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1. Introduction
In this contribution, we would like to discuss sidelink positioning open issues.
2. Discussion 
2.1 Anchor UE selection information
For an anchor UE selection, RAN2 can consider which entity (e.g., target UE or LMF (or server UE)) performs the anchor UE selection. If RAN2 decides the LMF (or server UE) performs anchor UE selection among candidate anchor UEs, the target UE needs to report measurement results associated with anchor UE selection parameters (e.g., RSRP, LOS/NLOS, location, etc) since the LMF (or server UE) can not know the changed anchor UE selection information (between target UE and candidate anchor UEs) due to UE’s mobility or channel condition.
Proposal 1: If an LMF (or server UE) performs anchor UE selection, RAN2 considers reporting anchor UE selection information to the LMF (or server UE). 

2.2 Assitance information by LMF
In RAN2#123, RAN2 made the following agreement [1] and an LS was sent to SA2 [2].
	Agreement
Reply to SA2 that LMF can provide assistance information to UE in SLPP, which is not exposed to SA2.



Based on the sent LS [2], RAN2 agreed that LMF can provide assistance information to UE in SLPP for the UE-based positioning calculation. To specify the assistance information, RAN2 needs to discuss which information can provide assistance information to the UE. 
Similar to Uu positioning, at least anchor UE location and uncertainty in anchor UE location should be included in the asstsiance information for the UE to compute its absolute/relative location and uncertainty associated with its own location estimate. The effect of location uncertainty in anchor UE location information on positioning accuracy is studied in our companion contribution [8].
Proposal 2: For UE-based SL positioning, RAN2 considers specifying assistance information, which includes at least anchor UE and uncertainty in anchor UE location, from an LMF to a UE.

2.3 UE status change
So far, there was no RAN2 discussion on how to support service continuity. It’s not clear what happens if target UE or anchor UE status changed (e.g. switching between IC and PC, OoC and PC, IC and OoC) in the middle of SL positioning procedure. 
For instance, an OoC target UE is connected with a server UE, but the target UE may change UE status IC (from OoC). In this case, the IC target UE may consider whether to connect with an LMF or to maintain the connection with the server UE. Given that some impacts are expected due to UE status change. Thus the status change cases should be discussed.
Proposal 3: RAN2 considers the impact of target or anchor UE status change (IC-PC, OoC-PC, IC-OoC) in the middle of the SL positioning procedure.

2.4 The contents of the MAC CE
In RAN2#123, RAN2 made the following agreement [1].
	Agreement
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.



RAN2 needs to discuss the contents of the new MAC CE for SL-PRS resource request. We consider that at least the following parameters are needed.
· A list of destination IDs
· Priority value of SL-PRS (e.g., mapped from LCS/SLPP QoS)
· The required number of resources for SL-PRS (re-)transmission.
· Bandwidth for SL-PRS.
In our view, a list of destination IDs can be included in the new MAC CE. If a UE requests SL-PRS resource with the list of destination IDs, the UE can receive one or more SL dynamic grants for the multiple UEs. It is beneficial to reduce transmitting the new MAC CE due to the multiple requests from multiple UEs. Also, the required number of resource for SL-PRS (re-)transmission and bandwidth for SL-PRS are associated with sidelink positioning performance (e.g., accuracy).
Proposal 4: RAN2 considers including at least these parameters in the MAC CE (e.g., a list of destination IDs, priority value of SL-PRS, total number of resources for SL-PRS (re-)transmission, bandwidth).

2.5 Triggering the SL-PRS resource request
In RAN2#123, RAN2 made the following agreement [1].
	Agreement
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.



