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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In the RAN#101 meeting, the sidelink positioning was downs coped in [2] as below:
	· Specify unicast session-based reporting 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) in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [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.


In this contribution, we will further discuss the remaining issues for sidelink positioning in RAN2.
2. Discussion
2.1 Communication Model of SLPP protocol
For Uu positioning, the LPP is terminated between a target device (the UE in the control-plane case or SET in the user-plane case) and a positioning server (the LMF in the control-plane case or SLP in the user-plane case). The positioning server is the node that controls the execution of positioning.
For sidelink positioning, besides positioning server there may be multiple UEs (target UE, anchor UEs) participating in a sidelink positioning. So far it is still unclear in RAN2 what the communication model of SLPP protocol is. To our understanding, similar to Uu positioning, the positioning server is the control node and the SLPP is terminated between the positioning server and an UE. 
In the latest RAN2 meeting, RAN2 concluded to use "Endpoint A" and "Endpoint B” to describe the SLPP procedure:
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]
We think that RAN2 needs to clarify whether one of "Endpoint A" and "Endpoint B” in SLPP specification must be positioning server (i.e., server UE or LMF). 
Proposal 1: In the SLPP specification, further clarify that one of "Endpoint A" and "Endpoint B” should be positioning server (i.e., server UE or LMF).

2.2 UE-only Operation
2.2.1 Validity of anchor UE
For sidelink positioning, target UE performs the discovery procedure to discover potential anchor UEs that are in the coverage of target UE. Server UE needs to communicate with each anchor UE. If target UE acts as server UE (i.e., target UE and server UE is the same UE), there is no problem since server UE can directly communicate with each discovered anchor UE. However, if server UE is a separate UE, the coverage of server UE is different from target UE. It is likely that some discovered anchor UEs by target UE are out of coverage of server UE. In the following example in Figure 1, anchor UE 3 and anchor UE 4 are in the coverage of target UE but are out of coverage of server UE. 


Figure 1: Coverage of target UE and server UE
One issue is whether anchor UEs participating in sidelink positioning must be in the coverage of both target UE and server UE, or only need to be in the coverage of target UE. For the former, there are fewer valid anchor UEs, or there may be no valid anchor UEs, i.e., all the discovered anchor UEs by target UE are out of coverage of server UE. This will impact the positioning accuracy or even the availability of positioning. For the latter, the valid anchor UEs are more compared with the former, but forwarding via target UE may need to be supported.
Observation 1: If it is required that anchor UEs must be in the coverage of both target UE and server UE, there are fewer (or even no) valid anchor UEs, which impacts the positioning accuracy or even the availability of positioning. If anchor UEs only need to be in the coverage of target UE, the valid anchor UEs are more but SLPP forwarding via target UE may need to be supported.
Proposal 2: For UE-only Operation, RAN2 to discuss whether the selected anchor UEs must be in the coverage of both target UE and server UE, or just be in the coverage of target UE.
Proposal 3: For UE-only Operation, if selected anchor UEs are only required in the coverage of target UE, discuss whether SLPP forwarding is supported. If supported, the TP in the Annex can be considered as the baseline for further discussion.
2.2.2 SLPP Session ID
In the latest RAN2 meeting, RAN2 reached the following agreements regarding SLPP 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, the UE who receives the LCS request should assign the session ID. An UE may simultaneously participate in multiple sidelink positioning sessions, with which different UEs are responsible for assigning the session ID. Therefore, it is possible that different UEs assign the same session ID for different sidelink positioning sessions. In order to address the issue, we think that SLPP session ID should contain the UE ID of the assigner of SLPP session ID and a sequence number. FFS which type of UE ID is used, e.g., UE application ID, Layer-2 ID.
Proposal 4: For UE-only Operation, SLPP session ID contains the UE ID of the assigner of SLPP session ID and a sequence number. FFS which type of UE ID is used, e.g., UE application ID, Layer-2 ID. 
For one sidelink positioning, there may be multiple UEs participating in the positioning. One issue is whether one single SLPP session ID is used for message exchange between all the relevant UEs (Alt 1 in Figure 2), or separate SLPP session IDs are used for different UEs (Alt 2 in Figure 2).


Figure 2: SLPP session ID
For Alt 2, server UE can associate and maintain the Session x/y/z to one sidelink positioning. It seems that the two alternatives are feasible. We have a little preference for Alt 1 since Alt 1 is more straightforward.
Proposal 5: For UE-only Operation, one single SLPP session ID is used for message exchange between all the relevant UEs for one SLPP positioning, e.g., between server UE and target UE, between server UE and anchor UE1, between server UE and anchor UE2. 

