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1 [bookmark: _Ref40465791]Introduction
This document presents the final Feature Lead (FL) summary of submitted contributions to AI 9.5.1.1 (“SL positioning reference signal”) and the discussions and decisions during RAN1 #114 meeting.

As part of the Rel-18 WI on expanded and improved NR positioning Error: Reference source not found, the following objectives towards support of SL positioning are discussed under this agenda item.
	· 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 measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].




Based on the submitted contributions to RAN1 #114 meeting, the discussion points are categorized into the following topics: 
· SL PRS design
· SL PRS resource definition, including configuration and identification
· Sequence design for SL PRS
· Mapping SL PRS to physical resources
· [bookmark: _Hlk132464891]Multiplexing of different SL PRS resources
· NOTE: PSCCH and control information associated with SL PRS are expected to be discussed in AI 9.5.1.3
· Transmit power control for SL PRS
· Open loop PC (OLPC) for SL PRS transmissions
· Other issues

Please follow the naming convention in this example:
· SLPRS_FLS -v000.docx
· SLPRS_FLS -v001-CompanyA.docx
· SLPRS_FLS -v002-CompanyA-CompanyB.docx
· SLPRS_FLS -v003-CompanyB-CompanyC.docx
If needed, you may “lock” a spreadsheet file for 30 minutes by creating a checkout file, as in this example:
· Assume CompanyC wants to update SLPRS_FLS-v002-CompanyA-CompanyB.docx.
· CompanyC uploads an empty file named SLPRS_FLS-v003-CompanyB-CompanyC.checkout
· CompanyC checks that no one else has created a checkout file simultaneously, and if there is a collision, CompanyC tries to coordinate with the company who made the other checkout (see, e.g., contact list below).
· CompanyC then has 30 minutes to upload SLPRS_FLS-v003-CompanyB-CompanyC.docx
· If no update is uploaded in 30 minutes, other companies can ignore the checkout file.
· Note that the file timestamps on the server are in UTC time.
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. Companies are invited to enter the contact info in the table below.
[High] FL1 Question 1-1
· Please consider entering contact info below for the points of contact for this agenda item:

	Company
	Point of contact
	Email address

	OPPO
	Shichang Zhang
	shichangzhang@oppo.com

	CATT
	Xiaotao Ren
	renxiaotao@catt.cn

	Nokia, NSB
	Torsten Wildschek, Prajwal Keshavamurthy
	torsten.wildschek@nokia.com, 
prajwal.keshavamurthy@nokia.com

	Continental Automotive
	Reuben George Stephen
	reuben.george.stephen@continental-corporation.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2 SL PRS Design
2.1 [bookmark: _Ref143263964]SL PRS resource definition, including configuration and identification

Background: For DL PRS, a hierarchical structure is defined starting with DL Positioning Frequency Layer (DL PFL), DL PRS resource sets, and DL PRS resources. 
For SL PRS, it was agreed not to define SL PRS resource sets, and instead SL PRS resources are defined within a slot of a SL PRS (dedicated or shared) resource pool that is mapped to the single SL BWP.

During RAN1 #112 meeting, the following agreements were made:
	Agreement
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier.

Agreement 
Support SCS values for SL PRS include:
· 15 kHz, 30 kHz, 60 kHz for FR1, and 60 kHz, 120 kHz for FR2
· Which SCS values are required, and which ones are optional follow Rel-16 UE capabilities.



During RAN1 #112bis-e meeting, the following were agreed:
	Agreement
SL PRS resource sets are not defined in Rel-18. 

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



During RAN1 #113 meeting, the following were agreed:
	Agreement
For a shared resource pool
· A SL PRS resource refers to a time-frequency resource within a slot that is used for SL PRS transmission.
· Characteristics associated with a SL PRS resource in a slot of a shared resource pool 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
· SL PRS freq domain allocation is not used to identify a unique SL PRS resource ID
· A SL PRS resource is identified by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. This combination is unique within a slot of a shared resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters

Conclusion
For a dedicated or shared resource pool, at least the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· Periodicity, number of instances/repetitions of SL PRS



Following from the above, the key open aspects related to SL PRS resource definition include:
· (Pre-)configuration of SL PRS resource characteristics
· Indexing of SL PRS resources

Inputs from submitted contributions to RAN1 #114. 
	Reference
	Views

	[11] Intel
	Proposal 4
· For dedicated resource pool,
· (M, N) pair(s) and their respective starting symbols are provided as part of (pre-)configuration of dedicated resource pool.
· SL PRS resource ID is indexed in first in an ascending order of comb offset, and second in an ascending order of starting symbol of SL PRS resource, if applicable. 
· For shared resource pool, adopt one of the following options:
· Option 1A (if a single (M, N) pair is provided via higher layers by Tx UE): 
· Information on (M, N) pair and the starting symbols for candidate SL PRS resources are provided by Tx UE as part of SL PRS resource configuration for the shared resource pool.
· For a given frequency domain allocation, SL PRS resource ID is indexed in first in an ascending order of comb offset, and second in an ascending order of starting symbol of SL PRS resource.
· Option 1B (if multiple (M, N) pairs are provided via higher layers by Tx UE): 
· Information on (M, N) pairs and the starting symbols for candidate SL PRS resources for each (M, N) pair are provided by Tx UE as part of SL PRS resource configuration for the shared resource pool.
· For a given frequency domain allocation, SL PRS resource ID is indexed in first in an ascending order of indicated (M, N) pairs, and second in an ascending order of comb offset, and third in an ascending order of starting symbol of SL PRS resource.
· Option 2: 
· The explicit mapping from candidate SL PRS resources to SL PRS resource IDs as part of SL PRS resource configuration is provided by a Tx UE to potential Rx UE(s) via higher layers (e.g., SLPP) for the shared resource pool.

	[16] CMCC
	Proposal 2: For a dedicated or shared resource pool, sequence ID is not included as part of characteristics of a SL PRS resource.
Proposal 3: Parameters of SL-PRS resource, e.g., SL PRS pattern (incl. number of symbols, comb size) should be (pre-)configured in a resource pool level.

	[19] OPPO
	Proposal 1: For dedicated resource pool (both Scheme1 and Scheme 2 resource allocation), SL PRS resources should be per resource pool (pre-)configured, the (pre-)configuration signalling should indicate SL PRS resource ID, SL PRS comb offset and associated SL PRS comb size (N), and SL PRS starting symbol and number of SL PRS symbols (M).
Proposal 2: In shared resource pool SL PRS resource is NOT per resource pool (pre-)configured, signalling to align the configuration of SL PRS resource(s) between Tx UE and Rx UE is up to higher layers.

	[24] Sharp
	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.

	[27] LGE
	Proposal 3: For a dedicated resource pool, SL PRS TDM configuration within a slot is (pre-)configured. TDM configuration is composed of the following fields.
· TDM index
· Starting symbol index of TDM duration
· Number of symbols (M) in TDM duration
· Comb size (N) used in TDM duration
Proposal 4: For a dedicated resource pool, SL PRS resource ID is determined based on TDM index and RE offset within a slot, as follws.

Where SL PRS resource ID(i,j) = ID of SL PRS resource of RE offset=j within TDM duration of index=i, comb size(k) = comb size configured in TDM duration of index=k, and com size(-1)=0.

	[28] CEWiT
	Proposal 2: For a dedicated or shared resource pool, SL PRS sequence ID can be excluded from characteristics of a SL PRS resource.

Proposal 3: For a dedicated or shared resource pool, periodicity of SLPRS resource will be used to characterise the SLPRS resource.

	[31] Ericsson
	Proposal 12	Comb offset is not part of PRS resource definition in shared pools.

	[32] vivo (from AI 9.5.1.3)
	1. [bookmark: _Hlk142637743]
· One or more SL PRS resources can be (pre)configured per resource pool. Each SL PRS resource can be pre-configured with the following information
· 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)


	[33] ZTE (from AI 9.5.1.3)
	Proposal 2: A dedicated SL-PRS resource pool should at least include the following configurations:
· SL-PRS resource pool level configuration: time resource of resource pool, frequency resource of resource pool
· SL-PRS resource configuration: SL-PRS resource ID, the periodicity of SL-PRS resource, number of symbols and start symbol of SL-PRS in a slot, comb size and RE offset, 
· priority values of SL-PRS 
· PSCCH configuration: candidates of time resource and frequency resource of PSCCH
· One-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource
· Synchronization configuration: indicates the allowed synchronization reference(s)
· Resource allocation scheme 2 related configuration: mapping between SL-PRS transmission parameter, SL-PRS CBR range and SL-PRS priority, SL-PRS resource reservation period, sensing window, selection window, SL-PRS RSRP threshold
· Power control configuration: maximum SL-PRS transmission power, alpha value and P0 value for either sidelink pathloss based power control or downlink pathloss based power control


	[34] CATT, GOHIGH (from AI 9.5.1.3)
	Proposal 1: For a dedicated resource pool for positioning, the following information should be (pre-) configured:
· Time-domain bitmap for available slots
· Start PRB position and the number of contiguous PRBs
· Sub-channel size and sub-channel count
· SL-PRS configuration
· Resource allocation Scheme 2 related configuration
· Power control configuration.
· Reporting configuration.


	[35] Xiaomi (from AI 9.5.1.3)
	[bookmark: OLE_LINK29][bookmark: OLE_LINK32]Proposal 1: One or more combinations of {starting symbol, number of symbols} can be (pre)configured in a slot for a SL PRS dedicated resource pool.
· The (pre)configuration shall guarantee that the candidate occasions in a slot do not overlap with each other one.
[bookmark: OLE_LINK39]Proposal 2: For each combination of {starting symbol, number of symbols}, a comb size should be (pre)configured in a SL PRS dedicated resource pool.
[bookmark: OLE_LINK40][bookmark: OLE_LINK132][bookmark: OLE_LINK139]Proposal 3: SL PRS resources in a slot are indexed first in increasing order of comb offsets and then in increasing order of occasions, and is periodically indexed across SL subchannel within the resource pool, i.e., SL PRS resource ID does not need to be (pre-)configured.
[bookmark: OLE_LINK33]Proposal 7. The start symbol or the number of symbols for SL PRS transmitted together with PSCCH/PSSCH is (pre)configured for the shared resource pool.


	[37] LGE (from AI 9.5.1.3)
	Proposal 25: SL positioning resource pool configuration includes at least the following parameters.
· Resource pool bandwidth
· PSCCH configuration
· Number of symbols
· PSCCH bandwidth
· PSSCH configuration
· Allowed SL positioning method (e.g. SS/DS SL RTT, SL TDOA, SL AoA)
· Enable/disable of TDM-based SL PRS multiplexing
· If enabled, TDM configuration within a slot
· TDM index
· Start symbol index of TDM duration
· Number of symbols of TDM duration
· Comb pattern used in TDM duration
· Number of SL PRS symbols (M)
· Comb size (N)
· Enable/disable of comb-based SL PRS multiplexing
· Associated resource pool information (e.g. for transmission of SLPP or measurement report)

	[38] CEWiT (from AI 9.5.1.3)
	Proposal 1: For dedicated resource pool, multiple SL-PRS resources should be configured per resource pool. Maximum SL-PRS resource per resource pool can be 8.




