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1. Introduction
This contribution provides discussion and proposals for some procedure issues in SL positioning, based on the TS38.305-i10.
2. Discussion
Bi-directional SLPP Assistance Data transfer 
According to TS38.305-i10, for UE-only positioning and LMF involved positioning, the basic structure is the same, i.e., LMF/server UE reaches to UE1, then UE1 reaches to UE2~n. 
[bookmark: _GoBack]There are two signaling directions, one is from LMF/server UE to UE1 and UE2~n, the other is from UE2~n and UE1 to LMF/server UE. Regarding to different SL positioning methods and these two kinds of signaling directions, the required SLPP signaling may have some difference. To be specific, we have the following analysis:
	
	SLPP signaling needed from server UE/LMF to UE1/UE2~n
	SLPP signaling needed from UE1/UE2~n to server UE/LMF

	SL-TDOA
	Request AD:
· server UE/LMF requests anchor UEs to provide location. (this message requires UE1 forwarding)
· server UE/LMF requests anchor UEs to provide RTD info (this message requires UE1 forwarding)
Provide AD:
· server UE/LMF provides Tx sequence IDs to anchor UEs, for anchor UE to send SL-PRS (this message requires UE1 forwarding)
Request location information:
· server UE/LMF request target UE to report the SL-PRS measurement (this message requires UE1 forwarding if UE1 is not target UE)
	Request AD:
· Anchor UE requests server UE/LMF to provide Tx sequence IDs (this message requires UE1 forwarding)
Provide AD:
· Anchor UEs provide the anchor UE location to server UE/LMF (this message requires UE1 forwarding)
· Anchor UEs provide RTD info to server UE/LMF (this message requires UE1 forwarding) 
Provide location information:
· Target UE provides SL-PRS measurement to server UE/LMF (this message requires UE1 forwarding if UE1 is not target UE)

	SL-TOA
	Request AD:
· server UE/LMF requests anchor UE to provide location. (this message requires UE1 forwarding)
· server UE/LMF requests anchor UEs to provide RTD info (this message requires UE1 forwarding)
Provide AD:
· server UE/LMF provides Tx sequence ID to Target UE (this message requires UE1 forwarding if UE1 is not target UE)
Request location information:
· server UE/LMF request anchor UEs to report the SL-PRS measurement (this message requires UE1 forwarding)
	Request AD:
· Target UE requests server UE/LMF to provide Tx sequence IDs (this message requires UE1 forwarding if UE1 is not target UE)
Provide AD:
· Anchor UEs provide the anchor UE location to server UE/LMF (this message requires UE1 forwarding)
· Anchor UEs provide RTD info to server UE/LMF (this message requires UE1 forwarding) 
Provide location information:
· anchor UEs provide SL-PRS measurement to server UE/LMF (this message requires UE1 forwarding)

	SL-RTT
	Request AD:
· server UE/LMF requests anchor UE to provide location. (this message requires UE1 forwarding)
Provide AD:
· server UE/LMF provides Tx sequence ID to Target UE (this message requires UE1 forwarding if UE1 is not target UE)
· server UE/LMF provides Tx sequence IDs to anchor UEs (this message requires UE1 forwarding )
Request location information:
· server UE/LMF request target UE/anchor UEs to report the SL-PRS measurement (this message requires UE1 forwarding)
	Request AD:
· Target UE requests server UE/LMF to provide Tx sequence IDs (this message requires UE1 forwarding if UE1 is not target UE)
· Anchor UEs request server UE/LMF to provide Tx sequence IDs (this message requires UE1 forwarding)
Provide AD:
· Anchor UEs provide the anchor UE location to server UE/LMF (this message requires UE1 forwarding)
Provide location information:
· Target UE/anchor UEs provide SL-PRS measurement to server UE/LMF (this message requires UE1 forwarding)

