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[bookmark: _heading=h.wt7xoax1kbms][bookmark: _Toc115445103]1	Introduction 
In RAN2#119-e meeting, RAN2 has started to study sidelink positioning, but some issues remained as FFS and postponed to the next meeting [R2-2208704]. In this contribution, we provide our views on FFS. 

[bookmark: _heading=h.fj5477v6w1xv][bookmark: _Toc115445104]2	Discussion 
[bookmark: _heading=h.dwr79gsxjx1l][bookmark: _Toc115445105]2.1	Discussion on partial coverage
In RAN2#119-e meeting, RAN2 agreed to support three coverage scenarios, i.e., in-coverage, partial coverage and out-of-coverage as presented in SID [RP-222616], but we didn’t reach consensus on partial coverage. 

	Agreements:
Proposal 1 (modified): Confirm that for sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.
Proposal 2: Study the architecture and signaling procedures to enable at least the following two operation scenarios:
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.



According to TR 38.845, partial coverage means that one UE remains inside the network coverage, but the other UE is outside the network coverage. Although multiple anchor UEs can be involved in sidelink positioning, the different status of anchor UEs (i.e., some of UEs are inside of network coverage but some are outside of network coverage) does not make a significant change of sidelink positioning procedure. So, partial coverage scenario can be considered simply that at least one UE (which can be the target UE or anchor UE) involved in sidelink positioning is in-coverage, therefore, there are two cases in partial coverage scenarios:

· Case 1. Where the target UE is inside but anchor UE is outside of network coverage
· Case 2. Where the target UE is outside but anchor UE is inside of network coverage

[bookmark: _Toc115445106]Proposal 1.	In partial coverage scenario, both cases where target UE is in-coverage and out-of-coverage should be considered.

In case 1, the target UE can be connected to the LMF via direct Uu-link. In case 2, the anchor UE can be connected to the LMF via direct Uu-link and the target UE can be connected to the LMF via PC5-link through the anchor UE inside of network coverage. 

[bookmark: _heading=h.h5ko43wphk7l][bookmark: _Toc115445107]Observation 1.	LMF can be connected to target UE or anchor UE via direct Uu-link or PC5-link, if needed.

We will look into what difference is in partial coverage scenario from sidelink positioning protocol procedure perspective.

When a location service is triggered in LCS client UE/server, in case 1, the target UE and/or the LMF determine whether to request a sidelink positioning or not based on some parameters (e.g., QoS, capability, preference, operator policy, etc) when, for example, Uu-based positioning is not enough to provide the location service. If the LMF triggers a sidelink positioning request, it can forward the target UE via direct Uu-link.

In case 2, the target UE may determine that sidelink positioning is necessary for the location service (like out-of-coverage scenario). And it is also possible that a sidelink positioning request triggered by the LMF or the third UE (SL Positioning Client UE in SA2 definition) can be forwarded to the target UE via PC5-link through anchor UE or via direct PC5-link. 

[bookmark: _heading=h.bj10t9pp10zu][bookmark: _Toc115445108]Observation 2.	A sidelink positioning request can be triggered by the (target, anchor, or a third) UE or LMF in partial coverage.

Upon a sidelink positioning request, the anchor UE(s) may be selected through UE capability transfer procedure, we call these selected anchor UE(s) and the target UE as “SL positioning group” in this paper. The assistance data transfer procedure can be performed within SL positioning group, therefore, its procedure would be independent/separate from the LMF regardless of coverage scenarios. Optionally, sidelink-related assistance data can be assisted by LMF through connection between LMF and SL positioning group via direct Uu-link (case 1) or PC5-link (case 2) in partial coverage, but it seems the same situation as in-coverage.

In addition, at RAN1#109-e meeting, RAN1 agreed to prioritize in-coverage and out-of-coverage scenarios at least initial discussions and evaluations. So far, from RAN1 point of view, the sidelink positioning procedure does not have a significant different impact on partial coverage compared to in-coverage and out-of-coverage, as follows:
	Agreement
For the purpose of evaluations, in-coverage and out-of-coverage scenarios are prioritized during the SI. 
· Note: This prioritization is not intended to down-scope support of SL positioning for partial coverage scenarios.


 
[bookmark: _heading=h.wmox6fwnbrpy][bookmark: _Toc115445109][bookmark: _Hlk115433794]Observation 3.	UE capability transfer and assistance data transfer can be performed within SL positioning group, or between LMF and SL positioning group.