2.3 Network-based Operation
2.3.1 Session ID
For network-based operation, RAN2 reached the following agreements:
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.
RAN2 has agreed that SLPP session ID be introduced in the message header of SLPP message. One issue is how to set the field of SLPP session ID in the scenario of Network-based Operation. There may be the following three alternatives:
· Alt 1: LMF always assigns a SLPP session ID and put it in SLPP message;
· Alt 2: LMF puts the routing ID/correlation ID in the field of SLPP session ID;
· Alt 3: the field of SLPP session ID is set to absent;
Proposal 6: For Network-based Operation, RAN2 to discuss the following three alternatives regarding how LMF sets the field of SLPP session ID in SLPP message between LMF and UE:
· Alt 1: LMF may assign a separate SLPP session ID and include it in SLPP message;
· Alt 2: LMF may set SLPP session ID as the routing ID/correlation ID;
· Alt 3: the SLPP session ID is set to absent.

2.4 Procedure for Anchor UE selection
In the SA2 specification [1], there are the following descriptions:
	[bookmark: _Toc117570421][bookmark: _Toc134242621][bookmark: _Toc133441657][bookmark: _Toc128730191]5.2.2	Located UE Discovery & Selection
When Sidelink Positioning is applied for Target UE in a 5GC-MO-LR or 5GC-MT-LR procedure, Located UE(s) is discovered and selected:
-	When LMF determines to apply Sidelink Positioning for Target UE, LMF triggers the Target UE to perform discovery of the Located UE.
-	When the Target UE determines to apply Sidelink Positioning, the Target UE triggers the discovery of the Located UE.
…
A Target UE may discover and select one or more Located UEs (and other Reference UEs) to be used in the Ranging/SL positioning procedures as specified in clauses 5.3 to 5.5. Optionally, to assist the Target UE the LMF may provide to the Target UE a list of candidate Located UE(s). In this case the LMF maintains the candidate list of Located UE(s) including e.g. the capability and location information of the Located UE(s).
…
When LMF determines SL positioning for target UE and trigger the discovery of the Located UE, LMF can decide that LMF or target UE selects Located UEs. If the decision is LMF selecting Located UEs, Target UE sends the multiple discovered candidate Located UEs to the LMF for the selection. After the LMF determines the selected Located UE(s), the LMF sends the selected Located UE(s) to the Target UE.


According to the above description, when LMF determines to apply Sidelink Positioning for Target UE, LMF triggers the Target UE to perform discovery of the Located UE. The LMF may provide to the Target UE a list of candidate Located UE(s). If the decision is LMF selecting Located UEs, Target UE sends the multiple discovered candidate Located UEs to the LMF for the selection.
We think that the request/provide discovered anchor UE procedure should be regarded as one procedure of sidelink positioning execution. Therefore, it is reasonable that the procedure should be an SLPP procedure. How to support the function in SLPP specification, there are two alternatives:
· Alt 1: introduce a new SLPP procedure;
· Alt 2: reuse the procedure of request/provide assistance data;
Proposal 7: Support the function of request/provide candidate anchor UE information via SLPP procedure. RAN2 to discuss the following two alternatives:
· Alt 1: introduce a new SLPP procedure;
· Alt 2: reuse the procedure of request/provide assistance data;

2.5 Metafield of Discovery message
In SA2 specification [1], the metafield is called as “RSPP specific meta data” or “RSPP metadata information”:
	5.2	Ranging/Sidelink Positioning UE Discovery & Selection
5.2.1	General
…
The role(s) of the discovered UE (e.g. Target UE, SL Reference UE, SL Positioning Server UE, Located UE) is (are) included in discovery message (for 5G ProSe capable UE) and unicast link establishment messages (for V2X capable UE) as RSPP specific meta data. More details on this and other information conveyed during discovery can be found in clause 6.4.

6.4.2	Ranging/SL Positioning UE discovery with 5G ProSe capable UE
6.4.2.1	Ranging/SL Positioning UE direct discovery
…
Editor's note:	The RSPP metadata information (e.g. the role(s) of the Announcing UE) is included as the metadata in the Announcement message, which value is determined by RAN WG2.
Editor's note:	How the RSPP metadata information is used to convey that a UE is a “Located UE” needs to be aligned with RAN WG2.


