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In the RAN#98-e WG meeting, New WID on Expanded and Improved NR Positioning was approved [1]. One of the work item objectives is to specify SL PRS for support of sidelink positioning. 
	Objective:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 


Based on the discussion and agreements of the previous meetings, in this contribution, we press ahead with related issues to enable SL positioning, including the sequence design and the time-frequency domain mapping as well as the multiplexing of SL PRS.
1 SL-PRS sequence design
In RAN1#113 meeting, On the issue of sequence generation parameter , no significant progress has been made. There is still a notable divergence about whether it is determined by a higher layer parameter or based on 12LSB bits CRC of PSCCH. The conclusions made in RAN1#112bis-e and RAN1#113 are as follows
	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.



	Working assumption
· For SL PRS sequence generation, the parameter [image: ][image: ] is defined as below:
· [image: ][image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
Otherwise (i.e., if not provided by higher layers), [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS


We reiterate our position on this issue. As we have noted, Opt. 2 has the advantages of convenient and shorter latency. The Rx UE always needs to decode the CRC with or without SL-PRS, so Opt. 2 means no additional signaling overhead. But Option 2 faces a potential security privacy risk, i.e., other UEs may eavesdrop on the SL PRS transmission from Tx UE and can measure their relative distance to the Tx UE.
The concern reised relates to privacy is the primary motivation for some companies to support the approach of high layer signalling, we support this work assumption, the parameter  should be provided by higher layers, and it can be generated based on 12 LSB bits CRC of PSCCH associated with the SL PRS only if it is not provided by higher layers.
Proposal 1: The parameter  should be provided by higher layers, and it can be generated based on 12 LSB bits CRC of PSCCH associated with the SL PRS only if it is not provided by higher layers.
2 SL-PRS transmission bandwidth
With regards to SL-PRS bandwidth in dedicated resource pool, the situation is not very different compared to RAN1 #112bis-e. despite of the progress on the support of the same bandwidth b/w SL-PRS and the dedicated pool, the group is primary split regarding whether it is permitted to allocate a flexible bandwidth that can be small than the resource pool. 
	Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.


As we noted, dedicated resource pools were originally designed to improve positioning accuracy, as distinct from shared resource pools. A smaller bandwidth of SL-PRS would degrade the SL positioning performance, and result in a waste of the remaining resources in frequency domain, especially when considering that only SCI and SL PRS transmission are multiplexed in the dedicated resource pool. In addition, the support of flexible SL-PRS bandwidth requires an additional signaling overhead for SL-PRS bandwidth indication whereas it can be saved for that of the mandatory bandwidth.  
Considering that multiple dedicated resource pools with different bandwidths can be configured to accommodate various use cases satisfying varying performance requirements. Therefore, the insufficient flexibility of the mandatory bandwidth of -SLPRS can be supplemented to some extent.  
Proposal 2: The bandwidth of SL PRS shall be the same as that of the dedicated resource pool.
3 Multiplexing of SL-PRS resources
Furthermore, in the dedicated resource pool, if the bandwidth of SL-PRS is limited to be the same as that of the pool, it is natural to preclude the FDM-based multiplexing of SL-PRS in a slot. Besides, note that comb-based and TDM-based multiplexing are already supported for dedicated resource pool, there is no need to complicate the multiplexing pattern and increase the possibility of low resource utilization efficiency.
Proposal 3: For a dedicated resource pool, do not support FDM-based multiplexing of SL-PRS from different UEs in a slot.
4 Gap symbols
In #RAN1 113 meeting, it has been acknowledged by most companies the need for a gap symbol for Tx-Rx switching following a SL-PRS at least when the gap symbol is the last symbol of a slot in a dedicated resource pool. Handling of the TDMed SL-PRS case is still under discussion. 
	Agreement
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol at least:
· if the gap symbol corresponds to the last SL symbol of a slot.
· Note: the gap can be used at least for Tx/Rx switching
· FFS: when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.


In our side, whether or not the case of TDMed SL-PRS needs a gap symbol depends on the presence of Tx-Rx transitions within the slot. However, there is no clarification whether it is permitted that a UE can transmit and receive SL-PRS in the same slot. Actually, we suppose the scenario is not expected to be discussed in this release. Therefore, the first FFS can be deleted if it is confirmed that a UE should not transmit and receive SL-PRS resources in the same slot. 
Proposal 4: It should be clarified that in dedicated resource pool, the sub-slot structure, i.e., scenario of a UE transmitting and receiving SL-PRS resources in the same slot is not considered in this release. 
Proposal 5: Delete the first FFS (i.e., when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool) if it is confirmed that a UE should not transmit and receive SL-PRS resources in the same slot.
5 Conclusion
Proposal 1: The parameter  should be provided by higher layers, and it can be generated based on 12 LSB bits CRC of PSCCH associated with the SL PRS only if it is not provided by higher layers.
Proposal 2: The bandwidth of SL PRS shall be the same as that of the dedicated resource pool.
Proposal 3: For a dedicated resource pool, do not support FDM-based multiplexing of SL-PRS from different UEs in a slot.
Proposal 4: It should be clarified that in dedicated resource pool, the sub-slot structure, i.e., scenario of a UE transmitting and receiving SL-PRS resources in the same slot is not considered in this release. 
Proposal 5: Delete the first FFS (i.e., when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool) if it is confirmed that a UE should not transmit and receive SL-PRS resources in the same slot.
6 Reference 
[1] 3GPP RP-223549, “New WID on Expanded and Improved NR Positioning”, Intel Corporation, CATT, Ericsson, Dec. 12 - 16, 2022.


image1.png
SL-PRS
Nipeeq.