After measurement, measurement data in location information transfer procedure should be delivered to the positioning server UE (a UE offering location calculation for UE-based positioning) or the LMF (UE-assisted/NW-based positioning) for location calculation. The final calculated location information should be responded to the LCS client UE or server. In in-coverage and partial coverage, location information can be transferred within SL positioning group or between LMF and SL positioning group, via Uu-link or PC5-link. In out-of-coverage, location information transfer is possible/necessary within SL positioning group. 

[bookmark: _heading=h.ornu8tk52huc][bookmark: _Toc115445110]Observation 4.	Location information can be transferred to LMF in UE-assisted SL positioning via Uu-link or PC5-link in partial coverage.

By looking at observations, it is finally observed that sidelink positioning procedures in partial coverage can be covered by procedures in-coverage and out-of-coverage and those combination. 

[bookmark: _Toc115445111]Observation 5.	SL positioning procedures for partial coverage can be covered by those for in-coverage and out-of-coverage.

[bookmark: _heading=h.x0fncqywekn][bookmark: _Toc115445112]Proposal 2.	RAN2 to focus on in-coverage and out-of-coverage scenarios first. 

[bookmark: _heading=h.6v954uip7j0i][bookmark: _Toc115445113]2.2	Discussion on location server role
In RAN2#119-e meeting, RAN2 agreed to follow SA2 on the architecture, including the possibility of a UE as a location server. But RAN2 didn’t reach consensus on UE location server role, especially wonder if there are cases without a UE in the location server role.

	Agreement:
RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.



We first want to clarify the definition of location server role. 
 
According to TS 37.355, the location server is a physical or logical entity including E-SMLC, SUPL SLP, or LMF, which manages positioning for a target UE as follows:
	Location Server: a physical or logical entity (e.g., E-SMLC, SUPL SLP, or LMF) that manages positioning for a target device by obtaining measurements and other location information from one or more positioning units and providing assistance data to positioning units to help determine this. A Location Server may also compute or verify the final location estimate.



According to TS 38.305, the LMF may have a proprietary signalling connection to an E-SMLC and SLP as follow:
	An LMF may have a proprietary signalling connection to an E-SMLC which may enable an LMF to access information from E-UTRAN (e.g. to support the OTDOA for E-UTRA positioning method using downlink measurements obtained by a target UE of signals from eNBs and/or PRS-only TPs in E-UTRAN). Details of the signalling interaction between an LMF and E-SMLC are outside the scope of this specification.
An LMF may have a proprietary signalling connection to an SLP. The SLP is the SUPL entity responsible for positioning over the user plane. Further details of user-plane positioning are provided in [15][16]. Details of the signalling interaction between an LMF and SLP are outside the scope of this specification.
[image: ]
Figure 5.1-1: UE Positioning Overall Architecture applicable to NG-RAN



According to TS 23.273, the LMF manages the overall co-ordination, including scheduling of resources, location calculation, QoS (velocity and accuracy) estimation, positioning method determination, UE-based positioning assistance, and interacting with RAN nodes, as follows:
	The LMF manages the overall co-ordination and scheduling of resources required for the location of a UE that is registered with or accessing 5GCN. It also calculates or verifies a final location and any velocity estimate and may estimate the achieved accuracy. The LMF receives location requests for a target UE from the serving AMF using the Nlmf interface. The LMF interacts with the UE in order to exchange location information applicable to UE assisted and UE based position methods and interacts with the NG-RAN, N3IWF or TNAN in order to obtain location information.

The LMF determines the positioning access type and positioning method based on the QoS requirement, UE/network positioning capability, and UE connectivity state per access type received from the AMF and the locally configured operator policy.



From signalling perspective, the location server can be seen as the functionality of LMF, which has key roles in traditional Uu positioning e.g., scheduling of resources, to determine the positioning method, to calculate a final location by obtaining measurements, UE-based positioning assistance, and interacting with RAN nodes.   

[bookmark: _heading=h.44qb6v9w49jh][bookmark: _Toc115445114]Observation 6.	In Uu positioning, the location server consists of E-SMLC, SUPL SLP, or LMF. The LMF has key roles of positioning signalling, e.g., scheduling of resources, to determine the positioning method, to calculate a final location by obtaining measurements, UE-based positioning assistance, and interacting with RAN nodes.

