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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In the last meeting RAN1#114[1], several agreements were made upon physical channel design for SL PRS. In the meeting, both two shared resource pool and dedicated resource pool were discussed individually. For shared resource pool, we had agreements on TPC design and SL PRS resource allocation in relation to another physical channel. For dedicated resource pool, we reach consensus on areas such as new comb format (Comb-1), multiplexing mechanism. The detailed agreements can be found below: 
	Agreement 
For TPC for PSCCH associated with SL PRS in dedicated resource pools down-select during RAN1 #114 from the following options:
· Option A: Same symbol-level Tx power between PSCCH and SL PRS. 
· FFS: Additional limit on max PSCCH symbol power.
· Option B: Same Tx PSD between PSCCH and SL PRS
· FFS: Additional offset (≥ 0) to PSCCH Tx PSD.
In a shared resource pool:
· Opt. B: SL PRS is mapped to contiguous symbols either before, between (as a working assumption), or after PSSCH DMRS symbols.
For a dedicated SL PRS resource pool, SL PRS is used as the pathloss reference for OLPC for SL PRS (Option 1 from RAN1 #112bis-e and RAN1 #113 meetings).
Adopt the following update to the editor CR to TS 38.211, Section 8.4.1.6.1: 
	-	 is the sidelink PRS sequence ID, which, if not provided by higher layers, , where is obtained from the decimal representation of the CRC for the sidelink control information mapped to the PSCCH associated with the SL PRS according to   with  and  given by clause 7.3.2 in [4, TS 38.212].



Conclusion
For a dedicated resource pool, only the case where SL PRS bandwidth is the same as resource pool bandwidth is supported in Rel-18.
Agreement
For SL PRS in a dedicated resource pool, the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 9}.
· In a dedicated resource pool, ‘M’ from {3, …, 9} are supported for cases with M > N with full staggering.
For a dedicated resource pool, the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot is 4.
· Maximum number 4 only applies to the case of comb-2.
For TPC for PSCCH associated with SL PRS in dedicated resource pools: same symbol-level Tx power between PSCCH and SL PRS.
When an AGC symbol is transmitted immediately preceding a SL PRS resource, for generation of the AGC symbol:
· The RE offset in the AGC symbol is the same as that in the last symbol of the SL-PRS resource. The RS sequence is generated based on the symbol index of the AGC symbol within the slot.
For a slot, a single priority value is provided by higher layers to the physical layer and is used at least to determine the PSSCH and/or SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS. 
· Send an LS to RAN2 requesting them to take the above into consideration when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool.

For a dedicated resource pool, explicit (pre-)configuration of SL PRS resources in a slot includes:
· SL PRS Resource ID, (M, N) pattern, starting symbol, comb offset.
· FFS: constraints to the (pre-)configuration to address potential AGC issues

Update the following agreement as:
· In a shared resource pool:
· Opt. B: SL PRS is mapped to contiguous symbols either before, between (as a working assumption), or after PSSCH DMRS symbols
· SL PRS is not mapped before the first PSSCH DMRS symbol

For SL PRS in a dedicated or shared resource pool, for a given valid comb size ‘N’, partially staggered SL PRS patterns (M, N) are supported for all integer values of ‘M’ such that (M, N) = (1, 2) or (2, 4).
Conclusion
For a shared resource pool, no additional AGC or gap symbols are defined beyond those defined as part of Rel-16 SL communications, i.e., the only AGC symbol is the AGC symbol before the first symbol of the PSCCH and a gap symbol is present at the last SL symbol of the slot and/or a gap symbol is present in between PSSCH and PSFCH symbol when PSFCH is present in the slot.
For a dedicated resource pool, no gap symbol for Tx-Rx switching is inserted in between two TDM-ed SL PRS resources within a slot when TDM of multiple SL PRS resources within a slot is enabled for the resource pool.
For SL PRS, the comb offsets are defined as function of symbol index within a SL PRS resource as below.
	Comb
	Symbol number within the SL PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1



In a slot of shared resource pool, SL PRS is mapped after the last symbol with second stage SCI.



