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1. Introduction

In the R2#121bis meeting, some of session based SLPP operation are agreed as below: 

Agreements:
R2 agree that for session-based SLPP, a SLPP session is used among UEs in PC5-only case in order to obtain location related measurements/location estimates, to transfer assistance data, or to exchange of capabilities.
RAN2 agree that for session-based SLPP, a single SLPP session is created to support a single location request at least in case of a single target UE; FFS how sessions work if there are multiple target UEs in a single location request. 
TP in R2-2304005 is postponed.
RAN2 agree that, for session-based SLPP, SLPP transactions are indicated at the SLPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response)”
RAN2 agree that for session-based SLPP, messages within a transaction are linked by a common transaction identifier.

And in R2#122 also has some related agreements as below:

Agreements:
SLPP over PC5-U/Uu will support reliable transport for at least unicast. FFS groupcast.
Inform SA2 about our agreements on sidelink positioning, with “take into account” action.
SLPP carried over NAS is used between UE and LMF. FFS on how to manage the session/transaction.

Agreements:
SLPP can support multiple target UEs in the same session when LCS requests.
RAN2 will not specify group management for multiple target UEs.  RAN2 assumption is that a group ID will be provided from upper layers.
FFS how session IDs are managed between multiple UEs.

And in R2#123, the following agreements were made:

Agreements:
For LMF involved SL based positioning, follow SA2 on how to handle LMF involved SL based positioning between UE (who has connection with network), LMF and AMF. FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID.
At least for UE-only operation, introduce explicit field “sessionID” in SLPP, and put it under message header of SLPP message. FFS how session ID is defined.
At least for UE-only operation, the UE who receives the LCS request at least needs to:
-	Initiate the first SLPP procedure; 
-	Assign the sessionID, and include it in the SLPP messages (Rx side should use the received sessionID for messages in the same positioning session).
FFS within what scope the session ID is unique.
At least for UE-only operation, if the UE who receives the LCS request can act as the SL Positioning Server UE, then the UE shall trigger following procedures with each of UEs (UE2-UEn in the figure) in the SLPP session:
-	SL Positioning Capability Transfer procedure, 
-	SL Location Information Transfer (FFS on who decide positioning method) and 
-	SL Positioning Assistance Data exchange (depends on RAN1 discussion on how to select the SL-PRS resources)
In stage 3 specification, use "Endpoint A" and "Endpoint B” to describe the procedure instead of target UE, anchor UE and server UE concept, e.g. [figure omitted]

Moreover, there was a distinguished update of WID for sidelink positioning in RAN plenary#101 (RP-232670):

[image: ]
 In this RP decision, only session-based SLPP and unicast transmission of SLPP message are considered for the specification, and the scenario is down-scoped into only in-coverage and out-of-coverage.

In this contribution, we further discuss about the remaining issues on SLPP session.

	
2. Discussion

For the previous meetings, there were discussion on SLPP session. We discuss on the remaining issues here. 

2.1 Usage of session for UE-only operation 
To further discuss on the below:
	Proposal 1bis.(further discussion) FFS: P1 can be applied for managing the session itself (creation, termination, modification). 



Here the P1 is: “For session-based SLPP, a SLPP session is used among UEs in PC5-only case in order to obtain location related measurements/location estimates, to transfer assistance data, or to exchange of capabilities.”

We think that a SLPP session should be used for session management, at least session creation and termination, and be traversed among the involved UEs to let them know the creation and end of that session. 

Proposal 1. For session-based SLPP, a SLPP session is used among UEs in UE-only operation in order to create and terminate the session.

However, it is unclear whether the modification is necessary or not, and how this can be done via SLPP signalling. One of typical case seems to change of the involved UE members after initial session and its member UEs were setup. One of reason for session change might be that the additional location request is given to the LMF/server UE with the same QoS. And the involved UEs are changed for this request. The possible scenario is that in some service scenario where continuous measurement and signalling is necessary among the involved UEs like periodic measurement/report is necessary, the originally setup session would be changed to add some more UEs or to remove some UEs in the initial UE group. The way to handle this is modifying the existing session. However in this situation, there could also be the alternative to have another session in parallel than modifying the existing session. 