The LMF may or may not be included in sidelink positioning depending on coverage scenarios. As considering operation in out-of-coverage, sidelink positioning should be done at least within SL positioning group without the help of the LMF. So at least one UE among SL positioning group should support the LMF role. Even though, it must be difficult and not required for UE in sidelink positioning to support all functionality of LMF due to the lack of information, ability of processing, etc. 

[bookmark: _Toc115445115]Proposal 3.	In SL positioning, no UE is supported to take the roles of all traditional functionality of LMF in Uu-based positioning.

Among LMF roles in Uu-based positioning, some roles seem to be not required such as UE-based positioning assistance (it may pre-defined or pre-configured for out-of-coverage scenario) and interacting with RAN nodes. 
[bookmark: _heading=h.a2q3vkwevvti]
Regarding positioning method and resource allocation, RAN1 is currently discussing as agreement at RAN1#110 meeting as follows: 
	Agreement
With regards to the Positioning methods supported using at least SL measurements, potential candidate positioning methods include at least the following:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· Note: other methods can still be studied
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified.  

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
With regards to the SL Positioning resource allocation, one of the following alternatives should be introduced for supporting SL positioning/ranging:
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
· Note: whether other signals/channels can be present in the dedicated resource pool can be further discussed



As seen above, RAN1 made basic schemes but did not conclude detailed operations yet. To align with RAN1 and to avoid conflict, RAN can wait for RAN1 decision.

[bookmark: _heading=h.6xbfbu2ffuhi][bookmark: _Toc115445116]Proposal 4.	RAN2 waits for RAN1 decision on the supported SL positioning methods and associated parameters for the assistance data transfer in SLPP.

Regarding location calculation, SA2 is currently studying the architectural enhancement to support Ranging based services and sidelink positioning, and released the initial version (v1.0.0) in September, 2022. According to SA2 study [TR 23.700-86], SA2 assumed that a target UE or an anchor UE (SL Reference UE in SA2 definition) can be SL Positioning Server UE if location calculation is supported as follows:
	SL Reference UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. using sidelink.
NOTE 1:	SL Reference UE is understood as "Anchor UE" in RAN WG1 TR 38.859 [21].
SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEsover PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.



The assumption is SA2 is already supported/possible on current Uu-based positioning from standard perspective. According to TS 37.355, two kinds of positioning methods, UE-based and UE-assisted (NW-based), are supported depending on which yields a location estimate, which means that a target UE and anchor UE can support the location calculation role. 
	The IE PositioningModes is used to indicate several positioning modes using a bit map.
-- ASN1START

PositioningModes ::= SEQUENCE {
	posModes		BIT STRING {	standalone	(0),
									ue-based	(1),
									ue-assisted	(2)
	} (SIZE (1..8)),
	...
}

-- ASN1STOP

	PositioningModes field descriptions

	posModes
This field specifies the positioning mode(s). This is represented by a bit string, with a one-value at the bit position means the particular positioning mode is addressed; a zero-value means not addressed.






Which UE (either the target UE or anchor UE, if supported) calculates location may depend on sidelink positioning scenarios. 

For instance, if RTT type positioning method is used, the available time that information for a final calculation is fulfilled is an important consideration on which UE calculates a location to reduce the latency. If anchor UE initiates positioning measurement, it would be beneficial for anchor UE to calculate a location for latency reduction, then the anchor UE transfers location information to the LCS client UE or server. In this case, it would be beneficial for anchor UE to calculate a location, which benefits for latency reduction in RAN1 point of view. 

On the other hand, if SL Positioning Server UE is not a member of SL positioning group (e.g., SL Positioning Server UE moves to outside of sidelink communication area), the target UE may try to find a new SL Positioning Server UE. For the worst case (if there is no SL Positioning Server UE), the target UE restarts the discovery procedure and capacity exchange to find a SL Positioning Server UE. In this case, it would be beneficial for target UE to calculate a location by avoiding an effort of finding SL Positioning Server UE, which benefits for mobility support in RAN2 point of view. 

In addition, the target UE offering location calculation could easily cover all coverage scenarios, IC, PC and OOC. The target UE can even ping-pong between in-coverage and out-of-coverage during positioning operation. In this situation, if location calculation role rely on LMF (i.e., UE-assisted/NW-based positioning), the target UE should find SL Positioning Server UE where out-of-coverage, which leads to increase unnecessary delay.

