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1. Introduction
In this document, we further discuss some remaining issues of SL-PRS in MAC spec.
2. Discussion 
2.1  SL-PRS transmission and reception in shared resource pool
According to the current running RAN2 CR as quoted below, if the dynamic grant is also for SL-PRS transmission, UE can just clear PSSCH (SL data) and still continue to transmit SL-PRS with PSCCH (SCI).
	Running CR _ R2-2403820
1>	if a dynamic sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.1a:
2>	if the dynamic sidelink grant is not for SL-PRS transmission:
32>	clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the sidelink grant.
2>	else if the dynamic sidelink grant is also for SL-PRS transmission:
3>	clear the PSSCH duration(s) corresponding to the retransmission(s) of the MAC PDU from the sidelink grant.


However, according to RAN1 design/agreement as highlighted below, SL-PRS in shared resource pool should be always multiplexed with SL data (PSSCH). If there is no SL data available, RAN2 will define how to support this case. And the current solution in RAN2 is just simply using padding bits (i.e. zero MAC SDU) multiplexed with SL-PRS, which is specified in SL LCP procedure (5.22.1.4.1.3) that 
“-	the MAC PDU includes zero MAC SDUs and the MAC PDU is not associated with SL-PRS transmission on Shared SL-PRS resource pool.”.
Besides, based on RAN1 design, the 2nd stage SCI indicating SL-PRS scheduling information is transmitted on PSSCH so it is not feasible to clear PSSCH and still keep SL-PRS transmission.
Proposal 1:  Confirm that SL-PRS in shared resource pool should be always multiplexed with SL MAC PDU (PSSCH).
	RAN1#113 Agreements
Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· With regards to PSSCH and SL-PRS multiplexing, only TDMing is supported for the already agreed comb sizes 1, 2, 4.

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.




According to RAN1 LS (R1-2401552) as quoted below, Tx UE would continue to perform SL PRS re-transmission using the provided multiple resources for (re-)transmission even after receiving HARQ ACK for SL MAC PDU. An illustration is shown in Figure 1. There are two options for continuing sending MAC PDU multiplexed with SL-PRS.
Option 1:  Not flushing HARQ buffer 
(i.e. continuing sending the ACKed MAC PDU with SL-PRS)
Option 2:  Flushing HARQ buffer and allocating new SL data or padding multiplexed with SL-PRS
Since the impact of Option 2 is larger (e.g. LCP, SL process, RAN1 impact), it is proposed to adopt Option 1. Besides, since Tx UE continues to sending SL-PRS with MAC PDU, Rx should also keep active for receiving SL-PRS; otherwise, it’s meaningless for Tx UE to continuing sending SL-PRS.
Proposal 2:  (Option 1) In shared resource pool, Tx UE continues to transmit SL-PRS with the ACKed SL MAC PDU using the provided multiple resources until the maximum number of SL-PRS transmissions.
Proposal 3:  In shared resource pool, when Tx UE transmits SL-PRS, Rx UE should keep active for receiving the SL-PRS.
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Figure 1: Illustration of continuing sending SL-PRS after ACK for SL data

	[bookmark: _Hlk166238538]Reply LS on MAC agreements for SL Positioning _R1-2401552
…
· Question 2 (RAN2): 
· When SL-PRS is transmitted on a SL-PRS shared resource pool where PSFCH is configured, if the associated PSSCH transmission is positively acknowledged, should the UE continue to perform SL-PRS retransmission?
· RAN1’s response: 
· Since there is no notion of Layer 1 feedback in response to SL PRS transmission, a positive acknowledgement for an associated PSSCH may not be interpreted to indicate successful reception of SL PRS (see RAN1 conclusion from RAN1 #113 below). Accordingly, a Tx UE may continue to perform SL PRS retransmissions if it has been provided with multiple resources for (re-)transmission by the MAC layer, subject to any restrictions on the maximum number of retransmissions. 
	Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.







