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Introduction
This document is the summary of comments on drafting RAN1 reply LS on incoming SA2 LS in R1-2210821 on RAN dependency for Ranging/Sidelink Positioning.
Background
In [1], SA2 requests feedback from RAN WGs on the following issues:

	1) SA2 concluded a Ranging/SL Positioning layer is introduced under Application layer; however, whether the Ranging/SL Positioning layer is over V2X/ProSe layer or AS layer is open. SA2 concluded that a new Ranging/Sidelink Positioning protocol (i.e. RSPP) will be used for SR5 over the PC5 reference point between the UEs (i.e. Target UE, Reference UE, Assistant UE, Located UE), which can be over PC5-S or PC5-U or (possibly partially) over PC5-D. The Pros & Cons are evaluated based on the following technical considerations:
·   PS5-S is currently designed for unicast link management. PC5-U supports all the cast types. However, security aspect on PC5-U and PC5-S for broadcast and group-cast modes need to be re-evaluated.
· Impact to existing protocols: a standalone extension of PC5-S is expected if PC5-S is used, or RSPP is transported over PC5-U as the payload. Whether it is feasible or desirable to carry RSPP as payload (e.g. metadata) in PC5-D could not yet be concluded, given the lack of information on the potential size of RSPP messages.
· QoS of RSPP transportation: AS layer needs to guarantee RSPP QoS in case of PC5-S is used, or V2X/ProSe layer can explicitly request per Application RSPP QoS in case of PC5-U is used.
SA2 can’t reach consensus between PC5-S or PC5-U or PC5-D, and SA2 expects the RAN WG evaluation as the input to help making a decision in the conclusion.
2)  SA2 has identified several RAN relevant parameters required for Service Authorization to UE, e.g.  the mapping between Ranging/SL positioning services (e.g. ProSe identifiers, V2X service types) and Ranging/SL positioning QoS parameters, and SA2 would like to understand what are the parameters used at AS layer for Ranging/SL positioning.
3) To support Ranging/SL Positioning using Assistant UE, how the determination of using assistant UE and the assistant UE selection/reselection is performed from RAN perspective?
4) On Ranging/SL Positioning discovery,  SA2 concluded to reuse 5G ProSe Discovery procedures and V2X Communication procedures with the additional Ranging/SL Positioning parameters; however, it is not decided whether those Ranging/SL Positioning parameters are transparent to ProSe/V2X layer or not, and SA2 would like to understand the views from RAN perspective.
5) SA2 concluded that LMF may be involved when the Target UE and the Reference UE are both in network coverage, and the protocol used between UE and LMF can be a standalone extension of LPP,  a new protocol or both,  such that only this extension needs to be supported for UEs supporting only SL Positioning/Ranging. This extension and RSPP should be defined as common as possible. SA2 would like to understand whether this is feasible from RAN perspective?
6)  For out-of-coverage SA2 would like to understand how resource coordination and scheduling will be done to enable SL Positioning/Ranging.
7) A SL Positioning Server UE can be discovered and selected for result calculation for the case of partial coverage and out of coverage, in case a constrained UE is not able to support all SL Positioning/Ranging features. Whether the SL Positioning Server functionalities can support more functionalities, e.g. SL Positioning/Ranging method determination, operation coordination, resource coordination and scheduling, in addition to result calculation is FFS. SA2 would like to understand whether this is reasonable from RAN perspective.




Based on SA2's current work plan, SA2#154AH is the last meeting for the study, hence, it is highly appreciated that RAN WGs would evaluate the above issues and give SA2 the feedback before SA2#154AH (Jan. 2023).
Proposals for Tuesday online discussion

Proposal: RAN1 provides the following feedback on issue 3: 
“RAN1 assumes that the determination of using assistant UE and the assistant UE selection/reselection is transparent to RAN1. Whether/how physical layer measurement results will be used for determination of using assistant UE and the assistant UE selection/reselection can be up to other WGs decision.”

Proposal: RAN1 provides the following feedback on issue 6: 
“RAN1 has agreed to introduce UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution), which can be used for resource coordination and scheduling resource allocation for out-of-coverage. The details are still under discussion.”, and include the following RAN1 existing agreements into the reply LS.

	Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS





Proposal: RAN1 provides the following feedback on issue 7: 
“[RAN1 assumes the difference between SL positioning Server UE and Anchor UE/Targert UE are transparent to RAN1.] From RAN1 perspective, SL Positioning Server UE can may support more functions, e.g. SL positioning/ranging method, operation coordination, resource coordination and scheduling resource allocation, in addition to location calculation subject to UE capability. The details on the functions resource scheduling/coordination are still under investigation in RAN1. ”

1st round discussion
There are 7 issues included in SA2 LS asking for RAN WGs comments. Some of the issues may not be related to RAN1. Majority companies think that RAN1 does not need to provide feedback for the issues that are not related to RAN1. On which issue needs RAN1 feedbacks, the moderator summarized the opinions from companies’ contributions ([2-11]) as following:
	
	Issue 1
	Issue 2
	Issue 3
	Issue 4
	Issue 5
	Issue 6
	Issue 7

	Vivo [2]
	
	
	
	
	
	√
	√

	CATT [3,4]
	
	
	√
	
	
	√
	

	Intel [5]
	Transparent to RAN1
	No response
	Addressed by RAN2
	Transparent to RAN1
	Transparent to RAN1
	√
	√

	OPPO [6]
	Other WGs
	√
	√
	Other WGs
	Other WGs
	√
	√

	ZTE [7]
	
	
	√
	
	√
	√
	√

	Spreadtrum [8]
	RAN2
	√
	RAN2
	√
	RAN2
	√
	√

	Qualcomm [9]
	
	
	
	
	
	√
	

	Xiaomi [10]
	
	
	
	
	
	√
	

	Huawei, HiSilicon [11]
	Not related to RAN1
	Not related to RAN1
	√
	Not related to RAN1
	Not related to RAN1
	√
	√

	Num. of companies support to feedback
	0
	2
	4
	1
	1
	9
	6


It seems that majority companies think that issues 1,2,4,5 are not related to RAN1 or transparent to RAN1, so RAN1 feedback is not needed for these issues.
Q1: Do you agree that RAN1 does not need to provide feedback for issues 1,2,4,5?
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	OPPO
	Yes
	

	Nokia, NSB
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	Lenovo
	Yes
	



Summary from moderator for Q1
Since all companies agree that RAN1 does not need to provide feedback for issues 1,2,4,5. We do not need to discuss these issues any more.

On issue 3, companies’ view in contributions on how to feedback are listed below:
	CATT
	From RAN1 perspective, there is no difference between Anchor UE and SL reference UE, and RAN1 assumes that any distinction between Assistant UE and SL reference UE is transparent to RAN1. Hence, the determination of using assistant UE and the assistant UE selection/reselection are the same as these of Anchor UE from RAN1 perspective.

	Intel
	While identification of assistant UE may utilize existing discovery procedures possibly using existing physical layer measures as decision criteria, this question is expected to be addressed by RAN2.

	Spreadtrum
	RAN2 agreed the following agreement in the last meeting. Assistant UE does not support in RAN2 for now.
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.

	OPPO
	For Issue #3, the following criteria could be considered for the determination of using assistant UE and the assistant UE selection/reselection:
· LOS/NLOS indication of the SL-PRS/data transfer between the pairs of UEs, and between each of the pair of UEs and the potential assistant UEs.
· Signalling strength related criteria, such as SL RSRP of the SL-PRS transmitted by potential assistant UEs.

	ZTE
	RAN1 has decided in RAN1#110-bis-e meeting that there is no difference between Anchor UE and SL reference UE, and RAN1 assumes any distinction between Assistant UE and SL reference UE is transparent to RAN1. If the assistant UE will be introduced in the future, the assistant UE selection is similar as anchor/reference UE selection, that can be network or SL positioning server UE decision; The reselection is similar like other UE-to-UE link management procedure, e.g., UE A sends PC5 signaling to the assistant UE, and the assistant UE sends acceptance/confirmation to UE A. Then UE A can find another UE as new assistant UE.

	Huawei, HiSilicon
	As replied in R1-2210567, any procedure particularly related to assistant UE should be transparent to RAN1.