In many-to-one/anchors-to-target scenarios (in point of view of SL-PRS transmission), the target UE offering location calculation can reduce signalling overhead due to no need to transfer measurement data to the target UE. 

[bookmark: _heading=h.7d68ck822v3z][bookmark: _Toc115445117]Proposal 5.	Both target UE and anchor UE are supported to perform location calculation depending on the SL positioning scenario.

[bookmark: _heading=h.ao5jr5o2egmi][bookmark: _Toc115445118]2.3	Discussion on anchor UE
In RAN2#119-e meeting, RAN2 agreed to align with SA2/RAN1 on UE types and roles as follows. But the knowledge and additional roles of the anchor UE were not concluded.

	Agreement:
Proposal 4 (modified): Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following terms of UE role as the baseline for further discussion:
-	Target UE: UE to be positioned
-	Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
Additional roles can be considered.



In SA2 study [TR 23.700-86], the anchor UE can be defined as Located UE if its location is known or is able to be known using Uu-based positioning.
	SL Reference UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. using sidelink.

              NOTE 1:	  SL Reference UE is understood as "Anchor UE" in RAN WG1 TR 38.859 [21].
…
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.



Regarding location information of the anchor UE, at RAN1#109-e meeting, RAN1 agreed that the knowledge of anchor UE’s location is related to types of SL positioning for evaluation. For absolute positioning, anchor UEs’ location is (perfectly) known for evaluation as follows:
	Agreement
· For absolute positioning evaluation, anchor UEs’ locations are known 
· In the evaluation of SL only positioning 
· Anchor UEs are used to locate target UEs
· In the evaluation of Joint Uu/SL positioning
· Both BS and anchor UEs are used to locate target UEs
· In the evaluation, relative positioning or ranging is performed between two UEs within X m
· FFS X which can be different for different scenarios, e.g. highway, urban grid, etc. 
· Companies can consider to provide simulation results based on multiple X values
· Positioning method should be reported by companies. 



On the other hand, relative positioning (ranging) utilizes the distance between two UEs and/or the direction of one UE from the other one as presented TS 22.261. As a requirement, anchor UEs’ location is not required for relative positioning (ranging) as follows:
	Ranging-based services are the applications utilizing the distance between two UEs and/or the direction of one UE from the other one.



[bookmark: _heading=h.40jall4pzjzn][bookmark: _Toc115445119]Proposal 6.	The need for location information of anchor UE is related to the service aspect, i.e., need for absolute positioning but no need for relative positioning (ranging service). 

After the discovery procedure, the target UE and/or the LMF may decide which UE(s) are anchor UE(s) for sidelink positioning during capacity exchange and negotiation (a.k.a., anchor UE selection). 

When capacity exchange, in order to reduce the probability of positioning failure due to inappropriate anchor UE, the anchor UE could provide the information on the velocity and the accuracy of the location as well as the ability to provide its own location. That would improve positioning calculation quality and success rate.   

One possible type of anchor UE is like an RSU in a fixed position (and known its own location) to support the role of TRP to assist sidelink positioning, i.e., by transmitting and/or receiving reference signals and providing positioning-related information, which could help for stable sidelink positioning. 

[bookmark: _heading=h.gw96ddo0ywop][bookmark: _Toc115445120]Proposal 7.	It would be beneficial to provide the information on the velocity and the accuracy of the location of anchor UE, which could reduce the probability of positioning failure due to inappropriate anchor UE.

[bookmark: _heading=h.qbuswi4kwvyk][bookmark: _Toc115445121]2.4	Discussion on cast type
In RAN2#119-e meeting, RAN2 will study the cast type for positioning signalling. 

	Agreement:
RAN2 will study the question of cast type for positioning signalling.  For SL-PRS, follow RAN1 decision and consider cast type if something arises in RAN2 scope.



In email discussion [[Post119-e][406][POS] Sidelink positioning protocol issues (Intel)], most companies agreed that unicast/one-to-one operation is assumed as baseline for sidelink positioning signaling. 

[bookmark: _heading=h.b3gagkoxe3ou][bookmark: _Toc115445122]Observation 7.	Unicast type is supported for sidelink positioning signalling.

We will see two possible examples, unicast with SLPP and broadcast without SLPP. There may be more possible scenarios with combination of cast types and SLPP procedures.  

Below picture shows one example of overall sidelink positioning procedure via unicast with SLPP. 

