, assistance data transfer
RRC needs to be enhanced for UL/DL+UL methods, reporting assistance for error sources

	Ericsson
	Agree with OPPO

	MediaTek
	Agree with CATT and OPPO.

	Intel
	See Answer in Q7. For further chances, e.g. the details of assistance data, we can wait for RAN1 progress on Error sources. 

	InterDigital
	Agree with OPPO

	Qualcomm
	Same as Q7 – Reuse the Rel-17 definitions and principle of operation of GNSS integrity. Details of assistance data depend on RAN1 progress.

	Samsung 
	Agree with OPPO

	Apple
	Agree with OPPO

	Xiaomi
	The procedures for positioning can be reused and some LPP messages need to be enhanced.



Summary
13 companies participated in the discussion. All companies agree the integrity procedure of each positioning methods can be studied by takeing the GNSS procedure, as well as the procedures of calculating location in RAT-D of positioning methods into consideration.

Q9-1: Please provide your views on open issue#4: NG-RAN node assisted with normal error sources and unexpected faults.
	Company
	Comments

	CATT
	LMF will calculate the PL in NG-RAN node assisted mode.

	Vivo
	LMF may request NG-RAN node for feared events. NG-RAN node would provide gNB feared events in the TRP information and/or measurement report.
RAN3 shall be involved for RAN node assisted integrity.

	OPPO
	PL should be derived at LMF. 

	ZTE
	NG-RAN node will assist to report error bounds or DNU flags in the TRP measurement report when the error source is at NG-RAN node side

	Huawei, HiSilicon
	Not quite within the scope of R2 discussion. Can be discussed in R3 later

	Ericsson
	Agree with Huawei.

	MediaTek
	Agree that this seems to be RAN3 scope

	Intel
	Agree this is RAN3 scope. 

	InterDigital
	To be discussed in RAN3

	Qualcomm
	Depends on RAN1 defined error sources; e.g., for NG-RAN node assistance data or measurements.

	Samsung
	Same view with Huawei

	Apple
	Agree with Huawei

	Xiaomi
	For UP link positioning, the gNB can provides the assistance information to the LMF and LMF calculate the PL.



Summary
13 companies participated in the discussion. 7 companies think this is within the scope of RAN3. 1 company think this depends on RAN1 defined error sources. 4 companies think even in NG-RAN node assisted mode, it is LMF to calculate the PL, but NG-RAN node may provide associated error sources or feared events.
Proposal 17: RAN2 to agree to support the UE-based integrity with normal error sources and unexpected faults, i.e., UE to calculate the PL. 
Proposal 18: RAN2 to agree to support the UE-assisted/LMF-based integrity with normal error sources and unexpected faults, i.e., LMF to calculate the PL.
Proposal 19: RAN2 to agree the UE-based mode integrity procedure and signalling based on the R17 definitions and principle of operation of GNSS integrity.
Proposal 20: RAN2 to further discuss whether the LMF need to provide the AL and TTA to UE, and whether need to support both mode 1 and mode 2 reporting. 
Proposal 21: RAN2 to agree that it is common understating that in NG-RAN node assisted mode, LMF calculates the PL, and NG-RAN node need to provide associated error sources or feared events.
Proposal 22: RAN2 to further discuss whether to introduce the NG-RAN node assisted mode firstly or wait for RAN3’s conclusion.

3.3 LPHAP
Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations.
The open issues on are list here to collect the views from companies:
· Open issue #1. Supported service type in LPHAP 
· Open issue #2. Potential enhancement of Rel-17
· Open issue #3. Positioning in RRC_IDLE
Q10: Please provide your views on open issue #1: Supported service type in LPHAP.
	Company
	Comments

	CATT
	Deferred MT-LR works for LPHAP.

	vivo
	All the service types can be supported for LPHAP, with MT-SDT in Rel-18.

