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Introduction
RAN2 has identified a set of open issues for SLPP [2] in the current draft specification for the Sidelink Positioning Protocol, SLPP TS 38.355 [1].  This contribution proposes resolution to two of the open issues identified and surfaces some additional open issues relevant to Release-18. 
[bookmark: _Hlk134112939][bookmark: _Ref110868742]TS 38.355 SLPP open issue: endSession indication
One of the remaining issues noted for TS 38.355 with regards to session management is the application of an explicit indication of a session termination [2]. 	
	· Session management:
	· 9 RAN2#123bis, FFS to introduce endSession Boolean value in the message header with/without the messageBody. When set to FALSE, endSession indicates an active SLPP session.  When set to TRUE, endSession indicates the SLPP session has concluded. When set to TRUE, the message should always request an acknowledgement


 



The introduction of an explicit endSession indication for session termination is related to the existing 10-minute inactivity timer. Specifically, in LPP a UE must maintain context for 10 minutes before terminating the LPP session [1],
	4.3.2 	SLPP Duplicate Detection
[bookmark: _Hlk144110139]A sender shall include a sequence number in all SLPP messages sent for a particular location session. The sequence number shall be distinct for different SLPP messages sent by the same endpoint for the same endpoint in the same location session (e.g., may start at zero in the first SLPP message and increase monotonically in each succeeding SLPP message). Sequence numbers used in the messages transmitted from different endpoints or for different endpoint are independent (e.g., can be the same).
A receiver shall record the most recent received sequence number for each location session. If a message is received carrying the same sequence number as that last received for the associated location session, it shall be discarded. Otherwise (i.e., if the sequence number is different), the message shall be processed.
Sending and receiving sequence numbers shall be deleted in a server when the associated location session is terminated and shall be deleted in the UE(s) when there has been no activity for a particular location session for 10 minutes.


In LPP sessions (a session always initiated by a server), a UE does not know when a LPP session has ended, and thus an arbitrary 10-minutes timer has been specified [3]. In contrast, given the dynamic, mobile nature of sidelink UEs, a 10-minute inactivity time seems excessive.  If the transactions comprising a session have concluded, requiring a UE to retain state, reserved resources and to continue performing measurements and/or transmitting SL PRS after a session has effectively concluded is wasteful and may potentially interfere with other, ongoing SLPP sessions. For example, as SLPP sessions in Release 18 will be unicast, a pair of UEs A and B may have a session which gets terminated by UE A. A few minutes later, UE A may start a new SLPP session with UE B. From the perspective of UE B, if the 10 minute timer for the first session has not yet expired, UE B will see 2 sessions with UE A. If there is an implementation limit on the number of sessions or with the number of sessions with the same other UE, UE B might reject the new session – e.g. by returning an abort or error message or just by ignoring received SLPP messages from UE A. This could be avoided if UE A explicitly ends the first session before starting another session with UE B. 
Introducing a simple, Boolean endSession indication to the SLPP message header provides an unambiguous mechanism to signal the conclusion of an SLPP session, and allowing a UE to release and recycle resources allocated to the concluded session.  Similar to the endTransaction flag, an endSession indication can consist of an SLPP header only, including a Boolean indicator, as noted below, with value FALSE indicating an active, ongoing session and value TRUE indicating the SLPP session has concluded. 
Per the ASN.1 below, the value is FALSE for all message except the last message.  For the last message, the value is TRUE, denoting the end of the session.  
	SLPP-Message ::=            SEQUENCE {
    transactionID           SLPP-TransactionID,
    endTransaction          BOOLEAN,    
    sequenceNumber          SequenceNumber,
    sessionID               SessionID,
    endSession				BOOLEAN,
    acknowledgement         Acknowledgement     OPTIONAL,
    slpp-MessageBody        SLPP-MessageBody    OPTIONAL,
    nonCriticalExtension    SEQUENCE {}         OPTIONAL
}



Proposal 1:	The SLPP message header includes an endSession Boolean value.  When set to FALSE, endSession indicates an active SLPP session.  When set to TRUE, endSession indicates the SLPP session has concluded. When set to TRUE, the message should always request an acknowledgement.  

The "Common SLPP Session Procedure" in clause 4.2 of the current SLPP [1] could then be described as follows.
	[bookmark: _Toc27765093][bookmark: _Toc37680750][bookmark: _Toc46486320][bookmark: _Toc52546665][bookmark: _Toc52547195][bookmark: _Toc52547725][bookmark: _Toc52548255][bookmark: _Toc131140009][bookmark: _Toc144116957][bookmark: _Toc144484965][bookmark: _Hlk144107864]4.2	Common SLPP Session Procedure
The purpose of this procedure is to support an SLPP session comprising a sequence of SLPP transactions. The procedure is described in Figure 4.2-1.