In this contribution we provide our views on the remaining issues left on the design of SL positioning reference signal.  
2. Discussion
RAN1 has made agreement in the last meeting on the resource allocation within shared resource pool for SL PRS in connection to PSSCH DMRS. One remaining open issues on this agreement was whether the SL PRS can be mapped between PSSCH DMRS symbols while SL-PRS allocation before and after of PSSCH has already been agreed. In the context of physical resource mapping in SL communication [2], PSSCH DMRS can occupy 2~4 symbols. 
The spacing between two adjacent PSSCH DMRS symbols varies depending on the PSSCH DMRS pattern. For example, there could be 2-symbol gap in between two adjacent DMRS symbols when adopting a DMRS pattern {#1, #4, #7, #10} (DMRS symbols are allocated at the 1st,4th,7th,10th symbols). While in DMRS sparse case where the pattern is {#3, #10}, the gap increases to 6 symbols. In our view, the gap between DMRS symbols is adequate to allocate at least a SL PRS resource, especially in the DMRS sparse cases. Utilizing this design offers gNB greater flexibility in customizing the resources for UE. Therefore, we support to confirm the working assumption that SL PRS can be mapped between PSSCH DMRS symbols.
[bookmark: _Toc146875349] Proposal 1: Support the working assumption that in a shared resource pool, SL PRS can be mapped between PSSCH DMRS symbols .
Regarding the (pre-)configuration of SL PRS resources in dedicated RP, an agreement was made so that an explicit (pre-)configuration of SL PRS resources in a slot includes SL PRS Resource ID, (M, N) pattern, starting symbol, comb offset. There is one FFS point on the case of carrier aggregation (CA) for sidelink positioning where resource pools are allocated in multiple carriers. It can be the case where the AGC symbols at different carriers may not be timely aligned in time domain. Hence, set of constraint may be needed. However, we think that this issue can be addressed by implementation. The SL-Tx-UE needs to ensure to be configured properly so that the AGC symbols can be aligned in time domain.
[bookmark: _Toc146875350]Proposal 2:No need to set constraints to the (pre-)configuration of SL PRS resource in dedicated RP. The potential AGC issues can be solved by implementation.

The details on resource allocation of SL PRS resources in a slot for a shared resource pool for positioning was agreed as working assumption as shown below. 
	Working assumption
For a shared resource pool,
· Explicit (pre-)configuration of SL PRS resources in a slot, applicable for an indicated frequency domain allocation, includes:
· SL PRS Resource ID, (M, N) pattern, comb offset.
· For a given value of ‘M’, SL PRS resource is mapped to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS, i.e., taking into consideration multiplexing with PSSCH DMRS, PT-RS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot
· The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is FFS.



We do not observe any issues related to the above WA, including on the point that the SL PRS resources need be placed in the last M consecutive SL symbols. This implies that the SL PRS can be always placed after the PSSCH, which is reasonable. 
[bookmark: _Toc146875351]Proposal 3: Confirm the working assumption on explicit (pre-)configuration of SL PRS resources in a slot for a shared resource pool as agreed in RAN1#114 (as shown above). 
In the previous meeting, we also made agreement on the coexistence of multiple (M, N) pairs in dedicated resource pool. The agreement allows several (M, N) pairs, with each (M, N) pair occupying a distinct set of symbols within a slot (sub-slot). Besides that, a rule also established, which restrict only 1 (M, N) pair per set of symbols. It is worth noting that this scheme should also support both Comb-1 structure (1, 1), and structure with M>1. That also implies the coexistence of TDMed PRS resources and FDMed PRS resources. Both these multiplexing schemes offer flexibility in how SL-PRSs are transmitted and allow for efficient use of resources. But it is important to consider the trade-offs between the different schemes and their impact on performance when selecting a particular scheme and configuring resource. 
In order to support both schemes, it is necessary for the resource scheduler to be aware of the capability of the UE as not all the UEs is capable of both schemes. For example, some Rx UEs may have difficulty achieving an optimal performance when using FDM due to the hardware limitation. Therefore, TDM becomes a preferred solution for these types of UEs. 
To address this issue, it is beneficial to have a separate UE’s capability report transmitted to the gNB. This report would provide information about the UE's capabilities on processing TDMed SL-PRS and FDMed SL-PRS, allowing the gNB to configure FDMed or TDMed resources for SL-PRS transmission accordingly. By doing so, the gNB can optimize the resource allocation for each UE, improving overall system performance.
[bookmark: _Toc142663611][bookmark: _Toc146875352]Proposal 4: Support a separate UE capability on processing TDM SL-PRS and FDM SL-PRS in dedicated resource pool.

3. Conclusion
In this contribution we provide our view on sidelink positioning reference signal. We made the following proposals:
Proposal 1: Support the working assumption that in. a shared resource pool, SL PRS can be mapped between PSSCH DMRS symbols .
Proposal 2:No need to set constraints to the (pre-)configuration of SL PRS resource in dedicated RP. The potential AGC issues can be solved by implementation.
Proposal 3: Confirm the working assumption on explicit (pre-)configuration of SL PRS resources in a slot for a shared resource pool as agreed in RAN1#114 (as shown above).
Proposal 4: Support a separate UE capability on processing TDM SL-PRS and FDM SL-PRS in dedicated resource pool.
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