	ZTE
	Support all the service types

	Huawei, HiSilicon
	Deferred MT-LR

	Ericsson
	Deferred MT-LR

	MediaTek
	We don’t see a reason to restrict.  As indicated by vivo, MT-SDT, for instance, seems to provide a tool that could be used in various service types.

	Intel
	Agree with MediaTek, do not see the reason to restrict for now. For power consumption analysis, RAN1 can do their evaluation for all cases. 

	InterDigital
	Agree with vivo and MTK that all service types can be supported

	Qualcomm
	The target applications for low power high accuracy positioning (asset tracking, etc.) can be enabled with the Rel-17 deferred MT-LR procedures in RRC_INACTIVE state.

	Samsung 
	Deferred MT-LR

	Apple
	The first task for LPHAP is to evaluate whether the existing methods address the requirements. We are not sure how this question is related to the SI objective…

	Xiaomi
	Support all the service types



Summary
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]12 companies participated in the discussion. 5 companies propose the deferred MT-LR should be support. 6 companies think there is no need to restrict the service type at present, and some of them mentioned that MT-SDT can be used as support in R18.
Proposal 23: RAN2 to agree to take the deferred MT-LR as the basic service type and other service type are not excluded.

Q11: Please provide your views on open issue #2: Potential enhancement of Rel-17.
	Company
	Comments

	CATT
	1. SRS valid area in RRC_INACTIVE to reduce the power consumption.
2. Some IIOT device may stop monitoring paging during the deferred MT-LR to reduce the power consumption.

	vivo
	DL:
Enhancement of event report when the target UE does not move or moves for a short distance during the positioning interval, potential solutions include:
-	One-bit indication to indicate the change of measurement results or location estimates is within the threshold
-	Skip the event report

UL:
1. Pre-configured SRS valid for multiple cells.
2. UE initiated SRS configuration/TA update request
3. To align with the interval requirement of use case 6, introduce longer candidate values for SRS periodicity, e.g., 15360, 20480, 30720ms

	OPPO
	RAN2 to study the mechanism to let the UE perform SRS transmission without further reconfiguration from the network in a relatively large area.

	ZTE
	DL:
1. Simplified PRS configuration, e.g. one PRS symbol or larger PRS comb size
2. PRS is configured close to SSBs for LPHAP
3. PRS reception is limited in a time period in RRC_INACTIVE/RRC_IDLE
UL:
1. SRS configuration can be pre-configured to cover multiple cells

	Huawei, HiSilicon
	· Positioning area for UL positioning methods for RRC_INACTIVE
· Enhancement in RRC_INACTIVE for paging, RRM measurement for power saving
· Signaling overhead reduction, e.g., SRS configuration request, efficient SRS configuration delivery

	Ericsson
	Note: Positioning team should as such discuss on Positioning and not spend time on generic power saving mechanism. The UE power saving WI should basically work on that.

UL:
No Optimization possible for UL SRS until RAN1 agrees that it is ok for UE to use the same UL SRS resource in multiple cells. 
Some questions:
· How would interference be handled?
· If UE has to initiate Random access to obtain TA; then where is the power saving?

DL:
· Long DRX (eDRX) cycle and DRX based PRS config

	MediaTek
	RRC_INACTIVE enhancements: We should look at the use of MT-SDT and see if there are other available enhancements on top of what was done in Rel-17.

Expanding SRS validity in RRC_INACTIVE: This topic seems reasonable to study, but the concern of sending SRS with a different TA needs to be addressed.  Discussion needed.

For RRC_IDLE enhancements, see the next question.

	Intel
	For SRS validity in larger area, we need to consider pros/cons, e.g. whether this will waste resources, and whether measured node has to measure multiple SRS configurations simultaneously which is complicated to network implementation. 

	InterDigital
	We think the impacts to UL-based and DL-based positioning methods when using MT-SDT for UE in INACTIVE should be discussed.

