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[bookmark: _Ref513464071]Introduction
In RAN #98 meeting, the WI for R18 NR Positioning is approved, revised in RANP#101 meeting in RP-232670 which has the following objectives for SL-PRS design and power control for SL-PRS [1]:
	· 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. 
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 


[bookmark: _Hlk127413224]In RAN1#114bis meeting, a number of agreements and text proposals were agreed upon [2]. In this contribution, we discuss some of the remaining issues on SL-PRS design.
SL PRS design for Dedicated Resource Pools
RAN1#114bis [2] made the following agreement on the SL PRS bandwidth in the PRS dedicated resource pools: 
	Agreement
For a dedicated resource pool, where SL PRS bandwidth is same as resource pool bandwidth, the following interpretation applies: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth.


In legacy SL resource pool design, UE transmits and receives in terms of sub-channels. If the number of PRBs in a SL resource pool is not an integer multiple of sub-channels (PRBs), the modulo PRBs are not used for transmission/reception by the SL UEs. According to the above agreement, this is not the case for SL PRS transmission in SL PRS dedicated resource pools. For SL PRS transmission in SL PRS dedicated resource pools, the SL PRS need to be transmitted/received over all the PRBs making up a resource pool.

Proposal 1: Make the following changes in TS 38.214 to describe SL-PRS bandwidth spanning all the PRBs in a SL PRS dedicated resource pool. 
	Reason for change:
	SL-PRS bandwidth equal to the resource pool BW in PRBs

	
	

	Summary of change:
	In clause 8 and 8.2.4.2, add modification on the usable bandwidth for SL PRS dedicated resource pools.

	
	

	Consequences if not approved:
	The determination of resource used for SL-PRS transmission/reception does not conform to the agreements.



	[bookmark: _Hlk149575828]*** Unchanged parts are omitted ***
[bookmark: _Toc146791885]8	Physical sidelink shared channel related procedures

The UE determines the set of resource blocks assigned to a sidelink resource pool as follows:
-	The resource block pool consists of  PRBs. 
-	The sub-channel m for  consists of a set of  contiguous resource blocks with the physical resource block number  for , where ,  and numSubchannel are given by higher layer parameters sl-StartRB-Subchannel, sl-SubchannelSize and sl-NumSubchannel, respectively
A UE is not expected to use the last  PRBs in the resource pool except for the case of SL-PRS dedicated resource pools.
*** Unchanged parts are omitted ***




	*** Unchanged parts are omitted ***
[bookmark: _Toc146791884]8.2.4.1.2	Resource allocation in frequency domain
For a shared SL PRS resource pool, the frequency domain resource assignment of a SL PRS resource is the same as PSSCH in the same slot.
For a dedicated SL PRS resource pool, the frequency domain resource assignment of a SL PRS resource is same as frequency resources of a resource pool, i.e.,  PRBs of the resource pool.
*** Unchanged parts are omitted ***




Power control for SL PRS
For a shared resource pools, it is agreed in RAN1 #113 meeting [3] (below) that SL PRS and SL SCH are always transmitted in the same slot. This applies to the scenario where the UE may not have data available for transmission for which RAN2 to handle and provide dummy data to be transmitted from PHY layer. Also, the bandwidth and power of the PSSCH and SL PRS in the same slot are the same. 
	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
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.

Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.


Since the power and bandwidth of PSSCH and SL PRS are the same, we prefer to set the power according to SL PRS OLPC for a multiplexed SL SCH and SL PRS transmission, especially considering a UE may transmit dummy data in a PSSCH when there is no SL data available. To apply SL PRS based OLPC, it would be beneficial to use SL PRS as the pathloss reference. This may provide more accurate estimation and better granular power control from the perspective of SL PRS. 
Proposal 2: For a unicast SL-PRS transmission in a shared resource pool, SL PRS can be (pre-)configured as a SL pathloss reference for OLPC.
Conclusions
In this contribution, the following proposals are made for SL-PRS design and power control procedure for SL-PRS:
Proposal 1: Make the following changes in TS 38.214 to describe SL-PRS bandwidth spanning all the PRBs in a SL PRS dedicated resource pool. 
	Reason for change:
	SL-PRS bandwidth equal to the resource pool BW in PRBs

	
	

	Summary of change:
	In clause 8 and 8.2.4.2, add modification on the usable bandwidth for SL PRS dedicated resource pools.

	
	

	Consequences if not approved:
	The determination of resource used for SL-PRS transmission/reception does not conform to the agreements.



	*** Unchanged parts are omitted ***
8	Physical sidelink shared channel related procedures

The UE determines the set of resource blocks assigned to a sidelink resource pool as follows:
-	The resource block pool consists of  PRBs. 
-	The sub-channel m for  consists of a set of  contiguous resource blocks with the physical resource block number  for , where ,  and numSubchannel are given by higher layer parameters sl-StartRB-Subchannel, sl-SubchannelSize and sl-NumSubchannel, respectively
A UE is not expected to use the last  PRBs in the resource pool except for the case of SL-PRS dedicated resource pools.
*** Unchanged parts are omitted ***




	*** Unchanged parts are omitted ***
8.2.4.1.2	Resource allocation in frequency domain
For a shared SL PRS resource pool, the frequency domain resource assignment of a SL PRS resource is the same as PSSCH in the same slot.
For a dedicated SL PRS resource pool, the frequency domain resource assignment of a SL PRS resource is same as frequency resources of a resource pool, i.e.,  PRBs of the resource pool.
*** Unchanged parts are omitted ***



Proposal 2: For a unicast SL-PRS transmission in a shared resource pool, SL PRS can be (pre-)configured as a SL pathloss reference for OLPC.
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