Figure 4.2-1 SLPP Session Procedure
1.	Endpoint A initiates an SLPP session S by sending an SLPP message for an SLPP transaction T1 to an Endpoint B. The message includes a Session ID S (different to any other Session ID currently in use between Endpoint A and B) and a Transaction ID T1.
2.	Endpoints A and B may exchange further messages for the Session S to continue the transaction T1 started in step 1. The last message of the transaction T1 contains the endTransaction set to TRUE.
3.	Either endpoint may instigate further transactions T2 for the Session S by sending additional SLPP messages. The last message of the transaction T2 contains the endTransaction set to TRUE.
4.	The session S is terminated by a final transaction TN (which contains no MessageBody) with the endSession set to TRUE.
Within each session, all constituent messages shall contain the same session identifier. The last message sent in each session shall have no IE SLPP-MessageBody included and the field endSession set to TRUE. Sessions that occur in parallel shall use different session IDs; session IDs for completed sessions may be reused at any time after the final message with the same session ID and the endSession set to TRUE is known to have been received.
Within each transaction in a session, all constituent messages shall contain the same transaction identifier. The last message sent in each transaction shall have the field endTransaction set to TRUE. Transactions that occur in parallel in a session shall use different transaction IDs; transaction IDs for completed transactions may be reused at any time after the final message of the previous transaction with the same transaction ID is known to have been received.



Proposal 2:	Agree the text proposal above for section 4.2 of SLPP (Common SLPP Session Procedure).

[bookmark: _Ref139888523][bookmark: _Hlk149651226][bookmark: _Ref127462328][bookmark: _Ref134624953]Further Release-18 SLPP issues
In addition to the SLPP open issues identified in [2], RAN2 should consider the following open issues towards completion of SLPP in Release-18. 
SLPP message delivery of Capabilities, Assistance Data, Location Information for multiple UEs
[bookmark: _Ref139974778]The SL-MT-LR procedure defined by SA2 in TS 23.273 [6], as illustrated in Figure 1, assumes the LMF requests and receives the Capabilities of the participating UEs from one UE (shown as UE1 in Figure 1), with the participating UEs (UE2 through UEn) indicated in SLPP messages using their respective Application layer IDs. The LMF also sends Assistance Data and exchanges Location Information results to the participating UEs (UE2 through UEn) by communicating with the same, single UE (UE1 in Figure 1). 
The UEs participating in the SLPP session with UE1 could comprise one additional UE (for example UE2 in Figure 1), or could be a set of UEs, such as a set of Anchor UEs supporting positioning of UE1 in the SLPP session (for example UE2 through UEn in Figure 1). 
Each SLPP message exchanged with the LMF by UE1 referencing Capabilities, Assistance Data or Location Information of the participating UEs (UE2 through UEn) is accomplished most efficiently through an array structure, with each participating UE mapped to its Application-layer ID. For those instances where Capabilities, Assistance Data or Location Information may be common across participating UEs, the array structure enables a more compact, and more efficient exchange of data through cross-referencing to a UE Application Layer ID to the same array entry. 
Note that in [5], the following way forward has been proposed for consideration by RAN2 regarding whether it is necessary for the LMF serving the ranging/SL positioning session to establish SLPP session with all the UEs involved in the session,
	Proposed Way Forward:
SA2 existing solution i.e. Option 1, is acceptable to be used as the baseline, with the assumption that additional information, i.e. forwarding information of UE2/…/UEn, will not be developed for SLPP, and they will be developed by CT WGs.



Independent of this proposed way forward, an array structure, referenced by UE ID (e.g., Application layer ID) provides an efficient, compact exchange of Capabilities, Assistance Data and Location Information.  
Proposal 3:	Define SLPP message Capabilities, Assistance Data and Location Information as arrays, referenced to the Application Layer ID for each UE. 

Related to the above is also the following open issue [2]:
	· Session handling of LMF involved case:
	· 5 LMF involved case, 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. (RAN2#123bis the agreements for SLPP can be applied for LMF involved case unless the issue is identified. FFS on session ID handling since it is also related to forwarding case.)
· 6 FFS if this involves single or separate SLPP sessions (LMF  UE1 and UE1  UE2).






As shown in Figure 1, UE1 may be engaged in a SL positioning session (e.g., steps 12,13,15) and in a SLPP session with an LMF (e.g., steps 10,11,14,18). For the SLPP session between LMF and UE1, the existing Correlation ID and Routing ID conventions can be reused for SLPP messages exchanged between the LMF and UE1. When a LMF instigates a SLPP session with the target UE1, it would be useful for the LMF to see the SLPP Session ID used to exchange SLPP messages between UEs (i.e., the SLPP Session ID used at step 15 (inside the step 16 block)). That could avoid error cases – e.g. where an LMF is supporting an SLPP session for 2 or more UEs in that session to avoid duplicate LMF activity and providing conflicting assistance data to the UEs. This could be handled via additional field description for the Session ID.

Proposal 4:	For scenarios where an LMF is involved, a group of UEs will typically still exchange SLPP messages within the group. For this, the SLPP session ID used among the group of UEs should be included in SLPP messages towards the LMF.