	Qualcomm
	-	enabling a serving/receiving gNB to make an informed decision on RRC state transition (e.g., RRC_INACTIVE or RRC_IDLE);
-	enabling LPP message segmentation in cooperation with LCS messages (i.e., LPP messages embedded in LCS Event Reports);
-	reducing the amount of required positioning SRS configuration signalling (reducing the frequency of SRS configuration updates);
-	enabling mobility for positioning SRS transmission.

	Apple
	First, as stated in the SID, we need to evaluate whether the existing functionality can address the requriements. When and if we find any gaps then we can discuss enhancements. 

	Xiaomi
	For DL positioning, the R17 Deferred MT-LR procedures can be considered as start point;
For UL positioning, SRS configuration is valid in an area, such as broadcasts SRS configuration and reserve the SRS configuration. In order to get SRS configuration more quickly, the RRC idle/inactive UE requests the SRS configuration from the gNB.





Summary
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]12 companies participated in the discussion. 
9 companies mentioned the enhancement on expand the valid range of SRS, 7/9 think SRS valid area can be used to reduce the power consumption, 1/9 think the pros/cons need to be evaluated, and 1/9 has some concerns and indicated UE use the same SRS in cells should be agreed by RAN1 firstly. Additionally, related to the issue of expand the valid range of SRS, 1 company also proposed to reduce the frequency of SRS configuration. 
2 companies proposed to optimize paging, RRM measurement for the power saving; 2 companies proposed to consider possible enhancements on UL-based and DL-based positioning methods when using MT-SDT; 3 companies proposed to enhance SRS configuration request to reduce signalling overhead; 1 company proposed to enhance on the event report in case of UE with low mobility. 1 company proposed to optimize PRS configuration to enhance DL positioning; 1 company proposed to support DRX based PRS config; 1 company proposed to enable gNB to make informed decision on RRC state transition and enabling LPP message segmentation in cooperation with LCS messages.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Proposal 24: RAN2 to agree to study the valid area mechanism for SRS.
Proposal 25: RAN2 to discuss the following candidate enhancements:
· Optimize paging, RRM measurement for the power saving;
· If MT-SDT is supported, consider possible enhancements on UL-based and DL-based positioning methods;
· Enhance SRS configuration request to reduce signalling overhead;
· Enhancement on the event report;
· Optimize PRS configuration to enhance DL positioning;
· Optimize DL-PRS configuration by (e)DRX information;
· Enable gNB to make informed decision on RRC state transition;
· Enabling LPP message segmentation in cooperation with LCS messages;
· Support LPHAP UE identification for gNB and/or LMF.


Q12: Please provide your views on open issue #3: Positioning in RRC_IDLE.
	Company
	Comments

	CATT
	1. DL and RAT-I may be supported for positioning in RRC_IDLE at first.
2. Broadcast available SRS in posSI for positioning in RRC_IDLE.

	vivo
	Support UE to perform DL positioning measurement in RRC_IDLE and feedback measurement report after entering RRC_CONNECTED.
If consensus on the benefits of UL positioning in RRC_IDLE is reached, the following issues shall be addressed, including:
-	Reference signal selection, e.g., SRS or PRACH
-	Configuration for positioning in RRC_IDLE
-	If SRS is selected, study how to maintain the UL sync in RRC_IDLE.

	OPPO
	RAN2 to study the possibility of employing DL-PRS measurement for positioning in the RRC_Idle state

We should take serviously on possible change of UE Idle behaviour.

	ZTE
	Consider to use EDT tech. for UE reporting measurement results/location estimates in RRC_IDLE

	Huawei, HiSilicon
	MO-SDT in RRC_IDLE is not supported. There is also no AS context/security in RRC_IDLE for UL positioning, e.g., SRS transmission. Thus we think RRC_IDLE does not bring many power saving benefits for LPHAP

	Ericsson
	Positioning measurements such as RSTD should be supported in RRC Idle mode.

Using posSIB; UE can already obtain AD in Idle and UE can perform the measurement also in Idle (if Positioning measurements such as RSTD is supported in RRC Idle mode)

The reporting can be done in connected mode as positioning measurements are big is size. The connected mode delivery can be efficient. 

