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1. Introduction
In RAN#101 meeting, RAN plenary discussed the WID for SL positioning, the WID is updated as follows [1]: 
	The specific objectives of this work item are:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· 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.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)). 
· Specify the protocol and procedures for SL positioning between UEs and a single LMF for in coverage scenario only, including joint PC5-Uu scenarios. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


It can be seen from the updated WID that RAN2 excluded the partial coverage scenario for network-based operation, and the broadcast and groupcast session-less scenario. 
This paper provides our thinking on the lower-layer aspects for sidelink positioning, mainly including the discussion on MAC and RRC spec.
2	Discussions on the MAC aspects
2.1	HARQ operations
For the current MAC spec, when a MAC PDU is ACKed (either by the maximum number of blind retransmissions, positive ACK or negative ACK), the HARQ buffer is flushed and the UE stops the SL transmission:
	1>	if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or
1>	if a positive acknowledgement to this transmission of the MAC PDU was received according to clause 5.22.1.3.2; or
1>	if negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for this transmission of the MAC PDU according to clause 5.22.1.3.2:
2>	flush the HARQ buffer of the associated Sidelink process.



For SL-PRS and SL-SCH transmission on shared RP, it is also possible that the transmission is enabled with PFSCH. It needs to be discussed when ACK is assumed for the SL-PRS and SL-SCH transmission, whether the UE should continue to use the SL grant for retransmission of SL-PRS.
Proposal1: The UE stops the SL-PRS transmission on shared resource pool when (a) the maximum number of transmissions by CG is reached (b) positive ACK is received (c) negative ACK is not received.
3. Discussion on the RRC aspects
3.1 Connection control
In the legacy releases for SL communications, the UE will perform connection setup/resume request when the received system information does not have valid version of resource pool for sidelink transmission in mode2 when the carrier for sidelink transmission is included in the system information. The intention is that the UE should not use the pre-configured resource for SL transmission when it is in coverage and while the transmission in mode1 would offer better performance.
For the above connection control procedure, we think the same rationale also applies for sidelink PRS transmission. The UE should perform connection setup/resume request when the carrier for SL-PRS transmission is included in the frequency list in the system information, while the system information does not have RP configuration for Scheme2 selection.
Proposal2: UE should perform connection setup/resume request with the following conditions:
(a) SL-PRS transmission is triggered; and
(b) the carrier for SL-PRS transmission is included in the frequency list in the system information; and
(c) the system information does not have resource pool configuration for Scheme2 selection.
3.2 Sidelink UE capability
In the legacy, when the UE is in coverage, the UE sends the peer UE’s sidelink UE capability to the gNB via the RRC message sidelinkUEInformationNR. For sidelink positioning, we think that the peer UE’s SLPP capability should also be sent to the gNB, e.g., for proper scheduling in resource allocation scheme 1. Hence, we propose the following for the sidelink UE capability transfer
Proposal3: Support the transport of SLPP capability in RRC message
· SLPP capability for the UE itself can be transferred from the UE to the gNB via a container in the RRC message UECapabilityInformation
· SLPP capability from the peer UE can be transferred from the UE to the gNB via a container in RRC message SidelinkUEInformationNR 
3.3	RLF
In sidelink communication, RLF is detected upon the following conditions as defined in 38.331:
	[bookmark: _Toc60777045][bookmark: _Toc131064721]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 sidelink radio link failure to be detected for this destination;
2>	release the DRBs of this destination, according to clause 5.8.9.1a.1;
2>	release the SRBs of this destination, according to clause 5.8.9.1a.3;
2>	release the PC5 Relay RLC channels of this destination if configured, in according to clause 5.8.9.7.1;
2>	discard the NR sidelink communication related configuration of this destination;
2>	reset the sidelink specific MAC of this 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);


RAN1#113 agreed that PSFCH is not included in dedicated resource pool:
	Agreement
PSFCH is not included in dedicated resource pool for SL positioning.


