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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]At the RAN2#122 meeting, RAN2 further discussed the sidelink positioning and achieved the following agreements:
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.

Anchor UE selection is supported by information about the candidate anchor UEs.  At least the following list can be discussed for use in anchor UE selection:
1.	UE roles
2.	Supported positioning method
3.	In coverage or not
4.	RSRP
5.	LOS/NLOS
6.	Location
7.	PLMN
A normative requirement on which anchor UEs to select (e.g., ranking) will not be specified.
RAN2 impact of this information to be determined.
FFS which information would be determined statically/dynamically.

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.

In this contribution, we will further discuss the details for sidelink positioning in RAN2.
2. Discussion
2.1 SLPP procedure for UE not served by the LMF
In the running SA2 specification [4], the procedures of SL-MO-LR involving LMF is as below:
	

Figure 6.20.1-1: SL-MO-LR Procedure
…
9.	The serving AMF selects an LMF serving UE1 (e.g. an LMF that supports Sidelink positioning/ranging) and sends an Nlmf_Location_DetermineLocation service operation towards the LMF with the information from the SL-MO-LR Request. The service operation includes a LCS Correlation identifier.
10.	The LMF sends a request to UE1 for the capabilities of UEs 1 to n.
NOTE 3:	UE2/.../UEn is not assumed to be served by the same LMF serving UE1.
Editor's note:	It is FFS the update when the LMF also serves UE2/.../UEn with alignment with RAN.
11.	UE 1 returns its capabilities to the LMF. UE1 may additionally return the capabilities of the UEs obtained at step 5 if requested by the LMF at step 10.
12.	UE1 may send a request for specific assistance data to the LMF.
13.	LMF sends the requested assistance data to UE1, and UE1 forwards the assistance data received from LMF to UE2/.../UEn. The assistance data may assist UEs 1 to n to obtain Sidelink location measurements at step 15 and/or may assist UE1 to calculate Sidelink positioning/ranging location results at step 16.
NOTE 4:	Steps 10 and 11 can be omitted if UE1 includes a message containing the capabilities of UEs 1 to n in the SL-MO-LR request at step 8. Step 12 can be omitted if UE1 includes a message containing the request for specific assistance data in the SL-MO-LR request at step 8.
Editor's note:	Whether step 10-11 are needed will be aligned with RAN WGs.
14.	If the SL-MO-LR request at step 8 indicated location calculation assistance is needed and/or indicated transfer of Sidelink positioning/ranging location results to an LCS Client or AF, the LMF sends a request for location information to UE1 and may also send a request for location information to UE2/.../UEn if it is served by the LMF. If LMF determines to apply UE based SL Positioning, LMF includes in the request the indication of UE based SL Positioning. LMF may also provide the list of candidate Located UE(s), if absolute location is requested at step 8. If scheduled location time is received at step 14. LMF may include a scheduled location time.
Editor's note:	It needs to be aligned with RAN WG2 if the list of candidate Located UE(s) is provided in step 13 or step 14.
15.	UE1 instigates a Sidelink positioning/ranging procedure among UEs 1 to n in which UEs 1 to n obtain Sidelink location measurements and UEs 2 to n transfer their Sidelink location measurements to UE 1 and/or to the LMF (depending on the assistance requested). If scheduled location time is received at step 14, Sidelink positioning/ranging is performed at the scheduled location time.
…


From the above procedures, three types of entities are involved in the sidelink positioning, i.e., LMF (server), UE1, UE2-UEn. If the UE2-UEn is not served by the LMF, UE1 needs forward the SLPP message from LMF to UE2-UEn. To our understanding, the message forwarding will have a specification impact on RAN2 ASN.1 design. 
Observation 1: In the SL positioning procedure in SA2, the SLPP message from LMF can be forwarded from UE served by the LMF to the UE(s) not served by the LMF.
In 3GPP, a protocol layer is designed between two entities. A message of a protocol layer is generated by an entity, and is terminated in the peer, i.e., the peer decodes/parses the message. Between the two entities, there may be intermediate entity(s) which transparently forward the message as lower transport layer nodes, but do not decode/parse the message.


Figure 2.1-1 transparently forward messages between entities
It is not the usual practice that a protocol layer is designed between more than two entities as shown in Figure 2, which greatly increases the specification complexity. 