[bookmark: _Hlk118819820]In RAN1#110bis-e, RAN1 has replied an LS to SA2 on terminology alignment, and informed SA2 that “RAN1 assumes that any distinction between Assistant UE and SL reference UE is transparent to RAN1.” Therefore, the moderator suggests to simply feedback to clarify that how the determination of using assistant UE and the assistant UE selection/reselection is transparent to RAN1.
Q2: Do you agree that RAN1 provides the following feedback on issue 3: “RAN1 assumes that the determination of using assistant UE and the assistant UE selection/reselection is transparent to RAN1.”?
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	OPPO
	No
	As it is mentioned in our contribution, the criteria to determine of using and selection/reselection the assistant UE should consider two aspects, LOS/NLOS between each pair of UEs and potential assistant UEs, signaling strength, e.g. SL RSRP. These measurements need to be introduced by RAN1.

	Nokia, NSB
	Comment
	Wording “determination of using assistant UE” is unclear – we assume that “determination whether to use assistant UE” is intended, please clarify.
Agree in principle, but as OPPO point out, the determination may be based on physical layer measurements.

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	We suggest to clarify that RAN1 should only discuss the anchor UE determination or selection/reselection, while the concept of assistant UE is transparent to RAN1, SA2 or other WGs could further decide whether the potential anchor UE determination or selection/reselection can be applicable to that for assistant UE.

	Samsung
	No
	We think that RAN1 can envoled in the selection/reselection of assistant UE based on physical layer measurement. RAN1 needs to discuss further.

	Qualcomm
	Yes
	

	Lenovo 
	Yes
	


Summary from the moderator for Q2
Although 5 companies think the proposal is acceptable, 3 companies (OPPO, Nokia, Samsung) provide comments that PHY layer measurement can be involved in the selection of assistant UE. To capture these companies comment, a sentence to state that PHY layer measurement results can be used is added. From moderator point of view, since RAN1 decided not to introduce the concept of “assistant UE”, whether/how to use PHY layer measurement results for determination of using assistant UE and the assistant UE selection/reselection shall be up to other WG decision. 
On Nokia comment to revise the wording “determination of using assistant UE”, this wording is directly copied from SA2 LS, and thus the moderator suggests to keep the wording as it is in SA2 LS. 
On HW comment to clarify that RAN1 should only discuss the anchor UE determination or selection/reselection, the moderator’s opinion is that it still needs other WGs to decide whether the anchor UE determination and selection/reselection will be used for assistance UE determination and selection/reselection or not, and thus suggest to not include such details. 

Proposal: RAN1 provides the following feedback on issue 3: 
[bookmark: _Hlk119424948]“RAN1 assumes that the determination of using assistant UE and the assistant UE selection/reselection is transparent to RAN1. Whether/how physical layer measurement results will be used for determination of using assistant UE and the assistant UE selection/reselection can be up to other WGs decision.”

On issue 6, all companies suggest to inform SA2 that UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution) can be used to resource coordination and scheduling for out-of-coverage scenario. In addition, it is suggested that existing RAN1 agreements related to this issue shall be included in the feedback. The following RAN1 agreements are mentioned in contributions:
Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS
Some companies also suggest to provide feedback on sensing based resource selection, inter-UE coordination, etc,, however, these issues are still in discussion in RAN1, and has been included in FFS of the above RAN1 agreement. The moderator suggests not to include these details into the reply LS.
Q3: Do you agree that RAN1 provides the following feedback on issue 6: “RAN1 has agreed to introduce UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution), which can be used for resource coordination and scheduling for out-of-coverage.”, and include the above RAN1 existing agreements into the reply LS?
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	OPPO
	Yes
	

	Nokia, NSB
	Yes with comment
	It is debatable whether Scheme 2 actually provides scheduling, so we would prefer to avoid the term “scheduling” since this might be misinterpreted as implying that in Scheme 2 a UE is always scheduled by another UE.

	ZTE
	
	SA2’s question is ‘ how resource coordination and scheduling will be done’. We don’t think the current RAN1 agreement suffices where RAN1 only says UE can autonomously transmit SL-PRS. It is better to provide some examples to explain why resource collision can be avoided. Here is our suggestion:
For example, SL-PRS resource pool or SL-PRS resource configuration is pre-configured. The transmitting UE chooses unused SL-PRS resources from the pre-configuration resource pool after sensing, and the receiving UE keeps monitoring SCI that schedules SL-PRS. 