	SL-AoA 
	Request AD:
· server UE/LMF requests anchor UE to provide location. (this message requires UE1 forwarding)
Provide AD:
· server UE/LMF provides Tx sequence IDs to Target UE (this message requires UE1 forwarding if UE1 is not target UE)
· server UE/LMF provides Tx sequence IDs to anchor UEs (this message requires UE1 forwarding )
· Server UE/LMF provides expected Azimuth/zenith and uncertainty to Target UE(this message requires UE1 forwarding if UE1 is not target UE)
· Server UE/LMF provides expected Azimuth/zenith and uncertainty to anchor UEs(this message requires UE1 forwarding)
Request location information:
· server UE/LMF request target UE/anchor UEs to report the SL-PRS measurement (this message requires UE1 forwarding)
	Request AD:
· Target UE requests server UE/LMF to provide Tx sequence IDs (this message requires UE1 forwarding if UE1 is not target UE)
· Anchor UEs request server UE/LMF to provide Tx sequence IDs (this message requires UE1 forwarding)
· Target UE requests server UE/LMF to provide expected Azimuth/zenith and uncertainty (this message requires UE1 forwarding if UE1 is not target UE)
· Anchor UEs request server UE/LMF to provide expected Azimuth/zenith and uncertainty (this message requires UE1 forwarding)
Provide AD:
· Anchor UEs provide the anchor UE location to server UE/LMF (this message requires UE1 forwarding)
Provide location information:
· Target UE/anchor UEs provide SL-PRS measurement to server UE/LMF (this message requires UE1 forwarding)


Observation 1: Regarding to different SL positioning methods and these two kinds of signaling directions([server to UE1~n] or [UE1~n to server]), the SLPP Assistance Data transfer message should be bi-directional between UE1~n and server UE/LMF.
In 38.305 section 7.12, the procedure of UE-only positioning is as follows:
	

8. If step 4 was performed, the SL Server UE may provide assistance data for UE1 using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2.
9.	If step 4 was performed, the SL Server UE may provide assistance data for UEs 2 to n using the Supplementary RSPP Procedure. The Supplementary RSPP messages may include embedded SLPP Assistance Data Transfer messages for UEs 2 to n together with their Application Layer IDs.
10.	UE1 may provide assistance data to UEs 2 to n using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2. If step 9 was performed, the SLPP Provide Assistance Data message includes the assistance data received from the SL Server UE at step 9.



The Provide Assistance Data in step 8~10 contains at least one of Tx UE’s sequence ID, Tx UE’s known location, etc. These assistance data should be firstly generated at anchor UE side(UE2~n), and transfer to target UE or server. However the current 38.305 does not have this step. The current 38.305 only has the procedure that server UE sends/provides AD to target UE(UE1) and anchor UE(UE2~n). So we suggest to add the description in stage-2 to suit the case where server collects anchor UE’s location via target UE, i.e., server requests assistance data from UE1~n, and UE1~n provide assistance data to server.
Observation 2: Current 38.305 does not describe that LMF/server UE request assistance data from UE1~n, and UE1~n provide assistance data to LMF/server UE.
TP for UE-only procedure (38.305-i10, section 7.12)
To not making the figure too complex, for UE-only procedure(38.305-i10, section 7.12), we suggest the following TP to add description in each of the AD transfer steps:
	8.If step 4 was performed, the SL Server UE may provide or request assistance data for UE1 using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2.
9.If step 4 was performed, the SL Server UE may provide or request assistance data for UEs 2 to n using the Supplementary RSPP Procedure. The Supplementary RSPP messages may include embedded SLPP Assistance Data Transfer messages for UEs 2 to n together with their Application Layer IDs.
10.UE1 may provide assistance data to UEs 2 to n using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2. If step 9 was performed, the SLPP Provide Assistance Data message includes the assistance data received from the SL Server UE at step 9. UE1 may request assistance data to UEs 2 to n using the SLPP Assistance Data Transfer procedure described in clause 7.11.2.2. If step 9 was performed, the SLPP Request Assistance Data message includes the requested assistance data received from the SL Server UE at step 9.



Proposal 1: Adopt the TP for UE-only procedure(38.305-i10, section 7.12), addressing the case that SL server UE requests assistance data for UE1~n, and UE1~n provide assistance data to SL server UE.
TP for SL-MT-LR procedure (38.305-i10, section 7.3A.2)
For SL-MT-LR procedure (38.305-i10, section 7.3A.2), we suggest the following TP to add description in each of the AD transfer steps:
	7a.	UE1 may send a SLPP Request Assistance Data message to the LMF to request SL positioning assistance data.
Note1: for this step, LMF may send a SLPP Request Assistance Data message to the UE1 to request SL positioning assistance data.
7b.	UE1 may request SL positioning assistance data for UEs 2 to n using the Supplementary RSPP Procedure. The Supplementary RSPP message includes embedded SLPP Request Assistance Data messages for UEs 2 to n together with their Application Layer IDs.
Note2 :For this step, LMF may request SL positioning assistance data for UEs 2 to n using the Supplementary RSPP Procedure. 
Note3 :after LMF’s request in Note2, UE 1 may instigate the SLPP Assistance Data Transfer procedure specified in clause 7.11.2.2 with UEs 2 to n to request assistance data to the UEs 2 to n. The request assistance data may request UE2~n’s location if UE2~n are anchor UEs.

