3GPP TSG-RAN WG2 Meeting #123bis
R2-2310275
Xiamen, China, October 9th – 13th, 2023

Agenda item:
7.2.2
Source:
CMCC
Title:
Considerations on Sidelink positioning
Document for:
Discussion, Decision
Introduction
During RAN2#123 meetings about sidelink ranging/positioning, RAN2 has come to some agreements as follows. Among which, the agreements related to PC scenario is excluded here since it is deleted in the revised WID[1].

Agreements:

For LMF involved SL based positioning, follow SA2 on how to handle LMF involved SL based positioning between UE (who has connection with network), LMF and AMF. FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID.

At least for UE-only operation, introduce explicit field “sessionID” in SLPP, and put it under message header of SLPP message. FFS how session ID is defined.

At least for UE-only operation, the UE who receives the LCS request at least needs to:

-
Initiate the first SLPP procedure; 

-
Assign the sessionID, and include it in the SLPP messages (Rx side should use the received sessionID for messages in the same positioning session).

FFS within what scope the session ID is unique.

At least for UE-only operation, if the UE who receives the LCS request can act as the SL Positioning Server UE, then the UE shall trigger following procedures with each of UEs (UE2-UEn in the figure) in the SLPP session:

-
SL Positioning Capability Transfer procedure, 

-
SL Location Information Transfer (FFS on who decide positioning method) and 

-
SL Positioning Assistance Data exchange (depends on RAN1 discussion on how to select the SL-PRS resources)

In stage 3 specification, use "Endpoint A" and "Endpoint B” to describe the procedure instead of target UE, anchor UE and server UE concept, e.g. [figure omitted]

Agreement:

RAN2 to apply terms of “UE-only Operation” and “Network-based Operation” defined in TS 23.586 by SA2 for SLPP procedures.

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.

Agreements:

Define 8 priority levels for SL-PRS priority, same as the number of priority levels for SL-SCH. Send a LS to RAN1 and SA2 on RAN2 agreement with the understanding that the SL-PRS priority levels are mapped from sidelink positioning/ranging QoS. (14/14)

The SL-PRS priority can be provided by the UE’s own high layer when it triggers the SL-PRS transmission. (14/14) The following issues are open and can be raised in the LS for RAN1 input:


Whether the UE’s higher layer can provide SL-PRS priority for the SL-PRS triggered by peer UE


Whether the peer UE triggers the SL-PRS transmission can provide the SL-PRS priority

When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.

At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.

Support CBR measurement on both shared and dedicated resource pool for SL-PRS transmission. (14/14)

In this contribution, we further discuss some remaining issues and provide some potential enhancement for the SL positioning procedures. 
Discussion
In the legacy procedure, the location service request is transferred to LMF and LMF instigates the location procedures with RAN node(s) and the UE. For SL positioning with network coverage, LMF could be the node to initiate the positioning procedure. LMF may determine to perform hybrid PC5+Uu positioning operation or PC5-only positioning operation if it finds only Uu-based positioning is not enough to meet the requirement of the location service. The next question is how to determine which operation should be employed. As mentioned by the TR from SA [3], in some coverage scenarios, part of the involving UEs is out of coverage or the target UE is not able to measure on enough gNBs to perform Uu based positioning. SL positioning in the above coverage scenarios (i.e., in-coverage scenario or partial-coverage scenario) is employed to provide better location service, especially for coverage holes and NLOS environment. In these cases, LMF could determine the operation mode (e.g., Uu positioning, hybrid PC5+Uu positioning operation, PC5-only positioning operation), anchor UE selection and SL positioning method.

Proposal 1: If involved, LMF determines the positioning operation mode (e.g., Uu positioning, hybrid PC5+Uu positioning operation), anchor UE selection and SL positioning method. 

RAN2 has discussed information about the candidate anchor UEs to be considered during anchor UE selection and identified UE roles, Supported positioning method, In coverage or not, RSRP, LOS/NLOS, Location, PLMN. However, LMF only knows about limited information like target UE, positioning type (i.e., ranging, absolute positioning and relative positioning) from the location request. That is, LMF needs more information from UE or the RAN. For example, the LMF has no idea of the coverage condition of the target UE and anchor UEs. Even out-of-coverage UE is in RRC-Connected state from the perspective of LMF. As stated before, different positioning operation mode is applicable to different coverage condition. Thus, LMF needs the coverage related information from UE and/or RAN to determine the positioning operation mode. Other information like measurement results and LOS/NLOS environment is also one of the potential information to assist the SL positioning related determinations.

Proposal 2: RAN2 to discuss information to be reported to assist the LMF for SL positioning related determinations:

The capability for anchor UE and server UE roles reported by UE;

Supported positioning method reported by UE;

Measurement report for the TRPs from the target UE;

UE ID list for UEs discovered from the target UE;

LOS/NLOS indication from the RAN or UE;

Indication about located or not from the target UE.

For between UEs or between out-of-coverage UE and LMF, if the information exchange is performed during the discovery/sensing, SL connection establishment is only triggered between these qualified UEs which reduce the latency and signalling overhead. During RAN2#121bis meeting, we have agreed discovery messages will be used to carry information for targeted discovery and candidate anchor selection of SL positioning UEs, including at least the indication of UE roles (i.e., anchor UE, target UE. and server UE roles), but left out some remaining issues about detailed information like knowledge of location as follows.
Agreements:

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).