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes with comment
	We think it would be good to also mention that the details of Scheme 2 are still under discussion.

	Lenovo
	Yes
	The related RAN1 agreements may be attached as part of the LS


Summary from the moderator for Q3
Majority companies are fine with the proposal.
On comments to avoid the term “scheduling”, the moderator has changed it into “resource allocation”, which is used in RAN1 previous agreement. Hope this can avoid confusion.
On ZTE comments to include more detailed examples, the moderator understanding is that this is still under discussion in SL positioning solution agenda, and agreements have not been made on the details described in ZTE example. Considering that we need to give feedback to SA2 before next Jan. meeting, we can only feedback based on the existing agreement.
On QC comments, one sentence to state the details are still under discussion is added.
The update proposal is as following:
Proposal: RAN1 provides the following feedback on issue 6: 
“RAN1 has agreed to introduce UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution), which can be used for resource coordination and scheduling resource allocation for out-of-coverage. The details are still under discussion.”, and include the following RAN1 existing agreements into the reply LS.

	Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS




On issue 7, companies’ view in contributions on how to feedback are listed below:
	vivo
	Whether to define SL Positioning Server functionalities to be used for resource coordination and/or scheduling can be up to SA2.

	Intel
	· SL Positioning/Ranging method determination
· A capability exchange may be necessary in some cases. Depending on the architecture and signalling design, it may also be possible that a target UE tries to initiate a SL Positioning/Ranging method without knowing if there is another device present that will respond to it. Details of these procedures will likely be defined by RAN2. 
· Operation coordination
· It is not clear exactly what “operation coordination” includes. However, in RAN1’s understanding, this could include SL reference UE selection. While such procedures may be transparent to RAN1, physical layer measures may be used in the same way as in the response to the question Q3. 
· Resource coordination and scheduling
· For partial and out-of-coverage scenarios, scheme-2 resource determination method based on UE-autonomous resource selection may be performed by a transmitting UE with potential coordination with other UEs participating in the SL positioning or SL communication operation. Details of resource coordination mechanisms are still under investigations in RAN1.
· Result calculation
· Results may be calculated by a participating device depending on the positioning method. For example, for UL-TDoA-like SL-TDoA, it can be expected that aggregated measurements from different UEs receiving SL-PRS are available at a UE for calculation of the results.

	OPPO
	For Issue-7, the SL positioning server UE can support SL Positioning/Ranging method determination, SL-PRS configuration, and IUC-like resource coordination, but does not support scheduling.

	ZTE
	Sidelink positioning server UE should support result calculation, and support the SL positioning session management, e.g., SL Positioning/Ranging method determination, anchor UE determination and/or anchor UEs addition/deletion. However, as replied for question 6), operation coordination / resource coordination and scheduling are not mandatory functions for sidelink positioning server UE.

	Spreadtrum
	In addition to location calculation, SL Positioning Server functionalities can support more functionalities, e.g. SL Positioning/Ranging method determination, operation coordination and resource coordination and scheduling.

	Huawei, HiSilicon
	It is RAN1 understanding that support of SL positioning/ranging method determination, operation coordination, the resource coordination and scheduling, and the result calculation can be supported by any UE irrespective of whether it is the SL positioning server UE or not, subject to UE capability.


From the contributions, majority companies think that SL Positioning Server UE can support more functions e.g. SL positioning/ranging method, operation coordination, resource coordination and scheduling, subject to UE capability. 1 company thinks operation coordination/ resource coordination and scheduling are not mandatory function for sidelink positioning server UE. 1 company thinks sidelink positioning server UE scheduling other UEs shall not be supported. From moderator point of view, these details are still under investigation in RAN1.
Q4: Do you agree that RAN1 provides the following feedback on issue 7: “From RAN1 perspective, SL Positioning Server UE can support more functions, e.g. SL positioning/ranging method, operation coordination, resource coordination and scheduling, in addition to location calculation subject to UE capability. The details on resource scheduling/coordination are still under investigation in RAN1. ” ?

	Company
	Yes/No
	Comments

	CATT
	Yes with revision
	Since the functions of SL Positioning Server UE is still under the discussion, we prefer the following revision:
“From RAN1 perspective, SL Positioning Server UE maycan support more functions, e.g. SL positioning/ranging method, operation coordination, resource coordination and scheduling, in addition to location calculation subject to UE capability. The details on functions of SL Positioning Server UE resource scheduling/coordination are still under investigation in RAN1.”

