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1. INTRODUCTION
In this contribution, we provide some observations and proposals on sidelink positioning.
2. DISCUSSION
Following are quotation on SL-PRS transmission in shared SL-PRS resource pool and dedicated SL-PRS resource pool:
	[bookmark: _Toc155999713]TS 38.321 V18.0.0 (2023-12)
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
   …
3>	obtain the MAC PDU and SL-PRS, if any, to transmit from the Multiplexing and assembly entity, if any;
…
5>	if the sidelink grant is associated with request from the higher layer for triggering the SL-PRS transmission of the peer UE identified by the Destination layer-2 ID:
6>	set the SL-PRS request to request.
5>	set the SL-PRS resource ID, if SL-PRS is available, within Sidelink transmission information.
4>	deliver the MAC PDU, the SL-PRS, if available, the sidelink grant and the Sidelink transmission information of the TB to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a new transmission.
…
1>	else (i.e. retransmission):
…
2>	else:
3>	identify the Sidelink process associated with this grant, and for the associated Sidelink process:
4>	deliver the sidelink grant 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.
<Omitted> 
5.22.1.3.4	Processing of sidelink grant on SL-PRS dedicated 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>	associate a Sidelink process to this sidelink grant;
2>	…
2>	set the cast type indicator to one of broadcast, groupcast and unicast as indiated by the upper layer;
2>	set the SL-PRS priority as the value indicated by upper layer;
2>	set the SL-PRS resource ID;
2>	if the higher layer triggers SL-PRS transmission to the peer UE identified by the Destination layer-2 ID:
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>	deliver the same SL-PRS transmission information as the initial transmission to the Sidelink process;
3>	instruct the associated Sidelink process to trigger a retransmission as defined in 5.22.1.3.5.





For SL-PRS transmission, we observation three restrictions based on the quotation above from current MAC specification:
1. [bookmark: _Hlk158972548]Starting of SL-PRS multiplexing is restricted only on initial/new PSSCH transmission
As quoted yellow-highlighted parts for shared SL-PRS resource pool, UE can deliver SL-PRS and set the SL-PRS resource ID from new PSSCH transmission and deliver the same SL-PRS in PSSCH retransmission. However, it restricts that a pending SL-PRS cannot be delivered starting from PSSCH retransmission, even though the pending SL-PRS is for the same destination and with lower priority value than all SL-SCH data in the PSSCH retransmission. Such restriction will induce latency of transmitting the pending SL-PRS and need of additional new SL resources for the pending SL PRS. According to SL-PRS multiplexing restriction as designed in physical layer TS 38.214 clause 8.2.4.1.1, it does not provide such restriction on distinguishing new PSSCH transmission or PSSCH retransmission. Thus, we proposal that pending SL-PRS can be delivered starting from PSSCH retransmission, which means that if SL-PRS is not multiplexed with initial/new PSSCH transmission, the UE can start to deliver SL-PRS and set the SL-PRS resource ID from PSSCH retransmission.
Observation 1: According to the current MAC procedure, if SL-PRS is not multiplexed with initial/new PSSCH transmission, it is not allowed for UE to multiplex SL-PRS with PSSCH re-transmission.
Proposal 1: For shared SL-PRS resource pool, UE can start to deliver SL-PRS and set the SL-PRS resource ID from PSSCH retransmission.
 

2. Setting of SL-PRS resource ID is restricted only on initial/new PSSCH transmission
As quoted green-boxed part in shared SL-PRS resource pool, UE can deliver SL-PRS and set the SL-PRS resource ID from new PSSCH transmission and deliver the same SL-PRS in PSSCH retransmission. It restricts to set the same SL-PRS resource ID for SL-PRS multiplexed in PSSCH retransmission. 
According to RRC configuration SL-PRS-ResourceSharedSL-PRS-RP, each SL-PRS resource ID corresponds to a number of symbols, comb size and comb offset. Also, according to physical layer TS38.214 clause 8.2.4.1.1, the number of SL-PRS symbols shall be in PSSCH symbols, and shall not be in symbols of PSCCH, PSSCH DMRS, SL CSI-RS. However, the available PSSCH symbols for SL-PRS may possibly vary, such as in slot with or without PSFCH, or in slot with or without SL CSI-RS. Thus, the same setting of SL-PRS resource ID cannot be guaranteed between new PSSCH transmission and PSSCH retransmission(s). It needs to change SL-PRS resource ID in PSSCH retransmission. 
Proposal 2: Following RAN1 design, for shared SL-PRS resource pool, UE shall support to change SL-PRS resource ID in PSSCH re-transmission.