It seems that SA2 assumes that RAN2 will define the metafield since it is called as RSPP metadata in SA2. Also, the metafield is related to detailed sidelink positioning execution. It is possible to introduce some new IEs in the future by RAN2. Therefore, we think that RAN2 should define the structure.
Proposal 8: Confirm that RAN2 is responsible for defining the structure of metafield in the discovery message, i.e., the structure of metafield is defined in SLPP specification.
There are Model A and Model B discovery:
-	Model A (i.e., "I am here" mode) uses a single discovery protocol message (Announcement). 
-	Model B (i.e., "who is there?" / "are you there?" mode) uses two discovery protocol messages (Solicitation and Response).
The discovery procedures are as below (extracted from [1]):
	

Figure 6.4.2.1-1: Ranging/SL Positioning UE discovery in Model A



Figure 6.4.2.1-2: Ranging/SL Positioning UE discovery in Model B


Model A discovery procedure is used to actively broadcast some information, e.g., SL PRS configuration by anchor UE, server role by server UE. Model B discovery procedure is used to discover the suitable UEs. Therefore, we think that there are different metafield structures separately for Announcement message, Solicitaion message and Response message.
Proposal 9: RAN2 to define the individual metafield structures separately for Announcement message, Solicitaion message and Response message.
At RAN2#123 meeting, the following parameters were considered to be included in the metadata. [3]
	Proposal 2: RAN2 to discuss and agree following parameters can be included in the metadata in the discovery message:
1)	Supported sidelink positioning methods; [11]
2)	In coverage or not; [9]
3)	Location; [10]
4)	PLMN; [10]
5)	Stationary or movable; [7]


In the following, we will discuss the content of metafield in various cases.
Announcement message in Model A
For anchor UE discovery in absolute positioning, Model A discovery can be used for both session-based positioning and session-less positioning. In this case, the SLPP metafield in Annoucement message should include UE role indicator (anchor UE), UE ID, coverage status (in coverage or not), supported SL positioning method/measurement, mobility-related information (Stationary or movable), SL-PRS assistant data (e.g., sequence ID). Location info of anchor UE is FFS since it is unclear whether there is a security issue.
In SA2 specification [1], positioning server UE discovery & selection is captured as below:
	5.2.3	SL Positioning Server UE Discovery & Selection
SL Positioning Server UE Discovery & Selection is performed by the Target UE, when it meets one or more of the following criteria:
-	The Target UE and the discovered SL Reference UEs are currently not served by a network supporting Ranging/SL Positioning (e.g. because they are out-of-coverage or the serving network does not support Ranging/SL Positioning). The Ranging/SL Positioning Support is configured in the AMF according to network capabilities. If AMF receives Ranging/SL Positioning Capability from UE, AMF may include Ranging/SL Positioning Support indicator in the Registration Accept message to indicate that the serving network supports Ranging/SL Positioning. SL Reference UE and Target UE may indicate whether its serving network supports Ranging/SL Positioning or not to each other. The indication of serving network not supporting Ranging/SL Positioning can be reused to notify each other when UE has no NAS connection available.
Editor's note:	Need to determine if such indication is provided during discovery or capability exchange, and whether or not it requires RAN WG2 involvement.
-	The Target UE is not capable of performing SL Positioning Server UE functionalities.
-	The SL Reference UEs are not capable of performing SL Positioning Server UE functionalities.
The discovery of SL Positioning Server UE follows the same principles as specified in clause 5.2.1. The UE can indicate its role “SL Positioning Server UE” in its list of supported roles during discovery, if it is authorized to be a SL Positioning Server UE in a given PLMN as per the Authorization and Provisioning for Ranging/SL positioning service as specified in clause 5.1.
The Target UE shall discover and select a SL Positioning Server UEs that are in the same or different serving PLMN of the Target UE and the Reference UE(s).
Editor's note:	Other criteria for the selection of SL Positioning Server UE is FFS, and can be coordinated with RAN WGs.


