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1. Introduction
In the last RAN2 #123bis meeting, agreements regarding sidelink positioning have been achieved as follows:
Agreement:
· The configuration of SL-PRS resource pool to the UE shall follow the same principle as SL communication, i.e. rely on NW/gNB for in coverage and pre-configuration for out of coverage case.
· The SL-PRS sequence ID can be provided to the TX UE by the LMF/Server UE (via SLPP signalling).  If the Tx UE does not receive a sequence ID via SLPP message from the server, the Tx UE is expected to select one by itself. FFS exact SLPP signalling.
· For absolute sidelink positioning, the locations of the anchor UEs are provided to the entity that does the location calculation.
· Not support SLPP segmentation in Rel-18.
· 6 octets length session ID
· Not to support initiator ID unless companies identify the use case for it.
· FFS to introduce endSession Boolean value in the message header with/without the messageBody. When set to FALSE, endSession indicates an active SLPP session.  When set to TRUE, endSession indicates the SLPP session has concluded. When set to TRUE, the message should always request an acknowledgement.
· Introduce an additional SLPP PDU (e.g., SLPP-PDU-Common-SL-PRS-Methods-Contents), which specifies common content for SL-PRS methods only. We still keep positioning specific PDU for future proof. 
· Working assumption: Add Range and Direction as one choice in the LocationCoordinates IE. We may revise it if RAN1 have different view. 
· Introduce the following SLPP position methods:
-	SL-RTT,
-	SL-AoA,
-	SL-TDOA,
-	SL-TOA.
· The capability exchange can be performed between two peer UEs
· Keep the EN -	Editor’s note	FFS if any UEs can request the capabilities from the peer UE., FFS on Endpoint A can also be the server UE
· Same as proposal in 401, the provide assistance data message contains multiple SL-PRS configurations.























Reuse the Request/Provide Assistance Data messages for server to get the assistance data from Anchor UEs. FFS on how to capture.
The agreements for SLPP can be applied for LMF involved case unless the issue is identified. FFS on session ID handling since it is also related to forwarding case.
The server (LMF or UE) is expected to downselect based on which anchors are useful (considering anchor UE capabilities, geometry, QoS requirements, etc.), no stage 3 impact to our work. But related to SA2 work. Rely on companies’ internal coordination.
Not to discuss in RAN2 on Server UE Selection Indication procedure, rely on internal coordination with SA2 colleagues. 
Not to introduce providing discovery information procedure.







In this paper, we would like to present our views on the left issues for the sidelink positioning, especially the SLPP layer.
2. Discussion
2.1 Combination of Uu- and PC5-based positioning
As well known, the DL-PRS/SRSp propagation path between the UE and the gNB may be blocked or scattered to a large extent in the urban area, which causes NLOS complicated multipath and therefore degrades of the positioning accuracy. However, it should be noted that whether the DL-PRS/SRSp propagation path between a UE and a gNB in a particular scenario should be categorized to NLOS or LOS is only known at the receiver, after the practical transmission of such reference signal has been made. Recalled that in the previous release, LOS/NLOS indication has been introduced in the Uu location measurement reporting also.
Observation 1: whether the DL-PRS/SRSp propagation path between a UE and a gNB in a particular scenario should be categorized to NLOS or LOS is only known at the receiver after the practical transmission of such reference signal has been done.
Such observation leads to two modes of adding PC5 based positioning for further calibration of the Uu based positioning result:
· Option 1: target UE/LMF autonomously triggers PC5 based positioning during the Uu positioning session. For target UE triggering cases, pre-configured condition, e.g., detection of NLOS transmission of the DL-PRS/SRSp, low RSRPP of the received DL-PRS/SRSp, etc, could be defined and sent by the LMF to the target UE in advance.
· Option 2: LMF triggers PC5+Uu based positioning after the Uu positioning session is ended. 
Obviously, the Option 2 consumes more time than the Option 1 to obtain a satisfied positioning result, due to the fact that new positioning session embracing PC5 based positioning signalling flow has to be triggered, and the Uu positioning capability and reference signal configuration needs to be transferred again between the UE and the gNB during such new positioning session. 
Observation 2: the Option 2 (LMF triggering PC5+Uu based positioning in a new positioning session) may consume more time than the Option 1 (autonomously triggering PC5 based positioning based on some preconfigured condition) to obtain a satisfied positioning result, since another new positioning session has to be triggered for the option 2, and the Uu positioning capability and reference signal configuration may need to be transferred again between the UE and the gNB during such new positioning session.
According to the TS 237.273 5GC-MT-LR using SL positioning signalling procedure, whether or not to trigger a SL positioning could be decided by the LMF itself, after the LMF receives Nlmf_Location_Determine_Location Request from the AMF. If the LMF decides to apply the SL positioning for the target UE, the LMF could simply send a SL-MT-LR request to the serving AMF as a supplementary services message, using the Namf_Communication_N1N2MessageTransfer service operation. Then, the AMF forwards the SL-MT-LR request to the target UE using a DL NAS TRANSPORT message. Since such SL-MT-LR request is originated from the LMF, in our opinion, the LMF is free to set an associated triggered condition for the SL-MT-LR request, and send it together to the UE. 
If fortunately, the propagation condition between the TRP and the target UE is nice, the triggered condition is not satisfied, the SL positioning is not implemented, and the SL-MT-LR response is not sent back to the LMF, it is OK for the LMF to only send the Uu positioning result as the final positioning result back to the AMF and to the LCS Client further, as the SL positioning result is not mandatorily to be provided towards the external LCS client for the case of 5GC-MT-LR using SL positioning. An exampling simplified signalling procedure for the event-based SL positioning to calibrate the Uu positioning result could be found as follows:


Figure 1: an exampling signalling procedure for the event-based SL positioning to calibrate the Uu positioning result
Two things should be noted. Firstly, there is no restrict on which SL positioning method to be used for calibration. The SL-PRS configuration of the anchor UEs, UE2…n and the target UE could be exchanged between themselves by the LMF serving the target UE. Secondly, positioning session ID for the LPP message exchanged between the LMF and the target UE, and the one for the SLPP message exchanged between the LMF and UEs involved shall be set as the same. When the LMF receives the location measurement result over LPP and location measurement result over SLPP, the LMF can know that these location measurement results belong to the same positioning session and service and could therefore feed them all into the positioning algorithm for positioning of the target UE.
As SA2 has concluded the R18 positioning WI phase, we think that a reasonable way to send the triggering condition towards the UE for event-trigger SL positioning is to set the triggering condition in the SLPP message, and then, set the SLPP message in a container to be transmitted towards the target UE. In our opinion, the SLPP message to accommodate the trigger condition could be the SLPP ProvideAssistanceData message.
Proposal 1: RAN2 to agree that the triggering condition(s) for using the SL positioning to calibrate the Uu positining could be included in a SLPP message, e.g., SLPP ProvideAssistanceData message, to be sent towards the UE in a container in the SL-MT-LR request NAS message. 
Regarding the definition of the triggering event for the positioning calibration using SL-PRS, we think that the LOS evaluation result could be a proper one. If the majority of the DL-PRS measurement UE made suffer from NLOS propagation, the positioning result is highly likely deteriorated. Therefore, a trigger event could be defined like: exceeding thereshold_A number or percentage of the DL-PRS measurements results exhibiting LOS-NLOS indicator of hard or a value less than threshold_B. Also, since the IE sl-PRS-FirstPathRSRPP-Result reflects the penetration loss of the radio signal sent from the corresponding TRP towards the target UE more or less, another triggering event could be defined as exceeding thereshold_C of the DL-PRS measurements exhibiting a sl-PRS-FirstPathRSRPP-Result less than thereshold_D.
Proposal 2: RAN2 to agree that the triggering events(s) for positioning calibration using SL-PRS could be at least defined as follows:
· A: exceeding thereshold_A of the DL-PRS measurements from different TRPs exhibiting LOS-NLOS indicator of hard or a value less than threshold_B.
· B: exceeding thereshold_C of the DL-PRS measurements from different TRPs exhibiting a sl-PRS-FirstPathRSRPP-Result less than thereshold_D. 