As quoted green-boxed parts in dedicated SL-PRS resource pool, UE can set the SL-PRS resource ID as the SL-PRS transmission information from new SL-PRS transmission, and the UE will set the same SL-PRS transmission information as the initial transmission in SL-PRS retransmission. It will restrict to set the same SL-PRS resource ID for SL-PRS retransmission. However, according to SCI format 1-B design in physical layer TS38.212 clause 8.3.1.2, “Resource ID indication” field can indicate different SL-PRS resource ID(s) for reserved SL-PRS retransmission resource(s). The physical layer design is based on following RAN1 agreement.
	Agreement (RAN1 #114)
In resource allocation in scheme 1, for a dedicated resource pool 
· in the DCI, introduce at least the following fields: 
· Resource pool index – number of bits same to SL communications
· Time gap - 3 bits
· SCI format 1-B fields:
· Time resource assignment for SL-PRS future reservation(s) 
· SL-PRS resource ID (s) for the future 1 or 2 reservations 
· SL-PRS resource ID for the first SL-PRS transmission
· Configuration index – number of bits same to SL communications
· Padding bits, if required
· For configured grant type 1 resource allocation,
· RRC is used for indicating at least the following:
· Info-1: the periodicity, 
· Info-2: the slot offset relative to a logical slot defined by Info-3,
· Info-3: SFN used for determination of the slot offset,
· Info-4: Resource pool index
· Info-5: Time resource assignment for SL-PRS future reservation(s)
· Info-6: SL-PRS resource ID (s) for the future 1 or 2 reservations
· Info-7: SL-PRS resource ID for the first SL-PRS transmission 
· For configured grant type 2 resource allocation, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· DCI is used for the activation/release of the configured grant resources


In scheme 1, a SL grant from network can indicate at most three SL-PRS resources with same or different SL-PRS resource ID. The UE shall use the indicated SL-PRS resources and set SCI format 1-B fields according to network scheduling. In scheme 2, the UE will randomly select one or multiple SL-PRS resources, which does not restrict the same SL-PRS resource ID. Thus, for dedicated SL-PRS resource pool, the SL-PRS resource ID may need to be changed, by network scheduling or UE determination, in each SL-PRS retransmission.
Proposal 3: For dedicated SL-PRS resource pool, UE shall support to change the SL-PRS resource ID, based on network scheduling or UE determination, between SL-PRS (re)-transmissions.



3. Triggering SL-PRS transmission of peer UE is restricted only on initial/new PSSCH transmission
As quoted cyan-highlighted parts in shared SL-PRS resource pool, UE can trigger SL-PRS transmission of peer UE only in new PSSCH transmission, while the UE cannot trigger it in PSSCH retransmission. However, the triggering of SL-PRS transmission from peer UE is independent from triggering of SL-PRS transmission from UE itself. Such unreasonable restriction will induce latency of triggering SL-PRS transmission of peer UE and latency of corresponding positioning service. Thus, we proposal that for shared SL-PRS resource pool, SL-PRS transmission of peer UE can be triggered at least in PSSCH retransmission with multiplexed SL-PRS. If go further, SL-PRS transmission of peer UE can be triggered in PSSCH retransmission even without multiplexed SL-PRS.
Moreover, we observe that similar restriction on triggering SL-PRS transmission of peer UE also exists in dedicated SL-PRS resource pool as quoted cyan-highlighted parts, since the UE will set the same SL-PRS transmission information as the initial transmission in SL-PRS retransmission. It also brings other restriction that for all SL-PRS retransmissions, the UE will keep the triggering of SL-PRS transmission from peer UE once it is triggered in initial SL-PRS transmission. It is not reasonable to keep such triggering in all SL-PRS retransmissions. Thus, we propose that for dedicated SL-PRS resource pool, triggering of SL-PRS transmission of peer UE is independent from SL-PRS initial transmission or retransmission.
Observation 2: Triggering SL-PRS transmission of peer UE shall be independent from SL-PRS initial transmission or retransmission.
Proposal 4: Following RAN1 design, for shared SL-PRS resource pool, UE shall support to set the SL-PRS request to “request” in any PSSCH transmission, if requested from the higher layer, regardless of new/initial transmission or re-transmission.
Proposal 5: Following RAN1 design, for dedicated SL-PRS resource pool, UE shall support to set the SL-PRS request to “request” in any SL-PRS transmission, if requested from the higher layer, regardless of new/initial transmission or re-transmission.