Figure 2.1-2 protocol between more than two entities
For the above case, generally it should be divided into two protocol layers, as below:


Figure 2.1-3
Observation 2: Generally, a protocol layer is designed between two entities. If there are more than two entities (except intermediate entities as lower transport layer nodes) related to the protocol layer, it should be divided into multiple protocol layers.
From the view of RAN2, we understand that there are two alternatives for the design of sidelink positioning protocol layer:
· Alt 1: SLPP is the protocol layer between server (LMF or server UE) and UE (target UE/anchor UE). There may be intermediate entities as lower transport layer nodes.

 
Figure 2.1-4
For UE-only sidelink positioning, server UE can send a SLPP message to UE2-UEn in direct PC5 interface or via UE1/target UE.
For LMF-related sidelink positioning, the LMF can send a SLPP message to UE2-UEn via direct Uu interface, or via UE1/target UE. If it is via UE1/target UE, the Relay or signalling forwarding can be considered, e.g., if the LMF wants to send a SLPP message to UE2/UEn, the SLPP message as a container can be sent to UE1 firstly, and then UE1 forwards the container to UE2/UEn without decoding.
· Alt 2: SLPP is actually two protocol layers: SLPPa between server and UE1, SLPPb between UE1 and UE2-UEn.


Figure 2.1-5
The Server sends a SLPPa message to UE1. The UE1 decodes/parses the SLPPa message and based on the content of the SLPPa message, the UE1 may generate multiple SLPPb messages and send the messages separately to the UE2-UEn. In the opposite direction, the UE1 may generate one SLPPa message and send the message to the Server after receiving multiple SLPPb messages from UE2-UEn. Since the roles/functions of Server/UE1/UE2-UEn are different, the procedures or contents of messages may be different for SLPPa and SLPPb. For example, in step 11 and step 18 of the above SA2 SL-MO-LR procedure, the UE1 needs to exchange multiple UEs’s capability or measurement results to the LMF, but there is only one UEs’s capability or measurement result between the UE1 and any one of UE2-UEn.
With Alt 1, the architecture of protocol layer and procedures is similar to Uu positioning, e.g., there is only one control node, i.e., server. The existing procedures, e.g., Capability exchange, Assitant Data exchange, Location Infor exchange occur only between server and UE, and can be reused. The logic is quite simple. 
With Alt 2, actally for sidelink positioning there are two protocol layers. RAN2 needs to discuss which procedures are needed separately for SLPPa and SLPPb. The specification may be quite complex.
Proposal 1: RAN2 to discuss whether and how to support SLPP messages forwarding between LMF and UE that are not served by the LMF:
· Alt 1: SLPP message is transparently forwarded from the UE served by LMF to the UE not served by the LMF.
· Alt 2: UE served by LMF will decode the SLPP message, and then generates another SLPP message and sends it to UE not served by the LMF. In this sense, SLPP is logically divided into two protocols: SLPPa between LMF and UE served by LMF, SLPPb between UE served by LMF and UE not served by the LMF.
2.2 Protocol stack between UEs
RAN2 has agreed that PC5-U is used for transport of SLPP. In current SA2 specification [1], SLPP (i.e., RSPP in SA2) transport uses the V2X Communication procedures or 5G ProSe Direct Communication procedures:
	[bookmark: _Toc134242625][bookmark: _Toc133441661][bookmark: _Toc128730194]5.3.2	Transport of RSPP over PC5
[bookmark: _Toc134242626][bookmark: _Toc133441662][bookmark: _Toc128730195]5.3.2.1	General
Depending on type of the UE (e.g. V2X capable or 5G ProSe capable), V2X Communication procedures as defined in TS 23.287 [6] or 5G ProSe Direct Communication procedures as defined in TS 23.304 [7] are used for the RSPP transport between UEs over PC5:
-	For V2X capable UEs, policies and parameters defined in TS 23.287 [6] clause 5.1.2.1 are used to determine the corresponding transport configurations for the RSPP signalling. The V2X service type shall take the value(s) defined for "Ranging/SL Positioning Protocol" in corresponding format in different regions, e.g. ITS-AID, PSID, or AID as described in TS 23.287 [6] clause 3.1.
-	For 5G ProSe capable UEs, policies and parameters defined in TS 23.304 [7] clause 5.1.3.1 applies. To determine the parameters, the ProSe services (i.e. ProSe identifiers) shall take the value(s) defined for "Ranging/SL Positioning Protocol" in corresponding format described in TS 23.304 [7] clause 3.1.
NOTE:	For a UE that is both V2X capable and 5G ProSe capable, separate RSPP sessions will be used, i.e. no V2X and 5G ProSe cross communication is supported.