	Text proposal for MAC spec (based on Rapporteur CR _ R2-2403820)
Proposal 1 & 2
5.22.1.1	SL Grant reception and SCI transmission
…
1>	if a sidelink grant has been received on the PDCCH for the MAC entity's SL-RNTI:
…
1>	if a dynamic sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.1a and not associated with SL-PRS transmission:
2>	if the dynamic sidelink grant is not for SL-PRS transmission:
32>	clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the sidelink grant.
2>	else if the dynamic sidelink grant is also for SL-PRS transmission:
3>	clear the PSSCH duration(s) corresponding to the retransmission(s) of the MAC PDU from the sidelink grant.
…
Proposal 1 & 2
[bookmark: _Toc12569235][bookmark: _Toc46490382][bookmark: _Toc52752077][bookmark: _Toc52796539][bookmark: _Toc155999715]5.22.1.3.1a	Sidelink process not associated with Dedicated SL-PRS resource pool
…
To generate a transmission, the Sidelink process shall:
…
NOTE 1:	If the number of HARQ retransmissions selected by the MAC entity has been reached, or if a positive acknowledgement to a transmission of the MAC PDU has been received, or if a negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for the transmission of the MAC PDU, the MAC entity determines this transmission corresponds to the last transmission of the MAC PDU for Sidelink resource allocation mode 2. How to determine the last transmission in other cases is up to UE implementation.
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 not associated with SL-PRS transmission was received according to clause 5.22.1.3.2, except a positive acknowledgement to Multi-consecutive slots transmission (i.e., multiple TBs case) of the MAC PDU and there is remaining slot(s) for this MAC PDU; or
1>	if negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for this transmission of the MAC PDU not associated with SL-PRS transmission according to clause 5.22.1.3.2:
2>	flush the HARQ buffer of the associated Sidelink process.
…
Proposal 3
[bookmark: _Toc155999755]5.28.2	Behaviour of UE receiving SL-SCH Data
When SL DRX is configured, the Active Time includes the time while:
…
When one or multiple SL DRX is configured, the MAC entity shall:
…
1>	if an sl-drx-HARQ-RTT-Timer expires:
2>	if the data of the corresponding Sidelink process not associated with SL-PRS transmission was not successfully decoded or if the HARQ feedback (i.e., negative acknowledgement) is not transmitted for unicast due to UL/SL prioritization:
3>	start the sl-drx-RetransmissionTimer/sl-DRX-GC-RetransmissionTimer for the corresponding Sidelink process in the first slot after the expiry of sl-drx-HARQ-RTT-Timer.
…




