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1. INTRODUCTION
In previous RAN1 meetings [1][2][3], there are some agreements about SL PRS resource allocation.
Agreement
For the scheme 2 sensing-based resource allocation: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design

Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.
Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

Conclusion
TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.
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.

Agreement
· A SL PRS resource refers to a time-frequency resource within a slot of a dedicated SL PRS resource pool that is used for SL PRS transmission.
· FFS: for a shared resource pool
· Characteristics associated with a SL PRS resource include at least: 
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS frequency domain allocation,
· Note: Additional parameters can be included as/when identified.
· FFS: other time domain aspects, if any
· A SL PRS resource is identified by a SL PRS resource ID that is unique within a slot of a dedicated SL PRS resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters

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
Agreement
In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· Alt. 3: 1, or 2 or 3 symbols
· The number of PRBs is (pre-)configured using the legacy values
· FFS: reconsider if 1-symbol PSCCH is supported

Agreement
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details
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

Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.

In this contribution, we discuss some aspects for SL PRS resource allocation.
2. DISCUSSION
It was agreed to support TDM-based multiplexing of SL PRS in a slot for dedicated resource pools, which means that there can be more than one SL PRS occasion in a slot. Thus, RE level multiplexing and flexibility on SL PRS occasion number are quite different from legacy PSSCH, which is sub-channel level multiplexing and only one PSSCH occasion in a slot. If fixed mapping rule between PSCCH and PSSCH resource is applied, two SL PRS resources in a slot will possibly correspond to the same one resource of PSCCH. It will induce resource collision and severe performance impacts on PSCCH reception and corresponding SL PRS measurement. Thus, resource mapping between PSCCH and SL PRS resource needs re-design for dedicated resource pool. 
In RAN1 #113, there are three alternatives with regards to the SL-PRS configuration and/or SL-PRS time assignment information. Since characteristics associated with a SL PRS resource in dedicated SL PRS resource pool are agreed to include at least SL PRS resource ID, SL PRS comb offset and associated SL PRS comb size (N), SL PRS starting symbol and number of SL PRS symbols (M), SL PRS frequency domain allocation. Some characteristics can be utilize to design one-to-one resource mapping between PSCCH and associated SL PRS resource in the same slot. For instance, the one-to-one resource mapping can base on SL PRS resource ID, or base on comb offset and SL PRS occasion index which corresponds to SL PRS starting symbol and number of SL PRS symbols (M).
Proposal 1:  With regards to the SL-PRS configuration and/or SL-PRS time assignment information in dedicated SL PRS resource pool, select Alt. 3.1.
	Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot.
Proposal 2:  One-to-one mapping relationship between PSCCH resource and an associated SL-PRS resource in the same slot is designed based on either 2(a) or 2(b):
· 2(a): SL PRS resource ID
· 2(b): SL PRS comb offset and SL PRS occasion index, which corresponds to 
     SL PRS starting symbol and number of SL PRS symbols (M).