Summary of key details to be addressed based on submitted contributions:
· (Pre-)configuration of SL PRS resource characteristics
· Dedicated RP:
· At least for dedicated resource pool, the following information can be considered for (pre-)configuration at resource pool-level: 
· SL PRS pattern(s) (M, N)
· Starting symbol(s) for each (M, N) pattern
· NOTE: For TDM-based multiplexing within a slot, multiple starting symbols within a slot may be (pre-)configured for a single (M, N) value.
· With the above, for dedicated RP, the remaining detail pertains to the determination of SL PRS resource ID, i.e., the SL PRS resources should be indexed and identifiable, given (M, N) pair(s) and corresponding starting symbol(s) for different choices of comb offsets.
· Shared RP:
· For shared RP, one company (Ericsson) proposes to revert the decision from RAN1 #113 such that comb offset is not part of PRS resource definition. This is motivated by the decision from RAN1 #113 that comb-based multiplexing of SL PRS resources is not supported in shared resource pools.
· However, it may still be possible that different UEs are assigned or select different comb offsets for a given (M, N) SL PRS pattern across slots of a shared RP. In fact, (pre-)configuring multiple (M, N) pairs would enable a UE to flexibly select (or be assigned in case of Scheme 1 RA) an appropriate SL PRS pattern multiplexed with PSSCH in a slot of the shared RP. 
· Further, since comb-based SL PRS resource multiplexing is not supported in a slot of a shared resource pool, it may not be strictly necessary to (pre-)configure the starting symbol for a given (M, N) pattern for a shared RP; this can be flexibly determined and indicated via the SCI. However, certain candidate starting symbols may be (pre-)configured for a  given (M, N) at the shared resource pool level. For instance, this could help in providing some protection to PSSCH DMRS or SL PT-RS symbols from collisions with SL PRS transmissions that may be transmitted with high PSD in case of relatively larger comb sizes.
· NOTE: Whether to limit the time location of SL PRS in a shared RP relative to PSSCH, second stage SCI part of PSSCH, etc. is discussed in Section 2.3.3.
· Indexing of SL PRS resources
· Two general approaches have been proposed by companies towards determining the SL PRS IDs: 
· Opt. 1: SL PRS resources are indexed based on a specified rule 
· All proponents of this option effectively propose to index SL PRS resources first in an ascending order of comb offset, and second in an ascending order of starting symbol of SL PRS resource, if applicable.
· Opt. 2: SL PRS resources are indexed via explicit (pre-)configuration
· In this case, each SL PRS resource is identified with an ID, comb offset, and starting symbol for a given (M, N) pattern.
· Between the above two options the key differentiation would be in terms of flexibility in assignment of SL PRS IDs (which should not have a functional impact) and the incurred signalling overhead for Opt. 2, the impact of the latter would depend on maximum number of SL PRS resources that may be possible in a slot. In this regard, towards reducing further dependency on decisions on additional values of M, N, and (M, N) to be supported, Opt. 1 could offer a way forward for all cases.
· For dedicated RP, the above approach in Opt. 1 could be applied directly at least when SL PRS bandwidth is same as resource pool bandwidth.
· The case when SL PRS bandwidth may be smaller than resource pool bandwidth w/ or w/o support of FDM-based multiplexing would require extending the approach under Opt. 1, but can be considered if the case is agreed to be supported.
· For shared RP, if multiple (M, N) patterns may be (pre-)configured for shared RP, then Opt. 1 above can be extended to apply on a per (M, N) pair basis, i.e., index first in order of (M, N) pairs, then comb offsets for a given (M, N) pair, and then starting symbol for a given (M, N) pair.
· Note that for dedicated RP, since different (M, N) patterns may only be multiplexed via TDM, the starting symbol of a SL PRS and (M, N) pattern are equivalent. On the other hand, for shared RP, there is no one-to-one equivalence between different (M, N) patterns and starting symbols.
· NOTE: The aspects on (pre-)configuration of starting symbols for TDM-ed SL PRS (M, N) patterns are discussed in Section 2.4. 

[High] FL1 Proposal 2.1-1
· For a dedicated resource pool, the following are (pre-)configured at resource pool-level: 
· SL PRS pattern(s) (M, N)
· Starting symbol(s) for each (M, N) pattern
· For a shared resource pool, the following are (pre-)configured at resource pool-level: 
· SL PRS pattern(s) (M, N)
· Candidate starting symbol(s) for each (M, N) pattern


	Company
	Comments

	vivo
	Firstly, we wonder the relationship between SL PRS resource ID and {M, N} /starting symbol for each {M,N}
And then for the second bullet, we wonder whether both SL PRS ID and the starting symbol will be indicated in the SCI if more than one candidate starting symbol are (pre-)configured for a SL PRS ID. If it is, we prefer only indicate one of them, in this case, one SL PRS ID can be associated with one starting symbol.  

	Xiaomi
	For dedicated resource pool, we are OK;
For shared resource pool, an issue is there may be two types of slot in a resource pool when the PSFCH periodicity is configured as 2 or 4; the first one is with PSFCH resources but the other one is without PSFCH, a configuration for a type may not be applicable for the other one, so we think this issue should be further discussed.

	IDCC
	We thank the FL for the proposal.

We support the proposal for the dedicated and shared resource pools that SL PRS pattern and (candidate) start symbol are configured for the resource pool.


	CMCC
	We think that these parameters can be indicated by SL PRS resource ID, and we can simply (pre-)configure the allowed resource IDs per resource pool.

	Spreadtrum
	We support the  parameters of each SL-PRS resource in one slot are (pre-)configured at resource pool-level.

	OPPO
	In shared RP, number/location of PSSCH DMRS symbols may be changed per DMRS pattern, and number of OFDM symbols for 2nd SCI may also changed with the coding rate and bandwidth of resource, both of the factors may restrict the available symbols for SL PRS. 
As a consequence, it is difficult to configure starting symbol for each (M, N) pairs, rather a rule applicable to any DMRS pattern and 2nd SCI occupancy is more desirable. In the sense, we propose that: For each  (M, N) pattern, the OFDM symbol(s) are the last M contiguous OFDMs that can used for SL PRS transmission in a slot.

	Lenovo
	Support FL’s proposal for the dedicated and shared resource pool. We however, observe that for the case where a single SL PRS pattern (M,N) is configured per resource pool, this may limit SL-PRS flexibility of the configured resource pool.

	Qualcomm
	We share CMCC’s view that explicit (pre-)configuration of the parameters of each SL-PRS resource ID would be a simple, flexible option.

	LGE
	The 1st bullet is supported.
For the 2nd bullet, we support the 1st sub-bullet. With the pre-configuration, if UE selects one of SL PRS patterns, the starting symbol should be determined accordingly. SL PRS resource should be located at the end of a slot. For this reason, we don’t support the 2nd sub-bullet.

	Panasonic 
	We support FL’s proposal. 

	CATT
	Support.
SL PRS pattern(s) (M, N) and starting symbol(s) for each (M, N) pattern should be (pre)-configured and associated with SL-PRS resource ID. 
For shared RP, the issue of whether PSFCH is present maybe need to be addressed.

	Samsung
	For the dedicated resource pool, we think that the enabling/disabling of TDMed SL PRS resocure multiplexing can be (pre-)configured at resource pool level. 
Also, for the dedicated resource pool, can multiple SL PRS (M, N) patterns be configured when TDMed multiplexing of SL PRS resouces is enabled? 
We consider that one SL PRS (M, N) pattern is (pre-)configured for each TDMed SL PRS resocure. It will make easy to design Scheme 2 PRS resource allocation and to avoid resource collision from different (M, N) pattern.
In addition, if the maximum TDMed SL PRS resource is two, we do not need to configure starting symbol for each TDMed (M, N) pattern. So, we need to decide the the maximum TDMed SL PRS resource at first. 
Unlike the dedicated resource pool, we are OK that multiple SL PRS (M, N) patterns can be (pre-)configured since there is no decicated resource allocation for SL PRS.

	ZTE
	We would like to discuss with companies about the “resource pool-level”, especially for dedicated resource pool, the starting symbol of different SL PRS resources will have impact on the location of AGC symbol in a slot. However, if we follow the rules in SL communication, the AGC symbol location in a slot is (pre-)configured at the BWP level considering Rx UE. 
Even when it comes to the PSFCH design, the time resources of PSFCH should be aligned among the carries for CA, as shown in the WID of SL CA:
· Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC issues
· Time resources for PSFCH are aligned among the carriers for CA
Therefore, we believe additional proposal is needed to make sure time resources of SL PRS are aligned among multiple resource pools.
Moreover, as we already agreed in previous RAN1 meeting, for dedicated resource pool, 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 and a SL PRS resource ID can represent a list of characteristics of SL PRS resources including (M, N) and the starting symbol. We prefer to associate resource ID and other detailed characteristics.

	[bookmark: OLE_LINK149]Huawei,HiSilicon 
	For shared resource pool, we think the starting symbol and number of symbols are configured at SCI-level. Because the following factors will affect the available symbols for SL-PRS transmission in the slot: the AGC symbol, the (pre-)configured number of PSCCH symbols, the presence of PSFCH, the minimum number of symbols for PSSCH transmission and accordingly the DMRS symbols may vary dynamically in the PSSCH resource allocation.
OK with dedicated RP.

	Apple
	For the dedicated RP, the parameters can be associated with the SL PRS resource ID.  

	mtk
	The preconfiguration should be okay for dedicated one.
 For the shared pool, as HW mentioned, the channel/RS within it have several kinds. The preconfiguration may induce collision

	Nokia, NSB
	OK in principle. Allowed SL PRS resource IDs can be (pre-)configured per resource pool which could in-turn restrict the allowable SL PRS patters(s) and starting symbols.  

	Continental Automotive
	We are OK with pre-configuring the possible (M,N) patterns and candidate starting symbols for shared and dedicated resource pools. However, we believe the actual starting symbol for a particular SL PRS resource should be configured/indicated via SCI. 

	CEWiT
	Support the CMCC comment that explicit configuration of parameter per SL PRS resource is better and more flexible option.

	
	



[High] FL1 Proposal 2.1-2
· For a dedicated resource pool, at least when SL PRS bandwidth is same as resource pool bandwidth, SL PRS resources in a slot are indexed first in an ascending order of comb offset, and second in an ascending order of starting symbol of SL PRS resource, if applicable.
· FFS: The case when SL PRS bandwidth may be smaller than resource pool bandwidth, if supported.


	Company
	Comments

	vivo
	We prefer to use explicit signalling to indicate the relationship between SL PRS resource and comb offset/starting symbol. 

	Xiaomi
	Support

	CMCC
	We are fine with the main bullet. Another way is to explictly (pre-)configure resource ID per resource pool, we are also fine with it.
Regarding the FFS bullet, we prefer to delete it. We support Proposal 2.3.2-1 to conclude that only supporting SL PRS BW equals to that of the dedicated resource pool.

	Spreadtrum
	We support the Proposal. 

	NEC
	Support the main bullet and prefer to keep FFS.

	OPPO
	OK

	Lenovo
	We would also to prefer “ Opt. 2: SL PRS resources are indexed via explicit (pre-)configuration” to avoid issues in configuration ambiguity.

	Qualcomm
	We prefer to go with the explicit (pre-)configuration as suggested by vivo and CMCC. The explicit (pre-)configuration provides more flexibility and will not lead to more discussions.

	LGE
	Support

	Panasonic
	Support 

	CATT
	Both the implicit method(Option 1) in this proposal and the explicit method(Option 2) should be supported.

	Samsung
	OK but it can be discussed in AI 9.5.1.3.

	ZTE
	Same understanding as vivo.

	Huawei,HiSilicon
	Do not support.
In our view, especially for the V2X scenario, not all the offsets of a (M,N) could always be used considering the Doppler shift. A (pre-)configuration that provides which can be used should be sufficient and simple..

	mtk
	1, remove FFS
2, okay for the proposal

	Nokia, NSB
	OK since only single (M,N) in allowed in a TDM duration.

	Continental Automotive
	We prefer Opt. 2 where SL PRS resources are indexed via explicit (pre-)configuration, i.e.,  each SL PRS resource is identified with an ID, comb offset, and starting symbol for a given (M, N) pattern. 

	CEWiT
	We prefer the explicit configuration.

	
	

	
	



[High] FL1 Proposal 2.1-3
· For a shared resource pool, for a given frequency domain allocation, SL PRS resource ID is indexed first in an ascending order of indicated (M, N) pairs, and second in an ascending order of comb offset, and third in an ascending order of starting symbol of SL PRS resource.



	Company
	Comments

	vivo
	The same view as proposal 2.1-2

	Xiaomi
	We think  the comb offset is not needed to be indicated since comb-level multiplexing is not supported in shared resource pool.

	CMCC
	We are fine with this proposal. Similar comments as Proposal 2.1-3, we are also OK to explicitly (pre-)configure the resource ID.

	Spreadtrum
	We support the Proposal. 

	OPPO
	Maybe we should align the rule for shared pool with that for dedicated pool, i.e. indexing first in an ascending order of comb offset, and then the order of (M, N) pairs. Seems the third (starting symbols) is duplicated given (M, N) pairs are there.