	MediaTek
	Supporting measurements in RRC_IDLE with reporting in RRC_CONNECTED seems not problematic.  However, reporting in RRC_IDLE does not look very feasible (no signalling connection).

SRS in RRC_IDLE should be approached carefully if at all.  A UE radiating SRS when no gNB holds a context and has the ability to control it sounds like an intractable problem.

	Intel
	We are wondering whether “Supporting measurements in RRC_IDLE with reporting in RRC_CONNECTED ” can work well? Since AMF/LMF will discard UE context when the UE is moved to IDLE. Then when the UE reports measurements in RRC_CONNECTED, whether the AMF still can find original LMF, GMLC, etc? And whether LMF (if still same one) can still know what positioning methods, positioning session are used for the UE, especially if RAN assisted is also needed.  

	InterDigital
	For UL positioning in IDLE, whether and how SRSp or PRACH transmissions can be supported during initial access can be discussed.

	Qualcomm
	Support positioning measurements in RRC_IDLE (and reporting in RRC_CONNECTED). However, this seems to have no RAN2 impacts (i.e.., deferred MT-LR procedures should work as currently defined (but without SDT)).

	Apple
	Agree with Qualcomm this may not have RAN2 impacts

	Xiaomi
	For DL, RRC IDLE performs PRS measurements and then transition to RRC CONNECTED to send measurement report or estimated location;
For UL, if Uplink positioning reference signal is SRS, there may be a lot of issues which need to be resolved. Thus we think the RACH preamble can be considered for uplink positioning.




Summary
12 companies participated in the discussion. 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]About whether to support DL positioning, 2 companies proposed to support DL positioning in RRC_IDLE, 1 company proposed the possibility of employing DL-PRS measurement in RRC_IDLE should be studied and the possible change of UE behaviour in IDLE state should be considered; 5 companies mentioned UL positioning with some issues and possible solutions, but no obvious support tendency; 1 company think positioning in RRC_IDLE does not bring many power saving benefits for LPHAP; 
7 companies mentioned the mechanism of measurement in RRC_IDLE and report in RRC_CONNECTED, 6/7 proposed to support this method, 1/7 wonder whether this method can work well; 
1 company proposed the EDT can be used for measurement reporting; 1 company proposed the positioning measurements such as RSTD should be supported in RRC_IDLE mode.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 26: RAN2 to discuss whether to support DL and UL positioning in RRC_IDLE state.

Q13: Please provide your views on other potential enhancements: 
	Company
	Comments

	CATT
	1.	Optimize DL-PRS configuration by (e)DRX related information.

	vivo
	Study the alignment of DRX configurations with the DL PRS measurement or UL SRS for positioning transmission

	ZTE
	LPHAP UE identification for gNB and/or LMF, via LPP/RRC UE capability

	Intel
	Tend to agree with ZTE, the simple way may be just provide LPHAP UE capability to the LMF and gNB, and then the LMF and gNB can take care of LPHAP requirement, to select powe saving mechanism for the UE. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary 
4 companies participated in the discussion. 2 companies proposed to optimize DL-PRS configuration by (e)DRX related information, this issue is already contained in the proposal under Q11; 2 companies proposed to provide LPHAP UE capability to the LMF and/or gNB for power saving. The proposal is merged into P25.

4	Conclusion
Sidelink positioning
Scenarios and requirements aspect:
Proposal 1: RAN2 to agree following two operation scenarios considered for study on SL positioning:
• Scenario 1: PC5-only-based positioning
• Scenario 2: Combination of Uu- and PC5-based positioning solutions
Proposal 2: RAN2 to agree in-coverage, out-of-coverage and partial-coverage applicable to all the use cases.
Proposal 3: RAN2 to agree U2U relay scenarios are not included in the SI.
Proposal 4: RAN2 to further discuss whether U2N relay scenario is included in the SI.
Architecture aspect:
Proposal 5: RAN2 to agree to enhance the legacy positioning architecture to support both scenarios of PC5-only positioning and hybrid Uu and PC5 positioning, FFS the architecture figure.