Regarding SL PRS resource allocation, two schemes are introduced. UE can be configured to perform either Scheme 1 or Scheme 2, applicable to all configured resource pools.
In scheme 1 corresponding to network-centric SL PRS resource allocation, network will allocate SL PRS resource(s) via SL PRS grant. It was agreed to not further consider SL-PRS resource allocation through higher layers from the LMF. Thus, the main issue in scheme 1 is to design such SL PRS grant [2]: one option is to re-use DCI format 3_0 for signalling SL-PRS resource allocation, and the other option is to design a new DCI format 3_X. 
[bookmark: _GoBack]For shared resource pool, it was agreed to use DCI format 3_0 as starting point. To guarantee backward compatible, comb-based multiplexing of SL PRS resources from different UEs in a slot is not supported for shared resource pools, and only TDM is supported to PSSCH and SL PRS multiplexing. From our aspect, it is simple to re-use DCI format 3_0 for scheduling SL resources, and up to UE implementation to autonomously determine whether to multiplex SL PRS transmission on the scheduled SL resources. Thus, we prefer Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI. Furthermore, with regards to PSSCH and SL-PRS multiplexing, since legacy UE cannot identity SL PRS transmission, the PSSCH transmission shall be restricted for destination UE(s) supporting SL PRS functionality. To guarantee such restriction, one simple way is to restrict the multiplexed PSSCH and SL-PRS sharing the same destination ID and source ID.
Proposal 3:  For shared resource pool, adopt Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI.
Proposal 4:  If a 2nd stage SCI indicates both SL-PRS and SL-SCH, destination ID and source ID are shared.
For dedicated resource pool, granularity of SL PRS resource allocation will be totally different from PSSCH, e.g., SL PRS resource requires further scheduling information of RE offset and SL PRS occasion indication. Thus, it needs to design a new DCI format 3_X for dedicated resource pool, and the new DCI format 3_X is with the same DCI format size as DCI format 3_0. To differentiate SL grant for PSSCH in shared resource pool and SL PRS grant for SL PRS in dedicated resource pool, either RNTI or resource pool index can achieve such differentiation. From our aspect, since each resource pool is configured with its resource pool index, differentiation via resource pool index seems a reasonable way. Regarding whether to include HARQ process, NDI, PUCCH resource indication, since ACK/NACK feedback for SL-PRS is not supported in release 18, such fields can be reserved in the new DCI format 3_X. 
Proposal 5:  For dedicated resource pool in scheme 1, introduce a new DCI format 3_X as SL PRS grant, which allocates SL PRS resource(s) with scheduling information of RE offset and SL PRS occasion indication.
Proposal 6:  Resource pool index field can be used to differentiate DCI format 3_0 for PSSCH in shared resource pool and new DCI format 3_X for SL PRS in dedicated resource pool.

In scheme 2 corresponding to UE autonomous SL PRS resource allocation, it shall support at least sensing-based resource allocation to avoid resource collision. Following principle of legacy sidelink, TX UE needs to provide sidelink control information for indicating/reserving SL PRS resources, which can assist RX UE in SL PRS measurement and also assist other UEs in performing its sensing-based resource allocation. To avoid design complexity, it is better to also keep legacy sidelink principle such that each SL PRS transmission is associated with a SCI transmission in the same slot. Thus, PSCCH which carries SCI associated with SL PRS transmission(s) shall be included in dedicated resource pool for SL positioning.
The sensing-based resource allocation in scheme 2 can be introduced mostly based on sidelink mode 2 design, just with some modification. For instance, one difference is that PSSCH applies sub-channel based resource allocation, while SL PRS resources are differentiated in RE level, which expects to suffer higher interference due to Doppler frequency shift. Some methods shall be applied to deal with such interference issue in scheme 2.
Observation 1:  SL PRS resource differentiation in RE level will suffer higher interference due to Doppler frequency shift.
Proposal 7:  In scheme 2, sensing-based SL PRS resource allocation is introduced mostly based on sidelink mode 2 design, and further considers interference issue due to resource differentiation in RE level.

3. CONCLUSION
In this contribution, we have following proposals about SL PRS resource allocation:
Proposal 1:  With regards to the SL-PRS configuration and/or SL-PRS time assignment information in dedicated SL PRS resource pool, select Alt. 3.1.
	Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot.
Proposal 2:  One-to-one mapping relationship between PSCCH resource and an associated SL-PRS resource in the same slot is designed based on either 2(a) or 2(b):
· 2(a): SL PRS resource ID
· 2(b): SL PRS comb offset and SL PRS occasion index, which corresponds to 
     SL PRS starting symbol and number of SL PRS symbols (M).
Proposal 3:  For shared resource pool, adopt Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI.
Proposal 4:  If a 2nd stage SCI indicates both SL-PRS and SL-SCH, destination ID and source ID are shared.
Proposal 5:  For dedicated resource pool in scheme 1, introduce a new DCI format 3_X as SL PRS grant, which allocates SL PRS resource(s) with scheduling information of RE offset and SL PRS occasion indication.
Proposal 6:  Resource pool index field can be used to differentiate DCI format 3_0 for PSSCH in shared resource pool and new DCI format 3_X for SL PRS in dedicated resource pool.
Observation 1:  SL PRS resource differentiation in RE level will suffer higher interference due to Doppler frequency shift.
Proposal 7:  In scheme 2, sensing-based SL PRS resource allocation is introduced mostly based on sidelink mode 2 design, and further considers interference issue due to resource differentiation in RE level.
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