According to the above description (especially the yellow-highlighted part), SLPP is regarded as a kind of V2X/ProSe application layer service in SA2. In SA2 specification [2], the handling of PC5 QoS Flows based on PC5 QoS Rules is as below (extracted from [2]):


Figure 2.2-1: Handling of PC5 QoS Flows based on PC5 QoS Rules
The following figure (which is extracted from Section 6.1.1, TS 23.287 [2]) depicts PC5 User Plane Protocol stack:


Figure 2.2-2: PC5 User Plane Protocol stack
From above, although application layer data packets pass through V2X layer for QoS mapping, the V2X layer is not reflected in the PC5 User Plane Protocol stack since there is only QoS handling, but no addition of V2X layer packet header in V2X layer.
Observation 3: Although application layer data packets pass through V2X layer for QoS mapping, the V2X layer is not reflected in the PC5 User Plane Protocol stack.
Referring to the PC5 User Plane Protocol stack, we understand that protocol stack of SLPP should not reflect V2X layer as PC5 User Plane Protocol stack and should be as follows:


Figure 2.2-3: Protocol stack for SLPP between UEs
Proposal 2: Capture the protocol stack of SLPP between UEs in stage 2 specification, i.e., SLPP layer is on top of IP/Non-IP layer.

2.3 NRPPa like SLPP procedures
In SI phase, it was agreed that SLPP is introduced to support at least the following functionalities:
-	SL Positioning Capability Transfer
-	SL Positioning Assistance Data exchange
-	SL Location Information Transfer
-	Error handling
-	Abort
From a certain point of view, anchor UE in sidelink positioning is very similar to TRP/gNB in Uu positioning. In Uu positioning, NRPPa procedures including TRP information request/response, positioning information request/response, positioning activation request/response, and measurement request/response, are used between LMF and TRP/gNB. Accordingly, in sidelink positioning we understand that corresponding SLPP procedures similar to some NRPPa procedures need to be introduced:
· TRP information request/response and positioning information request/response can be merged with assistance data exchange.
· Measurement request/response is similar to location information exchange.
· For positioning activation request/response, no similar procedure in SLPP. Therefore, new procedures should be introduced, e.g., SL PRS transmission trigger/deactivation procedure.
Besides, RAN1 made the following agreement related to the trigger of SL-PRS transmission that indicates other UE could trigger the SL-PRS transmission by high layer message.
	Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE


Therefore, we propose:
Proposal 3: Introduce new SLPP procedures for SL-PRS transmission trigger/deactivation.

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.


Observation 4: 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.
SA2 specification [4] reflects the procedures related to the Observation 3 in the following Step10 – Step15.
	


Figure 6.20.3-1: SL-MT-LR Procedure
…
10.	The LMF sends an SL-MT-LR request to the serving AMF as a supplementary services message, using the Namf_Communication_N1N2MessageTransfer service operation, and the session ID parameter is set to the LCS Correlation identifier.
The SL-MT-LR request may include the application layer IDs of the other UEs 2 to n, the types of required location results (e.g. relative locations or distances and/or directions) and SL reference UE(s) in case of relative locations.
Editor's note:	Whether supplementary services message or lpp will be sent from LMF to UE is FFS and needs the coordination with RAN WGs.
11.	The serving AMF forwards the SL-MT-LR request and a Routing identifier equal to the LCS Correlation identifier to UE1 using a DL NAS TRANSPORT message.
12.	UE1 attempts to discover the other UE 2 to n using their Application Layer IDs if not already discovered using procedure defined in clause 6.4 of TS 23.586 [40].
13.	UE1 obtains the sidelink positioning capabilities of the discovered UEs via the SLPP if not already obtained.
14.	UE1 returns a supplementary services SL-MT-LR response to the serving AMF in an UL NAS TRANSPORT message and includes the Routing identifier received in step 11.
The SL-MT-LR response indicates which of UEs 2 to n have been discovered and the sidelink positioning capabilities of the discovered UEs.
15.	The serving AMF forwards the SL-MT-LR response to the LMF indicated by the Routing identifier received at step 14 and includes a LCS Correlation identifier equal to the Routing identifier.
…


However, whether supplementary services message or lpp will be sent from LMF to UE in Step10 – Step15 is FFS and needs the coordination with RAN WGs (see the yellow-highlighted in the above). 
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. 
Proposal 4: Introduce a SLPP procedure of request/provide discovered anchor UE. Send a LS to SA2 to Inform the conclusion.