	OPPO
	No
	Resource scheduling by a server UE is not supposed to be supported in Rel-18 SL POS, since in Rel-16 NR V2X SI in RAN1 discussed similar mechanism (a.k.a mode 2d) but not supported. We would like to suggest update the reply by deleting the “scheduling”.
From RAN1 perspective, SL Positioning Server UE can support more functions, e.g. SL positioning/ranging method, operation coordination, resource coordination (i.e. IUC) and scheduling, in addition to location calculation subject to UE capability. The details on resource scheduling/coordination are still under investigation in RAN1.

	Nokia, NSB
	Comments
	Prefer “may” instead of “can” as proposed by CATT. 
As in our comment to Q3, we prefer to avoid use of the word “scheduling” here.

	ZTE
	
	More prefer CATT’s revision. The feasibility of those examples should be further discussed in future. 

	Huawei, HiSilicon
	No
	We think that the SL positioning server UE should be transparent to RAN1.

	Samsung
	
	OK with CATT’s revision

	Qualcomm
	Comments
	While we think some of the listed functions are beneficial, RAN1 has not made related agreements yet and some of the issues are still under discussion in RAN1, as well as in RAN2. We suggest replying only that some of the listed functions are still under discussion in RAN1.

	Lenovo
	Yes, but 
	At least the need for SL Positioning Server UE as a separate UE functionality may not be required if the same role can be assumed by a target UE or anchor UE. RAN1 should first discuss whether the SL Positioning Server UE functionality is actually necessary from RAN1 perspective in terms of fulfilling the needed SL Positioning Functionality.


Summary from the moderator for Q4
4 companies (CATT, Nokia, ZTE, Samsung) prefer CATT’s version of revision, so the moderator revised the proposal accordingly. 
On comment to avoid using “scheduling” from OPPO and Nokia, the moderator changed the wording into “resource allocation”, which is used in RAN1 previous agreement.
On HW comment, a sentence in blanket is added to see whether it can be accepted by other companies.
The updated proposal is as following:

Proposal: RAN1 provides the following feedback on issue 7: 
“[RAN1 assumes the difference between SL positioning Server UE and Anchor/Targert UE are transparent to RAN1.] From RAN1 perspective, SL Positioning Server UE can may support more functions, e.g. SL positioning/ranging method, operation coordination, resource coordination and scheduling resource allocation, in addition to location calculation subject to UE capability. The details on the functions resource scheduling/coordination are still under investigation in RAN1. ”

2nd round discussion
TBD
Companies view
Some companies have provided their views in contributions, which are summarized as below:
	Source
	Views

	[2]
	Q6-Q7: In Q6, SA2 asks for out-of-coverage, how resource coordination and scheduling will be done. And in Q7 SA2 asks whether the SL Positioning Server functionalities can support more functionalities, e.g., SL Positioning/Ranging method determination, operation coordination, resource coordination, and scheduling, in addition to result calculation. According to our understanding, in Q6 and Q7, SA2 wants to ask for out-of-coverage, whether SL Positioning Server functionalities can be used for resource coordination. If yes, we provide our views on this question in the following. 
Answer: In RAN1’s view, for out-of-coverage scenario, the scheme 2 resource allocation (i.e., UE autonomous SL-PRS resource allocation) can be used for resource coordination and scheduling. In our opinion, in scheme 2, at least the sensing based and inter-UE coordination resource allocation can be supported according to the current RAN1 agreement. It means that the transmitting UE performs resource selection based on sensing results and/or inter-UE coordination information. And the resource of the UE is determined by the transmitting UE itself. Whether to define SL Positioning Server functionalities to be used for resource coordination and/or scheduling can be up to SA2.