When an SL resource request is triggered, a UE can send a MAC CE for a dynamic grant or send an RRC message for a configured grant. For dynamic grant, if both SL data and SL-PRS are pending for SL transmission at the same time (e.g., in a shared SL resource pool), the UE sends an SL BSR for SL data and a new MAC CE for SL-PRS, based on separate conditions, respectively. In our view, the triggering conditions for the new MAC CE is associated with SL-PRS triggering only.
Also, for CG grant, if both SL data and SL-PRS are pending at the same time (e.g., in a shared SL resource pool) for SL transmission, the UE sends assistance information for SL data (i.e., traffic periodicity/SL Qos) and an assistance information (i.e., SL-PRS periodicity/priority) for SL-PRS, respectively. To consider the signaling optimization aspect, the UE can send one assistance information message including different IEs (one IE for SL data and the other IE for SL-PRS) since both information can be delivered in the same RRC message.
Proposal 5: For dynamic grant, if both SL data and SL-PRS are pending for SL transmission in a shared SL resource pool at the same time, transmit SL BSR for SL data and MAC CE for SL-PRS, respectively.
Proposal 6: For configured grant, if both SL data and SL-PRS are pending for SL transmission in a shared SL resource pool at the same time, transmit one or two RRC messages including both periodicities for SL data and SL-PRS.

2.6 SL resource pool (re-)selection
The MAC expects that at least one dedicated resource pool (and at least one shared resource pool) is always configured at the same time. When SL data and SL-PRS are triggered, the UE can select the dedicated SL resource pool firstly considering SL-PRS performance since the dedicated SL resource pool can be configured with appropriate/enough bandwidth for SL-PRS transmission to satisfy sidelink positioning QoS (e.g., accuracy). 
Also, for SL resource pool selection, RAN2 needs to specify that the MAC should not select the dedicated SL resource pool when the SL resource pool selection is triggered by SL data because PSSCH and PSFCH are not configured to the SL dedicated SL resource pool. 
Proposal 7: For SL resource pool (re-)selection, RAN2 considers selecting the SL dedicated resource pool first if the dedicated SL resource pool is configured.

2.7 Prioritization with SL shared resource pool
In the RAN2 perspective, we need to prioritize selecting a destination when the MAC comprises an SL MAC PDU among multiple SL data and SL-PRS in a shared SL resource pool. For example, SL-PRS, SL data from STCH, MAC CE, and SL data from SCCH. 
We do not think that selecting the destination for SL-PRS should be based on priority only. The MAC needs to consider another parameter, such as the characteristics of the obtained SL grant (e.g., sufficient bandwidth, number of (re-)transmission) to satisfy the QoS requirement (e.g., accuracy) for SL positioning service. Based on the condition of the SL grant, the MAC can determine whether to transmit SL-PRS with the SL grant or not. If the obtained SL grant is not enough to include the pending SL-PRS, then MAC selects a destination associated with SL data.
Proposal 8: RAN2 considers selecting a destination for SL-PRS based on the priority and characteristics of an SL grant (e.g., bandwidth, number of (re-)transmission) to satisfy the SL positioning QoS.

2.8 Determining one SL priority
In RAN1#114, RAN1 made the following agreement [3] and an LS was sent to RAN2 [4].
	Agreement
For a slot, a single priority value is provided by higher layers to the physical layer and is used at least to determine the PSSCH and/or SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS. 
· Send an LS to RAN2 requesting them to take the above into consideration when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool.



In the last meeting, RAN1 agreed to send an LS to RAN2 regarding defining a priority level for SL-PRS and PSSCH being multiplexed in the same slot of a shared SL resource pool. From a RAN2 perspective, we should consider a rule on how to define a priority when each priority level is different. RAN2 can simply select a lower priority between them. However, there are some issues. For example, 
#1 (SL data with priority 8, SL-PRS with priority 2) → defining priority level as 2 in the slot, 
#2 (SL data with priority 4, SL-PRS with priority 8) → defining priority level as 4 in the slot. 
Based on direct comparison, SL data #2 (e.g., priority = 4) has higher priority than #1 (e.g., priority = 8), but the defined new priority level of SL data and SL-PRS #2 (e.g., priority = 4) is lower than #1 (e.g., priority = 2). Moreover, a priority level is mapping PSSCH transmission parameters (e.g., PRB number, retransmission number, CR lmit)[6], hence changing the priority level indicates that configured to different PSSCH transmission parameters. Also, the resource type of SL data and SL-PRS would be different. PDB associated with PQI for SL data is configured with different resource types (e.g., GBR/non-GBR/Delay critical GBR), but SL-PRS is not configured with different resource types.
Proposal 9: RAN2 needs to discuss how to determine one priority among the priorities from SL data and SL-PRS.