2.2 Session handling of LMF involved case 
In the Uu positioning, there is only one UE involved in a Uu positioning session. According to the TS 23.273, when the AMF requests the current location of the UE, a LCS Correlation ID is included in the msg. In addition, when the LMF returns the location of the UE, the LCS Correlation ID is also used in Nlmf_Location_DetermineLocation Response msg towards the AMF to let the AMF knows that the positioning service identified by the LCS Correlation ID has been finished. Also, the UE is assigned with a Routing ID equalling to the LCS Correlation ID by the serving AMF in a DL NAS TRASPORT message, which enables the LPP session to be identified between LMF and the UE, even though no session ID is included in the LPP message.
We think such rule could be reused for sidelink positioning for the IC scenario. A common session ID is assigned for the AMF towards the LMF and UE at the NAS level. In such way, all messages for the same positioning session could be identified by the same session ID, which benefits for the positioning services. For anchor UEs served by a LMF different from the one serving the target UE, such rule should be also applied. Note that according to the latest online coordination meeting between SA2 and RAN2, forwarding between anchor UEs served by a LMF different from the one serving the target UE, and the LMF serving the anchor UE via the target UE should be supported in the NAS level. In our opinion, it is reasonable to embed the session ID in the NAS message forwarded from the target UE to anchor UEs. 
Proposal 3: RAN2 to agree that session ID is not pursued to be embedded in the SLPP message for the IC scenario 


2.3 Session management regarding release of the SLPP session
In our opinion, the SLPP session could be released at particular time moments, such as when the anchor UE sending back a response including the location measurement results for a received RequestLocationInformation message towards the server UE or the LMF. In addition, according to the last RAN2 meeting agreement, the SLPP session ID with length of 6 octets could be initialized as a random number. Based on this, the chance of SLPP session IDs initialized by different UE being collided with each other is very low. There is no need to release the session ID immediately after the end of the session. So, from our perspective of view, using an endSession Boolean to indicate the end of the SLPP session in the SLPP message is unnecessary. Rather than that, a timer controlling the inactivity time length for a SLPP session before releasing the session is enough. 
Proposal 4: RAN2 to agree that endSession flag indicating the conclusion of a SLPP session is not pursed in the SLPP protocol.   

2.4 embedding UE ID in the SLPP message
Recalled that for Uu positioning, the IDs of TRPs transmitting the DL-PRS, e,g., the PCI or the NCGI, should be included in the LPP NR-DL-PRS-AssistanceDataPerTRP IE in the LPP ProvideAssistanceData message. Similarly, for the sidelink positioning, such ID identifying the transmitting entity, i.e., the Tx UE, may be needed also. 
Currently, there are two options on table: application layer ID and the layer-2 ID. The layer-2 IDs, a completely random 16-bit value generated by the source UE, are unique identifiers that are used to tell different sidelink communications apart between UEs. According to TS 23.287, during the PC5 unicast link establishment procedure, layer-2 IDs of source and destination are exchanged, and should be used for future communication between the two UEs. In our opinion, the layer-2 ID is not provided by the SLPP layer, inter-layer coordination is needed between the SLPP layer and AS layer to include the layer-2 ID in the SLPP message to be sent to the location server, e.g., the LMF, for further distributing to the SL-PRS Rx UE.
On the other hand, in the LS S2-2311896, SA2 informs that they have made decision that assistance data provided from the LMF to the UE in the supplementary services message includes list of candidate Located UEs, or other UEs 2 to n, or server UE with the identification of Application Layer ID. So even though we have not discussed which kind of UE ID needs to be included in the SLPP message, using Application Layer ID to align with the ID included in the supplementary services message seems more straightforward. 
As a result, we propose RAN2 to agree that application layer ID should be included in the SLPP message.
Proposal 5: RAN2 to agree that application layer ID should be included in the SLPP message as the UE ID.

2.5 Notification of the SL-PRS sequence ID to the location server
In the last RAN2 meeting, it was agreed that SL-PRS sequence ID could be selected by the Tx UE itself, if the Tx UE does not receive one from the server UE/LMF. In such cases, the server UE/LMF also needs to collect the SL-PRS sequence ID from the Tx UE and then further distribute the info to the Rx UE, which is similar to the operation that LMF collects the SRS configuration from the serving gNB via NRPPa and further forward to other TRPs. As a result, we think that including a SL-PRS sequence ID in the SLPP RequestAssistanceData message is also needed for the Tx UE to send the SL-PRS sequence ID determined by itself and also simultaneously ask for other assistance data such as anchor UE locations from the location server.
Proposal 6: RAN2 to agree to include the SL-PRS sequence ID determined by the Tx UE in the SLPP RequestAssistanceData message.

