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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

The following agreement have been made for scheme 2:
	Agreement (RAN1#112bis)
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
Agreement (RAN1#113)
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also 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 as agreed. 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. Regarding to the triggering by lower layer (SCI, MAC-CE, SL-PRS), any standalone or combination of signaling might be possible.
[bookmark: _Toc142395486]Proposal 1: Support to have SL-PRS as one of the signaling for UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A

[bookmark: _Toc134705584][bookmark: _Toc142395487]Proposal 2: The reception of SL-PRS could be always-on or triggering-based for power saving.
[bookmark: _Toc134705585][bookmark: _Toc142395488]Proposal 3: 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][bookmark: _Toc142395489]Proposal 4: 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][bookmark: _Toc142395490]Proposal 5: 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.

Regarding to the new 2nd-stage SCI for SL-PRS indication, the bits can be used for the compatibility.

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 2 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.

Among the above 2 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: _Toc142395491]Proposal 6: To use N_reserved  bits +”11” of 2nd-stage SCI format for new 2nd stage SCI format.
[bookmark: _Toc142395492]Proposal 7: 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: _Toc142395493]Proposal 8: 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 has been agreed in RAN1#113 meeting. 
	Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support a
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation periods


In our understanding, more SL-PRS would help to improve positioning accuracy. If only one-to-one mapping is supported, each SL-PRS would require a scheduling PSCCH for transmission of multiple SL-PRS. Then to have one PSCCH to schedule multiple SL-PRS would be more efficient.
[bookmark: _Toc142395494]Proposal 9: With regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.3 that a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource


The following was discussed last RAN1#113. 
	Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool


Regarding indication of S:-PRS specific information, we prefer to have Alt. 1 that the information is explicitly included in DCI for simplicity and clear signaling. 
[bookmark: _Toc142395495]Proposal 10: Indication SL-PRS specific information is explicitly included in DCI for shared resource pool in dynamic grant type resource allocation in scheme 1


	Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded


Regarding the congestion control for scheme 2, it would be the Tx UE’s sensing-like behaviour before intended transmission. Other than the parameter to be restricted, we think the criteria and/or conditions (e.g., CR, CBR, etc.) when a UE to perform congestion control is also needed. 
[bookmark: _Toc142395496]Proposal 11: The criteria and/or conditions when a UE to perform congestion control is also needed to be discussed. 



Conclusion 
In this contribution, followings proposals are made: 
Proposal 1: Support to have SL-PRS as one of the signaling for UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A
Proposal 2: The reception of SL-PRS could be always-on or triggering-based for power saving.
Proposal 3: The reception of SL-PRS may be associated with the reception window.
Proposal 4: The triggering of SL-PRS transmission or reception could be lower layer signalling or higher layer signalling depending on the use cases.
Proposal 5: 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 6: To use N_reserved  bits +”11” of 2nd-stage SCI format for new 2nd stage SCI format.
Proposal 7: 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 8: 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 9: With regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.3 that a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
Proposal 10: Indication SL-PRS specific information is explicitly included in DCI for shared resource pool in dynamic grant type resource allocation in scheme 1
Proposal 11: The criteria and/or conditions when a UE to perform congestion control is also needed to be discussed.
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