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1. Introduction
This contribution discusses sidelink positioning open issues.
2. Discussion  
2.1 Signalling between UE and LMF
In RAN2#119bis-e meeting, RAN2 made the following agreement.
Agreement:
Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.
1.	Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
2.	Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
3.	Use of SLPP/RSPP between the UE and the LMF

In RAN2#121 Athens meeting, one company claimed that PC-5 only UE may take advantage of option 3) because the UE doesn’t need to support LPP. However we are not sure that there is such a UE type in the field. Besides, for the case of hybrid PC5+Uu positioning, it’s natural to reuse the LPP framework for the Uu portion and so options 1) or 2) should be prioritized.
Then, by comparing between options 1) and 2), option 2) looks better option because it has less spec impact. Therefore, we propose;
[bookmark: _Hlk115381792]Proposal 1: 	For hybrid PC5+Uu positioning, option 2) (i.e. 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) is used for the signalling between UE and LMF
2.2 Signalling procedure
In RAN2#121-Athens, the following agreement was made for the signalling procedure.
Agreement:
With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
1. Triggering event
2. Sidelink positioning capability exchange 
3.	Sidelink positioning assistance data transfer
4.	SL Positioning Request Location Information
5.	Measurement of SL-PRS
6.	Location calculation
7.	SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.

There is an FFS issue for the partial coverage case (“FFS if there are differences for PC”).
Firstly, any agreed step can be omitted for the PC and so all steps should be applicable for the PC scenario.
Proposal 2: All agreed series of 7 steps are applied for PC
Secondly, for the PC scenario, the procedure initiation part may require further study.
For the IC scenario, either the target UE or LMF initiates the procedure and for the OOC scenario, either the target UE or the servier UE would initiate the procedure. For the PC scenario, the target UE may trigger the location service requrest but it’s not clear which entity (either the server UE or LMF) could initiate the procedure. For the NW initiated location service procedure, an additional step may need to be considered.
Proposal 3: Study either LMF or the server UE should initiate the procedure for PC
Lastly, it’s not clear what happens if target or anchor UE status changes (e.g. switching between IC and PC, OOC and PC, IC and OOC) in the middle of procedure. Thus the status change cases should be studied.
Proposal 4: Study the impact of target or anchor UE status change (IC-PC, OOC-PC, IC-OOC) in the middle of the procedure.
[bookmark: _Hlk115381785]
2.4 Anchor UE selection
In RAN2#121 Athens meeting, companies basically proposed 2 options for the anchor UE selection. The 2 options were;
Option 1) Upper layer discovery procedure based anchor UE discovery/selection
Option 2) SLPP capability exchange procedure based anchor UE discovery/selection
For option 1), in the discovery messages can include the UE type information (e.g. SL Reference UE, Located UE, SL Positioning Server UE and Target UE [1]). By option 1), the target UE can collect the information about the candidate anchor UEs (and candidate SL positioning server UE). Option 1) procedure makes sense to collect candidate anchor/SL positioning server UE information. 
However, it’s not reasonable to deliver RAN capabilities (positioning methods, timing errors and uncertainty of locations, etc) as part of the discovery procedure because of the amount of the information and so RAN capability exchange procedure also needs to take place.
As the target UE and/or the SL positioning server UE/LMF collected the candidate anchor UEs during the upper layer discovery, either the target UE or the SL positioning server UE/LMF can initiate SLPP capability exchange procedure towards the candidate anchor UEs so that the positioning entities can finalise the UEs involved in the specific location service. Thus, we propose;
Proposal 5: Consider a combination of upper layer discovery procedure and SLPP capability exchange procedure as an option and further study the option (i.e. in total 3 options should be considered).
Option 1) Upper layer discovery procedure based anchor UE discovery/selection
Option 2) SLPP capability exchange procedure based anchor UE discovery/selection
Option 3) options 1) + 2)



[bookmark: _Hlk115381746]2.5 Architecture
In RAN2#121 Athens meeting, SL positioning architecture options were proposed and all the proposed architectures are still on the table.
In principle, the following 2 architectures (and similar ones) were proposed.


Figure 1: CATT architecture proposal [2]
CATT said in [2] that Figure 1 shows the architecture in 5GS applicable to sidelink positioning of a UE. UE A and UE B are in coverage. UE C and UE D may be out of coverage. UE A, UE B, UE C and UE D can be target UE, anchor UE and SL Positioning Server UE [SA2 TR 23.700] in the architecture.