2.5 Metafield of Discovery message
In SA2 specification [1], the metafield is called as “RSPP specific meta data” or “RSPP metadata information”:
	[bookmark: _Toc123153991][bookmark: _Toc138257496][bookmark: _Toc136480626][bookmark: _Toc136480513][bookmark: _Toc134242619][bookmark: _Toc133441655][bookmark: _Toc128730189][bookmark: _Toc517047989][bookmark: _Toc122419929][bookmark: _Toc73625505]5.2	Ranging/Sidelink Positioning UE Discovery & Selection
[bookmark: _Toc138257497][bookmark: _Toc136480627][bookmark: _Toc136480514][bookmark: _Toc134242620][bookmark: _Toc133441656][bookmark: _Toc128730190]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.

[bookmark: _Toc138257548][bookmark: _Toc136480678][bookmark: _Toc136480565][bookmark: _Toc134242670][bookmark: _Toc133441703]6.4.2	Ranging/SL Positioning UE discovery with 5G ProSe capable UE
[bookmark: _Toc138257549][bookmark: _Toc136480679][bookmark: _Toc136480566][bookmark: _Toc134242671][bookmark: _Toc133441704]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 it is better that RAN2 defines the structure.
Proposal 5: confirm that RAN2 is responsible to define the structure of metafield of 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 6: RAN2 to define the individual metafield structures separately for Announcement message, Solicitaion message and Response message.
In the following, we will discuss the content of metafield in various cases.
Discovery of target UE and reference UE
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 A discovery is a single message procedure, which is mainly used to announce some information. Therefore, model A discovery is not applicable for target UE discovery and reference UE discovery, while model B discovery is applicable. The SLPP metafield in the Solicitation message should include UE role indicator and UE ID. 
Proposal 7: To support model B discovery of target UE and reference UE for ranging, the SLPP metafield in Solicitation message should includes UE role information and UE ID. 
Discovery of anchor UE
For anchor UE discovery in case absolute positioning, we think that model A discovery can be used at least for session-less positioning. In the case, the SLPP metafield in Annoucement message should include role indicator(anchor UE), assistant data(e.g., SL PRS transmission config). Location info of anchor UE is FFS since it is unclear whether there is security issue. Model B discovery can be used for session-based positioning. Besides role indicator, some filter conditions, e.g., supported method requirement, 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 location. 
Proposal 8: To support model A/B discovery of anchor UE for absolute positioning: 
· For model A, the SLPP metafield in Annoucement message should include UE role information, assistant data (e.g., SL PRS transmission config), location info (FFS)
· For model B, the SLPP metafield in Solicitation message should include UE role information (anchor UE), filter conditions, e.g., requirement of supported method/measurement, mobility-related information.
Discovery of server UE
In SA2 specification [1], positioning server UE discovery & selection is captured as below:
	[bookmark: _Toc138257499][bookmark: _Toc136480629][bookmark: _Toc136480516][bookmark: _Toc134242622][bookmark: _Toc133441658]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, both model A and model B discovery are applicable. It is undesirable to define the capability of server UE. We understand that only role indicator needs to be include in Annoucement and Solicitation message.
Proposal 9: To support model A/B discovery of positioning server UE, the SLPP metafield in Annoucement message and Solicitation message should include UE role information.
For model B discovery, whether and which information needs to be included in the Response message needs to further study, e.g., it is unclear whether there is security issue if SL positioning capability of the UE is included in the Response message since there is no security protection.
Proposal 10: For model B discovery, it is FFS on SLPP metafield in Response message, e.g., SL positioning capability of the UE. 

2.6 SL-PRS resource allocation 
In WID[5], an objective has been identified as follow.
	· 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.