[image: ]
Sidelink positioning overall procedure via unicast with SLPP

· In step 1, the UE and/or the LMF may determine whether to request a sidelink positioning or not based on some parameters (e.g., QoS, capability, preference, operator policy, etc) when a location service request is invoked at LCS client. Then, if sidelink positioning is needed, it can forward the target UE via direct Uu-link or PC5-link. In some cases, this step may be skipped, for example, the target UE triggers a location service in out-of-coverage scenario. 

· In step 2, upon a sidelink positioning request, the discovery procedure is started. The capacity exchange procedure will be performed between the target UE and each anchor UE via unicast. After capacity exchange, the SL positioning group will be setup, consisted of the target UE and the anchor UE(s). A SLPP session will be established/modified within the SL positioning group. Also, a LPP session can be optionally (or necessary in some cases) established between the LMF and the target (or the anchor) UE.

· In step 3, the anchor UEs or target UE transmits SL-PRS based on resource allocation and positioning method, and provides sidelink positioning related information (e.g., location info, TEG, QoS, etc). The assistance data transfer messages can be transferred via unicast between UEs in the SL positioning group. 

· In step 4, if UE-based positioning, the positioning server UE (a UE offering location calculation) calculates a final location from measurement data, then the calculated location will be transferred to LCS client UE or server via unicast or through LPP, respectively. If NW-based positioning, measurement data should be transferred to the LMF through LPP. 

In this example, unicast is used to transfer SLPP messages. With unicast connection and SLPP procedures, detailed control and configuration will be possible. But, unlike LPP, SLPP messages need to be transferred between the target UE and multiple anchor UEs. As the number of anchor UEs is increased e.g., in SL TDOA or SL multi-RTT, the signalling overhead and latency may be increased. 

[bookmark: _Toc115445123]Observation 8.	Unicast could be used to transfer SLPP messages. But the signalling overhead and latency may be increased as much as the number of anchor UEs e.g. in SL TDOA or SL multi-RTT.

Below picture shows another example of overall sidelink positioning procedure via broadcast without SLPP. 

[image: ]
Sidelink positioning overall procedure via broadcast without SLPP

· In step 1, the UE and/or the LMF may determine whether to request a sidelink positioning or not based on some parameters (e.g., QoS, capability, preference, operator policy, etc) when a location service request is invoked at LCS client. Then, if sidelink positioning is needed, it can forward the target UE via direct Uu-link or PC5-link. In some cases, this step may be skipped, for example, the target UE triggers a location service in out-of-coverage scenario. 

· In step 2, a LPP session can be optionally (or necessary in some cases) established between the LMF and the target (or the anchor) UE.

· In step 3, the anchor UEs (or target UE) transmits SL-PRS based on resource allocation and positioning method, and provide sidelink positioning related information (e.g., location info, TEG, QoS, etc). Resource allocation may be pre-defined or pre-configured. UE(s) transmitting SL-PRS should let know UE(s) for SL-PRS resource information via broadcast. With broadcasted SL-PRS resource information, UE(s) can perform measurement.

· In step 4, if UE-based positioning, the positioning server UE (a UE offering location calculation) calculates a final location from measurement data, then the calculated location will be transferred to LCS client UE or server via unicast or through LPP, respectively. If NW-based positioning, measurement data should be transferred to the LMF through LPP. 

In this example, it seems that SLPP is not essential for sidelink positioning (Strictly speaking, in step 4, location information transfer may or may not be delivered in SLPP message format, but it does not impact significantly on latency and signalling overhead.). Although resources are wasted, sidelink positioning using broadcast without SLPP can enable faster positioning acquisition by avoiding the discovery procedure, unicast signalling step. This would be helpful in some situations, for instance, when the target UE (or anchor UE) is moving fast, the latency of sidelink positioning via unicast with SLPP could not meet the QoS requirement (accuracy or response time). 

[bookmark: _heading=h.z2ie3jvxbb5t][bookmark: _Toc115445124]Observation 9.	Broadcast without SLPP is helpful for faster sidelink positioning.

As discussed above, we can see pros and cons on cast types. We are fine as a starting point of study that unicast is considered as baseline, but broadcast/groupcast and SLPP-less should be considered. 

[bookmark: _heading=h.iza6sascp446][bookmark: _Toc115445125]Proposal 8.	Broadcast and groupcast without SLPP procedure should be supported at least when the multiple anchor UEs are involved in SL positioning.