Figure 2: Intel architecture proposal [3]
Intel said in [3] that In terms of the functionality to support sidelink positioning, the anchor UE (UE supporting positioning of target UE) may interact with the target UE (UE to be positioned) over PC5 interface to deliver assistance data if requested for a particular location service, perform SL-PRS transmission (FFS relying on the assistant UE(s)) and/or obtain a location estimate based on provided positioning measurements if requested (FFS relying on the positioning server UE). It may also interact with ng-RAN node(s) and/or the LMF in order to be able to perform some of the above functionality. The assistant UE/node (which may be collocated with the anchor UE/node) as depicted in the figure above may also have connection with LMF and can be configured to perform transmission of SL-PRS signals and/or perform SL-SRS measurements based on the request from the LMF.
Basically Intel proposal allows LTE-Uu connectivity only between target UE and ng-eNB while CATT proposal allows LTE-Uu connectivity between any UE-type and ng-eNB. We are not sure whether such a limitation needs to be applied or not. The LTE Uu connectivity requirement looks not RAN2 scope but RAN plenary scope. Thus we propose;
[bookmark: _Hlk115381099]Proposal 6: Ask RAN plenary if LTE Uu connection is expected between ng-eNB and any UE-type (target UE, anchor UE, SL positioning server UE)

2.6 SL Positioning Server UE
The functionalities of SL positioning server UE were discussed in RAN2#120 Toulouse and RAN2#121 Athens.
In RAN2#120 Toulouse meeting, the following agreement was made.
Proposal 7:  Tell SA2 that, for out-of-coverage scenario, the functionalities of method determination, assistant data distribution and anchor UE selection can be performed by SL positioning server UE.
In RAN2#121 Athens meeting, the following agreement was made.
Agreement:
RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.
Currently it’s not crystal clear that the SL positioning server UE really performs PRS configuration coordination and location calculation for OOC (i.e. without LMF involvement.)
Proposal 7: SL positioning server UE performs at least PRS configuration coordination and location calculation for OOC
Then, one more question comes up that whether the SL positioning server UE performs the same for IC and PC. Thus, we propose;
Proposal 8: Study if there is any benefit for having the SL positioning server UE perform SL-PRS configuration coordination and location calculation for IC or PC.
3. Conclusion
In this contribution, the following proposals were made:
Proposal 1: 	For hybrid PC5+Uu positioning, option 2) (i.e. 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) is used for the signalling between UE and LMF
Proposal 2: All agreed series of 7 steps are applied for PC
Proposal 3: Study either LMF or the server UE should initiate the procedure for PC
Proposal 4: Study the impact of target or anchor UE status change (IC-PC, OOC-PC, IC-OOC) in the middle of the procedure.
Proposal 5: Consider a combination of upper layer discovery procedure and SLPP capability exchange procedure as an option and further study the option (i.e. in total 3 options should be considered).
Option 1) Upper layer discovery procedure based anchor UE discovery/selection
Option 2) SLPP capability exchange procedure based anchor UE discovery/selection
Option 3) options 1) + 2)
Proposal 6: Ask RAN plenary if LTE Uu connection is expected between ng-eNB and any UE-type (target UE, anchor UE, SL positioning server UE)
Proposal 7: SL positioning server UE performs at least PRS configuration coordination and location calculation for OOC
Proposal 8: Study if there is any benefit for having the SL positioning server UE perform SL-PRS configuration coordination and location calculation for IC or PC.
4. References
[1]	3GPP TS23.586-v0.2.0 Architectural Enhancements to support Ranging based services and Sidelink Positioning
[2] 	R2-2300198 Architecture and Signaling procedure on support of PC5-only and joint PC5-Uu scenarios CATT
[3]	R2-2300410	Support of sidelink positioning	Intel Corporation


	1/4	
image1.emf
NG-RAN

UE A

AMF

LMF

N

R

-

U

u

NG-C

NLs

gNB

(Note 1)

ng-eNB

(Note 1)

N

G

-

C

Xn

L

T

E

-

U

u

TP

TP

E-SMLC

SLP

SET

TRP

TRP

UEC

NR PC5

UE B

NR-Uu

N

R

 

P

C

5

UED

N

R

 

P

C

5


Microsoft_Visio_2003-2010_Drawing.vsd
UE A


ng-eNB
(Note 1)


AMF


LMF


NR-Uu


NG-C



NLs


NG-C



Xn


LTE-Uu


NG-RAN


gNB
(Note 1)


TP


TP


E-SMLC


SLP


SET


TRP


TRP


UE C


NR PC5


UE B


NR-Uu


NR PC5


UE D



image2.emf
Anchor node

NG-RAN

Target UE AMF

LMF

NR-Uu

NL1

gNB

ng-eNB

Xn

TP

TP

E-SMLC

SLP

SET

TRP

TRP

Assistant 

UE (FFS)

Anchor 

UE

NR-PC5

Positioning 

Server UE 

(FFS)


Microsoft_Visio_Drawing.vsdx
Anchor node
NG-RAN
Target UE
AMF
LMF
NR-Uu
NG-C
NL1
gNB
ng-eNB
NG-C
Xn
LTE-Uu
TP
TP
E-SMLC

SLP

SET
TRP
TRP
Assistant UE (FFS)

Anchor UE
NR-PC5
NR-Uu
Positioning Server UE (FFS)