2.2  SL-PRS request
Shared SL-PRS resource pool
According to the current procedure, the UE should check if the sidelink grant is associated with the request from the higher layer for triggering the SL-PRS of the peer UE firstly and then set the field of SL-PRS request to request. However, sidelink grant should be independent with the request from higher layer so there is no such association to check. UE should just follow the request from higher layer to set the field.
Dedicated SL-PRS resource pool
According to the current procedure, if the higher layer triggers SL-PRS transmission “to“ the peer UE, UE should set the field of SL-PRS request to request. However, this field is used for triggering the SL-PRS from the peer UE. Hence, it should be corrected.
Proposal 4:  If the higher layer triggers SL-PRS transmission of the peer UE, UE should set the SL-PRS request to request.
Shared SL-PRS resource pool
According to the current procedure, for UE can trigger SL-PRS transmission of peer UE only for initial PSSCH transmission, while the UE cannot trigger it in PSSCH re-transmission. However, the triggering of SL-PRS transmission from peer UE (i.e. setting SL-PRS request to request in SCI) should be independent from SL data transmission to peer UE. Based on RAN1 design, if the higher layer triggers SL-PRS transmission of the peer UE, the field of SL-PRS request in SCI should be set to request by MAC. The current unreasonable restriction will induce latency of triggering SL-PRS transmission of peer UE and latency of corresponding positioning service. 
Besides, based on RAN1 SCI design, regardless of SL-PRS initial or retransmission, UE should always set the field of SL-PRS request in SCI format 2d and the most reasonable way is setting the field based on whether the upper layer triggers SL-PRS transmission of the peer UE.
Dedicated SL-PRS resource pool
The similar considerations for SL-PRS request also exist for Dedicated SL-PRS resource pool.
Proposal 5:  Following RAN1 design, UE shall set the SL-PRS request to “request” in any PSSCH / SL-PRS transmission, if requested from the higher layer, regardless of initial transmission or re-transmission.
	Text proposal for MAC spec (based on Rapporteur CR _ R2-2403820)
[bookmark: _Toc155999713]5.22.1.3	Sidelink HARQ operation and SL-PRS transmission
[bookmark: _Toc12569234][bookmark: _Toc37296252][bookmark: _Toc46490381][bookmark: _Toc52752076][bookmark: _Toc52796538][bookmark: _Toc155999714]5.22.1.3.1	Sidelink HARQ Entity
…
For each sidelink grant, the Sidelink HARQ Entity shall:
1>	if the MAC entity determines that the sidelink grant is used for initial transmission as specified in clause 5.22.1.1; or
…
…
5>	set the Redundancy version to the selected value.
5>	if the sidelink grant is associated with request from the upper layers for triggering trigger the SL-PRS transmission of the peer UE identified by the Destination layer-2 ID: Proposal 4
6>	set the SL-PRS request to request.
5>	set the SL-PRS resource ID, if SL-PRS is available, within Sidelink transmission information.
…
1>	else (i.e. retransmission):
2>	if the HARQ Process ID corresponding to the sidelink grant received on PDCCH, the configured sidelink grant or the selected sidelink grant is associated to a Sidelink process of which HARQ buffer is empty; or
…
3>	ignore the sidelink grant.
2>	else:
3>	identify the Sidelink process associated with this grant, and for the associated Sidelink process:
4>	set the SL-PRS resource ID, if SL-PRS is available, within Sidelink transmission information;
4>	if the upper layer triggers SL-PRS transmission of the peer UE identified by the Destination layer-2 ID: Proposal 5
5>	set the SL-PRS request to request.
4>	deliver the sidelink grant and the Sidelink transmission information of the MAC PDU and the SL-PRS, if available, to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a retransmission.
…
5.22.1.3.4	Processing of sidelink grant on Dedicated SL-PRS resource pool
For each sidelink grant, the MAC entity shall:
1>	if the MAC entity determines that the sidelink grant is used for initial transmission as specified in clause 5.22.1.1; or
1>	if the sidelink grant is a configured sidelink grant and no MAC PDU has been obtained in an sl-PeriodCG of the configured sidelink grant:
…
2>	if the upper layer triggers SL-PRS transmission to of the peer UE identified by the Destination layer-2 ID:  Proposal 4
3>	set the SL-PRS request to request;
2>	deliver the SL-PRS transmission information to the Sidelink process;
2>	instruct the associated Sidelink process to trigger a new transmission as defined in 5.22.1.3.5.
1>	else (i.e., retransmission):
2>	identify the Sidelink process associated with this grant;
2>	if sl-PRS-MaxNumTransmissions is configured and the number of transmissions of the SL-PRS has not reached sl-PRS-MaxNumTransmissions:
3>	set the SL-PRS resource ID;
3>	if the upper layer triggers SL-PRS transmission of the peer UE identified by the Destination layer-2 ID:  Proposal 5
4>	set the SL-PRS request to request.
3>	deliver the SL-PRS transmission information to the Sidelink process;
3>	instruct the associated Sidelink process to trigger a retransmission as defined in 5.22.1.3.5.
NOTE 2:	For configured sidelink grant, the Sidelink process for retransmission is identified by the SL-PRS Process ID as specified in clause 5.22.1.3.1.