	[3][4]
	· Regarding the issue 3) in the SA2 LS, RAN1 would like to provide the following response:
· From RAN1 perspective, there is no difference between Anchor UE and SL reference UE, and RAN1 assumes that any distinction between Assistant UE and SL reference UE is transparent to RAN1. Hence, the determination of using assistant UE and the assistant UE selection/reselection are the same as these of Anchor UE from RAN1 perspective.
· Regarding the issue 6) in the SA2 LS, RAN1 would like to provide the following response:
· For resource coordination and scheduling under out-of-coverage, RAN1 has identified Scheme 2 (UE autonomous SL-PRS resource allocation) should be introduced to enable SL Positioning/Ranging. RAN1 has made the following agreement on SL-PRS resource allocation in RAN1#110:
	Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS


 

	[5]
	A1:    RAN1 agreed to SL-PRS transmissions can be unicast/groupcast or broadcast (as working assumption). Beyond this, the decision on solutions for transport of the ranging/SL positioning protocol may be transparent to RAN1 and is expected to be addressed by RAN2. 
A2:     This does not have any impact on the physical layer. Thus, no response from RAN1 needed. 
A3:     While identification of assistant UE may utilize existing discovery procedures possibly using existing physical layer measures as decision criteria, this question is expected to be addressed by RAN2. 
A4:     From the physical layer perspective (RAN1) these are transparent. 
A5:     While the transport mechanism between a UE and LMF to support extension or variation of LPP may be feasible, details of the protocol choices are transparent to RAN1. 
A6:     Like SL communication each Tx UEs selects their own transmit resource, potentially with assistance from other UEs. While no Uu-like resource scheduling is expected, coordination between multiple UEs may be achieved via a resource selection procedure, e.g., as defined per mode-2 resource allocation for SL communications. 
A7:     
· SL Positioning/Ranging method determination
· A capability exchange may be necessary in some cases. Depending on the architecture and signalling design, it may also be possible that a target UE tries to initiate a SL Positioning/Ranging method without knowing if there is another device present that will respond to it. Details of these procedures will likely be defined by RAN2. 
· Operation coordination
· It is not clear exactly what “operation coordination” includes. However, in RAN1’s understanding, this could include SL reference UE selection. While such procedures may be transparent to RAN1, physical layer measures may be used in the same way as in the response to the question Q3. 
· Resource coordination and scheduling
· For partial and out-of-coverage scenarios, scheme-2 resource determination method based on UE-autonomous resource selection may be performed by a transmitting UE with potential coordination with other UEs participating in the SL positioning or SL communication operation. Details of resource coordination mechanisms are still under investigations in RAN1.
· Result calculation
· Results may be calculated by a participating device depending on the positioning method. For example, for UL-TDoA-like SL-TDoA, it can be expected that aggregated measurements from different UEs receiving SL-PRS are available at a UE for calculation of the results. 

	[6]
	Proposal 1: Issue #1 is up to other WG’s discussion and reply.
Proposal 2: RAN1 achieved the following agreements on Ranging/SL Positioning accuracy requirements, which can be applied to define QoS parameters by SA2.
Proposal 3: For Issue #3, the following criteria could be considered for the determination of using assistant UE and the assistant UE selection/reselection:
-        LOS/NLOS indication of the SL-PRS/data transfer between the pairs of UEs, and between each of the pair of UEs and the potential assistant UEs.
-        Signalling strength related criteria, such as SL RSRP of the SL-PRS transmitted by potential assistant UEs.
Proposal 4: For Issue #4, RAN1 relies on CT1’s discussion and reply.
Proposal 5: Issue #5 is up to other WG’s discussion and reply.
Proposal 6: For out-of-coverage, Scheme 2, UE autonomous SL-PRS resource allocation, can be applied for SL Positioning/Ranging.
Observation 1: legacy Rel-16 SL does not support the mechanism that a UE schedules the recourse of another UE.
Observation 2: Introducing the mechanism that a UE schedules the recourse of another UE for SL positioning only would lead to large spec effort and improve the UE complexity.
Proposal 7: For Issue-7, the SL positioning server UE can support SL Positioning/Ranging method determination, SL-PRS configuration, and IUC-like resource coordination, but does not support scheduling.
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Issue 3:
RAN1 has decided in RAN1#110-bis-e meeting that there is no difference between Anchor UE and SL reference UE, and RAN1 assumes any distinction between Assistant UE and SL reference UE is transparent to RAN1. If the assistant UE will be introduced in the future, the assistant UE selection is similar as anchor/reference UE selection, that can be network or SL positioning server UE decision; The reselection is similar like other UE-to-UE link management procedure, e.g., UE A sends PC5 signaling to the assistant UE, and the assistant UE sends acceptance/confirmation to UE A. Then UE A can find another UE as new assistant UE.
 
