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Introduction
A new work item on expanded and improved NR Positioning was approved in RAN#98-e meeting [1], with one of the objectives to “specify solutions for support of sidelink positioning (including ranging) in NR systems”, where one of the detailed objectives is as follows:
	· 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. 


In this document, we share our views on a few aspects of SL positioning reference signal.
Discussion
SL-PRS sequence design
The following was agreed in RAN1#113 as a working assumption,
	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



[bookmark: _GoBack]Regarding the above FFS (i.e. “If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS”), if it is supported, it seems the logic in deriving [image: ] is further complicated without any clear benefit (there are still quite some cases where “[image: ][image: ] is provided by higher layers”, and the only difference is that more branches are created). Considering the progress of the WI, we prefer to resolve the FFS by not supporting it.
Proposal 1: Regarding the parameter [image: ][image: ] for SL PRS sequence generation, the FFS (i.e. “If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS”) is not supported.
SL-PRS periodicity
The following was agreed in RAN1#113,
	Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 


As can be seen in the RAN1 agreement, for a dedicated resource pool, a set of candidate periods can be (pre-) configured, and the set may not be exactly the same as for legacy SL communications.
Since SL PRS periodicity is supposed to be determined by higher layers based on service characteristics (i.e. it is not a choice relating to resource allocation), the same set of candidate periods is expected to be used for SL PRS transmissions in either a dedicated resource pool or a shared resource pool.
For a shared resource pool, and if the set of periods for legacy SL communications and the set of periods for SL PRS are different, in order to fulfill the requirements on periodicity from higher layers, only those values common in the two sets should be allowed.
Proposal 2: In a shared resource pool, only resource reservation intervals common for legacy SL communications and for SL PRS can be used for PSCCH/PSSCH transmissions multiplexed with SL PRS.
Comb-based SL-PRS patterns
Support for additionally comb sizes (e.g. 1, 8, and 12 for a dedicated resource pool, and 6, 8 for a shared resource pool) were intensively discussed in RAN1#112bis-e with no consensus. Concerns were expressed for all proposed values, e.g. overhead of AGC and GP symbols for N=1, “irregular” RE patterns across RBs for N=8, and unlikely to support full staggering (and correspondingly no clear benefit comparing to smaller comb sizes) for N=12. Given the immense amount of time already spent on discussion of the issue, and the fact that RAN1 had agreed to an essential set of comb sizes respectively for dedicated resource pools and shared resource pools, we don’t think the support for additional comb sizes is a high priority issue any more.
Proposal 3: For both dedicated resource pools and shared resource pools, no additional comb sizes are supported.
Mapping of a PSCCH resource to associated SL-PRS resource(s)
The following was agreed in RAN1#113,
	Agreement
In the dedicated resource pool,
[...]
· 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


As proposed in [2], with regards to the SL-PRS configuration and/or SL-PRS time assignment information, we prefer Alt. 3.1. (i.e. “one-to-one mapping between PSCCH resource and SL PRS resource”). And considering that a SL-PRS resource ID can uniquely identify a SL-PRS resource in a slot, it seems natural that a PSCCH resource (e.g. characterized by an index among the set of PSCCH resources in a slot) should be mapped to a corresponding SL-PRS resource ID of an associated SL-PRS resource.
The PSCCH resource indexes in a slot can be derived by e.g. indexing the PSCCH resources simply based on their lowest RB indexes. The concept of “sub-channel” is not very useful for a dedicated resource pool, but for the sake of backward compatibility with legacy specs, a sub-channel can be defined such that it consists of all RBs for a PSCCH resource, in which case PSCCH index  is same as sub-channel index .
The SL-PRS resource IDs in a slot can be derived by e.g. indexing the SL-PRS resources in the slot in an RE offset first, SL-PRS occasion second manner.
Proposal 4: In a dedicated resource pool, a sub-channel consists of all RBs for a PSCCH resource.
Proposal 5: In a dedicated resource pool, SL-PRS resource IDs in a slot are derived by indexing the SL-PRS resources for all TDM’ed SL-PRS occasions in the slot in an RE offset first, SL-PRS occasion second manner.
Proposal 6: In a dedicated resource pool, a PSCCH resource with index  is associated with a SL PRS resource with SL PRS resource ID .
And in case RAN1 agrees to support Alt. 3.3 instead, we think at least the one-to-many mapping relationship should be kept as simple as possible and should be fully compatible with the one-to-one case, in order to reduce UE processing complexity. For example, 
· When there is only one SL PRS occasion (or, “TDM duration”) in a slot, PSCCH resource  is mapped to a SL PRS resource with RE offset  (which also corresponds to SL PRS resource ID ).
· When there are more than one SL PRS occasions in the slot, PSCCH resource  is mapped to all SL PRS resources (each in one SL PRS occasion) with RE offset  in the slot.
Conclusion
In this contribution, we discuss a few aspects relating to SL positioning reference signal, and make the following proposals.
Proposal 1: Regarding the parameter [image: ][image: ] for SL PRS sequence generation, the FFS (i.e. “If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS”) is not supported.
Proposal 2: In a shared resource pool, only resource reservation intervals common for legacy SL communications and for SL PRS can be used for PSCCH/PSSCH transmissions multiplexed with SL PRS.
Proposal 3: For both dedicated resource pools and shared resource pools, no additional comb sizes are supported.
Proposal 4: In a dedicated resource pool, a sub-channel consists of all RBs for a PSCCH resource.
Proposal 5: In a dedicated resource pool, SL-PRS resource IDs in a slot are derived by indexing the SL-PRS resources for all TDM’ed SL-PRS occasions in the slot in an RE offset first, SL-PRS occasion second manner.
Proposal 6: In a dedicated resource pool, a PSCCH resource with index  is associated with a SL PRS resource with SL PRS resource ID .
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