Although the resource allocation mechanism for SL-PRS is attributed to RAN1’s scope, inherited from sidelink communication, resource (re-)selection in Scheme 2 and resource request in Scheme 1 should be eventually performed by MAC entity. In this sense, RAN2 has responsibility to specify related UE’s behavior on the basis of some RAN1’s contribution. 
According to 38.321 description now and also SL-PRS characteristics, we believe the following issues are worth to discuss.
Firstly, SL-PRS can be transmitted in two kinds of resources pool, such as dedicated SL-PRS RP and shared RP with sidelink communication. When performing resource (re-)selection in Scheme 2 for SL-PRS transmission, RAN2 needs to consider: does the type of RP will affect UE’s behavior on selection on resource pool? Furthermore, what information can be referred for RP selection and/or resource (re-)selection? RAN2 are supposed to discuss how the MAC entity selects the final SL grant to transmit SL-PRS.
Apart from that, in a shared RP, there are at least three types of transmission, SL-PRS, PSCCH and PSSCH. RAN1 has confirmed that two types of information can be carried in PSSCH as,
	Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.


2nd SCI is used for indication of the related transmission to the peer UE; while SL-SCH can be used for sidelink data. If RAN2 has no concern for a SL grant selected for SL-PRS transmission can be multiplexed with sidelink data transmission when there are remaining resources after arrangement for SL-PRS, the arising issue is that the procedure logical channel prioritization for such multiplex.
For Scheme 1, SL PRS is just physical signal and is different from SL data. The existing sidelink resource request scheme for SL data in MAC specification, e.g., SL-BSR, is not applicable to the SL PRS. Therefore, RAN2 needs to discuss how the UE transmitting the SL PRS requests sidelink resource from the serving gNB.
Proposal 11: RAN2 to discuss the impact of resource allocation for SL-PRS on MAC specification, the following issues should be addressed:
· Issue 1: resource (re-)selection in Scheme 2
· Issue 2: LCP scheme for SL-PRS and sidelink data within shared resource pool
· Issue 3: sidelink resource request scheme in Scheme 1

2.7 SLPP Positioning session
Anchor UEs are likely deployed by the operator, e.g., RSU in V2X scenario. Multiple regular V2X UEs near an anchor UE may have the positioning requirements at the same time, which needs the anchor UE’s participation in multiple positioning processes. Therefore, it should be supported that a UE can simultaneously participate in multiple sidelink positioning sessions.
In the traditional Uu positioning, the positioning session (i.e., LPP session) is maintained by the higher layer (NAS layer). The situation may be changed at least for LMF-independent sidelink positioning since there is no NAS layer between UEs. In the last RAN2 meeting, SLPP over PC5-U was agreed. It seems that it is undesired that the SLPP session ID is carried in the “PC5-U” since it cannot be standardized by the 3GPP. We understand that the SLPP session can be maintained by the SLPP layer itself, with the help of SLPP session ID to organize several positioning sessions. 
Proposal 12: SLPP session ID is maintained in the SLPP layer, i.e., introduce SLPP session ID in SLPP messages.
For LPP session, there is no explicit session setup/release procedure. We think that similar to LPP session, it is unnecessary to introduce explicit SLPP session setup/release procedure.
Proposal 13: Explicit SLPP session setup/release procedure is not needed.
3. Conclusion
In the contribution, we have the following proposals:
SLPP procedure for UE not served by the LMF
Observation 1: In the SL positioning procedure in SA2, the SLPP message from LMF can be forwarded from UE served by the LMF to the UE(s) not served by the LMF.
Observation 2: Generally, a protocol layer is designed between two entities. If there are more than two entities (except intermediate entities as lower transport layer nodes) related to the protocol layer, it should be divided into multiple protocol layers.
Proposal 1: RAN2 to discuss whether and how to support SLPP messages forwarding between LMF and UE that are not served by the LMF:
· Alt 1: SLPP message is transparently forwarded from the UE served by LMF to the UE not served by the LMF.


· Alt 2: UE served by LMF will decode the SLPP message, and then generates another SLPP message and sends it to UE not served by the LMF. In this sense, SLPP is logically divided into two protocols, i.e., SLPPa between LMF and UE served by LMF, SLPPb between UE served by LMF and UE not served by the LMF.



Protocol stack between UEs
Observation 3: Although application layer data packets pass through V2X layer for QoS mapping, the V2X layer is not reflected in the PC5 User Plane Protocol stack.


Figure 2.2-3: Protocol stack for SLPP between UEs
Proposal 2: Capture the protocol stack of SLPP between UEs in stage 2 specification, i.e., SLPP layer is on top of IP/Non-IP layer.

[bookmark: _GoBack]NRPPa like SLPP procedures
Proposal 3: Introduce new SLPP procedures for SL-PRS transmission trigger/deactivation.

Procedure for Anchor UE selection 
Observation 4: 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.
Proposal 4: Introduce a SLPP procedure of request/provide discovered anchor UE. Send a LS to SA2 to Inform the conclusion.

