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1. Introduction
In RAN#101 meeting, RAN plenary discussed the WID for SL positioning, the WID is updated as follows [1]: 
	The specific objectives of this work item are:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· 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. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· 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].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· 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].
· 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.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)). 
· Specify the protocol and procedures for SL positioning between UEs and a single LMF for in coverage scenario only, including joint PC5-Uu scenarios. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


It can be seen from the updated WID that RAN2 excluded the partial coverage scenario for network-based operation, and the broadcast and groupcast session-less scenario. 
In this paper, we discuss the SL positioning issues according to the updated WID, with respect to SL positioning session, SLPP priority, and other RAN2 related issues.
[bookmark: OLE_LINK152][bookmark: OLE_LINK153]2.	Discussion
2.1	Session for SL positioning
2.1.1	Session ID for UE-only operation
In RAN2#123 meeting, RAN2 discussed the session related issue for SL positioning and agreed the following:
RAN2#123 agreements:
[bookmark: _Hlk146276797]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.
For the discussion on the running TP, the following has been captured for the session ID, based on the agreement above. The session ID has been included in the message body
	SLPP-Message ::=            SEQUENCE {
    transactionID           SLPP-TransactionID,
    endTransaction          BOOLEAN,
    sequenceNumber          SequenceNumber,
    sessionID               SessionID,
    acknowledgement         Acknowledgement     OPTIONAL,
    slpp-MessageBody        SLPP-MessageBody    OPTIONAL,
    messageClassExtension    SEQUENCE {}

