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Introduction
This contribution discusses SL PRS for support of sidelink positioning. With using existing sequence DL-PRS as a starting point, this paper covers the aspects on how to trigger SL-PRS and the resource allocation.


Discussion

Triggering of SL-PRS
In last RAN1#112bis meeting, the following agreement have been made for scheme 2:
	Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS
· 



 The reception of SL-PRS is based on the triggering will be beneficial for power saving consideration, in addition to the continuous reception of SL-PRS. The triggering of reception can be from UE itself, other SL UEs or the gNB. The reception of SL-PRS may be associated with a reception window so that the SL-UE could enter to power saving mode when it is not required to monitor and decode SL-PRS.
[bookmark: _Toc134705584]Proposal 1: The reception of SL-PRS could be always-on or triggering-based for power saving.
[bookmark: _Toc134705585]Proposal 2: The reception of SL-PRS may be associated with the reception window.

As there are many use cases and scenarios for SL positioning, e.g., ranging, relative positioning, absolute positioning, the service requirement (latency, priority) for each use case or scenario might be different. For some use cases like public safe related positioning measuring real-time distance, it would be desirable that they are triggered with lower layer signaling considering the high priority and low latency requirement. For some use cases like UE’s request on absolute positioning for navigation, it will be desirable that they are triggered by higher layer signaling to reduce the congestions at lower layer considering the relative lower priority and latency requirement. It would be beneficial that the triggering of SL-PRS transmission or reception could be with different signaling for different use cases or priorities. 
[bookmark: _Toc134705586]Proposal 3: The triggering of SL-PRS transmission or reception could be lower layer signalling or higher layer signalling depending on the use cases. 

Since it would be possible for a SL UE to request another SL UE to transmit or receive a SL-PRS, it would be beneficial for the requesting UE to also indicate the resource to be used for SL-PRS to the requested UE(s). It would help to avoid some over-the-air collisions as a way of congestion control. 
[bookmark: _Toc134705587]Proposal 4: For a SL UE requests other SL UE(s) to transmit or receive SL-PRS, the requesting UE should also indicate the resources to be used for SL-PRS.


Resource Allocation
The following agreements have been reached in RAN1#112bis meeting.
	Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI
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, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS
Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH



Regarding to whether to use a new or existing 2nd-stage SCI for SL-PRS indication, backward compatibility with earlier release is required. The reserved “11” value of the current 2nd-stage SCI format field and/or the bits can be used for the compatibility.
Table 8.3.1.1-1: 2nd-stage SCI formats
	Value of 2nd-stage SCI format field
	2nd-stage SCI format

	00
	SCI format 2-A

	01
	SCI format 2-B

	10
	SCI format 2-C

	11
	Reserved


For the bits, 1 bit can be configured for Inter UE Conflict information receiver flag in rel.17 for sl-IndicationUE-B. Another bit can indicate to receive new 2nd- stage SCI format or replace 2nd-stage SCI format. However, for additional reverved bits, Rel-16/Rel.17 Tx UE shall set the bits to all zeros while a Rel-16/Rel.17 Rx UE does not make any assumption about these bits Rel-16/Rel.17 Rx UE try to decode 2nd stage SCI. . Therefore, in this case, value "11" of 2nd-stage SCI format would be also need to be indicated to avoid SCI foramt 2-A/B/C decoded by rel.16/rel.17 Ues. On the other hand, if reuse existing 2nd stage SCI, legacy UE also try to decode 2nd stage SCI. Source ID/Destination ID may control receiver UE by application layer and some bit could be replaced for PRS information. Therefore, we think the following 3 options are possible.

1) ”11” of 2nd-stage SCI format are used for the indication of new 2nd stage format.
It is simple. However, if later release needs additional 2nd-stage SCI, there is not bit to indicate additional 2nd-stage SCI.
2) bits +”11” of 2nd-stage SCI format are used for the indication of new 2nd-stage format.
It can indicate new format is used to rel.16/17 UEs and details are indicated to rel.18 UE by bits.  To add another new 2nd-stage format is possible in later release.
3) bits +”00, 01, or 10” of 2nd-stage SCI format. Reuse 2nd stage format but Source ID/Destination ID are differentiated.
Rel.16/17 UE also try to decode 2nd-stage SCI, but they are not destination UE.

Among the above 3 options, we prefer option 2 since it has possibility of adding more expansions of 2nd-stage SCI in future, as reusing legacy 2nd-stage SCI is more complex than new 2nd-stage SCI. Also, the lengths of source ID and destination ID can be different and other contents would be also different, so it is not necessary to use existing 2nd-stage SCI. The contents for the 2nd-stage SCI would be follows.
· [24 bits] Source ID
· [24 bits] Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type.
· SL-PRS configuration and/or time-frequency assignment information:
· FFS: Details
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, UE-type

[bookmark: _Toc134705588]Proposal 5: To use N_reserved  bits +”11” of 2nd-stage SCI format for new 2nd stage SCI format.
[bookmark: _Toc134705589]Proposal 6: The new 2nd-stage SCI format has information for [24 bits] Source ID, [24 bits] Destination ID, Resource reservation period, SL-PRS Priority, Cast type, SL-PRS configuration and/or time-frequency assignment information, and additional information (e.g. SL-PRS request, Positioning Session ID, UE-types)