Observation 1. The case of change of member UEs of the initial session (as the cause of the session modification) can be realized either by modifying the session initially established or create another session with the new member set in parallel.

Above observation is one possible example of using modification procedure in SLPP session. But besides this, we wonder if there are any other cases to consider the modification in session in SLPP procedures.
 
Proposal 2. RAN2 discuss if there is a session modification in SLPP session related operation. 


Based on above observation 1, this discussion should be done together with another related FFS point as below:
	Proposal 2bis.(further discussion) FFS: if and how additional / subsequent requests (e.g., of same QoS) can be mapped to an existing session.



In our view, adding/mapping the additional / subsequent request of the same QoS to an existing session seems to make the procedure complex without much benefit. For example, one QoS request for the target UE is given, and the corresponding session was made and setup for the corresponding UEs. And then, let’s assume that the same QoS request to the same target UE is additionally requested. The original session would be given with the SL-AOA and its corresponding AD due to the server’s decision that AoA is the optimal at that time. However when the subsequent request was given, server UE might determine the SL-TDOA is the optimal at this time. So, SL-TDOA with corresponding AD can be configured to the involved UEs. In this case, the corresponding involved UEs and operation at each UE would be different based on this method and associated AD. And, there is no critical reason that always same QoS is merged into the same session. Therefore, we think that regardless of QoS, there should not be the restriction that same QoS request always has to be merged into the same session. 

Proposal 3. RAN2 agree that the positioning request with the same QoS might have different session. 

Since R2#123 agreed that the UE received LCS request will assign the session ID, and initiate the first SLPP procedure, it is up to the UE received LCS request of initial and the subsequent to merge the initial and subsequent session or setup additional separate session for the same QoS.

Proposal 4. RAN2 agree that it is up to the UE received the initial and subsequent LCS request for the same target UE to determine either to merge the initial and the subsequent LCS request into the same session or to setup additional separate session for the same QoS requests.




2.2 SLPP session usage in network-based operation 
Firstly, note that partial coverage scenario for SLPP operation was ruled out in the recent RP#101. The remaining scenario is in-coverage scenario which means LMF involved sidelink positioning case. Based on the R2#123 agreement, this case is also called as network-based operation. There was an opinion from other company that in PC/IC LMF can trigger SL positioning. LMF trigger the SLPP session to make calibration the Uu-based positioning measurement results when the Uu positioning cannot meet the location requirements or regarded the result cannot be satisfied. Since last R2#122 meeting agreed on the SLPP over NAS for the usage of signalling between UE and LMF, it is getting less motivated that reuse LPP correlation ID and routing ID concept. But as identified in the post email discussion Summary of [Post122][402][POS] SLPP session handling (Intel), still reusing legacy concept will work, i.e., routing ID and correlation ID combination in SLPP over NAS can handle all the session related operation as in LPP case. 

Observation 2. In network-based operation, SLPP over NAS with the legacy correlation ID/routing ID combination can work well regarding all the session related operation. 


Therefore, we think in general, there is no need to create/involve the SLPP session explicitly for the communication between target UE and the LMF in PC/IC case. However, even in LMF involved case the session itself among involved UEs (reference UEs) in IC is still necessary for identifying and discrimination of SLPP msg between them. Therefore, the no need of session ID would be restricted to the target UE which is communicating directly with LMF.

Proposal 5. RAN2 agree that SLPP session ID is not needed for sidelink positioning operation between the target UE which is directly communicating with LMF and LMF in PC/IC case.