}


For SL positioning session, it can be seen from the above agreements that what RAN2 needs to discuss is the session between UEs, e.g., the session between UEs for network-based operation, and the session between UEs for UE-only operation. In our understanding, the session between UEs in UE-only operation can be discussed first and same mechanism can be applied to session between UEs in network-based operation.
For UE-only operation, RAN2 agreed to introduce a “session ID” in the header of SLPP message. The UE who receives the LCS request can assign a session ID and sends the session ID to other UEs involved in the same session, so that all the UEs within the session can put the session ID in the header of SLPP message when SLPP transmission. 
With respect to the FFS “how session ID is defined”, the UE who receives the LCS request, e.g., UE1, can decide a session ID based on the LCS request, and also decide a Layer-2 ID based on the application layer ID provided by application layer. UE1 can inform its own source Layer-2 ID to other UEs and obtain other UEs’ source Layer-2 ID during discovery and unicast establishment procedure. Based on the established unicast link, UE1 can inform the decided session ID to other UEs within the same session. Then in the following SLPP message exchange procedure, each UE put the session ID in SLPP header, and the Rx side can know which UE sends the SLPP message according to destination Layer-2 ID in SCI and MAC subheader, and Rx side can also know which session the SLPP message is related according to the session ID in SLPP header.
Proposal1: For UE-only operation and NW-based operation, session ID can uniquely identify a SL positioning service between two UEs and is defined with a maximum range of 256.
2.1.2	Session ID for NW-based operation
With respect to session ID for NW-based operation, the related FFS is: 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. 
In Uu positioning, correlation ID is used by an AMF to identify the correct LMF, and is used by the LMF to identify the correct location service request for UE. Routing ID is equal to correlation ID, UE can include the routing ID and the LPP PDU in an UL NAS Transport message, so that AMF can know the LPP message should be sent to which LMF. In our understanding, the legacy LPP routing ID and correlation ID can be reused between UE and AMF, and between AMF and LMF for NW-based operation. For example, Anchor UE or Target UE can send SLPP PDU together with routing ID in an UL NAS Transport message considering that SLPP is also over NAS, AMF can identify the correct LMF based on the correlation ID and forward the message to that LMF, after which LMF can identify the corresponding location service request based on the correlation ID. Therefore, there is no need to introduce a session ID between UE and AMF/LMF, only routing ID and correlation ID is enough. 
As for the sessions between UEs and the relationship between session ID and routing ID/correlation ID, each session ID corresponds to one location service request, similar as each routing ID/correlation ID corresponds to one location service request. As a result, the relationship between session ID and routing ID/correlation ID is that each session ID corresponds to one routing ID/correlation ID, and all UEs involved in the same SL session can use the same routing ID/correlation ID.
Proposal2: For NW-based operation, session ID is not used between UE and AMF/LMF within SLPP message.
[bookmark: _Hlk146740375]Proposal3: For NW-based operation, all UEs involved in the same SL session use the same routing ID/correlation ID for the location service request.
2.1.3	Session management
Explicit session management, e.g. request/response/reject for the start/end/modify of SLPP sessions, introduces extra complexity and latency to the positioning procedures without clear benefits. A potential use case might be group management in group positioning. However, RAN2 has agreed that group management for multiple target UE will not be specified. Therefore, it is proposed that explicit session management for SLPP is not supported for Rel-18.
Proposal4: Explicit session management of SLPP procedure is not needed for Rel-18.
2.2	Network-based operation
As described in the above updated WID, for network-based operation, RAN2 will focus on the in-coverage scenario, and only same LMF scenario will be considered. Therefore, it can be concluded that all the UEs involved in an in-coverage SL positioning session have connection with the same LMF. 
For in-coverage SL positioning, RAN2#123 agreed the following:
RAN2#123 agreements:
Delivery by an IC UE to the LMF via SLPP of information received from an OOC UE via SLPP (UE2 => UE1 => LMF), and the reverse operation LMF => UE1 => UE2, are needed at least for partial coverage scenarios.
FFS if this involves single or separate SLPP sessions (LMF  UE1 and UE1  UE2).
FFS if the same functionality is needed for IC scenarios (depending on whether the LMF communicates with each UE or always through the target).
There is an FFS about whether LMF communicates with each UE or through Target UE. Considering the WID has already confirmed that the SL positioning scenario is under the same LMF, then a simple approach is to let LMF communicate with each UE directly instead of through Target UE, which is also much more power efficient for the Target UE, as the Target UE doesn’t need to transfer the assistant data or measurement report for anchor UEs.
Proposal5: For in-coverage network-based operation, LMF can directly communicate with each UE.
In 23.586 [2], for network-based operation without NAS connection, SA2 capture the following, where the Located UE can send sidelink positioning related information to LMF via LPP as highlighted below:
	[bookmark: _Toc66701849][bookmark: _Toc69883514][bookmark: _Toc73625526][bookmark: _Toc114572413][bookmark: _Toc125974544][bookmark: _Toc128730201][bookmark: _Toc133441669][bookmark: _Toc134242633][bookmark: _Toc136480527][bookmark: _Toc136480640][bookmark: _Toc138257510]5.5.3	Network based SL positioning for UE without NAS connection
When Target UE cannot establish the NAS connection with AMF due to the Target UE being out of coverage and at least one of the discovered Located UEs can establish NAS connection for 5GC-MO-LR, the following principles are applied:
NOTE 1:	5GC-MT-LR is not applicable in this release of the specification.
-	The Target UE performs the Located UE's discovery and selection.
-	The Target UE and Located UE(s) perform Ranging/SL positioning.
-	The Target UE selects at least one of the Located UEs that can use SL-MO-LR service for SL Positioning.
-	The Target UE may transmit its ranging measurement data/results to the Located UE(s).
-	Each Located UE that can establish the NAS connection may report the Ranging/SL positioning measurement data or result and the routing identifier from Target UE to the LMF via the serving AMF of the Located UE. This may include ranging measurement data/results received from the Target UE. The endpoints for LPP messages are the LMF and the Located UE(s).


However, from RAN2 perspective, RAN2 already agreed that the protocol terminated between UE and LMF is SLPP, which means that LPP message should not carry sidelink positioning related measurement data/results. Therefore, RAN2 should send an LS to clarify that the protocol terminated between Located UE and LMF is SLPP.
Proposal6: For in-coverage network-based operation, send an LS to SA2 to clarify that the protocol terminated between Located UE and LMF is SLPP.
2.3	Priority for SLPP message
RAN2#121 meeting discussed the support of SLPP protocol and agreed the SLPP over PC5-U option.
	RAN2#121 Agreement:
PC5-U is used for transport of SLPP.