As the SL UEs are consisting or V-UEs, P-UEs and RSUs that not all UEs are powered with electricity, the consideration for power saving and congestion control are important. In our understanding, certain parameters could be designed as a reception filtering so that SL UEs are not required to monitor all SL-PRS. The certain parameters (new or reused, e.g., destination ID, SCI info bits, etc.) would be designed as pre-defined or pre-configured parameter for all SL UEs without information exchange between SL UEs (e.g., groupcast destination ID configured in between a group of SL UEs). Then a SL UE is not required to monitor all SL-PRS but only for its interested UEs. 
For instance, we may define 4 sets of UE in different types: public service vehicles (e.g., ambulance, fire engine) are set 0, huge vehicles (e.g., bus, trucks) are set 1, small vehicle (e.g., cars, motorcycles) are set 2, and pedestrians are set 3. An example rule is that type 0 UEs need to monitor all PRS while, type 3 UEs only need to monitor PRS resources with type 0.
[bookmark: _Toc134705590]Proposal 7: New or re-used parameters in the 2nd-stage SCI could be designed as a reception filtering so that SL UEs are not required to monitor all SL-PRS


The following was discussed but not concluded in last RAN1#112bis. 
	[HIGH] Feature Lead Proposal 3.5.4-v3
For Scheme 2, 
· [bookmark: _Hlk134626262]Alt. 1: support inter-UE coordination signaling for SL-PRS at least for shared resource pool.
· Both Rel-17 Scheme 1 and 2  IUC are used as a starting point
· Note: For the dedicated resource pool, decide the support of IUC, by RAN1 #113 meeting
· Alt. 2: deprioritize it for this release


We see some company commented that IUC might be difficult for dedicated resource pool which requires cross pool signaling and indication. We support to have IUC for both dedicated and shared resource pool as it would be more beneficial for the case where UE-A request UE-B to transmit SL-PRS. We are fine with the wording for “at least for shared resource pool”.
[bookmark: _Toc134705591]Proposal 8: Support inter-UE coordination signaling for SL-PRS for both dedicated and shared resource pool with both Rel-17 Scheme 1 and 2  IUC are used as a starting point.

	[HIGH] Feature Lead Proposal 3.5.5-v1
For scheme 2, 
· Alt. 1: support that a UE can reserve a SL-PRS resource for the transmission of another UE.
· FFS: details regarding the conditions and signaling mechanism
· Alt. 2: Do not support that a UE reserves a SL-PRS resource for the transmission of another UE.



We would like to support the proposal that a UE can reserve a SL-PRS resource for the transmission of another UE as it helps the resource utilization. 
[bookmark: _Toc134705592]Proposal 9: Support that a UE can reserve a SL-PRS resource for the transmission of another UE.


	[LOW] Feature Lead Proposal 3.6-v1
Study further feedback mechanisms for SL-PRS including:
· ACK/NACK feedback for unicast and groupcast SL PRS transmissions.
· Feedback-based Retransmissions 



We are in the opinion that  physical layer feedback would enhance Scheme 2 SL-PRS transmissions, and we would like to support the proposal that SL-PRS support feedback for unicast and groupcast SL PRS transmissions and feedback-based retransmissions.
[bookmark: _Toc134705593]Proposal 10: SL-PRS support feedback for unicast and groupcast SL PRS transmissions and feedback-based retransmissions.

Conclusion 
In this contribution, followings proposals are made: 
Proposal 1: The reception of SL-PRS could be always-on or triggering-based for power saving.
Proposal 2: The reception of SL-PRS may be associated with the reception window.
Proposal 3: The triggering of SL-PRS transmission or reception could be lower layer signalling or higher layer signalling depending on the use cases.
Proposal 4: For a SL UE requests other SL UE(s) to transmit or receive SL-PRS, the requesting UE should also indicate the resources to be used for SL-PRS.
Proposal 5: To use N_reserved  bits +”11” of 2nd-stage SCI format for new 2nd stage SCI format.
Proposal 6: The new 2nd-stage SCI format has information for [24 bits] Source ID, [24 bits] Destination ID, Resource reservation period, SL-PRS Priority, Cast type, SL-PRS configuration and/or time-frequency assignment information, and additional information (e.g. SL-PRS request, Positioning Session ID, UE-types)
Proposal 7: New or re-used parameters in the 2nd-stage SCI could be designed as a reception filtering so that SL UEs are not required to monitor all SL-PRS
Proposal 8: Support inter-UE coordination signaling for SL-PRS for both dedicated and shared resource pool with both Rel-17 Scheme 1 and 2  IUC are used as a starting point.
Proposal 9: Support that a UE can reserve a SL-PRS resource for the transmission of another UE.
Proposal 10: SL-PRS support feedback for unicast and groupcast SL PRS transmissions and feedback-based retransmissions.
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