[bookmark: _heading=h.o5z8swisu2ym][bookmark: _Toc115445126]3	Conclusion

Proposal 1.	In partial coverage scenario, both cases where target UE is in-coverage and out-of-coverage should be considered.
Observation 1.	LMF can be connected to target UE or anchor UE via direct Uu-link or PC5-link, if needed.
Observation 2.	A sidelink positioning request can be triggered by the (target, anchor, or a third) UE or LMF in partial coverage.
Observation 3.	UE capability transfer and assistance data transfer can be performed within SL positioning group, or between LMF and SL positioning group.
Observation 4.	Location information can be transferred to LMF in UE-assisted SL positioning via Uu-link or PC5-link in partial coverage.
Observation 5.	SL positioning procedures for partial coverage can be covered by those for in-coverage and out-of-coverage.
Proposal 2.	RAN2 to focus on in-coverage and out-of-coverage scenarios first.
Observation 6.	In Uu positioning, the location server consists of E-SMLC, SUPL SLP, or LMF. The LMF has key roles of positioning signalling, e.g., scheduling of resources, to determine the positioning method, to calculate a final location by obtaining measurements, UE-based positioning assistance, and interacting with RAN nodes.
Proposal 3.	In SL positioning, no UE is supported to take the roles of all traditional functionality of LMF in Uu-based positioning.
Proposal 4.	RAN2 waits for RAN1 decision on the supported SL positioning methods and associated parameters for the assistance data transfer in SLPP.
Proposal 5.	Both target UE and anchor UE are supported to perform location calculation depending on the SL positioning scenario.
Proposal 6.	The need for location information of anchor UE is related to the service aspect, i.e., need for absolute positioning but no need for relative positioning (ranging service).
Proposal 7.	It would be beneficial to provide the information on the velocity and the accuracy of the location of anchor UE, which could reduce the probability of positioning failure due to inappropriate anchor UE.
Observation 7.	Unicast type is supported for sidelink positioning signalling.
Observation 8.	Unicast could be used to transfer SLPP messages. But the signalling overhead and latency may be increased as much as the number of anchor UEs e.g. in SL TDOA or SL multi-RTT.
Observation 9.	Broadcast without SLPP is helpful for faster sidelink positioning.
Proposal 8.	Broadcast and groupcast without SLPP procedure should be supported at least when the multiple anchor UEs are involved in SL positioning.

[bookmark: _heading=h.b54gtttdvd8x][bookmark: _Toc115445127]4	Reference
[1] RP-222616	Revised SID on Study on expanded and improved NR positioning
[2] R2-2208704 	Report from session on positioning and sidelink relay	
image1.png
LMF  f-—-——- 1 E-SMLC

NL1 N

AMF





image2.png
Anchor UE
(not supported)

Anchor UE Anchor UE

location)

(know location) (known

Target UE LMF

Step 1. Triggering sidelink
positioning

step 2. Capaciy transter
procedure

Step 3. Assistance data transfer
procedure

Step 4. Location information
transfer procedure <,

sidelink positioning request
by Target UE or

can be triggereditransferred
LMF or via PC5

Discovery

LPP (option

[ <where target UE inside> f
LPP (dption)

<where anchdr UE inside>

SL-PRS transmission

SL-PRS information
ex) location info, TEG

by Target Ut
or LMF (

sidelink positioning calculation can be performed

E or Anchor UE (UE-based positioning)
UE-assisted/NW-based positioning)

<where target UE inside>
LPP (option)

<where anchor UE inside>




image3.png
Anchor UE

(not supported)

Anchor UE
(know location)

‘Anchor UE
(known location) Target UE

LMF

Step 1. Triggering sidelink
positioning

step 2. Capaciy transter
procedure

Step 3. Assistance data transfer
procedure

Step 4. Location information
transfer procedure <

sidelink positioning request can be triggereditransferred

by Target UE or LMF or via PC5

LPP (option)
< >
LPP (dption)
<where anchdr UE inside>

SL-PRS resource info via BC

SL-PRS transmission

SL-PRS information
ex) location info, TEG

sidelink positioning calculation can be performed
by Target UE or Anchor UE or LMF
based on UE-based/NW-based and UE capabiliy/staus

Location information transfer LPP (option)

' <where target UE inside>

LPP (option)
<where anchor UE inside>