Adopting the SLPP over PC5-U option means that the SLPP message will be transferred via DRB. Then UE needs to know which DRB to use when transmitting the SLPP message, so that the SLPP transmission of different positioning services can be treated differently and the positioning services with high requirement can be assured. In SL communication, UE uses the corresponding sidelink configuration including radio bearer config and RLC bearer config, etc., based on the Qos profile of the current traffic. For example, UE can obtain the mapping between Qos profile and sidelink configuration from SIB12 when in RRC IDLE, or NW configures the sidelink configuration for RRC Connected UE, or UE uses the pre-configuration including the mapping between Qos profile and sidelink configuration when in OoC. 
For SL positioning, SA2 has agreed the “RSPP transport QoS” to ensure the transmission quality of SLPP message. The “RSPP transport QoS” for SL positioning is similar as the Qos profile for SL communication, therefore, we can use the similar way to provide UE with the sidelink related configuration of SLPP message. In the sidelink configuration, logical channel priority is configured via the MAC logical channel config. With the SL positioning service specific sidelink configuration that includes “priority” field, different SL positioning service with different Qos requirement can be distinguished and achieving the assurance of positioning services with high requirement. Therefore, the adopted PC5-U solution can reuse the legacy design and not introduce new spec impacts.
	5.7	QoS Handling
5.7.1	General
QoS of Ranging/SL Positioning includes 2 aspects:
-	Ranging/SL Positioning QoS, which refers to the quality of the Ranging/SL Positioning result
-	RSPP transport QoS, which refers to the quality of the PC5-U communication for transmitting RSPP traffic.


Proposal7: Based on PC5-U, the SLPP message related configuration can reuse the legacy procedure of sidelink communication, e.g., how priority is configured for each SLPP message. 
2.4	Discovery related issues
In last RAN2#121bis-e meeting, RAN2 agreed the following, where UE role is agreed to be included in discovery message, but other information is FFS.
	RAN2#121bis agreement
RAN2 confirms that discovery messages will be used to carry information for targeted discovery and candidate selection of SL positioning UEs, including at least the indication of anchor UE, target UE. and server UE roles.  FFS how much information is indicated about anchor UEs (e.g., knowledge of location).


In last RAN2#123 meeting, RAN2 further discuss the discovery and agreed the following:
	RAN2#123 agreement:
FFS which (if any) additional parameters can be included (as optional or mandatory) in the metadata in the discovery message for anchor and server UE selection; it should be based on technical requirements for the fields and how they will be used.


Considering that the discovery message payload is limited, it is not reasonable to place all the related information in discovery message. In addition, there might also be security issues for carrying UE capability in the DCR/discovery message. As a result, the other information except UE role can be transferred using SLPP capability transfer and SLPP assistant data transfer procedure. Based on the above discussion, we propose the following:
Proposal8: No other information than UE role needs to be carried within the discovery message/DCR message.
2.5	Synchronization of anchor UEs
With respect of synchronization of anchor UEs, the updated WID clarifies the following:
	· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.


In RAN1#114 meeting, RAN1 discussed the synchronization of anchor UEs and agreed the following:
	RAN1#114 Agreement 
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs 
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs.


For SL positioning, as agreed by RAN1, there are many different types of synchronization information for anchor UEs, and RAN1 mainly agreed to include the synchronization source type of anchor UEs. Therefore, RAN2 should consider to capture the synchronization source type information of anchor UEs in SLPP assistant data message based on RAN1’s agreement, e.g., SLPP message includes the synchronization source type, and includes coverage status and synchronization connection status for case where synchronization source is UE; or includes cell identity information for case where synchronization source is gNB.
Proposal9: RAN2 should capture the synchronization source type in SLPP message based on RAN1 agreement.
2.6	SLPP Stage 2 spec
In SA2 ranging/SL positioning spec [2], SA2 define the following term:
	SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
NOTE 2:	The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.


It can be seen that the location service can come from a Client UE who has PC5 connection with Target UE, or from a Client UE who doesn’t have PC5 connection with Target UE, under which case that the service request and result needs to be sent via 5GC.
However, in current RAN2 stage2 spec for SL positioning [3] as follows, only UE-positioning-related services instigated from 5GC is considered, the case where SL Positioning Client UE initiates ranging/SL positioning service request via 5GC is not included. Therefore, the stage2 spec should also clarify the case where the SL Positioning Client UE has a location service request for Target UE via 5GC.
	7.3A	Service Layer Support for Sidelink Positioning
[bookmark: _Toc115388005]7.3A.1	General
As described in TS 23.273 [35], UE-positioning-related services can be instigated from the 5GC for an SL-MT‑LR location service to obtain ranging/sidelink positioning location results for a group of UEs, or from the UE in case of an SL-MO-LR location service to obtain sidelink positioning/ranging location results using one or more other UEs with the assistance of an LMF. When at least one participating UE is in network coverage and enabled via a subscription to access a PLMN, the UE may request LMF assistance for a sidelink ranging/positioning session or may be requested by an LMF to participate in a sidelink ranging/positioning session. The complete sequence of operations in the 5GC is defined in TS 23.273 [35]. This clause defines the overall sequences of operations that occur in the LMF and UE.