Metafield of Discovery message 
Proposal 5: confirm that RAN2 is responsible to define the structure of metafield of discovery message, i.e., the structure of metafield is defined in SLPP specification.
Proposal 6: RAN2 to define the individual metafield structures separately for Announcement message, Solicitaion message and Response message.
Proposal 7: To support model B discovery of target UE and reference UE for ranging, the SLPP metafield in Solicitation message should includes UE role information and UE ID. 
Proposal 8: To support model A/B discovery of anchor UE for absolute positioning: 
· For model A, the SLPP metafield in Annoucement message should include UE role information, assistant data (e.g., SL PRS transmission config), location info (FFS)
· For model B, the SLPP metafield in Solicitation message should include UE role information (anchor UE), filter conditions, e.g., requirement of supported method/measurement, mobility-related information.
Proposal 9: To support model A/B discovery of positioning server UE, the SLPP metafield in Annoucement message and Solicitation message should include UE role information.
Proposal 10: For model B discovery, it is FFS on SLPP metafield in Response message, e.g., SL positioning capability of the UE. 

SL-PRS resource allocation
Proposal 11: RAN2 to discuss issues regarding resource allocation for SL-PRS in terms of
· Issue 1: resource (re-)selection in Scheme 2
· Issue 2: LCP scheme for SL-PRS and sidelink data if SL grant is within shared resource pool
· Issue 3: sidelink resource request scheme in Scheme 1

SLPP Positioning session
Proposal 12: SLPP session ID is maintained in the SLPP layer, i.e., introduce SLPP session ID in SLPP messages.
Proposal 13: Explicit SLPP session setup/release procedure is not needed.

4. Reference
[1]. 3GPP TS 23.586 v18.0.0
[2]. 3GPP TS 23.287 v18.0.0
[3]. R2-2301938	LS on support of multiple Target UEs	SA2
[4]. 3GPP TS 23.273 v18.2.0
[5]. RP-231460		Revised WID on Expanded and Improved NR Positioning

image1.emf
UEn UE2

Ă

.

UE1 AMF LMF PCF

2. UE discovery

5. Capability Exchange

15. Sidelink Positioning/Ranging Procedure 

17. Calculate Location Results for UEs 1 to n 

18. Provide Location Information for UEs 1 to n

23. DL NAS TRANSPORT (SL-MO-LR Response)

20. Calculate 

Location 

Results for UEs 

1 to n 

14. Request Location Information for UEs 1 to n

8. UL NAS TRANSPORT (SL-MO-LR Request)

9. Nlmf_Location_DetermineLocation Request

21. Nlmf_Location_DetermineLocation Response

1. Ranging/SL positioning service authorization and policy/parameter provisioning 

3. Establish secure links

4. Notify and Verify Ranging/SL positioning 

GMLC

NEF/AF or 

LCS Client

7. UE Triggered Service Request

22. Transfer Location Results to GMLC and 

optionally to AF or LCS Client

6. Determine SL-MO-LR

16. UE1...UEn 5GC-MO-LR Procedures 

12-13. sharing Assistance Data for UEs

10. Capabilities Request for UEs 1 to n

11. Capabilities Response for UEs 1 to n

19. UE1...UEn 5GC-MT-LR Procedures 


Microsoft_Visio_Drawing.vsdx
UEn
UE2
….
UE1
AMF
LMF
PCF
2. UE discovery
5. Capability Exchange
15. Sidelink Positioning/Ranging Procedure
17. Calculate Location Results for UEs 1 to n
18. Provide Location Information for UEs 1 to n
23. DL NAS TRANSPORT (SL-MO-LR Response)
20. Calculate Location Results for UEs 1 to n
14. Request Location Information for UEs 1 to n
8. UL NAS TRANSPORT (SL-MO-LR Request)
9. Nlmf_Location_DetermineLocation Request
21. Nlmf_Location_DetermineLocation Response
1. Ranging/SL positioning service authorization and policy/parameter provisioning
3. Establish secure links
4. Notify and Verify Ranging/SL positioning
GMLC
NEF/AF or LCS Client
7. UE Triggered Service Request
22. Transfer Location Results to GMLC and optionally to AF or LCS Client
6. Determine SL-MO-LR
16. UE1...UEn 5GC-MO-LR Procedures
12-13. sharing Assistance Data for UEs
10. Capabilities Request for UEs 1 to n
11. Capabilities Response for UEs 1 to n
19. UE1...UEn 5GC-MT-LR Procedures