2.9 SL RLF
In SL communication, conditions for an sidelink RLF (Radio Link Failure) is defined and the following action is described as below [5]:
	5.8.9.3	Sidelink radio link failure related actions
The UE shall:
1> upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or
1> upon T400 expiry for a specific destination; or
1> upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or
1> upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:
…
2>	consider the PC5-RRC connection is released for the destination;
2>	indicate the release of the PC5-RRC connection to the upper layers for this destination (i.e. PC5 is unavailable);
2>	if UE is in RRC_CONNECTED:
3>	if the UE is acting as L2 U2N Remote UE for the destination:
4>	initiate the RRC connection re-establishment procedure as specified in 5.3.7.
3>	else:
4>	perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3;



The anchor UE (or target UE) can detect an SL RLF using a PC5 RRC connection (e.g., between anchor UE and target UE) when the number of consecutive HARQ DTX has been reached due to SL transmissions via a shared SL resource pool. In SL communication, a UE can report to the upper layer when the SL RLF is detected to release the PC5-RRC connection. Moreover, in SL communication mode 1, the UE reports to the serving network the detection of the SL RLF. 
In the same principle, the UE can indicate/report the detection of the SL RLF to the upper layer (e.g., SLPP layer) and serving network. Upon reception of the SL RLF, the SLPP layer can determine to abort the SLPP session similar to LPP protocol (e.g., aborts all LPP activity for the associated session) [6]. 
Regarding this operation, RAN2 needs to discuss further how to do while multiple unicast links (e.g., links A/B/C) are configured with a group (e.g., SL TDOA) involved with a single SLPP session. For example, if the SLPP layer of the UE receives an SL RLF from one of the links (e.g., link A), then the UE (e.g., mode 1) can report to the LMF (or server UE). Also, the UE determines to abort the SLPP session (e.g., links A/B/C) or remove only the one unicast link (e.g., link A) from the group or change the SL positioning method.
Proposal 10: RAN2 considers that UE indicates the detection of SL-RLF to the SLPP layer and specify the following UE behavior. 
3. Conclusion
In this contribution, the following proposals were made:
Proposal 1: If an LMF (or server UE) performs anchor UE selection, RAN2 considers reporting anchor UE selection information to the LMF (or server UE). 
Proposal 2: For UE-based SL positioning, RAN2 considers specifying assistance information, which includes at least anchor UE and uncertainty in anchor UE location, from an LMF to a UE.
Proposal 3: RAN2 considers the impact of target or anchor UE status change (IC-PC, OoC-PC, IC-OoC) in the middle of the SL positioning procedure.
Proposal 4: RAN2 considers including at least these parameters in the MAC CE (e.g., a list of destination IDs, priority value of SL-PRS, total number of resources for SL-PRS (re-)transmission, bandwidth).
Proposal 5: For dynamic grant, if both SL data and SL-PRS are pending for SL transmission in a shared SL resource pool at the same time, transmit SL BSR for SL data and MAC CE for SL-PRS, respectively.
Proposal 6: For configured grant, if both SL data and SL-PRS are pending for SL transmission in a shared SL resource pool at the same time, transmit one or two RRC messages including both periodicities for SL data and SL-PRS.
Proposal 7: For SL resource pool (re-)selection, RAN2 considers selecting the SL dedicated resource pool first if the dedicated SL resource pool is configured.
Proposal 8: RAN2 considers selecting a destination for SL-PRS based on the priority and characteristics of an SL grant (e.g., bandwidth, number of (re-)transmission) to satisfy the SL positioning QoS.
Proposal 9: RAN2 needs to discuss how to determine one priority among the priorities from SL data and SL-PRS.
Proposal 10: RAN2 considers that UE indicates the detection of SL-RLF to the SLPP layer and specify the following UE behavior. 
4. References
[1] RAN2#123 chairman notes.
[2] R2-2309228, Reply LS to SA2 on assistance information provided to UE.
[3] RAN1#114 chairman notes.
[4] R1-2308559, LS on Priority Handling for SL Positioning.
[5] 3GPP 38.331.
[6] 3GPP 37.355 LTE positioning porotocol (LPP).
[7] R2-2309634 Summary of Post123403POS Sidelink positioning MAC issues (Huawei). 
[8] R1-2309796 Remaining issues on measurement and reporting for SL positioning (InterDigital). 



	1/4	