2.6 Consideration on SL positioning server UE selection
Generally, the calculus required for the positioning algorithms for the angle-based and distance based are different. For the angle-based positioning algorithm, all needed is only the knowledge of the trigonometric functions. On the other hand, for the distance-based positioning algorithm e.g., for the RTT-based, a complicated equation set with second-order unknown variable needs to be solved. An positioning equation with 2-D coordinate example is as indicated as follows. 


It can be viewed as a kind of non-linear least squares problems. To solve such problem, Jacobian matrix and inverse matrix operation may be needed if Foy’s method is applied [1]. As a result, we can find that since the level of the calculus required is different for the angle-based and distance-based positioning method, it is difficult to conclude that a location server UE can support all positioning method.
Observation 3: the level of the calculus required is different for the angle-based and distance-based positioning method.

So the supported/required positioning method/QoS requirement for the SL positioning server UE should be considered to be embedded in the discovery messages for the purpose of making selection of the qualified SL Positioning server UE, as indicates as follows.





(a) An example of discovery mode A implementation for selection of SL positioning server UE




(b) An example of discovery mode B implementation for selection of SL positioning server UE

Figure 2: SL positioning QoS or the positioning methods info to be included in the SL discovery msg for making selection of the SL Positioning server UE
Proposal 7: RAN2 to agree that the candidate SL positioning server UE indicates the supported positioning method and/or the supported positioning QoS requirement(s) as the SL positioning server UE in the discovery model A announcement msg. 
Proposal 8: RAN2 to agree that the required positioning QoS requirement or the indication of the required SL positioning method(s) for selection of the SL positioning server UE should be considered to be embed in the discovery model B solicitation message transmitted by the target UE for the purpose of making selection of the qualified SL Positioning server UE.






3. [bookmark: _GoBack]Conclusion and proposals
In this paper, following observations and proposals have been made by us:
Observation 1: whether the DL-PRS/SRSp propagation path between a UE and a gNB in a particular scenario should be categorized to NLOS or LOS is only known at the receiver after the practical transmission of such reference signal has been done.
Observation 2: the Option 2 (LMF triggering PC5+Uu based positioning in a new positioning session) may consume more time than the Option 1 (autonomously triggering PC5 based positioning based on some preconfigured condition) to obtain a satisfied positioning result, since another new positioning session has to be triggered for the option 2, and the Uu positioning capability and reference signal configuration may need to be transferred again between the UE and the gNB during such new positioning session.
Proposal 1: RAN2 to agree that the triggering condition(s) for using the SL positioning to calibrate the Uu positining could be included in a SLPP message, e.g., SLPP ProvideAssistanceData message, to be sent towards the UE in a container in the SL-MT-LR request NAS message. 
Proposal 2: RAN2 to agree that the triggering events(s) for positioning calibration using SL-PRS could be at least defined as follows:
· A: exceeding thereshold_A of the DL-PRS measurements from different TRPs exhibiting LOS-NLOS indicator of hard or a value less than threshold_B.
· B: exceeding thereshold_C of the DL-PRS measurements from different TRPs exhibiting a sl-PRS-FirstPathRSRPP-Result less than thereshold_D. 
Proposal 3: RAN2 to agree that session ID is not pursued to be embedded in the SLPP message for the IC scenario 
Proposal 4: RAN2 to agree that endSession flag indicating the conclusion of a SLPP session is not pursed in the SLPP protocol.  
Proposal 5: RAN2 to agree that application layer ID should be included in the SLPP message as the UE ID.
Proposal 6: RAN2 to agree to include the SL-PRS sequence ID determined by the Tx UE in the SLPP RequestAssistanceData message.
Observation 3: the level of the calculus required is different for the angle-based and distance-based positioning method.
Proposal 7: RAN2 to agree that the candidate SL positioning server UE indicates the supported positioning method and/or the supported positioning QoS requirement(s) as the SL positioning server UE in the discovery model A announcement msg. 
Proposal 8: RAN2 to agree that the required positioning QoS requirement or the indication of the required SL positioning method(s) for selection of the SL positioning server UE should be considered to be embed in the discovery model B solicitation message transmitted by the target UE for the purpose of making selection of the qualified SL Positioning server UE.
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