3. Conclusion 
In this contribution, we discuss about SLPP design in the view of session. We have the following observations and proposals as a conclusion: 

Proposal 1. For session-based SLPP, a SLPP session is used among UEs in UE-only operation in order to create and terminate the session.
Observation 1. The case of change of member UEs of the initial session (as the cause of the session modification) can be realized either by modifying the session initially established or create another session with the new member set in parallel.
Proposal 2. RAN2 discuss if there is a session modification in SLPP session related operation. 
Proposal 3. RAN2 agree that the positioning request with the same QoS might have different session. 
Proposal 4. RAN2 agree that it is up to the UE received the initial and subsequent LCS request for the same target UE to determine either to merge the initial and the subsequent LCS request into the same session or to setup additional separate session for the same QoS requests.
Observation 2. In network-based operation, SLPP over NAS with the legacy correlation ID/routing ID combination can work well regarding all the session related operation. 
Proposal 5. RAN2 agree that SLPP session ID is not needed for sidelink positioning operation between the target UE which is directly communicating with LMF and LMF in PC/IC case.
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The objective of this work item 1s to specify solutions to introduce sidelink ranging/positioning, to introduce integrity
for RAT-dependent positioning methods, to enable LPHAP use-case 6 defined in TS 22.104, to improve positioning
accuracy, and to introduce support of positioning for RedCap UEs. -

The specific objectives of this work item are:«
e  Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the
following [RAN1, RAN2, RAN3. RAN4]:-

o Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE
mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence
where the existing sequence of DL-PRS is used as a starting point [RAN1].-

= Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum -
=  NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be
specified. «

o Specify measurements to support RTT-type solutions using SL, SL-AgA. and SL-TDOA [RAN1,
RAN2].

o Specify support of resource allocation for SL PRS:«

= Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a
network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous
SL PRS resource allocation [RAN1].-
e  For resource allocation mechanism for SL PRS in Scheme 2:
o Study and specify support of sensing-based resource allocation, and/or a
random resource selection [RAN1] -
o Study and specify solutions for congestion control for SL PRS and/or
inter-UE coordination for SL-PRS [RAN1].«
=  Support resource allocation for shared resource pool with Rel-16/17/18 sidelink
communication and dedicated resource pool for SL PRS [RAN1].«

e NOTE: For SL positioning resource (pre-)configuration in a shared resource pool
with Rel-16/17/18 sidelink communication, backward compatibility with legacy
Rel-16/17 UEs should be ensured.

o Specify procedures for transmit power control for SL PRS transmissions at least based on open loop
power control (OLPC) [RAN1]. -

o Specify signalling and associated UE behavior for support of unicast, groupcast (not including many
to one) and broadcast of SL PRS transmissions [RANI1, RANZ].|-

o  Specify unicast session-based sepesting-signalling and procedures to facilitate support of SL
positioning for single target UE (it 1s not precluded to apply the procedures to multiple target UEs but
no signaling optimizations will be considered for this case) in-all coverage scenarios-and-for PC5-only
andjoint PCS Uuscenarios [RAN2, RAN3]: «
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= Specify the protocol and procedures for SL positioning between UEs and a single LMF forin Richard Burbidge
coverage scenario only, including joint PC5-Uu scenarios. ¢« et MY AS
* NOTE: Assumes all involved UEs are served by same LMF .« - Richard Burbidge
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= For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. goﬁ (ﬁll %) 2Z: (@3) sinsun, (F2) BF0f, (A0f2)
RAN?2 can discuss and implement agreed RAN1 parameters related to synchronization. «
. Richard Burbidge
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o Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed.
[RAN3, RAN2] «

o Specify corresponding new core requirements, as well as identifying and specify the impact on the
existing RAN4 specification, including RRM measurements and procedures [RAN4] -

e  Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based
integrity of RAT-dependent positioning methods [RAN2, RAN3].«

e  Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
o Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life
requirement for LPHAP [RAN2, RAN3, RAN4]-
= Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of

Rel-18 WI on expanded and improved NR positioning.«
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