· For a shared resource pool, for a given frequency domain allocation, SL PRS resource ID is indexed first in an ascending order of comb offset, and then in an ascending order of indicated (M, N) pairs, and second in an ascending order of comb offset, and third in an ascending order of starting symbol of SL PRS resource.


	Lenovo
	We would also to prefer “ Opt. 2: SL PRS resources are indexed via explicit (pre-)configuration” to avoid issues in configuration ambiguity.

	Qualcomm
	We have the same view as proposal 2.1-2

	LGE
	We think that SL PRS resource should be located at the end of a slot, similar to PSFCH in SL communication. We don’t support PSSCH divided by SL PRS in-between.
With this understanding, we’re ok to index SL PRS resource with the comb pattern index and the comb offset as FL proposed. But we don’t support to include starting symbol index for SL PRS resource ID.

	Panasonic
	Support

	CATT
	Both the implicit method(Option 1) in this proposal and the explicit method(Option 2) should be supported.

	Samsung
	OK but it can be discussed in AI 9.5.1.3.
We prefer to deleate ID (i.e.  SL PRS resource ID)

	ZTE
	We prefer explicit indication instead of setting rules.

	[bookmark: OLE_LINK150][bookmark: OLE_LINK151]Huawei,HiSilicon
	For the shared RP, since there is no comb-based multiplexing, the comb offset can be fixed. And the combsize N also can be configured in the resource pool, in the SLPRS resource indication, it is not needed.

	mtk
	Comb offset is not needed

	Nokia, NSB
	Support

	Continental Automotive
	We prefer Opt. 2 where SL PRS resources are indexed via explicit (pre-)configuration, i.e.,  each SL PRS resource is identified with an ID, comb offset, and starting symbol for a given (M, N) pattern. 

	CEWiT
	We prefer the explicit configuration.

	
	

	
	

	
	





2.2 Sequence design for SL PRS

Background:
	Sequence for DL PRS is defined using Gold sequence:
.
For DL PRS, the generator of the pseudo-random sequence c(i) is initialized as:
.

Sequence for SL-CSI-RS is defined using Gold sequence:

.
For SL CSI-RS, the generator of the pseudo-random sequence c(i) is initialized as:
.





During RAN1 #112 meeting, the following agreements were made:
	Agreement
SL PRS sequence is generated based on Gold sequence:

where c(i) is a pseudo-random sequence as defined in Clause 5.2.1 of TS 38.211.

Agreement 
· For SL PRS sequence generation, the pseudo-random sequence c(i) initialization equation is defined as a function of at least: slot number, symbol number, and a parameter .
· The pseudo-random sequence c(i) initialization equation is based on initialization equation as for DL PRS


Agreement 
For SL PRS sequence generation, consider at least the following options to define the parameter , and select one option:
· Option 1:  is a higher layer configured parameter
· Option 2:  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission
· Option 3: based on a combination of higher layer configured parameter from a configured ID list and 12 bits of CRC of PSCCH associated with the SL PRS transmission
· Option 5:  is based on 12bits LSB of destination ID
· Option 6:  is based on 8 bits of source ID + 4 zero bits
· Option 7:  is based on the CRC field of the 2nd SCI associated with SL PRS transmission, if there is a 2nd SCI defined.

Agreement 
Range of the parameter  is:  



During RAN1 #112bis-e meeting, the following agreements were made:
	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
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.


During RAN1 #113 meeting, the following working assumption was made:
	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




The key open aspects on this topic are:
· Confirmation of the working assumption from RAN1 #113
· Resolution of the FFS within the working assumption from RAN1 #113
· Corrections to latest editor CR to capture the fallback option for determination of [image: ]

NOTE: Exact equation for initial seed generation can be based on DL PRS equation as agreed during RAN1 #112

Inputs from submitted contributions to RAN1 #114. 
	Reference
	Views

	[4] Futurewei
	Proposal 1: Confirm WA regarding the parameter [image: ][image: ].
Proposal 2: If (pre-)configured for a resource pool and the use of SL PRS for sensing is supported, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

	[5] Nokia, NSB
	Proposal 1: Confirm working assumption on the SL PRS sequence initialization parameter .

	[6] Huawei, HiSi
	Proposal 1: Confirm the WA of the SL PRS sequence generation. In particular, the sequence ID provided to the Rx UE in the LPP/SLPP shall be per Rx pool.

	[7] Ruijie Network Co. Ltd.
	Proposal 2: Confirm the working assumption with the option that [image: ][image: ] is provided by higher layers to a Tx UE：
Working assumption Agreement
· For SL PRS sequence generation, the parameter [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

	[10] vivo 
	Proposal 1: 
· For SL PRS sequence generation, the CR regarding how to accurately capture the case when is not provided by higher layer can be modified as the following.
	-	 is the sidelink PRS sequence ID provided by higher layers, 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].




	[12] ZTE
	Proposal 1: If SL PRS is used to derive SL-RSRP for sensing, SL PRS sequence ID  for sensing is only based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

	[13] SONY
	Proposal 1: Confirm the working assumption that  is provided by higher layers to a Tx UE.

	[14] CATT, GOHIGH
	Proposal 1: Confirm the working assumption in RAN1#113 as follows:
· 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.
· If SL-PRS is (pre-)configured to be used for sensing in a dedicated resource pool, [image: ][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.

	[16] CMCC
	Proposal 1: Do NOT additionally consider the case of SL PRS sequence generation when using SL PRS for sensing.

	[17] Apple
	Proposal 1: The following working assumption should be agreed:
Proposal 1-1: 
· 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.
· 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
Proposal 1-2:
· Use of SL PRS for sensing is not supported

	[18] Xiaomi
	[bookmark: OLE_LINK17]Proposal 1: Confirm working assumption for SL PRS sequence generation made in RAN1#113 meeting. 
-- If SL PRS for sensing is supported in a resource pool,   is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

	[19] OPPO
	Proposal 4: Use of SL PRS for sensing should be supported in Scheme 2 resource allocation for dedicated resource pool, and  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS if SL PRS is (pre-)configured for sensing in a resource pool.

	[20] InterDigital
	Proposal 1: Confirm WA for SL PRS sequence generation, i.e., the parameter  is provided by higher layers to a Tx UE.

	[21] China Telecom
	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.

	[22] Samsung
	Proposal 1: Confirm the following working assumption on [image: ] without FFS part
· [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

	[23] Lenovo
	Proposal 1: RAN1 to confirm the working assumption made in RAN1#113 related to the provision of the parameter [image: ][image: ] for SL PRS sequence generation.

	[24] Sharp
	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.

	[27] LGE
	Proposal 1: For a dedicated resource pool, only PSCCH DMRS is used for sensing.
Proposal 2: confirm the WA, at least for unicast, on SL PRS sequence ID generation without FFS point. FFS SL PRS sequence ID generation for broadcast and groupcast mode of SL PRS transmission.

	[28] CEWiT
	Proposal 1: Agree the working assumption on the parameter  [image: ][image: ] for SL PRS sequence generation including FFS part as below.
· 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.
· 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

	[30] MediaTek
	Proposal 3-1: Expand the sequence ID range to {0, 219- 1 = 524287 }

Proposal 3-2: The whole FFS sentence could be removed: “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”

	[31] Ericsson
	Proposal 1	(for conclusion) When the SL PRS is configured as the reference signal for sensing, the sensing of the PRS resources is based on the SL PRS power and does not require the SL PRS sequence ID.



Summary of observations based on submitted contributions:
· Confirmation of the working assumption from RAN1 #113
· Almost all companies who expressed a view on the issue indicated support to confirm the working assumption from RAN1 #113 that includes all bullets except the FFS bullet.
· Resolution of the FFS within the working assumption from RAN1 #113
· At least six companies (Futurewei, ZTE, CATT, Xiaomi, OPPO, CEWiT) propose to confirm the FFS bullet, i.e., to agree that “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”.
· At least eight companies (CMCC, Apple, China Telecom, Samsung, Sharp, LGE (at least for unicast), MTK, Ericsson) propose to remove the FFS bullet.
· A key observation made by multiple companies is that the intention of the FFS bullet could be realized already by simply not providing the higher layer parameter since it has already been agreed (as a working assumption) that if higher layer parameter is not provided, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS, thereby making the FFS bullet effectively redundant in terms of functionality.
· One company (Ericsson) indicates that Rx UE may not need to know the sequence even if SL PRS is configured as reference signal for sensing. However, this may not be the case if one considers using RSRP measured on SL PRS for resource exclusion.
· FL recommendation: Considering arguments made, the FL’s suggestion is to go with the simpler alternative and remove the FFS since the effective functionality can be achieved with the rest of the working assumption. 
· NOTE: This decision does not intend to influence the decision on use of SL PRS for sensing or not. 
· Specify that the higher layer parameter is provided on a per resource pool basis
· One company (Huawei-HiSi) proposes to specify that the sequence ID provided to the Rx UE in the LPP/SLPP is per Rx pool in order to realize some randomization of SL PRS sequence across resource pools.
· Extending the range of 
· One company (MediaTek) proposes to extend the range of the sequence ID to {0, …, 219- 1 = 524287} with the motivation of providing additional security against brute-force search for the sequence ID.
· Corrections to latest editor CR to capture the fallback option for determination of  
· In response to the TS 38.211 Editor’s comment in the Editor CR at the end of RAN1 #113 meeeting, one company (vivo) proposes the following update to the latest Editor CR for TS 38.211 to accurately capture the case when is not provided by higher layer:
	[bookmark: _Hlk143195911]-	 is the sidelink PRS sequence ID provided by higher layers, 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].




[High] FL1 Proposal 2.2-1
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [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: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
 
	Company
	Y/N
	Comments

	vivo
	Y
	

	Xiaomi
	Y
	

	CMCC
	Y
	

	OPPO
	No
	As number of PRBs for PSCCH can be (pre-)configured to legacy values, the bandwidth of PSCCH DMRS  is too limited in some cases, e.g., (pre-)configured to 10 PRBs, following legacy principle, SL PRS should be used for sensing in this case.
Given that, the agreement should clearly prevent the provision of  by higher if SL PRS (pre-)configured for sensing in a resource pool.
Seems most of companies that propose to remove the whole FFS  agree with that  should be based on PSCCH CRC, they only have concern on the complicated signaling. How aout the following modification:

[High] FL1 Proposal 2.2-1
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [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.
· This is only applicable in a resource pool where PSCCH DMRS is (pre-)configured for sensing.
· FFS: 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
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS


	Lenovo
	Y
	

	LGE
	Y
	Support.
In addition, we suggest not to allow SL PRS to be used for sensing because it restricts the generation of SL PRS sequence ID from a higher layer.

	Panasonic
	Y
	

	CATT
	N
	Agree with OPPO’s modification on the issue of FFS part, i.e., adding a new bullet of “This is only applicable in a resource pool where PSCCH DMRS is (pre-)configured for sensing”.

	Samsung
	Y
	

	ZTE
	
	For clarification, if we agree with this proposal, does it mean we exclude SL PRS as one candidate sensing RS?

	Apple
	Y
	

	Nokia, NSB
	Y
	

	CEWiT
	N
	Agree that one can exclude the higher layer signalling to configure the  if SL PRS is congifured for the sensing purpose. But last meeting working assumption without FFS will not guarantee this. Explicit mention is necessary. We are okay with OPPO suggestion.



[Medium] FL1 Proposal 2.2-2
· For SL PRS sequence generation, when provided by higher layers, the parameter [image: ] is provided to an Rx UE via LPP/SLPP on a per resource pool basis.
 
	Company
	Y/N
	Comments

	vivo
	
	Based on the last meeting, the sequence generation is for private. In this case, we are curious that ID on a per resource pool basis can help users protect privacy

	Xiaomi 
	Y
	Support 

	CMCC
	N
	The intention is not clear to us. If the sequence ID is provided by higher layers from Tx UE perspective, it is provided to Rx UE via LPP/SLPP so that the pair of UEs can have the same understanding of the used sequence ID, and it should be per UE basis. We are not sure why it is on a per RP basis.