For positioning server UE discovery, model A discovery is applicable. It is undesirable to define the capability of server UE. We understand that only the role indicator (server UE) needs to be included in Annoucement message.
Proposal 10: The SLPP metafield in Annoucement message may include: 
· UE role
· UE ID, e.g., Application ID
· Coverage status, i.e., in coverage or not
· Supported SL positioning method/measurement
· Mobility status, stationary or movable
· SL-PRS assistant data (e.g., sequence ID)

Solicitation message in Model B
For sidelink positioning, UE IDs of target UE and reference UE (note: in this paper, reference UE is the UE of the target UE relative to its location in case relative positioning or ranging) are expected to be provided in the LCS request. Model B discovery is applicable to discover a specific UE via UE ID. The SLPP metafield in the Solicitation message should include required UE role indicator and required UE ID of target UE or reference UE. 
For anchor UE discovery, Model B discovery can also be used. In addition to role indicator, some filter conditions, e.g., required coverage status, required SL positioning method/measurement, required mobility status, can be included in Solicitation message, which can reduce the unnecessary interaction for the unsuitable anchor UEs. For absolute positioning, the location of anchor UE must be known or be able to be known, otherwise, the anchor UE is meaningless. If there is role distinguish between reference UE and anchor UE, knowledge of location is not needed since the role can imply the knowledge of the location.
For positioning server UE discovery, Model B discovery is applicable. It is undesirable to define the capability of server UE. We understand that only role indicator needs to be included in Solicitation message.
Proposal 11: The SLPP metafield in Solicitation message may include: 
· Required UE role
· Required UE ID, e.g., Application ID
· Required coverage status, i.e., in coverage or not
· Required SL positioning method/measurement
· Required mobility status, i.e., Stationary or movable 

Response message in Model B
For model B discovery, multiple UE roles or UE IDs can be indicated in the metafield in Solicitation message. The UE who satisfy the requirements in the metafield may feedback a response message and indicate its UE role and/or UE ID.
Proposal 12: The SLPP metafield in Response message may include: 
· UE role
· [bookmark: _GoBack]UE ID, e.g., Application ID

3. Conclusion
In the contribution, we have the following proposals:
Communication Model of SLPP protocol
Proposal 1: In the SLPP specification, further clarify that one of "Endpoint A" and "Endpoint B” should be positioning server (i.e., server UE or LMF).

UE-only Operation: Validity of anchor UE
Observation 1: If it is required that anchor UEs must be in the coverage of both target UE and server UE, there are fewer (or even no) valid anchor UEs, which impacts the positioning accuracy or even the availability of positioning. If anchor UEs only need to be in the coverage of target UE, the valid anchor UEs are more but SLPP forwarding via target UE may need to be supported.
Proposal 2: For UE-only Operation, RAN2 to discuss whether the selected anchor UEs must be in the coverage of both target UE and server UE, or just be in the coverage of target UE.
Proposal 3: For UE-only Operation, if selected anchor UEs are only required in the coverage of target UE, discuss whether SLPP forwarding is supported. If supported, the TP in the Annex can be considered as the baseline for further discussion.

UE-only Operation: SLPP Session ID
Proposal 4: For UE-only Operation, SLPP session ID contains the UE ID of the assigner of SLPP session ID and a sequence number. FFS which type of UE ID is used, e.g., UE application ID, Layer-2 ID. 
Proposal 5: For UE-only Operation, one single SLPP session ID is used for message exchange between all the relevant UEs for one SLPP positioning, e.g., between server UE and target UE, between server UE and anchor UE1, between server UE and anchor UE2. 

Network-based Operation: Session ID
Proposal 6: For Network-based Operation, RAN2 to discuss the following three alternatives regarding how LMF sets the field of SLPP session ID in SLPP message between LMF and UE:
· Alt 1: LMF may assign a separate SLPP session ID and include it in SLPP message;
· Alt 2: LMF may set SLPP session ID as the routing ID/correlation ID;
· Alt 3: the SLPP session ID is set to absent.

Procedure for Anchor UE selection
Proposal 7: Support the function of request/provide candidate anchor UE information via SLPP procedure. RAN2 to discuss the following two alternatives:
· Alt 1: introduce a new SLPP procedure;
· Alt 2: reuse the procedure of request/provide assistance data;

Metafield of Discovery message 
Proposal 8: Confirm that RAN2 is responsible for defining the structure of metafield in the discovery message, i.e., the structure of metafield is defined in SLPP specification.
Proposal 9: RAN2 to define the individual metafield structures separately for Announcement message, Solicitaion message and Response message.
Proposal 10: The SLPP metafield in Annoucement message may include: 
· UE role
· UE ID, e.g., Application ID
· Coverage status, i.e., in coverage or not
· Supported SL positioning method/measurement
· Mobility status, stationary or movable
· SL-PRS assistant data (e.g., sequence ID)
Proposal 11: The SLPP metafield in Solicitation message may include: 
· Required UE role
· Required UE ID, e.g., Application ID
· Required coverage status, i.e., in coverage or not
· Required SL positioning method/measurement
· Required mobility status, i.e., Stationary or movable 
Proposal 12: The SLPP metafield in Response message may include: 
· UE role
· UE ID, e.g., Application ID
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************************************* First Change ******************************************
[bookmark: _Toc144484964][bookmark: _Toc144116956][bookmark: _Toc131140008][bookmark: _Toc52548254][bookmark: _Toc52547724][bookmark: _Toc52547194][bookmark: _Toc52546664][bookmark: _Toc46486319][bookmark: _Toc37680749][bookmark: _Toc27765092]4.1.4	SLPP Messages
The following message types are defined:
-	Request Capabilities;
-	Provide Capabilities;
-	Request Assistance Data;
-	Provide Assistance Data;
-	Request Location Information;
-	Provide Location Information;
-	Abort;
-	Error;
-	Message Forwarding.