[bookmark: _Ref149231610]Figure 1: SL-MT-LR Procedure [6]

 
[bookmark: _Ref140223044]UE Capabilities method support
UEs participating in an SLPP session may differ in their capabilities, including to what extent individual capabilities are supported. Examples of such UE-specific limitations might include,
· A UE capable of supporting a position method A in UE assisted mode can obtain measurements for SL PRS transmitted by at most n other UEs (n≥1). 
· A UE capable of supporting a position method A in UE based mode can make use of measurements for SL PRS obtained by at most n UEs (n≥2) when calculating the location of a target UE.
More generally, a UE may have different capabilities when acting as a Target UE, Server UE or Anchor UE, and may have different restrictions or limitations on individual capability/method types as a function of the type of UE role (Target, Server, Anchor) it undertakes.  
To facilitate UEs successfully negotiating and establishing SLPP sessions, the individual ProvideCapabilities messages, and the IEs comprising the ProvideCapabilities message (SL-AOA-ProvideCapabilities, SL-RTT-ProvideCapabilities, SL-TDOA-ProvideCapabilities, SL-TOA-ProvideCapabilities, CommonIEsProvideCapabilities) should indicate the level of support for a particular capability as a function of positioning mode (UE assisted or UE based) and possibly as a function of UE role. 
Proposal 5:	In the IE definitions of section 6 of TS 38.355, capture the UE capability limitations for SLPP session support and individual method support. 
SLPP Forward Compatibility
SLPP in Release 18 will be restricted to one target UE and to unicast transport. Capabilities should be defined in Release 18 to allow a Release 18 UE to recognize an unsupported SLPP message from a later Release (e.g. a message supporting multiple target UEs). It would also be helpful to allow a later Release UE to recognize an SLPP message from a Release 18 UE. It may not be possible to support this through backward compatibility in a later Release, because a Release 18 UE will not recognize new IEs added in a later Release and may not include anything in an SLPP message for Release 18 that can be used in a later Release to recognize the Release 18 limitations.
Possible changes to an SLPP message header and to common capabilities are shown below which can provide the needed forward compatibility.
	SLPP-Message ::=       SEQUENCE {
    transactionID           SLPP-TransactionID            OPTIONAL,
    endTransaction          BOOLEAN,
    sequenceNumber          SequenceNumber,
    sessionID                SessionID,
    sessionType              ENUMERATED {unicast, ...}   OPTIONAL,
    acknowledgement         Acknowledgement               OPTIONAL,
    slpp-MessageBody        SLPP-MessageBody              OPTIONAL,
    nonCriticalExtension   SEQUENCE {}                    OPTIONAL
}

CommonIEsProvideCapabilities:
sessionTypes         BIT STRING {unicast (0)}    (SIZE (1..8))




Proposal 6:	Support forward compatibility in Release 18 by adding a type of SLPP session indication in an SLPP message header and supported types of SLPP sessions in common capabilities.
SLPP Common Time Reference
A common time reference is needed by UEs to schedule SL PRS transmissions, schedule SL PRS measurements, indicate SL PRS measurement time and actual SL PRS transmission time. UTC or GPS time might be used as the common time reference by all UEs (e.g. when out of network coverage) but does not work when some UEs do not support GNSS or cannot access GNSS (e.g. indoors or in a tunnel or underground garage). Network based timing could also be used.
Support of sidelink communication already includes a capability to synchronize UEs to a common time and transfer a common time reference, which might be reused for SLPP. As an alternative, a common time could be included in the SLPP massage header by a UE to provide a common time to other UEs. Common time should be included in Release 18 based on one of these methods.
Proposal 7:	Support a common time reference for indicating SL PRS transmission and measurement times. This can be based on existing sidelink communication time synchronization or an SLPP transmitted time reference.
Summary

Proposal 1:	The SLPP message header includes an endSession Boolean value.  When set to FALSE, endSession indicates an active SLPP session.  When set to TRUE, endSession indicates the SLPP session has concluded. When set to TRUE, the message should always request an acknowledgement.  
Proposal 2:	Agree the text proposal above for section 4.2 of SLPP (Common SLPP Session Procedure).
Proposal 3:	Define SLPP message Capabilities, Assistance Data and Location Information as arrays, referenced to the Application Layer ID for each UE. 
Proposal 4:	For scenarios where an LMF is involved, a group of UEs will typically still exchange SLPP messages within the group. For this, the SLPP session ID used among the group of UEs should be included in SLPP messages towards the LMF.
Proposal 5:	In the IE definitions of section 6 of TS 38.355, capture the UE capability limitations for SLPP session support and individual method support. 
Proposal 6:	Support forward compatibility in Release 18 by adding a type of SLPP session indication in an SLPP message header and supported types of SLPP sessions in common capabilities.
Proposal 7:	Support a common time reference for indicating SL PRS transmission and measurement times. This can be based on existing sidelink communication time synchronization or an SLPP transmitted time reference.
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