	Qualcomm
	N
	We share vivo’s view. One potential option that is precluded by this proposal is that the ID is provided on a per-session basis. We don’t think that any further agreements are necessary in RAN1 on this issue.

	LGE
	See comment
	If SL PRS sequence ID is provided by a higher layer per resource pool, all UEs in a resource pool will use the same SL PRS sequence ID. We don’t support SL PRS sequence ID to be (pre-)configured per resource pool basis.

	Samsung
	N
	The working assumption say that it is up to RAN2.
We do not need to touch this issue in RAN1. If it is discussed here there is a possibility that RAN1 and RAN2 have a difference agreement.

	ZTE
	
	Also not sure about the benefit of provision SL PRS sequence ID per resource pool basis.

	Huawei, HiSilicon
	Y
	Support this. It allows different sequences used for different pools.
SLPP provision may also points to the resource pool index.

	mtk
	N
	Have similar view as vivo and QC

	Nokia, NSB
	N
	The wording seems unclear. Our understanding of the intention is that if a given TX UE transmits SL PRS on multiple resource pools then it can use different values of the initialization parameter on each resource pool. This can be left to higher layers. 




[Medium] FL1 Proposal 2.2-3
· The range of the parameter is extended to 19 bits, i.e., .
· Note: This implies revision of the following agreement from RAN1 #112bis-e:
Agreement 
· Range of the parameter  is:  

 
	Company
	Y/N
	Comments

	vivo
	N
	

	Xiaomi 
	N
	There is no clear evidence to do so.

	CMCC
	N
	We should be cautious on revising the previous agreement unless it is necessary.

	Qualcomm
	
	We agree that having more potential value is helpful but we are hesitant to revise an existing agreement. Could you the feature lead provide more details on the essentiality of this proposal?

	LGE
	N
	We don’t think that it’s necessary to extend the range of SL PRS sequence ID.

	Samsung
	N
	The motivation in not clear in our understanding.

	ZTE
	N
	

	Apple
	N
	

	mtk
	Y
	The reason to have sequence ID through higher layer signalling is for privacy issue. We mentioned that if a bad UE wants to break the security, it will be geared with some weapons for example high power computation devices. The sequence ID still can be try and error to derive it. One way is to increase the ID range to further raise the bar. This is our thinking. Otherwise what is the purpose to have sequence ID through the higher layer?
 
 The Rel-16 seed initialization design already support the ID range far larger than 4096. We remember that QC in Rel-16 also mentiond the possibility to increase the range in the future. 
 



	Nokia, NSB
	N
	




[Medium] FL1 Proposal 2.2-4
· Adopt the following update to the editor CR to TS 38.213, Section 8.4.1.6.1: 
	-	 is the sidelink PRS sequence ID provided by higher layers, 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].




 
	Company
	Y/N
	Comments

	vivo
	Y
	

	Xiaomi
	Y
	

	CMCC
	Y
	

	Qualcomm
	
	The first change “provided by higher layers” seems redundant. Adding it would require changes to the rest of the sentence.

	LGE
	Y
	We’re fine with FL proposal.

	Samsung
	
	OK for the update

	ZTE
	Y
	

	Huawei, HiSilicon
	
	Agree with QC.

	Apple
	Y
	





2.3 Mapping SL PRS to physical resources
Background: Related decisions from SI phase [2]:
	Agreement
With regards to the frequency and time   a slot has the following characteristics:
· With regards to the value N (comb size) and the number M of SL-PRS symbols within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround:
· At least the following values are considered as potential candidate values: N = {1,2,4,6,8,12}
· FFS: the values considered as potential candidate values for M
· FFS1: Whether to consider N>12 as a potential candidate value(s)
· The symbols of a SL-PRS resource within a slot are consecutive symbols
· FFS: consecutive and/or non-consecutive symbols for shared resource pool (if supported)
· FFS: RE-Offset sequence within a SL-PRS resource, including whether to have in the end of the SL-PRS pattern a symbol with the same RE-offset as the first symbol, for phase-tracking purpose




The following were agreed during RAN1 #112 meeting:
	Agreement 
For RE-offset sequence for SL PRS, the RE-offset sequences specified for DL PRS are considered as a starting point.
· FFS: Exact RE-offset sequences 

Agreement 
For SL PRS in shared or dedicated resource pools, 
· at least comb sizes (N) 2, 4 are supported.
· Comb size 6 is supported at least in dedicated resource pool
· FFS: comb size 6 in shared resource pool
· Comb size 1 is supported at least in shared resource pool
· FFS: comb size 1 in dedicated resource pool
· comb sizes (N) > 12 are not supported.
· FFS: support of comb sizes (N) of 8, 12.

Agreement 
For SL PRS in shared and dedicated resource pools, 
· SL PRS patterns with full staggering are supported.
· FFS: whether (M,N)=(6,6) is supported
· SL PRS patterns with partial staggering are supported at least for the following (M,N) pairs:
· (M, 2) with M = {1} 
· (M, 4) with M = {2} 
· FFS: constraints on maximum effective comb size
· FFS: support of partial staggering for other comb sizes
· FFS: Support of SL PRS patterns with M > N at least with full staggering.



The following were agreed during RAN1 #112bis-e meeting:
	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
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
For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).

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.



The following were agreed during RAN1 #113 meeting:
	Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.

Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.

Agreement
For SL PRS in a shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols.

Agreement
In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol unless RAN1 explicitly agrees that an AGC symbol is not included for specific cases (if any).

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.




The key opens include:
· Comb sizes and offsets for SL PRS
· Supported comb sizes (values of N) in dedicated and shared resource pools
· RE offset sequence as function of SL PRS symbols 
· Frequency domain characteristics of SL PRS
· SL PRS bandwidth in dedicated resource pools – whether to support SL PRS bandwidth smaller than resource pool bandwidth and, if so, then details of SL PRS allocation in frequency domain
· Time domain characteristics of SL PRS
· Supported values of number of symbols (values of M) for SL PRS in dedicated and shared resource pools
· SL PRS mapping within a slot of a shared resource pool
· SL PRS patterns
· Supported (M, N) values in dedicated and shared resource pools
· Fully staggered patterns in dedicated and shared resource pools
· Support of patterns with partial staggering w/ or w/o any restrictions
· Support of inter-slot repetitions of SL PRS
· AGC and gap symbols
· AGC and gap symbols in a shared resource pool
· Gap symbols when TDM of multiple SL PRS resources within a slot is enabled in a dedicated resource pool
· Generation of AGC symbol


Inputs from submitted contributions to RAN1 #114. 
	Reference
	Views

	[4] Futurewei
	Observation 1: When TDM multiplexing of SL-PRS occurs in the same slot, gap symbols between SL-PRS from different UEs may not be necessary.
Proposal 4: In Rel 18, for dedicated resource pools the SL-PRS bandwidth cannot be smaller than the bandwidth of the resource pool.

	[5] Nokia, NSB
	
	Proposal 2: In addition to the already SL PRS agreed comb-sizes (N),
	support N = 1, 8 in dedicated resource pool,
	support N = 6, 8 in shared resource pools,
	do not support N = 12 in both dedicated and shared resource pools.




	Proposal 3: Support number of SL PRS symbols M = {1, 2, 4, 6, 8}. Other values of M (1~8), e.g. M = 3, can also be considered depending on resource allocation and SL-PRS multiplexing to be agreed. 



Proposal 4: Consider that a subset of comb size N and number of symbols M from the whole set specified is (pre-)configured for each resource pool. 
Proposal 5: Support dynamic indication of presence of gap symbol after a SL PRS resource in dedicated pool by SL PRS transmitting UE.
Proposal 6: In consideration of pros and cons of the listed option for AGC symbol, RAN1 needs further discussion with other alternatives.

	Proposal 7: In a dedicated resource pool, consider allowing not configuring an AGC symbol immediately before a TDM duration for resource efficiency. 
	In a slot, a UE to transmit PRS in a TDM duration without an immediately preceding AGC symbol can transmit signal for AGC purpose in the preceding AGC symbol of a TDM duration which is before/closest to its TDM duration.



Proposal 8: For dedicated resource pools for SL positioning, the bandwidth of SL-PRS can be same or smaller than that of the resource pool.
Proposal 9: SL PRS bandwidth bounds (min and/or max bandwidth) can be (pre-)configured to a UE by higher layer signaling from LMF or from another UE, e.g., server UE, within which SL PRS bandwidth is to be chosen by the UE.
Proposal 10: Bandwidth of SL PRS can be autonomously determined by UE’s own higher layer.
Proposal 11: In a dedicated resource pool, consider allowing a UE to transmit in part of a SL PRS resource (either only in the first several symbols or with a comb size multiple of configured comb size) to reduce interference especially IBE interference and to extend SL PRS transmission range.

	[6] Huawei, HiSi
	Proposal 2: For SL PRS in a dedicated resource pool, at least the following values of ‘M’ (number of SL PRS symbols) is supported: {1, 2, 3, …, 9}.
Proposal 3: For SL PRS in a shared resource pool, do not support the values of ‘M’ other than {1,2,4}.
Proposal 4: For the AGC symbol generation, support Alt 2, i.e., copy of last symbol of a SL PRS resource.
Proposal 5: Do not support GAP symbol between different TDMed SL PRS resources.
A UE is expected either transmit or receive SL PRS symbol in a slot, i.e. transmission-reception switch is not needed is a slot
Proposal 7: For shared resource pool, a TDRA field indicating the starting symbol and number of symbols for an SL-PRS within the PSSCH is included in the SCI-2D.
· The comb and offset value is (pre-)configured per resource pool.
Proposal 8: For shared resource pool, the TDRA code points should exclude the SL-PRS patterns containing at least one of following symbols:  
· The first AGC symbol in the slot;
· The symbols occupied by PSCCH; 
· The symbols occupied by PSSCH DMRS;
· The symbols occupied by PSFCH if PSFCH resource in configured in the resource pool.

	[7] Ruijie Network Co. Ltd.
	Proposal 1: Support the following case: 
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol, at least when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool.

	[8] Spreadtrum
	Proposal 1: Comb size 6 should be supported in shared resource pool.
Proposal 2: Comb size 1 should be supported in dedicated resource pool.
Proposal 3: (M,N)=(6,6) should be supported in both shared resource pool and dedicated resource pool.
Proposal 4: The bandwidth of PRS can be configured at the resource pool level.
Proposal 7: For Comb-based multiplexing of SL PRS from different UEs in a slot, multiple SL PRS resources need to correspond to the same AGC symbol.
Proposal 8: For TDM-based multiplexing of SL PRS from different UEs in a slot, different SL PRS resources occupy can correspond to different AGC symbol or the same AGC symbol.

	[9] Toyota
	Observation 1: If a SL-PRS bandwidth smaller than the resource pool bandwidth is sufficient to meet positioning requirements, there are no benefits to use more bandwidth than is needed.
Observation 2: Upon the absence of network connectivity, allowed SL-PRS bandwidth values should be available as pre-configurations.
Proposal 1: SL-PRS bandwidth can be same as or smaller than resource pool bandwidth.
Proposal 2: SL-PRS bandwidth values are pre-configured on a per resource pool basis.

	[10] vivo
	Proposal 2: 
· In the dedicated resource pool, the following options for candidate PSCCH can be supported in TDM-based multiplexing of SL-PRS
· Option 1: legacy slot structure. The candidate resource of PSCCH is located in the starting symbols of a slot.
· Option 2: mini-slot structure. Candidate resources of PSCCH are located in the front of the associated SL-PRS, and can be in the middle symbol of a slot. 
Proposal 3: 
· In dedicated resource pool, the number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy).
Proposal 4: 
· In dedicated resource pool, regarding the number of (M, N) pairs, support the following:
· For legacy slot structure, the number of (M, N) pairs can be (2,3,4,5)
· If mini-slot structure is supported, the number of (M, N) pairs can only be 2
Proposal 5: 
· In dedicated resource pool, in addition to already agreed number of symbols of (1,2,4,6) of SL PRS resource, the number of symbols can also include (3,8,9) at least.
Proposal 6: 
· In dedicated resource pool, support full staggered pattern of SL PRS when the number of symbols M= (8,9).
Proposal 7: 
· In shared resource pool, the number of available symbols of a SL PRS resource is limited to DMRS time-domain location.
· For PSCCH duration 2 symbols, the maximum number of available symbols for a SL PRS resource can be {6,4,3,2}.
· For PSCCH duration 3 symbols, the maximum number of available symbols for a SL PRS resource can be {5,4,3,2}.
Proposal 8: 
· For SL PRS in a dedicated resource pool, the comb size N = 1 is not supported.
Proposal 9: 
· For SL PRS in a shared resource pool, the comb size N = 6 can be supported.
· For SL PRS in a shared resource pool, full staggered pattern with (M, N)=(6,6) can be supported.
Proposal 10: 
· In a dedicated resource pool, if mini-slot structure is supported, a SL PRS resource can be immediately followed by a gap symbol when TDM of multiple SL PRS resources within a slot is enabled.
Proposal 11: 
· The content of an AGC symbol preceding a SL-PRS can be a duplication of the SL-PRS first symbol. 