************************************* Next Change ******************************************
5.6	Message Forwarding Procedure
[bookmark: _Toc139050821][bookmark: _Toc52548286][bookmark: _Toc52547756][bookmark: _Toc52547226][bookmark: _Toc52546696][bookmark: _Toc46486351][bookmark: _Toc37680781][bookmark: _Toc27765124]5.6.1	General
This clause describes how a SLPP message from Endpoint A is forwarded to Endpoint B via Target UE in case Endpoint A cannot directly communicate with Endpoint B.
[bookmark: _Toc139050822][bookmark: _Toc52548287][bookmark: _Toc52547757][bookmark: _Toc52547227][bookmark: _Toc52546697][bookmark: _Toc46486352][bookmark: _Toc37680782][bookmark: _Toc27765125]5.6.2	Procedures related to Message Forwarding
Figure 5.6.2-1 shows the Message Forwarding procedure.


Figure 5.6.2-1: SLPP Message Forwarding procedure
1.	Endpoint A needs to send an SLPP message to Endpoint B, but Endpoint A cannot directly communicate with Endpoint B. Endpoint A sends a MessageForwarding message to target UE. In the MessageForwarding message, the SLPP message is included as a container and the destination is set to Endpoint B.
2.	Target UE decodes the MessageForwarding message and gets to know that the destination is Endpoint B. If Endpoint B is an UE and there is no sidelink unicast connection between Target UE and Endpoint B, target UE initiates the sidelink unicast connection setup procedure with Endpoint B. 
3.	Target UE sends a MessageForwarding message to Endpoint B. In the MessageForwarding message, the SLPP message is included as a container and the destination is set to Endpoint B. Endpoint B decodes the MessageForwarding message and gets to know that the destination is itself. Endpoint B decodes the SLPP message. 


************************************* Next Change ******************************************
[bookmark: _Toc144484984][bookmark: _Toc144116976]6.2.1	General message structure
<ignore unrelated>
[bookmark: _Toc144484987]–	SLPP-MessageBody
The SLPP-MessageBody identifies the type of an SLPP message and contains all SLPP information specifically associated with that type.

-- ASN1START
-- TAG-SLPP-MESSAGEBODY-START

SLPP-MessageBody ::= CHOICE {
    c1                          CHOICE {
        requestCapabilities         RequestCapabilities,
        provideCapabilities         ProvideCapabilities,
        requestAssistanceData       RequestAssistanceData,
        provideAssistanceData       ProvideAssistanceData,
        requestLocationInformation  RequestLocationInformation,
        provideLocationInformation  ProvideLocationInformation,
        abort                       Abort,
        error                       Error,
        spare8 messageForwarding           MessageForwardingNULL,
        spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL
    },
    messageClassExtension    SEQUENCE {}
}

-- TAG-SLPP-MESSAGEBODY-STOP
-- ASN1STOP

************************************* Next Change ******************************************
[bookmark: _Toc144484989][bookmark: _Toc144116980]6.2.2	Message definitions
<ignore unrelated>
–	MessageForwarding

-- ASN1START
-- TAG-MESSAGEFORWARDING-START

MessageForwarding ::= SEQUENCE {
    criticalExtensions      CHOICE {
        c1                      CHOICE {
            messageForwarding    MessageForwarding-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture    SEQUENCE {}
    }
}

MessageForwarding-IEs ::= SEQUENCE {
    destination                          ForwardingDestination,
    slppMessage                          OCTET STRING,
    nonCriticalExtension                 SEQUENCE {}     OPTIONAL
}


ForwardingDestination ::= CHIOCE {
    server                          NULL,
    ue                          	 UEID  --FFS
}


-- TAG-MESSAGEFORWARDING-STOP
-- ASN1STOP

*************************************** End ***** ******************************************
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