Issue 5:
In in-coverage scenarios, LPP should be the basic protocol for a positioning UE, in addition, a unified design of Uu-only, and Uu+PC5 UE is desired in order to reuse the legacy approach (i.e., LPP) as much as possible for higher accuracy in the case when Uu positioning is available. Therefore, RAN1 would like to support to use the RSPP+LPP between UE and LMF. Either RSPP is designed as explicit signaling in LPP or container in LPP will be decided in WI phase.
 
Issue 6:
RAN1’s answer: From RAN1 perspective, sensing based resource selection can be introduced to avoid inter-UE resource collision. For example, SL-PRS resource pool or SL-PRS resource configuration is pre-configured. The transmitting UE chooses unused SL-PRS resources from the pre-configuration resource pool after sensing, and the receiving UE keeps monitoring SCI that schedules SL-PRS. Some other mechanisms may also be considered, such as random resource selection, or inter-UE coordination scheme, e.g. UE A recommends preferred or non-preferred resources to UE B. 
 
Issue 7:
RAN1’s answer: Sidelink positioning server UE should support result calculation, and support the SL positioning session management, e.g., SL Positioning/Ranging method determination, anchor UE determination and/or anchor UEs addition/deletion. However, as replied for question 6), operation coordination / resource coordination and scheduling are not mandatory functions for sidelink positioning  server UE.
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	Issue 1:
Answer: RAN2 had discussed the question and achieved the following agreement: 
	new Ranging/Sidelink positioning protocol can be over PC5-U/PC5-S/PC5-D and RAN2 will down-select during normative work.


 
Issue 2:
Answer: QoS parameters may be needed at AS layer for ranging/SL positioning to guarantee the SL positioning related signalling transmission.
 
Issue 3:
Answer: RAN2 agreed the following agreement in the last meeting. Assistant UE does not support in RAN2 for now.
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.
 
Issue 4:
Answer: For ranging/SL positioning discovery, UE roles parameters can be delivered to Prose/V2X layer to assisted SL positioning procedures.
 
Issue 5:
Answer: In the last meeting, RAN2 agreed to future study the following three protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage 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


From RAN2 perspective, option2 has least spec impact and ensures that the protocol between UE and LMF, and UEs can be defined as common as possible. Thus, this is feasible.
Issue 6:
Answer: With regards to the SL-PRS resource allocation, RAN1 had achieved the following agreements.
	Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS


From RAN1 perspective, for out-of-coverage, UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution) can be used to esource coordination and scheduling.
Issue 7:
Answer: In addition to location calculation, SL Positioning Server functionalities can support more functionalities, e.g. SL Positioning/Ranging method determination, operation coordination and resource coordination and scheduling.
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	Issue 6:
 
RAN1 agreed to introduce a UE-autonomous SL-PRS resource allocation scheme, where resources can be allocated without network intervention. The details are still being studied.
Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
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	Issue 1), 2), 3), 4), 5) and 7) are out of RAN1 scope.

On Issue 6), UE autonomous SL-PRS resource allocation can be used for out of coverage. The details are still FFS in RAN1.

RAN1 has made the following agreements in RAN1#109-e and RAN1#110 meeting:

Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
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	Observation 1: RAN1 does not need to answer questions 1, 2, 4, 5 or RAN1 could simply reply that those questions are not related to RAN1.
Proposal 1: In the reply to Q3, RAN1 could answer:
· As replied in R1-2210567, any procedure particularly related to assistant UE should be transparent to RAN1
Proposal 2: In the reply to Q6, RAN1 could answer:
· RAN1 already agreed to introduce resource allocation scheme 2 that can be applicable to the out-of-coverage scenario
· Include the related RAN1 agreements pertaining to resource allocation scheme 2.
Proposal 3: In the reply to Q7, RAN1 could answer:
· It is RAN1 understanding that support of SL positioning/ranging method determination, operation coordination, the resource coordination and scheduling, and the result calculation can be supported by any UE irrespective of whether it is the SL positioning server UE or not, subject to UE capability.


Summary and conclusion
TBD
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