	[11] Intel
	Proposal 1
· For dedicated resource pool
· Comb sizes N = {8, 12} are additionally supported. 
· M = {1, 2, 4, 6} are supported for SL PRS transmission. 
Proposal 2
· For shared resource pool
· (M, N) pairs with (1, 1), (1, 2), (2, 4), (2, 2) and (4,4) are supported.
Proposal 5
· In a dedicated resource pool
· The first symbol of SL PRS transmission is repeated to generate the AGC symbol.
· In case of TDM-based multiplexing of SL PRS resources in a slot, no gap symbol is needed between TDM’ed SL PRS transmissions. 
· In a shared resource pool
· AGC and gap symbols between PSSCH and SL PRS transmission are not needed.

	[12] ZTE
	Proposal 2: For SL PRS in shared or dedicated resource pools, with regards to the value N (comb size) and the number M of SL PRS symbols of a SL PRS resource within a slot excluding the symbol(s) used for AGC training / Rx-Tx Turnaround, 
· Comb sizes (N) {1, 2, 4, 6, 8 ,12} are supported
· SL PRS pattern with full staggering are supported
· The maximum number of SL PRS symbols (M) for dedicated resource pool can be 8 or 9 depending on number of symbols for PSCCH in a slot
· The maximum number of SL PRS symbols (M) for shared resource pool can be 6
· SL PRS pattern with partial staggering are supported
· (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), (1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12) 
· The detailed RE offset sequence for SL PRS can be:
	N: comb size
	M: Number of symbols for SL PRS

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	0
	0,0
	0,0,0
	0,0,0,0
	0,0,0,0,0
	0,0,0,0,0,0
	0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0,0

	2
	0
	0,1
	0,1,0
	0,1,0,1
	0,1,0,1,0
	0,1,0,1,0,1
	0,1,0,1,0,1,0
	0,1,0,1,0,1,0,1
	0,1,0,1,0,1,0,1,0

	4
	0
	0,2
	-
	0,2,1,3
	0,2,1,3,0
	0,2,1,3,0,2
	0,2,1,3,0,2,1
	0,2,1,3,0,2,1,3
	0,2,1,3,0,2,1,3,0

	6
	0
	0,3
	-
	-
	-
	0,3,1,4,2,5
	0,3,1,4,2,5,0
	0,3,1,4,2,5,0,3
	0,3,1,4,2,5,0,3,1

	8
	0
	-
	-
	0,4,2,6
	-
	-
	-
	0,4,2,6,1,5,3,7
	0,4,2,6,1,5,3,7,0

	12
	0
	0,6
	-
	0,6,3,9
	-
	-
	-
	-
	-


Proposal 3: Repetition of SL PRS can be supported via one SCI implying only one SL PRS resource ID for SL PRS transmission without periodic reservation.
Proposal 6: If an AGC symbol is transmitted immediately preceding a SL PRS resource, AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS

	[13] SONY
	Proposal 4: Support Comb-1 structure in multiplexing of SL-PRS resources in dedicated resource pool.

	[14] CATT, GOHIGH
	Proposal 2: For SL-PRS in shared or dedicated resource pools, symbol numbers of SL-PRS within a slot M={1, 2, 4, 6} should be supported. 
Proposal 3: For SL-PRS in shared resource pools, comb size 6 should be supported.
Proposal 4: For SL-PRS in dedicated resource pools, comb size 1 should be supported.
Proposal 5: For SL-PRS in shared or dedicated resource pools, comb sizes of 8, 12 are not supported.
Proposal 6: For SL-PRS in shared or dedicated resource pools, comb sizes N={1, 2, 4, 6} should be supported. 
Proposal 7: For SL-PRS in shared resource pools, SL-PRS pattern with full staggering of (M, N)=(6, 6) should be supported.
Proposal 8: For SL-PRS in shared and dedicated resource pools, there is no need to support other SL-PRS patterns with partial staggering, except for (M, N)=(1, 2) and (2, 4).
Proposal 9: For SL-PRS in shared and dedicated resource pools, RE-Offset sequence within a SL-PRS resource across the symbols should follow the below table:
	
	

	
	
	
	
	

	1
	0
	0, 0
	-
	-

	2
	0
	0, 1
	0, 1, 0, 1
	0, 1, 0, 1, 0, 1

	4
	-
	0, 2
	0, 2, 1, 3
	-

	6
	-
	-
	-
	0, 3, 1, 4, 2, 5



Proposal 10: In a dedicated resource pool, only one GP symbol is needed at the end of slot. 
Proposal 11: In a dedicated resource pool:
· If associated PSCCH and SL-PRS have same Tx power, only PSCCH resource need to be immediately preceded by an AGC symbol. 
· Otherwise, both PSCCH resource and each SL-PRS resource need to be immediately preceded by an AGC symbol. 
· The transient gap between PSCCH and SL-PRS needs to be further studied based on the power control design.
Proposal 12: For a dedicated resource pool, the SL-PRS bandwidth can be smaller than the resource pool bandwidth.
Proposal 14: In a dedicated resource pool, the duplication mechanisms of AGC are as followings:
· For a SL-PRS transmission, the first symbol of SL-PRS resource is repeated to realize an AGC symbol. 
· For a PSCCH transmission, the first symbol of PSCCH is repeated to realize an AGC symbol.
Proposal 15: In a shared resource pool, if 2nd stage SCI is used to indicate the SL-PRS, SL-PRS symbols should be mapped after the time domain resources of 2nd stage SCI. 
Proposal 16: In a shared resource pool, there is no need to introduce extra AGC and GP symbols for a SL-PRS resource.
Proposal 17: In a shared resource pool, the SL-PRS overhead should be considered for the 2nd stage SCI rate matching procedure.
Proposal 18: In a shared resource pool, the PSSCH TBS determination should consider following methods:
· Option 1: Omitting the overhead of SL-PRS, and reusing the legacy TBS determination. 
· Option 2: Restricting the slot structure (with/without SL-PRS) of initial transmission and retransmission to be the same.

	[15] NEC
	Proposal 1: For a dedicated resource pool, SL PRS bandwidth can be smaller than that of the resource pool. 
Proposal 2: For dedicated resource pools, supported SL PRS bandwidth value(s) can be (pre)configured per resource pool.  
Proposal 3: Whether SL PRS and associated SCI in a slot can be transmitted without SL data in shared resource pools should be determined.
Proposal 4: In a shared resource pool, an AGC symbol immediately before a SL PRS resource should be supported.
Proposal 5: When an AGC symbol is transmitted immediately preceding a SL PRS in a dedicated/shared resource pool, the AGC symbol should be the repetition of the first symbol in SL PRS resource. 
Proposal 6: For TDM-based SL PRS multiplexing within a slot in the dedicated resource pool, the gap symbol may be omitted for contiguous SL PRS transmissions with the same destination.

	[16] CMCC
	Observation 1: For TDM-based multiplexing of SL PRS resources from different UEs within a slot, introducing AGC symbols at the beginning of each SL PRS resource to solve the reception power variation on different symbols and corresponding UE capability to perform sub-slot level AGC has been supported in NR sidelink.
Observation 2: For TDM-based multiplexing of SL PRS resources from different UEs within a slot, the solution to locate PSCCH and its associated SL PRS resource from a UE together within a slot to solve the reception power variation on different symbols and corresponding UE capability to perform sub-slot level PSCCH blind detection has not been supported in NR sidelink.
Proposal 4: For SL-PRS in a dedicated resource pool, the following comb sizes are additionally supported:
· Comb size N = 1, 8.
Proposal 5: For SL-PRS in a shared resource pool, support of other comb sizes is deprioritized.
Proposal 6: For partially staggered patterns, at least a maximum effective comb size 6 can be supported.
Proposal 7: In a dedicated resource pool, a SL-PRS resource is immediately preceded by an AGC symbol without any exceptions.
Proposal 8: In a dedicated resource pool, when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol only if the gap symbol corresponds to the last SL symbol of a slot.
Proposal 9: In a shared resource pool, 
· No gap symbol is required if a SL PRS resource is immediately followed by PSSCH;
· A SL PRS resource is immediately followed by a gap symbol if the gap symbol corresponds to the last SL symbol of a slot without PSFCH;
· A SL PRS resource is immediately followed by a gap symbol if the gap symbol corresponds to the last PSSCH symbol of a slot with PSFCH.
Proposal 10: For the TDM-based multiplexing of SL PRS resources from different UEs within a slot, the following two alternatives should be considered to solve the potential reception power variation on different symbols:
· Alt. 1 (1st priority): The PSCCH of associated SL PRS resources from different UEs are located at the first 2 or 3 symbols within the SL PRS slot. For each SL PRS resource, the 1st symbol is used as the AGC symbol which is the duplication of the 2nd symbol.
· Alt. 2: The PSCCH of its own associated SL PRS resource are located together within the SL PRS slot. 
· FFS details on PSCCH power control to maintain same Tx power of symbols carrying PSCCH and that carrying its associated SL PRS resource.
· UE capability of sub-slot level PSCCH blind detection should be further enhanced.

	[17] Apple
	Proposal 2: Based on the agreements made in RAN1 #112, the following comb sizes should be considered:
· For shared resource pools, given the limited # of slots with transmission of other channels, comb sizes 6, 8 and 12 should not be supported.
· For a dedicated resource pools, comb size 1 can be supported.
· For a dedicated resource pool Comb size N = 8 and 12 can be supported. 


Proposal 3: For SL PRS in a dedicated resource pool, at least the following values of ‘M’ (number of SL PRS symbols) is supported: {1, 2, 3, …, 9}. For SL PRS in a shared resource pool, values of ‘M’ are {1, 2, 4}.

Proposal 4:  The sidelink PRS sequence rl(m) should be mapped in sequence starting from rl(0) to resource elements (k,l) in a slot on a new antenna port p (say, 6000), which is different from PSCCH antenna port. Note that there is a need to define the reference point for k=0.

Proposal 5: For supportable bandwidths,  lower the minimum number of PRBs from 24 (as specified for DL-PRS) to enable support for UEs with smaller bandwidths. 

Proposal 6: For a shared resource pool, an AGC symbol between the SL-PRS and SL-PSSCH is not needed as based on agreements in RAN1 #113, the SL-PRS and SL-PSSCH have the same power and multiple-UE multiplexing is not supported.

Proposal 7: For a dedicated resource pool, a SL PRS resource is followed by a gap symbol at least when the SL PRS resource is not followed by another SL PRS resource within the same slot

Proposal 8: For a shared resource pool, a SL PRS resource is followed by a gap symbol when the SL PRS resource is followed by a PSFCH. 

	[18] Xiaomi
	[bookmark: OLE_LINK18]Proposal 2: The bandwidth of SL PRS is equal to the bandwidth corresponding to one or more consecutive SL PRS subchannels which can be smaller than the resource pool bandwidth.
-- Subchannel size is 1/X of the resource pool bandwidth; X can be {1,2,4} depends on the (pre)configuration in the resource pool.
Proposal 3: Support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot 
[bookmark: OLE_LINK19]-- PSCCH locates at the corresponding resource in the lowest SL PRS subchannel if more than one subchannels are allocated.
Proposal 4: In a dedicated resource pool, both PSCCH resource and a SL PRS resource need to be immediately preceded by an AGC symbol.
Proposal 5: In case of TDM based multiplexing of SL PRS transmission from different UEs, AGC symbols should be inserted between SL PRS transmissions. 
-- Gap symbol does not need to be inserted between adjacent TDMed SL PRS resources
Proposal 6: In the shared resource pool, the existing slot structure is reused for AGC symbol, PSCCH, PSSCH, SL PRS and the GAP symbol transmissions. 