The above HARQ DTX condition is on the premise of a configured PSFCH, where HARQ-based sidelink RLF is detected based on a number of consecutive DTX on PSFCH reception occasion. Therefore, for dedicated resource pool or shared resource pool without a configured PSFCH, it can be seen that none of the above conditions can be applied for UE to detect SL-PRS related RLF.
In sidelink positioning, there are cases where UEs only transmit SL-PRS without data transmission, the following case can be taken as an example, where Target UE has a positioning requirement:
· Phase 1: Target UE and Anchor UE perform SLPP capability and SLPP assistant data exchange.
· Phase 2: Target UE measures SL-PRS sent from an anchor UE and performs calculation, e.g., for RSTD based SL-TDOA, Target UE doesn’t need to send SLPP providelocationreuqest information to Anchor UE.
The radio link between Target UE and Anchor UE is good during Phase 1, but becomes worse after Phase 1, which leads to a case that Target UE can not receive Anchor UE’s SL-PRS, and also Anchor UE can not trigger RLF because there is only SL-PRS transmission between UEs during Phase 2. To avoid such case, RAN2 should discuss how to can UE detect RLF for SL-PRS. Considering that RAN1 agreed that UE can request peer UE to send SL-PRS by sending an SCI to peer UE, therefore, in the above case, Target UE can send SCI to request Anchor UE to send SL-PRS, so an RLF mechnism can be applied in Target UE side. For example, Target UE can maintain a per-destination COUNT variable with initial value equal to zero for the Anchor UE, each time Target UE sends an SCI but no SL-PRS is recevied from the Anchor UE, the COUNT is added by one, when the COUNT reaches a configured max value, Target UE can trigger RLF for this Anchore UE, otherwise, if any information is received from the Anchor UE, Target UE can set the COUNT to initial value equal to zero. As for the time gap for Target UE to send SCI and wait for SL-PRS, it can be left UE implementaion or determined by a timer.
Proposal4: To trigger RLF for SL-PRS, UE1 who needs to receive SL-PRS can maintain a per-destination COUNT variable for peer UE2 who needs to send SL-PRS to UE1: 
· After UE1 requesting peer UE2 to send SL-PRS while the peer doesn’t send the SL-PRS, COUNT is increased by one;
· When COUNT reaches the max value, UE1 triggers RLF for the peer UE2;
· If UE1 receives SL-PRS or data from peer UE2 before COUNT reaches the max value, UE1 resets the COUNT for peer UE2 to zero.
4.	Summary
Based on the discussion above, we make the following proposals:
HARQ operations
Proposal1: The UE stops the SL-PRS transmission on shared resource pool when (a) the maximum number of transmissions by CG is reached (b) positive ACK is received (c) negative ACK is not received.
Connection control
Proposal2: UE should perform connection setup/resume request with the following conditions:
(d) SL-PRS transmission is triggered; and
(e) the carrier for SL-PRS transmission is included in the frequency list in the system information; and
(f) the system information does not have resource pool configuration for Scheme2 selection.
Sidelink UE capability
Proposal3: Support the transport of SLPP capability in RRC message
· SLPP capability for the UE itself can be transferred from the UE to the gNB via a container in the RRC message UECapabilityInformation
· SLPP capability from the peer UE can be transferred from the UE to the gNB via a container in RRC message SidelinkUEInformationNR 
RLF
Proposal4: To trigger RLF for SL-PRS, UE1 who needs to receive SL-PRS can maintain a per-destination COUNT variable for peer UE2 who needs to send SL-PRS to UE1: 
· After UE1 requesting peer UE2 to send SL-PRS while the peer doesn't send the SL-PRS, COUNT is increased by one;
· When COUNT reaches the max value, UE1 triggers RLF for the peer UE2;
· If UE1 receives SL-PRS or data from peer UE2 before COUNT reaches the max value, UE1 resets the COUNT for peer UE2 to zero.
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