Proposal10: RAN2 stage2 spec for SL positioning should clarify the case where the SL Positioning Client UE sends a location service request for Target UE via 5GC instead of PC5.
2.7	SLPP transfer between UE and LMF
2.7.1	SLPP in DL-like SL positioning scenario
The following is captured from clause 5.5.2 of TS 23.586 [2] for network-based operation. For DL-like SL positioning, i.e., target UE measures SL-PRS sent from anchor UE, target UE should send the measurement data, e.g. RSTD related measurement results for SL-TDOA or time difference related measurement results for Multi-RTT, together with application layer ID of the anchor (Located) UE to LMF. As described above, target UE can send SLPP PDU together with routing ID to AMF, so that LMF can identify which session the measurement is related to. Therefore, in such case, target UE can include the application layer ID of anchor UE in SLPP PDU, then LMF can identify the session on the premise of routing ID sent by target UE, LMF can also identify which anchor UE the measurement is related to base on application layer ID. 
As a result, Target UE should include the application layer ID of anchor UE in SLPP message for this DL-like SL positioning scenario.
	-	The Target UE and Located UE(s) perform Ranging/SL positioning. The Target UE includes the UE identity i.e. Application Layer ID of the Located UE(s) to the LMF together with the Ranging measurement data or estimation result. The LMF may interact with GMLC to get the location of Located UE.


Proposal11: For DL-like SL positioning scenario, target UE should include application layer ID of anchor UE in the measurement data or location estimate in SLPP message between UE and LMF.
2.7.2	SLPP in UL-like SL positioning scenario
In network-based operation, for UL-like SL positioning, anchor UE measures SL-PRS sent from target UE, anchor UE should send the measurement data, e.g., RTOA related measurement results for SL-TDOA or time difference related measurement results for Multi-RTT, to LMF. As described above, anchor UE can send SLPP PDU together with routing ID to AMF, so that LMF can identify which session the measurement is related to. Considering that the measurement sent from anchor UE to LMF in such case is only related to the target UE, 
therefore, anchor UE doesn't need to include the application layer ID of target UE in SLPP PDU. LMF can directly know which anchor UE sends the SLPP message and identify the session on the premise of routing ID sent by anchor UE. As a result, we propose the following:
Proposal12: For UL-like SL positioning scenario, anchor UE doesn't include application layer ID of target UE in SLPP message between UE and LMF. LMF can identify the session and the target UE in the session by routing ID/correlation ID.
[bookmark: _GoBack][bookmark: OLE_LINK8][bookmark: OLE_LINK7]3. Conclusion
Based on the discussion in this paper, we recommend RAN2 to discuss and adopt the following proposals: 
Session for SL positioning
Proposal1: For UE-only operation and NW-based operation, session ID can uniquely identify a SL positioning service between two UEs and is defined with a maximum range of 256.
Proposal2: For NW-based operation, session ID is not used between UE and AMF/LMF within SLPP message.
Proposal3: For NW-based operation, all UEs involved in the same SL session use the same routing ID/correlation ID for the location service request.
Proposal4: Explicit session management of SLPP procedure is not needed for Rel-18.
Network-based operation
Proposal5: For in-coverage network-based operation, LMF can directly communicate with each UE.
Proposal6: For in-coverage network-based operation, send an LS to SA2 to clarify that the protocol terminated between Located UE and LMF is SLPP.
Priority for SLPP message
Proposal7: Based on PC5-U, the SLPP message related configuration can reuse the legacy procedure of sidelink communication, e.g., how priority is configured for each SLPP message. 
Discovery related issues
Proposal8: No other information than UE role needs to be carried within the discovery message/DCR message.
Synchronization of anchor UEs
Proposal9: RAN2 should capture the synchronization source type in SLPP message based on RAN1 agreement.
SLPP Stage 2 spec
Proposal10: RAN2 stage2 spec for SL positioning should clarify the case where the SL Positioning Client UE sends a location service request for Target UE via 5GC instead of PC5.
SLPP transfer between UE and LMF
Proposal11: For DL-like SL positioning scenario, target UE should include application layer ID of anchor UE in the measurement data or location estimate in SLPP message between UE and LMF.
Proposal12: For UL-like SL positioning scenario, anchor UE doesn't include application layer ID of target UE in SLPP message between UE and LMF. LMF can identify the session and the target UE in the session by routing ID/correlation ID.
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