	[19] OPPO
	Observation 1: As single BWP may be used for both SL communication and SL positioning, then number of OFDM symbols used for a SL PRS may be varied.

Proposal 1: For dedicated resource pool (both Scheme1 and Scheme 2 resource allocation), SL PRS resources should be per resource pool (pre-)configured, the (pre-)configuration signalling should indicate SL PRS resource ID, SL PRS comb offset and associated SL PRS comb size (N), and SL PRS starting symbol and number of SL PRS symbols (M).
Proposal 2: In shared resource pool SL PRS resource is NOT per resource pool (pre-)configured, signalling to align the configuration of SL PRS resource(s) between Tx UE and Rx UE is up to higher layers.
Proposal 3: A SL PRS resource used in a shared resource pool is located at the end of a slot.
Proposal 4: Use of SL PRS for sensing should be supported in Scheme 2 resource allocation for dedicated resource pool, and  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS if SL PRS is (pre-)configured for sensing in a resource pool.
Proposal 5: For SL PRS in dedicated resource pools comb sizes {1,8,12} are supported.
Proposal 6: For SL PRS in shared resource pools comb sizes {6,8,12} are supported up to UE capability.
Proposal 7: RE-Offset sequence defined for Uu DL-PRS/SRS-Pos is reused for SL PRS.
Proposal 8: With regards to the bandwidth of SL-PRS transmission in dedicated resource pool, ONLY the case where SL PRS bandwidth is same as resource pool bandwidth is supported in Rel-18.
Proposal 9: In shared resource pool the bandwidth of SL PRS is indicated with “Frequency resource assignment” field of SCI 1-A, and one state of “Frequency resource assignment” field is re-interpreted to indicate PRBs for SL PRS transmission.
Proposal 10: Fully staggered pattern with (M, N) = (8, 8) and (12, 12) are supported for dedicated resource pool.
Proposal 11: In shared resource pool, a SL PRS pattern (M, N) with M>6 is NOT supported.
Proposal 12: For partially staggered patterns, the max effective comb size is NOT limited in specification.
Proposal 13: Whether to have in the end of the SL PRS pattern a symbol with the same RE-offset as the first symbol is up to (pre-)configuration.
Proposal 14: For dedicated resource pool, if a SL PRS resource and the OFDM symbol for its associated PSCCH are transmitted with same bandwidth, the SL PRS resource can be immediately preceded by the PSCCH symbol rather than a AGC symbol.
Proposal 15: AGC symbol is a replica of the OFDM symbol next to it.
Proposal 16: For dedicated resource pool ONLY the last OFDM symbol for SL in a slot is used as gap symbol.
Proposal 17: For shared resource pool the first OFDM symbol for SL operation in a slot is used as AGC symbol, and the last OFDM symbol for SL operation in a slot is used as gap symbol.
Proposal 19: In shared resource pool a UE does not transmit SL CSI-RS and SL PRS in same OFDM symbol.
Proposal 20: In shared resource pool a UE does not transmit SL PT-RS associated with PSSCH and SL PRS in same OFDM symbol.

	[20] InterDigital
	Proposal 2: A gap symbol between consecutive TDM durations in one slot is configurable in a dedicated resource pool.

	[21] China Telecom
	Proposal 2: The bandwidth of SL PRS shall be the same as that of the dedicated resource pool.
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. 

	[22] Samsung
	Observation 1: For SL PRS pattern, additional M and N values are not necessary. 
· This issue should be deprioritized in order to discuss other urgent issues.
Proposal 2: Support Table 1 for SL PRS RE-offset sequences across symbols.
Table 1 RE-offset values for staggered SL PRS pattern across symbols.
	Comb
	Symbol index of SL positioning reference signal

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0
	2
	1
	3
	0
	2

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1
	4
	2
	5
	0
	3

	8
	0
	4
	2
	6
	1
	5
	3
	7
	0
	4
	2
	6
	0
	4

	12
	0
	6
	3
	9
	1
	7
	4
	10
	2
	8
	5
	11
	0
	6


Proposal 3: For a dedicated resource pool, only the case where SL PRS bandwidth is same as resource pool bandwidth is supported.
Proposal 4: For dedicated resource pool(s) for SL PRS, support the following for PHY structure as:
· PSCCH symbol length can be (pre-)configured as one of {2,3}.
· The symbol length of SL PRS transmission(s) in a slot can be (pre-)configured as one of {6, 7, 8,…, 14}.
· The start symbol of SL PRS transmission(s) in a slot can be (pre-)configured as one of {0, 1, 2,…, 8}.
· An AGC symbol for SL PRS resource is a copy of the next following SL PRS symbol.
· The maximum number of TDMed SL PRS resource(s) in a slot is two.
· When TDM of multiple SL PRS resources within a slot is enabled, it is assumed that the symbol length of the first SL PRS resource is 1-symbol greater than or equal to the second SL PRS resource.

	[23] Lenovo
	Proposal 2: RAN1 to define the SL PRS frequency domain allocation in terms of sub-channels. 

Proposal 3: RAN1 to SL PRS repetitions as a feature of a SL PRS transmission, including associated SL PRS repetition configuration, e.g., number of repetitions, etc. 
Proposal 7: Support the following options of SL-PRS comb sizes (N) in the following cases:
· For a dedicated resource pool, RAN1 to support N = {1,8}
· For a shared resource pool, RAN1 to support N= {6} and do not support N= {8,12}
Proposal 8: Additional symbol lengths, e.g., M=8 may also be supported pending support of N=8 for a dedicated resource pool.

Proposal 9: In the case of M>N SL-PRS fully staggered patterns, consider maximum symbol lengths M= {9, 10} depending on the maximum supported comb size, start symbol in a slot and slot structure configuration, e.g., number of AGC, PSCCH and Tx-Rx turnaround symbols.

Proposal 10: In a dedicated pool, support multiple different SL-PRS comb (M, N) configurations for comb-based UE multiplexing in a slot together with any associated restrictions, e.g., avoid overlapping SL-PRS REs, where applicable.

Proposal 11: Mini-slot or sub-slots of various symbol length of SL-PRS e.g., 2, 4, and 6 can be further considered at least for dedicated resource pools. FFS the applicability to shared resource pools.

	[24] Sharp
	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.

	[26] Qualcomm
	Proposal 5: In the dedicated resource pool, M is (pre-)configured with M ≤ 9 when TDM is disabled and M ≤ 7 when TDM is enabled for fully-staggered patterns.
Proposal 6: Do not introduce larger comb sizes in the dedicated or shared resource pools.
Proposal 7: SL-PRS reuses existing RE offset sequences from DL-PRS.
Proposal 8: Only support the following partially staggered patterns: (4, 2) and (2, 1)
Proposal 10: No gap symbols are added between PSCCH and SRL-PRS and between different SL-PRS TDM occasions in the dedicated resource pool
Proposal 11: The AGC symbol is not a copy of other symbols in the transmitted Sl-PRS and its sequence is generated using its symbol index in the slot.

	[27] LGE 
	Proposal 5: At least for a dedicated resource pool, if some symbols are left after mapping of SL PRS resources based on the (pre-)configured comb pattern within a TDM duration, the remaining symbols can be used for additional transmission of SL PRS resources. The following options are candidate for the additional transmission within the TDM duration.
· Opt 1. Repetition of a comb pattern
· Opt 2. Expansion of a partially staggered comb pattern toward a fully staggered one
FFS how to determine TDM duration for additional SL PRS transmission.
Proposal 6: For a dedicated resource pool, if TDM of SL PRS resources within a slot is (pre-)configured, Tx/Rx switching gap symbol is inserted after the end of PSCCH.
Proposal 7: For a dedicated resource pool, if only comb-based multiplexing of SL PRS resources within a slot is (pre-)configured, no AGC symbol is inserted before SL PRS resource.
Proposal 8: For a dedicated resource pool, if only comb-based multiplexing of SL PRS resources within a slot is (pre-)configured, no Tx/Rx switching gap symbol is inserted after the end of PSCCH.
Proposal 9: For a dedicated resource pool, if no multiplexing of SL PRS resource within a slot is (pre-)configured, no AGC symbol is inserted before SL PRS resource.
Proposal 10: For a dedicated resource pool, if no multiplexing of SL PRS resource within a slot is (pre-)configured, no Tx/Rx switching gap symbol is inserted after the end of PSCCH.
Proposal 11: AGC symbol is filled with:
· Opt 1. the copy of the last SL PRS symbol
· Opt 2. the last symbol of the fully-staggered comb pattern corresponding the comb size

	[28] CEWiT
	Observation 1: For SL PRS in dedicated resource pools full staggering with N = 12 may not be possible because as SL PRS may be multiplexed with other channels like PSSCH, PSCCH and PSFCH in a slot. Further may not provide much gain compared to comb 6 or comb 8.

Proposal 4: For SL PRS in a dedicated resource pool, in addition to the already-agreed comb sizes (N) of 2, 4, 6, the comb size N = 1,8 is supported.
· Does not support N = 12
Proposal 5: For SL-PRS in a dedicated and shared resource pool the number of SL-PRS symbols (M) that supported are {1,2, 3, …,9}.

Proposal 6: For SL PRS in a shared resource pool, for the case when both SL PRS and PSSCH are transmitted in the same slot, SL PRS can be mapped to and transmitted in only consecutive symbols in a slot. Contiguous SL PRS symbol either before, between, or after PSSCH DMRS
Proposal 7: In a dedicated resource pool, with respect to AGC symbol,
· If only one SL PRS is configured in TDM manner then, the first symbol of the slot will be used as AGC symbol.
· If multiple SL-PRS are configured in TDM manner, then every SL PRS resource is immediately preceded by an AGC symbol except the first SL PRS resource.

Proposal 8: In dedicated resource pool, when an AGC symbol is transmitted immediately preceding a PSCCH, follow the legacy method to generate AGC symbol.

Proposal 9: When an AGC symbol is transmitted immediately preceding a SL PRS resource, The first symbol of SL PRS is repeated to realize an AGC symbol.

	[29] ASUSTeK
	Proposal 3:  When TDM of multiple SL PRS resources within a slot is enabled in dedicated resource pool, only the last SL PRS resource is immediately followed by a gap symbol.