7c.	The LMF may send a SLPP Provide Assistance Data message to UE1.
Note4: for this step, the UE 1 may send a SLPP Provide Assistance Data message to LMF.
7d.	The LMF may provide assistance data for UEs 2 to n to UE1 using the Supplementary RSPP Procedure. The Supplementary RSPP message includes embedded SLPP Provide Assistance Data messages for UEs 2 to n together with their Application Layer IDs.
Note5:for this step, the UE1 may provide assistance data for UEs 2 to n to LMF using the Supplementary RSPP Procedure.
7e.	UE1 may instigate the SLPP Assistance Data Transfer procedure specified in clause 7.11.2.2 with UEs 2 to n to provide the received assistance data from step 7d to the UEs 2 to n. The assistance data may assist UEs 1 to n to obtain sidelink location measurements and/or may assist UE1 to calculate sidelink positioning/ranging location results.



Proposal 2: Adopt the TP for SL-MT-LR procedure (38.305-i10, section 7.3A.2), addressing the case that LMF requests assistance data for UE1~n, and UE1~n provide assistance data to LMF.
TP for periodic SL-MT-LR procedure (38.305-i10, section 7.3A.3)
For SL-MT-LR Service Support for periodic, triggered Location Events(38.305-i00, section 7.3A.3), we suggest the following TP to add description in each of the steps that involves AD transfer:
	6a.	The LMF may instigate one or more SLPP procedures with UE1 to transfer sidelink positioning capabilities for UEs 1 to n, to transfer SLPP provide or request assistance data to UE1, and to transfer sidelink location information for UEs 1 to n (e.g., sidelink ranging and/or location measurements or location estimates obtained at step 6b), as described in steps 6 – 8 in Figure 7.3A.2-1. 
The UE1 may also instigate one or more SLPP procedures with the LMF after the first SLPP message has been received from the LMF (e.g., to request sidelink assistance data from the LMF).
6b.	UE1 may instigate one or more SLPP procedures among UEs 1 to n to transfer sidelink positioning capabilities, provide or request sidelink assistance data to the UEs 2 to n, and/or obtain sidelink location information for UEs 1 to n (e.g., sidelink ranging and/or location measurements or location estimates) as described in steps 6 – 8 in Figure 7.3A.2-1. If UE1 received a SLPP request for sidelink location information at Step 6a, UE1 sends a SLPP response to the LMF and includes the location results obtained at Step 6b.

	6a.	The LMF may instigate one or more SLPP and Supplementary RSPP procedures with UE1 to transfer sidelink positioning capabilities for UEs 1 to n, to provide or requesttransfer SLPP assistance data for UEs 1 to n, and to transfer sidelink location information for UEs 1 to n (e.g., sidelink ranging and/or location measurements or location estimates obtained at step 6b), as described in steps 6a/b/d/e, 7a/b/c/d, and 8a/b/d/e in Figure 7.3A.2-1.
6b.	UE1 may instigate one or more SLPP procedures among UEs 1 to n to transfer sidelink positioning capabilities, provide or request sidelink assistance data to the UEs 2 to n, and/or obtain sidelink location information for UEs 1 to n (e.g., sidelink ranging and/or location measurements or location estimates) as described in steps 6c, 7e, and 8c in Figure 7.3A.2-1.