3. CONCLUSION
In this contribution, we have following proposals:
Observation 1: According to the current MAC procedure, if SL-PRS is not multiplexed with initial/new PSSCH transmission, it is not allowed for UE to multiplex SL-PRS with PSSCH re-transmission.
Proposal 1: For shared SL-PRS resource pool, UE can start to deliver SL-PRS and set the SL-PRS resource ID from PSSCH retransmission.

Proposal 2: Following RAN1 design, for shared SL-PRS resource pool, UE shall support to change SL-PRS resource ID in PSSCH re-transmission.
Proposal 3: For dedicated SL-PRS resource pool, UE shall support to change the SL-PRS resource ID, based on network scheduling or UE determination, between SL-PRS (re)-transmissions.

Observation 2: Triggering SL-PRS transmission of peer UE shall be independent from SL-PRS initial transmission or retransmission.
[bookmark: _GoBack]Proposal 4: Following RAN1 design, for shared SL-PRS resource pool, UE shall support to set the SL-PRS request to “request” in any PSSCH transmission, if requested from the higher layer, regardless of new/initial transmission or re-transmission.
Proposal 5: Following RAN1 design, for dedicated SL-PRS resource pool, UE shall support to set the SL-PRS request to “request” in any SL-PRS transmission, if requested from the higher layer, regardless of new/initial transmission or re-transmission.
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5. TEXT PROPOSAL (BASED ON TS 38.321 V18.0.0)
-------------------------------------------------< Text Proposal > ------------------------------------------------

5.22.1.3	Sidelink HARQ operation and SL-PRS transmission
5.22.1.3.1	Sidelink HARQ Entity
<Omitted> 
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
<Omitted>
5>	set the Redundancy version to the selected value.
5>	if the sidelink grant is associated with request from the higher layer for triggering the SL-PRS transmission of the peer UE identified by the Destination layer-2 ID:
6>	set the SL-PRS request to request.
5>	set the SL-PRS resource ID, if SL-PRS is available, within Sidelink transmission information.
4>	deliver the MAC PDU, the SL-PRS, if available, the sidelink grant and the Sidelink transmission information of the TB to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a new transmission.
3>	else:
4>	flush the HARQ buffer of the associated Sidelink process.
1>	else (i.e. retransmission):
<Omitted>
2>	else:
3>	identify the Sidelink process associated with this grant, and for the associated Sidelink process:
4>	if the sidelink grant is associated with request from the higher layer for triggering the SL-PRS transmission of the peer UE identified by the Destination layer-2 ID:
5>	set the SL-PRS request to request. (Proposal 4)
4>	set the SL-PRS resource ID, if SL-PRS is available, within Sidelink transmission information; (Proposal 1 & Proposal 2)
4>	deliver the sidelink grant 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.
Note: UE may change the SL-PRS resource ID for retransmission according to clause 8.2.4.1.1 in TS 38.214. (Proposal 2)
<Omitted>
5.22.1.3.4	Processing of sidelink grant on SL-PRS dedicated 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>	associate a Sidelink process to this sidelink grant;
<Omitted>
2>	set the SL-PRS resource ID;
2>	if the higher layer triggers SL-PRS transmission to the peer UE identified by the Destination layer-2 ID:
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 SL-PRS transmission information, except for the SL-PRS resource ID (Proposal 3) and the SL-PRS request (Proposal 5), as the same as the initial transmission;
3>	set the SL-PRS resource ID; (Proposal 3)
3>	if the sidelink grant is associated with request from the higher layer for triggering the SL-PRS transmission of the peer UE identified by the Destination layer-2 ID:
4>	set the SL-PRS request to request. (Proposal 5)
3>	deliver the same SL-PRS transmission information as the initial transmission to the Sidelink process; (Proposal 3 & Proposal 5)
3>	instruct the associated Sidelink process to trigger a retransmission as defined in 5.22.1.3.5.
---------------------------------------------< End of Text Proposal> ------------------------------------------