2.3  The number of SL-PRS retransmissions
According to the current procedure, it’s missing how the UE determines the number of SL-PRS transmissions if the selected resource pool is SL-PRS shared resource pool. There are two options as below.
Option 1:  Select one number for both HARQ retransmissions and SL-PRS retransmissions.
The current procedure would determine the number of HARQ retransmission for SL data firstly and then select the corresponding resources. Since these selected resources can be also used for SL-PRS retransmissions if available, this number could be also applied for SL-PRS retransmissions. Following this option, the UE should consider characteristics of both SL data and SL-PRS and select one suitable number (e.g. a larger value) to fulfil both service requirements. From MAC spec perspective, it is also simple to just add a NOTE describing that the selected number of HARQ retransmissions also applies to SL-PRS retransmissions.
Option 2:  Select two numbers for HARQ retransmissions and SL-PRS retransmissions respectively.
Considering that SL data transmission and SL-PRS transmission are two different procedures for different purposes, it seems more reasonable to have different transmission numbers. If both SL data and SL-PRS transmission have not been completed, the UE should multiplex SL-PRS with PSSCH. If SL-PRS transmission has been completed and SL data transmission has not been completed, the UE does not have to continue multiplexing unnecessary SL-PRS with SL data to achieve lower coding rate of SL data.
Proposal 6:  (Option 1) Add a NOTE to clarify that the selected number of HARQ retransmissions is also applied for SL-PRS retransmissions, if available.
	Text proposal for MAC spec (based on Rapporteur CR _ R2-2403820)
[bookmark: _Toc12569232][bookmark: _Toc37296249][bookmark: _Toc46490378][bookmark: _Toc52752073][bookmark: _Toc52796535][bookmark: _Toc155999708]5.22.1.1	SL Grant reception and SCI transmission
…
If the MAC entity has been configured with Sidelink resource allocation mode 2 to transmit or Sidelink resource allocation scheme 2 using pool(s) of resources in one or multiple carriers as indicated in TS 38.331 [5] or TS 36.331 [21] based on full sensing, or partial sensing, or random selection or any combination(s), the MAC entity shall for each Sidelink process:
…
1>	if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel; or
1>	if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of multiple SL-PRS(s), which have been triggered by the upper layer or by the reception of a SCI from a peer UE:
…
3>	if the selected resource pool is not Dedicated SL-PRS resource pool:
4>	select one of the allowed values configured by RRC in sl-ResourceReservePeriodList and set the resource reservation interval, Prsvp_TX, with the selected value;
4>	select the number of HARQ retransmissions from the allowed numbers, if configured by RRC, in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) and pending SL-PRS transmission(s), if available, allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;
[bookmark: _Hlk163026799]NOTE xxx:	The selected number of HARQ retransmissions is also applied for SL-PRS retransmissions, if available.  Proposal 6 (Option 1)
NOTE 3A0:	The priority of SL-PRS is provided by the UE's own upper layers by implementation within the service layer requirement of the Ranging/Sidelink Positioning.
…
3>	else if the selected resource pool is Dedicated SL-PRS resource pool:
4>	select one of the allowed values configured by RRC in sl-PRS-ResourceReservePeriodList and set the resource reservation interval, , with the selected value;
4>	select the number of SL-PRS retransmissions from the allowed numbers, if configured by RRC, in sl-PRS-MaxNum-Transmissions included in sl-CBR-SL-PRS-TxConfigList.





3. Conclusion
In this document, we have the following proposals for SL-PRS. 
Proposal 1:  Confirm that SL-PRS in shared resource pool should be always multiplexed with SL MAC PDU (PSSCH).
Proposal 2:  (Option 1) In shared resource pool, Tx UE continues to transmit SL-PRS with the ACKed SL MAC PDU using the provided multiple resources until the maximum number of SL-PRS transmissions.
Proposal 3:  In shared resource pool, when Tx UE transmits SL-PRS, Rx UE should keep active for receiving the SL-PRS.
Proposal 4:  If the higher layer triggers SL-PRS transmission of the peer UE, UE should set the SL-PRS request to request.
Proposal 5:  Following RAN1 design, UE shall set the SL-PRS request to “request” in any PSSCH / SL-PRS transmission, if requested from the higher layer, regardless of initial transmission or re-transmission.
Proposal 6:  (Option 1) Add a NOTE to clarify that the selected number of HARQ retransmissions is also applied for SL-PRS retransmissions, if available.
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