	[30] MediaTek
	Proposal 2-1: The AGC symbol within the dedicated resource pool transmits SL-PRS
Proposal 2-2: The RE offset in the AGC symbol could be the same as that in the last symbol of the SL-PRS resource
Proposal 2-3: The RS sequence could be generated based on the symbol index of the AGC symbol within the slot, which means the content doesn't need to duplicate that in the last symbol of SL-PRS
Proposal 4-1: Support to have gap symbol for each SL-PRS in TDM manner within a slot
Proposal 5-1: Support comb 8 and 12 for the dedicated resource pool, at least for the case to use half of combs for reducing ICI impact due to CFO between UEs

	[31] Ericsson
	Observation 1	Partially staggered comb patterns have a TOA range of at least 200m for comb 12, up to 1.5km for comb 2 with the largest SCS, which is well in range for the use cases in sidelink positioning.
Observation 2	If all SL PRS transmissions use the same RE offset, the generated interference gets concentrated on a single comb which may limit measurement performance.
Observation 3	Additional gap symbols are needed when multiple SL PRS are transmitted to the same UE in the same slot.
Observation 4	It is not possible for one transmitting UE to know if a SL PRS is also scheduled to be transmitted by another tx UE in the same slot
Proposal 2	For SL PRS in dedicated resource pools, in addition to the already-agreed comb sizes (N) of 2, 4, 6, the following values are also supported:
a.	N = 1, 8,12
b.	For N=8, resource allocation of the SL PRS must be in multiple of 2 PRBs.
Proposal 3	For SL PRS in shared resource pools, do not support further comb sizes beyond the agreed comb sizes 1,2,4.
Proposal 4	For dedicated and shared resource pools the SL bandwidth is expressed in number of subchannels, and the subchannel size in PRBs is part of the pool configuration.
Proposal 5	For dedicated resource pools configured for scheme 1, SL PRS bandwidth can be same as or smaller than resource pool bandwidth, and is expressed as an integer number of subchannels.
Proposal 6	For dedicated resource pools, comb multiplexing in pools configured with SL PRSs with flexible bandwidth and for scheme 2 is not supported.
Proposal 7	SL PRS is always placed after PSSCH.
Proposal 8	For dedicated SL PRS resource pools, support comb-12 with partial staggering, and comb 8 with full and partial staggering.
Proposal 9	For partially staggered patterns, the effective comb can be up to the comb size, i.e., no explicit limit is set in specification for partial staggering.
Proposal 10	(for conclusion) inter-slot repetition of SL PRS is not supported in Rel-18
Proposal 11	For SL PRS patterns, reuse the DL PRS mapping equation, with the offset table updated as follow:
	
	Symbol number within the downlink PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0
	2
	1
	3

	6
	0
	3
	1 2
	4
	1 2
	5
	0
	3
	1 2
	4
	1 2
	5

	12
	0
	6
	3
	9
	1 2
	7
	4
	10
	1 2
	8
	5
	11

	8 (odd starting PRBs)
	0
	4
	2
	6
	3
	7
	5
	1
	0
	4
	2
	6

	8 (even starting PRBs)
	4
	0
	6
	2
	7
	3
	1
	5
	4
	0
	6
	2



Proposal 13	The comb offset value for a PRS transmission should be randomly chosen by the transmitting UE, and conveyed in SCI2.
Proposal 14	When an AGC symbol is transmitted immediately preceding a SL PRS resource, the last symbol of SL PRS is repeated to realize the AGC symbol.
Proposal 15	A common AGC between PSCCH and SL-PRS can be configured if a dedicated pool does not use TDM or comb-based multiplexing between the pool resources.
a.	The AGC symbol and the SL PRS are assumed to have the same Tx power
b.	FFS: The applicable transient time between AGC symbol and SL PRS
Proposal 16	In the dedicated pool, support a separate AGC symbol for SL PSCCH, immediately preceeding the PSCCH, at least when for the case of TDM SL PRS or/and comb-multiplexed SL PRS.
a.	The first symbol of SL PSCCH is repeated to form the AGC symbol
Proposal 18	In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol, with or without TDM of multiple SL PRS resources within a slot enabled.
Proposal 19	(for conclusion) for SL PRS resources in shared resource pools, no additional gap symbols are introduced in the slot.
a.	Note: the shared resource pool already has a gap symbol in the last symbol position in the slot from legacy.
Proposal 20	Send an LS to RAN4 asking to study suitable guard time values to enable SL RTT within and across SL slots.



Summary of observations based on submitted contributions:
2.3.1  Comb sizes and offsets for SL PRS

Summary of observations based on submitted contributions:
· Supported comb sizes (values of N) in dedicated resource pools (2, 4, 6 already agreed; FFS: 1, 8, 12)
· 1: 
· Yes: Nokia, OPPO, Spreadtrum, SONY, CATT, Apple, LGE, CMCC, Lenovo, ZTE, CEWiT, Ericsson (12)
· No: vivo, Sharp (2)
· 8:
· Yes: Nokia, vivo, OPPO, Intel, LGE, CMCC, Lenovo, ZTE, Apple, Ericsson (SL PRS is in multiple of 2 PRBs), CEWiT, MTK (12)
· No: CATT , Sharp, Qualcomm (3)
· 
· 12:
· Yes:vivo (w/ partial staggering), OPPO, Intel, ZTE, Apple, Ericsson, MTK (7)
· No: Nokia, CATT, Sharp, Qualcomm, CEWiT (5)

· FL observation and recommendation: Considering the views expressed in tdocs at this meeting, it is suggested to agree on support of N = 1 and N = 8 and drop N = 12. 

· Supported comb sizes (values of N) in shared resource pools (1, 2, 4 already agreed; FFS: 6, 8, 12)
· 6 for shared resource pools: 
· Yes: Nokia, vivo, OPPO (UE-capability), Spreadtrum, CATT, LGE, CMCC, Lenovo, ZTE(9)
· No: Intel, Apple, Sharp, Qualcomm (4)
· 8:
· Yes: Nokia, OPPO (UE-capability), LGE, CMCC, ZTE (5)
· No: Intel, CATT, Lenovo, Apple, Sharp, Ericsson (6)
· 12:
· Yes: HW-HiSi (w/ partial staggering), vivo (w/ partial staggering), OPPO (UE-capability), ZTE, Ericsson (6)
· No: Intel, Nokia, CATT, Lenovo, Apple, Sharp (6)
· FL observations and recommendation: 
· Main concerns regarding supporting large comb sizes in a shared resource pool are: 
· (1)  Potential challenges for Tx UE implementation of large power boosting values, e.g., relative to a symbol with PSSCH. Current PUSCH DMRS specifications expect a power boosting amount of 4.77 dB. For N = 6 and above, the power boosting amount may in-crease to 7.78 dB and beyond. In such a case, additional transient time may also be necessary for a Tx UE – this may require further inputs and confirmation from RAN4.
· To address this, OPPO proposes to support the larger comb sizes with separate UE capabilities.
· (2) No benefits in terms of UE multiplexing capacity since comb-based multiplexing is precluded for shared resource pools. 
· Based on the above, FL proposal suggesting not supporting comb sizes in addition to the already-agreed values of N = 1, 2, 4 is presented below.

· On RE offset sequence
· So far, the agreed comb sizes are a subset of those supported for DL PRS. Thus, the same RE offset sequence as that for DL PRS have been proposed by multiple companies, with only reinterpretation of the reference to the symbol index. However, some companies have also proposed to consider further enhancements to the DL PRS RE offset values. 
· FL recommendation: To be revisited later during RAN1 #114.

[High] FL1 Proposal 2.3.1-1
· For SL PRS in a dedicated resource pool, in addition to the already-agreed comb sizes (N) of 2, 4, 6, comb size N = 1 and N = 8 are supported.
· For N = 8, SL PRS bandwidth is limited to multiples of 2 PRBs.

	Company
	Comments

	vivo
	We prefer not introducing additional combsize in the last meeting.

	Xiaomi
	We agree with vivo’s proposal.

	CMCC
	Support.
For comb size N = 1, it was argued that it may cause SL PRS symbol waste in a dedicated RP and large AGC/GAP overhead, as only 1 symbol is sufficient for such a SL PRS pattern. In our views, comb 1 is more robust against doppler shift than other comb sizes and is suitable for V2X use cases with high UE movement speed. In addition, it provides configuration flexibility in case that the symbol length of a dedicated RP is limited. In the last RAN1 meeting, multiple (M, N) pairs within a slot has been supported in a dedicated resource pool, two SL PRS patterns where one is (pre-)configured with N = 1 and the other is (pre-)configured with N > 1 can be TDMed in a slot, the overall overhead would not be a big issue.

	Spreadtrum
	For SL PRS in a dedicated resource pool, comb size N = 1 should be supported as in shared resource pool.

	OPPO
	Fine with the mian bullet, but we do not see the need of the sub-bullet.

	Lenovo
	Support FL’s proposal

	Qualcomm
	We are ok with N = 1.
We do not see the need for comb 8. We don’t see how signaling and resource allocation could exploit the additional multiplexing capacity and there have not been performance evaluation. We have a question on comb-8, is the proposal to have full staggering only or would partial staggering be added as well?

	LGE
	We support N=1. We think that N=8 needs further study.

	Panasonic
	Similar view as vivo not to have addiontial values.

	CATT
	We prefer not to include N=8 in the proposal.

	Samsung
	In our understanding, it looks still controvertial. We suggest to depriotize this issue. Without additional N value, system works.

	ZTE
	Support the main bullet.

	Huawei, HiSilicon
	We prefer not to introduce any additional comb values.

	Apple
	Okay with proposal

	mtk
	We support comb8 for a reason to allocate 4 UEs so that there is larger frequency spacing between UEs to reduce ICI impact

	Nokia, NSB
	Support

	CEWiT
	Fine with proposal

	
	

	
	




2.3.2  Frequency domain characteristics of SL PRS
Summary of observations based on submitted contributions:
· SL PRS bandwidth in dedicated resource pools
· During RAN1 #113, it was agreed that at least the case wherein SL PRS bandwidth is same as resource pool bandwidth is supported. 
· Multiple companies propose consideration of flexible bandwidth allocation that may be smaller than resource pool bandwidth in dedicated resource pools. The main motivation is to provide additional flexibility in resource allocation in case bandwidth smaller than resource pool bandwidth may suffice for certain positioning use-cases in terms of target accuracy.
· Supported by: Nokia, Spreadtrum, Toyota, CATT, Xiaomi, , NEC, Ericsson (for Scheme 1 only) (7)
· On the other hand, many companies propose that SL PRS bandwidth smaller than resource pool bandwidth is not supported for dedicated resource pools. This is primarily motivated by performance considerations and increased complexity of SL PRS resource identification, resource allocation and corresponding signalling, and increased normative specification work at this late stage of the WI.
· Supported by: Futurewei, Intel, China Telecom, Samsung, OPPO (5)
· FL recommendation: Given this is the last meeting of the WI and the benefit of additional flexibility would come at a significant cost of increased spec efforts, FL proposal to conclude that only the case of same bandwidth as resource pool bandwidth is suggested below.


· Granularity of SL PRS allocation in frequency domain
· For a dedicated resource pool, granularity of some companies supporting flexible SL PRS bandwidth propose use of subchannel size as granularity of SL PRS allocation in frequency domain while some others propose (pre-)configuration of certain fractions (X =1,  ½, ¼) of the resource pool bandwith.
· FFS: whether the Rel-16 SL subchannel sizes are re-used.
· For shared resource pool, since SL PRS bandwidth is same as that for PSSCH, then it should be clear that SL PRS allocation in frequency domain follows Rel-16 SL subchannel sizes.
· Note: For R16 SL, subchannelSize can be {10,12,15,20,25,50, 75,100} PRBs
· One company (Apple) proposes that SL PRS BW with smaller than 24 PRBs minimum BW and granularity smaller than 4 PRBs should be considered.
· Note: For DL PRS, 24 PRBs is the minimum BW with granularity of 4 PRBs
· FL recommendation: The issue of granularity of SL PRS frequency domain allocation would be relevant mainly to the case of dedicated resource pool if it is agreed that SL PRS bandwidth can be smaller than that of the SL PRS resource pool. Thus, it would be better to visit this issue as part of the issue of SL PRS bandwidth in dedicated resource pool.

[bookmark: _Hlk128172394][High] FL1 Proposal 2.3.2-1
· [Conclusion] For a dedicated resource pool, only the case wherein SL PRS bandwidth is same as resource pool bandwidth is supported in Rel-18.

	Company
	Comments

	vivo
	We can accept the proposal for the progress.

	Xiaomi 
	For SL positioning, the accuracy requirement may be different depending on various of services and application scenarios. For example, for V2X use case, a pedestrian UE may not always transmit SL PRS with full bandwidth to save energy consumption; for commercial use case, a ranging measurement for direction may not need to use full bandwidth SL PRS signal transmission. Therefore, supporting SL PRS transmission with flexible bandwidth in the same SL PRS resource pool would be beneficial. 
Proposal : Support  flexible SL PRS bandwidth allocation that may be smaller than resource pool bandwidth in dedicated resource pools.

	IDCC
	Our preference is to allow SL PRS with flexible bandwidths. Flexible bandwith operation could be more resource efficient given different applications and positioning requirements.
Some specification update may indeed be needed but that can be handled during the maintenance phase.

	CMCC
	Support.

	Spreadtrum 
	Similar views as Xiaomi, we think that the bandwidth of PRS can be configured at the resource pool level in a dedicated resource pool.

	NEC
	Similar to above opinions from companies, we also support the flexible SL PRS bandwidth considering the tradeoff between cfficient resource utilization and decoding complexity due to variable SL PRS bandwidth.