image2.emf
Entity 2 Entity 1

Protocol Layer 1

Protocol Layer 1

Intermediate 

Entity


Microsoft_Visio_Drawing1.vsdx
Entity 2
Entity 1
Protocol Layer 1
Protocol Layer 1
Intermediate Entity






image3.emf
Entity 3 Entity 1

Protocol Layer 1

Protocol Layer 1

Entity 2

Protocol Layer 1


Microsoft_Visio_Drawing2.vsdx
Entity 3
Entity 1
Protocol Layer 1
Protocol Layer 1
Entity 2



Protocol Layer 1



image4.emf
Entity 3 Entity 1

Protocol Layer 1

Protocol Layer 2

Entity 2

Protocol Layer 1 Protocol Layer 2


Microsoft_Visio_Drawing3.vsdx
Entity 3
Entity 1
Protocol Layer 1
Protocol Layer 2
Entity 2



Protocol Layer 1
Protocol Layer 2




image5.emf
UE 

(UE2-UEn)

Server

(LMF or server UE)

SLPP SLPP

Intermediate Entity 

(e.g., UE1/target UE)


Microsoft_Visio_Drawing4.vsdx
UE 
(UE2-UEn)
Server
(LMF or server UE)
SLPP
SLPP
Intermediate Entity (e.g., UE1/target UE)






image6.emf
UE2-UEn Server

(LMF or server UE)

SLPPa

UE1/target UE

SLPPa SLPPb

SLPPb


Microsoft_Visio_Drawing5.vsdx
UE2-UEn
Server
(LMF or server UE)
SLPPa
UE1/target UE



SLPPa
SLPPb

SLPPb



image7.emf
V2X Application 

Layer

V2X Layer

Data packets from an application

PC5 QoS Rules

(mapping V2X data packets to PC5 QoS flows 

and apply PC5 QoS Flow ID (PFI)

PC5 QoS Flows

(all V2X data packets marked with the 

same PFI))

IP Non-IP

Map PC5 QoS flow to AS layer resources

(PFI -> radio bearers)

Radio Bearer 1

L2 Link 2

AS Layer

 Identified by source and 

destination L2 IDs, and the 

mode (broadcast, groupcast, 

unicast)

Radio Bearer 2

Radio Bearer 3

L2 Link  1


Microsoft_Visio_Drawing6.vsdx







V2X Application Layer

V2X Layer
Data packets from an application
PC5 QoS Rules
(mapping V2X data packets to PC5 QoS flows and apply PC5 QoS Flow ID (PFI)
PC5 QoS Flows
(all V2X data packets marked with the same PFI))
IP
Non-IP
Map PC5 QoS flow to AS layer resources
(PFI -> radio bearers)





Radio Bearer 1
L2 Link 2
AS Layer
Identified by source and destination L2 IDs, and the mode (broadcast, groupcast, unicast)
Radio Bearer 2
Radio Bearer 3
L2 Link  1



image8.emf
UE B

PHY

UEA

PHY

MAC

RLC

MAC

PDCP PDCP

RLC

PC5-U

SDAP SDAP

IP, Non-IP

IP, Non-IP

V2X App

V2X App


Microsoft_Visio_2003-2010_Drawing.vsd

image9.emf
UE B

PHY

UE A

PHY

MAC

RLC

MAC

PDCP PDCP

RLC

  PC5-U

SDAP SDAP

IP, Non-IP

IP, Non-IP

SLPP

SLPP


Microsoft_Visio_Drawing7.vsdx
UE B
PHY
UE

A
PHY
MAC
RLC
MAC
PDCP
PDCP
RLC

PC
5
-
U
SDAP
SDAP
IP, Non-IP
IP, Non-IP
SLPP
SLPP



image10.emf
UEn UE2

«.