Proposal 3: Adopt the TP for periodic SL-MT-LR procedure (38.305-i10, section 7.3A.3), addressing the case that LMF requests assistance data for UE1~n, and UE1 request AD to UE2~n.
TP for SL-MO-LR procedure (38.305-i10, section 7.3A.4)
For SL-MO-LR procedure (38.305-i00, section 7.3A.4), we suggest the following TP to add description in each of the AD transfer steps:
	5a.	UE1 may send a SLPP Request Assistance Data message to the LMF to request SL positioning assistance data, if this request was not already included at step 3.
Note1: for this step, LMF may send a SLPP Request Assistance Data message to the UE1 to request SL positioning assistance data.
5b.	UE1 may request SL positioning assistance data for UEs 2 to n using the Supplementary RSPP Procedure, if this request was not already included at step 3. The Supplementary RSPP message includes embedded SLPP Request Assistance Data messages for UEs 2 to n together with their Application Layer IDs.
Note2 :For this step, LMF may request SL positioning assistance data for UEs 2 to n using the Supplementary RSPP Procedure. 
Note3 :after LMF’s request in Note2, UE 1 may instigate the SLPP Assistance Data Transfer procedure specified in clause 7.11.2.2 with UEs 2 to n to request assistance data to the UEs 2 to n. The request assistance data may request UE2~n’s location if UE2~n are anchor UEs.

5c.	The LMF may send a SLPP Provide Assistance Data message to UE1.
Note4: for this step, the UE 1 may send a SLPP Provide Assistance Data message to LMF.

5d.	The LMF may provide assistance data for UEs 2 to n to UE1 using the Supplementary RSPP Procedure. The Supplementary RSPP message includes embedded SLPP Provide Assistance Data messages for UEs 2 to n together with their Application Layer IDs.
Note5:for this step, the UE1 may provide assistance data for UEs 2 to n to LMF using the Supplementary RSPP Procedure.

5e.	UE1 may instigate the SLPP Assistance Data Transfer procedure specified in clause 7.11.2.2 with UEs 2 to n to provide the received assistance data from step 5d to the UEs 2 to n. The assistance data may assist UEs 1 to n to obtain sidelink location measurements and/or may assist UE1 to calculate sidelink positioning/ranging location results.



Proposal 4: Adopt the TP for SL-MO-LR procedure (38.305-i10, section 7.3A.4), addressing the case that LMF requests assistance data for UE1~n, and UE1~n provide assistance data to LMF.
Same issue, for assistance data transfer procedure in 8.15.2.2.2(SL-RTT), 8.15.3.2.2(SL-AoA), 8.15.4.2.2(SL-TDOA) and 8.15.5.2.2(SL-TOA), the endpoint A can be server UE or LMF, and endpoint B can be target UE or anchor UE.


Proposal 5: Add a note in 8.15.2.2.2(SL-RTT), 8.15.3.2.2(SL-AoA), 8.15.4.2.2(SL-TDOA) and 8.15.5.2.2(SL-TOA):
NOTE 4:	Dependent on the scenario, Endpoint A may be a SL Server UE or LMF, and Endpoint B may be a SL Target UE or SL Anchor UE.

3.  Conclusion
In this contribution, we propose the following observation and proposals:
Observation 1: Regarding to different SL positioning methods and these two kinds of signaling directions([server to UE1~n] or [UE1~n to server]), the SLPP Assistance Data transfer message should be bi-directional between UE1~n and server UE/LMF.
Observation 2: Current 38.305 does not describe that LMF/server UE request assistance data from UE1~n, and UE1~n provide assistance data to LMF/server UE.

Proposal 1: Adopt the TP for UE-only procedure(38.305-i10, section 7.12), addressing the case that SL server UE requests assistance data for UE1~n, and UE1~n provide assistance data to SL server UE.
Proposal 2: Adopt the TP for SL-MT-LR procedure (38.305-i10, section 7.3A.2), addressing the case that LMF requests assistance data for UE1~n, and UE1~n provide assistance data to LMF.
Proposal 3: Adopt the TP for periodic SL-MT-LR procedure (38.305-i10, section 7.3A.3), addressing the case that LMF requests assistance data for UE1~n, and UE1 request AD to UE2~n.
Proposal 4: Adopt the TP for SL-MO-LR procedure (38.305-i10, section 7.3A.4), addressing the case that LMF requests assistance data for UE1~n, and UE1~n provide assistance data to LMF.
Proposal 5: Add a note in 8.15.2.2.2(SL-RTT), 8.15.3.2.2(SL-AoA), 8.15.4.2.2(SL-TDOA) and 8.15.5.2.2(SL-TOA):
NOTE 4:	Dependent on the scenario, Endpoint A may be a SL Server UE or LMF, and Endpoint B may be a SL Target UE or SL Anchor UE.
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