The UE role information is indicated in the discovery SLPP metafield.  FFS if this applies to both discovery modes and which messages.
RAN1 also performed some discussion about the location information. For provision of assistance information for absolute SL positioning, they agreed that the anchor UE location information can be provided to LMF or UE as follows 

	Agreement

For provision of assistance information for absolute SL positioning, the anchor UE location information can be provided to LMF or UE.
FFS: which UEs can receive the anchor UE location information (note: which may be decided by other WGs)
FFS on quality information of anchor UE location information


Besides, SA2 has mentioned their decision about the metadata field during discovery in the LS [5] as follows:
// Start of the quotation
Regarding to UE discovery and selection, SA2 has decided to include an RSPP (i.e. SLPP) metadata field during discovery, the contents of which are to be specified by RAN2. SA2 expects RAN2 to include at least the supported UE roles (e.g. SL Reference UE, Located UE, SL Positioning Server UE) in the contents of this field. Note that in SA2 we distinguish between SL Reference UE and Located UE roles, and hence sincerely ask RAN2 to specify how these roles (or an equivalent thereof) can be conveyed using the RSPP metadata field.

// End of the quotation
As shown in the LS, SA2 agreed that the RSPP (i.e. SLPP) metadata field during discovery is neccesary and , the contents of which are to be specified by RAN2. SA2 mentioned the located UE role in the LS and would like to include this information in the metadata field. 

Observation 1: SA2 expects RAN2 to include extra supported UE roles (e.g. SL Reference UE, Located UE) in the contents of discovery message.
However, during last meeting, RAN2 has not come to the consensus about the metadata field during discovery and had the following FFS:
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.

Based on our understanding, location information is one of the pre-conditions for the anchor UE to assist absolute SL positioning for the target UE. Especially for OOC, we need to select UEs with known location as the anchor UE to perform absolute SL positioning. Since the location information is only needed in location estimate after anchor UE selection, indication about knowledge of location provide enough information targeted discovery and candidate selection of SL positioning UEs. Thus, it is beneficial to include indication about knowledge of location in the discovery message to assist anchor UE selection and transit the detailed location information between the server UE and anchor UE for absolute positioning. In addition, indication about knowledge of location distinguishes between anchor UE (i.e., SL Reference UE in SA WGs) and Located UE roles.
Proposal 3: RAN2 to confirm that indication about knowledge of location could be carried by the discovery message.

Besides, other information is also helpful to reduce the unnecessary sidelink connection establishment between UEs before Anchor UE selection. First of all, the support of SLPP is the basic UE capability to perform SL positioning between UEs. Secondly, certain positioning methods mainly bases on UE capability (e.g., as defined within the LPP protocol). In legacy, capability exchange is generally performed before the Assistance Data Transfer and Location Information Transfer. However, pre-acquisition of UE capabilities would rule out the UEs that don’t share the similar capabilities with the target UE. That is to avoid unnecessary sidelink connection establishment or unnecessary information exchanges between UEs with no common supported positioning methods. Taking security into account, general UE capability (e.g., supported positioning methods) instead of UE capability defined within the LPP protocol should be carried in the discovery message.

Proposal 4: RAN2 to confirm that general UE capability (e.g., support of SLPP, supported positioning methods) could be carried by the discovery message.

For the server UE, SA has given the following definition in 23.586
	SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.


Besides, RAN2 has confirmed the functions of the server UE as follows.

Agreement:

RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.

It is observed that server UE needs to interact with other UEs over PC5 as necessary to retrieve information in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. As discussed before, UE capabilities of participating UEs are needed for anchor UE selection and Ranging/SL Position method determination. 

Besides, as mentioned above, server UE also supports assistant data distribution. As far as we can see, the benefit about involving server UE may be signalling reduction. That is, PC5 link is only needed between server UE and target/anchor UEs, instead of between every two participating UEs. If the server UE is involved, duplicate exchange between the target UE and anchor UEs is not necessary.
Proposal 5: For UE-only operation, anchor UE selection bases on information from discovery procedure and the positioning capability exchange procedure.
Proposal 6: If server is involved, sidelink positioning capability and assistant data can be exchanged between server and target/anchor UEs.
Proposal 7: If server is not involved, sidelink positioning capability and assistant data can be exchanged between target UE and anchor UEs.
Conclusions

In this contribution, we discussed some issues for scenarios with/without Network Coverage and further propose enhancement related to procedure. Server UE, configuration for SL positioning. The proposals are as follows.
Proposal 1: If involved, LMF determines the positioning operation mode (e.g., Uu positioning, hybrid PC5+Uu positioning operation, PC5-only positioning operation), anchor UE selection and SL positioning method. 

Proposal 2: RAN2 to discuss information to be reported to assist the LMF for SL positioning related determinations:

The capability for anchor UE and server UE roles reported by UE;

Supported positioning method reported by UE;

Measurement report for the TRPs from the target UE;

UE ID list for UEs discovered from the target UE;

LOS/NLOS indication from the RAN or UE;

Indication about located or not from the target UE.

Observation 1: SA2 expects RAN2 to include extra supported UE roles (e.g. SL Reference UE, Located UE) in the contents of discovery message.
Proposal 3: RAN2 to confirm that indication about knowledge of location could be carried by the discovery message.

Proposal 4: RAN2 to confirm that general UE capability (e.g., support of SLPP, supported positioning methods) could be carried by the discovery message.

Proposal 5: Anchor UE selection bases on information from discovery procedure and the positioning capability exchange procedure.
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