UE1 AMF LMF VGMLC HGMLC

NEF/AF or 

LCS Client

6. Network Triggered 

Service Request

NG-

RAN

UDM

1. LCS Service Request

2. Nudm_SDM_Get

3. Nudm_UECM_Get

4. Ngmlc_Location_ProvideLocation Request

5. Namf_Location_ProvidePositioningInfo Request

7. NAS Location Notification Invoke Request

8. NAS Location Notification Return Result

12. UE1 discovers UEs 2 to n

13. UE1 obtains capabilities for 

discovered UEs

16. Sidelink Positioning/Ranging of UEs 1 to n as in steps 

10-19 of Figure 6.x.z-1

9. Nlmf_Location_DetermineLocation Request

10. Namf_Communication_N1N2MessageTransfer (SL-MT-LR Request, Correlation ID)

11. DL NAS TRANSPORT (SL-MT-LR Request, Routing ID)

14. UL NAS TRANSPORT (SL-MT-LR Response, Routing ID)

15. Namf_Communication_N1MessageNotify (SL-MT-LR Response, Correlation ID)

17. Nlmf_Location_DetermineLocation Response

19. Ngmlc_Location_ProvideLocation Response

18. Namf_Location_ProvidePositioningInfo Response

20. LCS Service Request


Microsoft_Visio_Drawing8.vsdx
UEn
UE2
….
UE1
AMF
LMF
VGMLC
HGMLC
NEF/AF or LCS Client
6. Network Triggered Service Request
NG-RAN
UDM
1. LCS Service Request
2. Nudm_SDM_Get
3. Nudm_UECM_Get
4. Ngmlc_Location_ProvideLocation Request
5. Namf_Location_ProvidePositioningInfo Request
7. NAS Location Notification Invoke Request
8. NAS Location Notification Return Result
12. UE1 discovers UEs 2 to n
13. UE1 obtains capabilities for discovered UEs
16. Sidelink Positioning/Ranging of UEs 1 to n as in steps 10-19 of Figure 6.x.z-1
9. Nlmf_Location_DetermineLocation Request
10. Namf_Communication_N1N2MessageTransfer (SL-MT-LR Request, Correlation ID)
11. DL NAS TRANSPORT (SL-MT-LR Request, Routing ID)
14. UL NAS TRANSPORT (SL-MT-LR Response, Routing ID)
15. Namf_Communication_N1MessageNotify (SL-MT-LR Response, Correlation ID)
17. Nlmf_Location_DetermineLocation Response
19. Ngmlc_Location_ProvideLocation Response
18. Namf_Location_ProvidePositioningInfo Response
20. LCS Service Request



image11.emf
Ranging/SL Positioning UE-1

(announcing)

1.Ranging and Sidelink positioning Announcement message

Ranging/SL Positioning UE-2

(monitoring)

Ranging/SL Positioning UE-3

(monitoring)

Ranging/SL Positioning UE-4

(monitoring)


Microsoft_Visio_Drawing9.vsdx
Ranging/SL Positioning UE-1
(announcing)
1.Ranging and Sidelink positioning Announcement message
Ranging/SL Positioning UE-2
(monitoring)
Ranging/SL Positioning UE-3
(monitoring)
Ranging/SL Positioning UE-4
(monitoring)



image12.emf
Ranging/SL Positioning UE-1

(discoverer)

1.Ranging and Sidelink positioning Solicitation message

Ranging/SL Positioning UE-2

(discoveree)

Ranging/SL Positioning UE-3

(discoveree)

Ranging/SL Positioning UE-4

(discoveree)

2a.Ranging and Sidelink positioning Response message

2b.Ranging and Sidelink positioning Response message


Microsoft_Visio_Drawing10.vsdx
Ranging/SL Positioning UE-1
(discoverer)
1.Ranging and Sidelink positioning Solicitation message
Ranging/SL Positioning UE-2
(discoveree)
Ranging/SL Positioning UE-3
(discoveree)
Ranging/SL Positioning UE-4
(discoveree)
2a.Ranging and Sidelink positioning Response message
2b.Ranging and Sidelink positioning Response message



image13.emf
UE 

(UE2-UEn)

Server

(LMF or server UE)

SLPP SLPP

Intermediate Entity 

(UE1/target UE)


Microsoft_Visio_Drawing11.vsdx
UE 
(UE2-UEn)
Server
(LMF or server UE)
SLPP
SLPP
Intermediate Entity (UE1/target UE)






Microsoft_Visio_Drawing12.vsdx
UE2-UEn
Server
(LMF or server UE)
SLPPa
UE1/target UE



SLPPa
SLPPb

SLPPb



Microsoft_Visio_Drawing13.vsdx
UE B
PHY
UE

A
PHY
MAC
RLC
MAC
PDCP
PDCP
RLC

PC
5
-
U
SDAP
SDAP
IP, Non-IP
IP, Non-IP
SLPP
SLPP



