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1 [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Introduction
The following agreements were reached in previous meeting,
	Agreement
For SL PRS sequence generation, no additional parameters other than the following input parameters are used: slot number, symbol number, and the parameter .

Agreement
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.

Agreement
SL PRS resource sets are not defined in Rel-18. 

Agreement
(M, N) patterns with M > N with full staggering are supported. 
· In the last (M-N) symbols, the SL PRS symbols are repeated with same order of comb offsets as in the first N symbols.

Agreement
An AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself.

Agreement
For the SL PRS open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.
· The same principle as for PSSCH power control is applied for deciding which (i.e., SL, DL, or SL and DL) pathloss to use.
· FFS: SL pathloss reference for open-loop power control for SL PRS.

Agreement
At least for dedicated SL PRS resource pools, in addition to already-agreed (M, N) = (2, 2), (4, 4), fully staggered pattern with (M, N) = (6, 6) is supported. 
· FFS: Other values of (M, N).
· FFS: Applicability to shared resource pools.

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
For SL PRS sequence generation, one of the following options is down-selected to define the parameter  :
· Option 1:  is a higher layer parameter.
· FFS: How the higher layer parameter is obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.
· Option 2:  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS. 
· Option 3: based on a combination of higher layer parameter from a configured ID list and 12 LSB bits of CRC of PSCCH associated with the SL PRS. 
· FFS: How the higher layer parameter/ID list is determined/obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.

Agreement
For a dedicated SL PRS resource pool, options for SL pathloss reference for OLPC for SL PRS are (to be down-selected from):  
· Option 1: SL PRS as pathloss reference
· Option 2: PSCCH DMRS as pathloss reference
· Option 3: Both Options 1 and 2
· FFS: Selection between Option 1 and Option 2, including (pre-)configuration.

Agreement
For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).

Agreement
For SL pathloss-based OLPC for SL PRS in unicast, filtered RSRP is reported by a receiving UE.

Conclusion
For a partially staggered SL PRS pattern (M, N), repetition of a partially staggered SL PRS pattern (M, N) in a slot is not supported




In this contribution, we further express our views on the present issues.



2 Frequency domain aspects
The dedicated resource pool design tries to give more room for SL-PRS transmission within the corresponding slots, and therefore it is agreed that PSCCH with single stage SCI and the associated SL-PRS could be TDMed in the same slot. Let’s further elaborate the frequency domain aspect.

If the SL-PRS BW could be smaller than the BW of a dedicated resource pool BW, there could be resource usage efficiency issue. For example if resource pool BW is 40 RBs, and if SL-PRS BW by a UE is allocated by 35 RBs, the probability could be very low to find another UE to simply have the need of 5 RBs BW so that both transmissions could be FDMed to be filled with resource pool BW.

For 35RBs BW, the RX UE may apply 512-IFFT. Same size of IFFT, 512 points, is also applied to 40RBs BW. Then to only transmit 35RBs within 40RBs pool’s BW becomes less meaningful, since the processing on 35RBs and 40RBs requires same IFFT size.

If a RX UE only has low hardware processing capability of 256-IFFT, 20RBs BW is required for the corresponding (first) TX UE. To only transmit 20RBs within a pool of 40 RBs, still requires to find another RX UE with low hardware processing capability so that the corresponding (second) TX UE could transmit in FDMed with the first TX UE. It will be all about the probability and it is naturally to lower the resource utilization. 

Proposal 2-1: Within the dedicated resource pool, the SL-PRS BW is the same as the of resource pool BW


3 Feasibility of multiplexing pattern for shared pool
The full staggering pattern with (M,N) = (2, 2), (4, 4) and (6, 6) are supported for the dedicated pool based on the following agreement,
	Agreement
At least for dedicated SL PRS resource pools, in addition to already-agreed (M, N) = (2, 2), (4, 4), fully staggered pattern with (M, N) = (6, 6) is supported. 
· FFS: Other values of (M, N).
· FFS: Applicability to shared resource pools.



In our view, the SL-PRS may transmit with PSSCH within shared resource pool. To transmit SL-PRS without PSSCH could be performed within the dedicated resource pool. The above agreed patterns are mainly for multiplexing purpose. It may not be suitable within the shared resource pool.


Proposal 3-1: For the dedicated resource pool, no more items are agreed besides (M, N) = (2, 2), (4, 4) and (6, 6)

Proposal 3-2: The pattern with (M,N) = (2, 2), (4, 4) and (6, 6) may not be considered within the shared resource pool


4 Sequence generation aspects
The generation of sequence ID has the following options for further down-selection,
	Agreement
For SL PRS sequence generation, one of the following options is down-selected to define the parameter  :
· Option 1:  is a higher layer parameter.
· FFS: How the higher layer parameter is obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.
· Option 2:  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS. 
· Option 3: based on a combination of higher layer parameter from a configured ID list and 12 LSB bits of CRC of PSCCH associated with the SL PRS. 
· FFS: How the higher layer parameter/ID list is determined/obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.



The main debate point in previous meeting is, if the sequence ID is generated based on CRC, a malicious device may try to decode PSCCH, learn the sequence ID and the reserved time/frequency location of SL-PRS, and then interfere the UEs by reproducing same signals. Then the opponents support using the higher layer signalling for the sequence ID.  

The sequence ID is agreed to be within 0~4095. With the promising semi-conductor technology, a malicious device could compute by the GPU, or the AI/ML chipset with acceleration to test each sequence ID value within the range, and it is still in time to attack the victim UE in next reserved resource. If using CRC result as the sequence ID is vulnerable, the pre-configured sequence ID is also vulnerable from our perspective due to the limited value range.

The agreed seed initialization equation is to reuse the one for DL-PRS in Rel-16. It actually supports ID range from 0 to 219- 1 to produce unique seed value without overlapping. But now only the range of 0 to 4095 are used. The ID range should also be expanded if the pre-configured sequence ID is considered.

The potential risk for the pre-configured sequence ID is, it may not allow other UEs to perform sensing by measuring RSRP through SL-PRS. 

Based on the above analysis, using CRC result to derive the sequence ID is still preferred.

Proposal 4-1: SL-PRS sequence ID is derived based on CRC results

Proposal 4-2: If SL-PRS sequence ID is derived based on higher layer (pre-configuration) by avoiding the attack of malicious devices, expand the ID range may be required 

5 Conclusion
Proposal 2-1: Within the dedicated resource pool, the SL-PRS BW is the same as the of resource pool BW

Proposal 3-1: For the dedicated resource pool, no more items are agreed besides (M, N) = (2, 2), (4, 4) and (6, 6)

Proposal 3-2: The pattern with (M,N) = (2, 2), (4, 4) and (6, 6) may not be considered within the shared resource pool

Proposal 4-1: SL-PRS sequence ID is derived based on CRC results

Proposal 4-2: If SL-PRS sequence ID is derived based on higher layer (pre-configuration) by avoiding the attack of malicious devices, expand the ID range may be required 
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