 
Proposal 6: RAN2 to further discusses:
- Whether UE roles are captured in the positioning architecture.
- Whether LTE-PC5 link is excluded in SI.
UE roles and positioning models aspect:
Proposal 7: RAN2 to agree the following two roles defined by RAN1 are reused in RAN2:
•	Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
•	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 location of the anchor UE
Proposal 10: RAN2 to agree SL-PRS transmission between Target UE and Anchor UE(s) include: Target-to-Anchor, Target-to-many Anchors and many Anchors-to-Target.
Proposal 8: RAN2 to further discuss after SA2 introduces server UE, master anchor UE and/or assistant UE.
Proposal 9: RAN2 to discuss whether U2N Relay UE and U2N Remote UE are introduced in SI.
Proposal 11: RAN2 to further discuss the signalling transmission between Target UE and Anchor UE(s): Target-to-Anchor, Target-to-many Anchors and many Anchors-to-Target.
Protocol stack aspect:
Proposal 12: RAN2 to agree new protocol (RSPP or SLPP) is introduced for sidelink positioning between two UEs.
Proposal 14: RAN2 to agree the sidelink positioning msgs between two UEs, the following functionalities can be included as baseline:
· SL positioning capabilities;
· Sidelink positioning assistance data;
· SL-PRS measurement result/sidelink positioning result.
Proposal 13: RAN2 to discuss the new protocol (RSPP or SLPP) signalling is carried via control plane or user plane.
Proposal 15: For hybrid Uu and PC5 positioning, RAN2 to discuss sidelink positioning signallings exchange between the target UE and the LMF, the candidate options are below:
· Option 1: New protocol (RSPP or SLPP) is also used for sidelink positioning signallings exchange between the target UE and the LMF (2/7);
· Option 2: Extend existing LPP to support hybrid Uu and PC5 positioning (5/7).

Other issue:
[bookmark: _GoBack]Proposal 16: RAN2 to discuss the cast types that can be supported for SL positioning, i.e. whether broadcast/ groupcast can be considered for SL positioning.

RAT-dependent integrity
Proposal 17: RAN2 to agree to support the UE-based integrity with normal error sources and unexpected faults, i.e., UE to calculate the PL. 
Proposal 18: RAN2 to agree to support the UE-assisted/LMF-based integrity with normal error sources and unexpected faults, i.e., LMF to calculate the PL.
Proposal 19: RAN2 to agree the UE-based mode integrity procedure and signalling based on the R17 definitions and principle of operation of GNSS integrity.
Proposal 21: RAN2 to agree that it is common understating that in NG-RAN node assisted mode, LMF calculates the PL, and NG-RAN node need to provide associated error sources or feared events.
Proposal 20: RAN2 to further discuss whether the LMF need to provide the AL and TTA to UE, and whether need to support both mode 1 and mode 2 reporting. 
Proposal 22: RAN2 to further discuss whether to introduce the NG-RAN node assisted mode firstly or wait for RAN3’s conclusion.
LPHAP
Proposal 23: RAN2 to agree to take the deferred MT-LR as the basic service type and other service type are not excluded.
Proposal 24: RAN2 to agree to study the valid area mechanism for SRS.
Proposal 26: RAN2 to discuss whether to support DL and UL positioning in RRC_IDLE state;
Proposal 25: RAN2 to discuss the following candidate enhancements:
· Optimize paging, RRM measurement for the power saving;
· If MT-SDT is supported, consider possible enhancements on UL-based and DL-based positioning methods;
· Enhance SRS configuration request to reduce signalling overhead;
· Enhancement on the event report;
· Optimize PRS configuration to enhance DL positioning;
· Optimize DL-PRS configuration by (e)DRX information;
· Enable gNB to make informed decision on RRC state transition;
· Enabling LPP message segmentation in cooperation with LCS messages;
· Support LPHAP UE identification for gNB and/or LMF.
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