	OPPO
	OK

	Lenovo
	Support FL’s proposal,  our 1st preference is to maximise positioning performance over flexibility due to limited time. But we could also live with smaller SL-PRS BWs relative to the resource pool BW. 

	Qualcomm
	We are ok with the proposal to speed up completion of the WI.

	LGE
	Support

	Panasonic
	We share similar view as Xiaomi to have same or smaller BW. 

	CATT
	Support the configurable SL PRS bandwidth in dedicated RP, in order to realize the flexible bandwidth configuration.

	Samsung
	OK

	Toyota
	We prefer flexible bandwidth for the sake of resource-efficient handling of different scenarios and requirements.

	ZTE
	Support

	Apple
	OK

	mtk
	support

	Nokia, NSB
	OK, we can accept this for the sake of progress.

	Continental Automotive
	We prefer to support flexible SL PRS bandwidth in a dedicated RP to handle different requirements for different scenarios.

	CEWiT
	Fine with proposal

	
	


	


2.3.3 [bookmark: _Ref143257153]Time domain characteristics of SL PRS

Summary of observations based on submitted contributions:
· On supported values of number of symbols (values of M) for SL PRS in dedicated and shared resource pools, 
· Views are summarized as below (From RAN1 #112, already-agreed values of M include: {1 (for shared resource pools), 2, 4, and 6 (for dedicated resource pools)}):
· M can be flexibly set from one of {1, 2, 4, 6, 8}, and additional values of M from within {1, …, 8}, e.g., M = 3 may also be supported depending on further progress on resource allocation and SL-PRS multiplexing: Nokia
· M can be from {1, 2, 3, …, 9}: Huawei, CEWiT
· M can at least be from {3, 8, 9} in addition to {1, 2, 4, 6}: vivo
· For dedicated resource pool, M can be from {1, 2, 4, 6} and for shared resource pool, M can be from {1, 2, 4}: Intel
· The value of M could span from 1 to 9: China Telecom
· For dedicated/shared resource pool, M can be from {1, 2, 4, 6}: CATT
· For dedicated resource pool, M can be from {1, 2, 3, …, 9} and for shared resource pool, M can be from {1, 2, 4}: Apple
· In addition to already-agreed values, at least M = 8, 12 for dedicated resource pools and M <= 6 for shared resource pools: OPPO
· No additional values of M necessary: Samsung
· The symbol length of SL PRS transmission(s) in a slot can be (pre-)configured as one of {6, 7, 8,…, 14}.
· M can be from {1, 2, 3, 4, 5,  6, 7, 8, 9} with maximum of 6 in shared resource pool: ZTE
· In the dedicated resource pool, M is (pre-)configured with M ≤ 9 when TDM is disabled and M ≤ 7 when TDM is enabled for fully-staggered patterns: Qualcomm
· For partially staggered patterns, M can be flexibly set as even-number less than N: LGE
· FL recommendations: 
· Based on the above, and to enable flexible utilization of symbols that may be available for SL PRS in a slot, it is proposed to at least support M values from {1, …, 9} for dedicated resource pools as a working assumption. In view of support of repetitions of RE offsets for M > N cases, this can enable flexible resource utilization within a slot of dedicated resource pool. 
· It is also recommended to defer decision on additional values of M for shared resource pools until further progress is made regarding support of partially staggered patterns and (M, N) = (6, 6).

· On SL PRS time domain mapping in shared resource pools
· It has been agreed that SL PRS is mapped to contiguous-in-time symbols only.
· Regarding potential time locations within a slot of shared resource pool, different views have been expressed as summarized below:
· In a shared resource pool, if 2nd stage SCI is used to indicate the SL-PRS, SL-PRS symbols should be mapped after the time domain resources of 2nd stage SCI : CATT
· SL PRS is mapped Contiguous SL PRS symbol either before, between, or after PSSCH DMRS: CEWiT
· In the shared resource pool, the existing slot structure is reused for AGC symbol, PSCCH, PSSCH, SL PRS and the GAP symbol transmissions: Xiaomi
· SL PRS is always placed after PSSCH: Ericsson
· A FL proposal following from the above is presented below. 


[High] FL1 Proposal 2.3.3-1
· [Working assumption] 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 resource pool, ‘M’ from {2, 3, …, 9} are supported for cases with M > N with full staggering.
· FFS: Additional values of ‘M’ other than {1, 2, 4, 6} (for dedicated resource pools) with full staggering.
· FFS: Additional values of ‘M’ other than {1, 2} with partial staggering.
· FFS: For SL PRS in a shared resource pool, values of ‘M’ other than {1, 2, 4}.

	Company
	Comments

	vivo
	Support.

	Xiaomi
	We prefer to remove all the FFSs to reduce the workload.

	NEC
	Support.

	OPPO
	Fine in general, however it is better to remove the last FFS to make the proposal clearer.

	Lenovo
	Support

	Qualcomm
	We support the proposal and share Xiaomi’s view.

	LGE
	We’re generally fine with FL proposal. One issue is about M=10 when M.N with full staggering in a dedicated resource pool. If only comb-based multiplexing is (pre-)configured in a resource pool, there will be 1 AGC symbol, 1 GAP symbol and min. 2 PSCCH symbols. AGC symbol preceding SL PRS resource is not necessary in this case. Then 10 symbols remain as available for SL PRS resource in a slot. Let’s take M=10 in this case as FFS.

	Panasonic
	Support

	CATT
	We only support {1,2,4,6}, but if the majority support the proposal, we can live with the proposal.

	Samsung
	We have the bellow agreement already. Do we need to discuss this proposal. Instead, we need to discuss about the supported symbol length of SL PRS transmission.
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.

	ZTE
	Support

	Huawei, HiSilicon
	Support without all FFS bullets.

	Apple
	OK

	mtk
	Similar view to these companies that want to remove FFS and then support 

	Nokia, NSB
	OK, except for the last FFS, which is about shared resource pool and should not be included as subbullet of a WA for dedicated resource pool.

	CEWiT
	Support in general. We feel no need of any FFS. Should be left for configuration.

	
	

	
	



[Medium] FL1 Proposal 2.3.3-2
· In a shared resource pool, time location for SL PRS within a slot is defined as:
· Opt. A: If 2nd stage SCI is used to indicate the SL-PRS, SL-PRS symbols should be mapped after the time domain resources of 2nd stage SCI
· Opt. B: SL PRS is mapped to contiguous symbols either before, between, or after PSSCH DMRS
· Opt. C: SL PRS is always placed after PSSCH

	Company
	Opt. A/B/C
	Comments

	Xiaomi
	Option C
	

	CMCC
	Option B
	We prefer Option B.
Regarding Option A, we think that it is naturally supported. We have already agreed that in a shared RP, the SL PRS is TDMed with PSCCH. In R16/R17 sidelink, 2nd stage SCI starts at the first PSSCH symbol carrying an associated DMRS. Based on the mapping pattern of DMRS, DMRS can aprear in symbols {#4, #10}, {#1, #6, #11}, {#1, #4, #7, #10}, {#1, #5, #9}, {#4, #8}, {#1, #4, #7}, {#1, #5} for PSCCH with 3 symbols, and in symbols {#3, #10}, {#1, #6, #11}, {#1, #4, #7, #10}, {#1, #5, #9}, {#3, #8}, {#1, #4 #7}, {#1, #5} for PSCCH with 2 symbols. Therefore, SL PRS can only maps after 2nd SCI.
2nd SCI is carrier in PSSCH, and therefore, we think that Option A and Option C are the same.

	Qualcomm
	Option B
	One question is how this proposal would interact with the proposals in 2.1, e.g. if it is agreed that candidate starting symbol is part of SL-PRS resource ID, wouldn’t that contradict Options A and C in some cases?
Option C would significantly restrict the number of symbols of SL-PRS.

Lastly, we’d like to clarify that Option B does not imply DMRS puncturing SL-PRS, but that the start and end symbols of SL-PRS are restricted to the listed ranges.

	LGE
	Opt. C with modification
	We think that SL PRS resource should be located after PSSCH, similar to PSFCH in SL communication. It removes the need the signaling overhead for indicating the starting symbol index.
One issue is when there is PSFCH slots in a slot. To keep the backward compatibility, SL PRS should be located after PSSCH and before PSFCH in this case.
In summary, we suggest the following modification for Opt. C
Opt. C: SL PRS is always placed after PSSCH and before PSFCH

	Samsung
	
	Based on the previous agreements, support Option B 
We also think that SL PRS should not be mappted in the symbols for 2nd stage SCI. 
Then, exact start symbol and length can be (pre-)configured.

	Huawei,HiSilicon
	Option B
	This is more flexible for SLPRS resource determination.

	Apple
	Option C
	Agree with LGE i.e. before PSFCH

	mtk
	Option C
	Okay with LGE revision

	Nokia, NSB
	Opt. B
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




2.3.4  SL PRS patterns

Summary of observations based on submitted contributions:
· On support of fully staggered patterns (already-agreed (M, N) = (1,1) (only for shared), (2, 2), (4, 4), and (6,6) (only for dedicated))
· Multiple companies indicate support for (M, N) = (6, 6) for shared resource pools
· Several companies indicate support for (M, N) = (8, 8) for dedicated resource pools
· One company (OPPO) supports of (M, N) = (12, 12) for dedicated resource pools only
· Multiple companies also suggest not to introduce additional fully staggered patterns with M = N. 
· FL recommendation: It is proposed to consider support of (M, N) = (6, 6) in shared resource pools and (M, N) = (8,8) in dedicated resource pools. 

· Support of partial staggering and effective comb sizes
· Multiple companies have expressed their preferences on particular choices of (M, N) pairs for partially staggered patterns. 
· Multiple companies propose to limit partially staggered patterns to (M, N) = (1, 2) and (2, 4) only
· One company (ZTE) proposes (M, N) = (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), (1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12)
· Companies’ views on max effective comb size for partially staggered patterns are summarized below.
· Max effective comb size = 6
· Supported by: CMCC
· No explicit limit
· Supported by: Ericsson, ZTE
· FL observations and recommendation: The situation appears similar as during RAN1 #113.
· Basic calculations (e.g., from CMCC) for the maximum unambiguous range indicate that max effective comb sizes of up to 6 can support distances as large as 800m assuming 60 kHz SCS. For smaller SCS values in FR1, the unambiguous range would be even larger.
· However, margin to account for multipath effects, synchronization errors (likely up to CP) and the non-ideal nature (in terms of sidelobes of the ambiguity function) of the SL PRS sequence should also be considered. On the other hand, target ranges for SL positioning may typically be much smaller than 800m. 
· Accordingly, considering a further margin, it is recommended to down-select at RAN1 #114 from partially staggered patterns (M, N) with ceil(N/6) ≤ M < N, only patterns (1, 2) and (2, 4), and partially staggered patterns with no further restrictions.

· On support of SL PRS repetitions 
· Two companies consider support of SL PRS repetitions across slots.
· Further, with the agreement on support of (M, N) patterns based on full staggering with M>N, such that the RE offset sequence in the (M-N) symbols repeats from the first N symbols, it SL PRS resources within a slot can be flexibly utilized. 
· FL recommendation: It is recommended to conclude that inter-slot repetitions of SL PRS resource is not supported in Rel-18.

[High] FL1 Proposal 2.3.4-1
· 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 (to be down-selected during RAN1 #114):
· Alt. 1: ceil(N/6) ≤ M < N.
· Alt. 2: (M, N) = (1, 2) or (2, 4)
· Alt. 3: No restrictions, i.e., 1 ≤ M < N.
	Company
	Alt. 1/2/3
	Comments

	vivo
	Alt 2
	

	Xiaomi
	Alt 2
	

	CMCC
	Alt. 1
	Based on our brief estimation, we think that at least an effective comb size of comb 6 can be supported, i.e., Alt. 1. But we don’t have strong views, and we can live with other alternatives for making progress.

	OPPO
	Alt 3
	To give more flexibility to (pre-)configuration under various slot length.

	Qualcomm
	Alt 2
	

	Panasonic
	Alt 3
	

	CATT
	Alt 2
	

	Samsung
	Alt 2
	

	ZTE
	
	Prefer to list all the (M, N) candidates, for example,  (M, N) = (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), [(1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12) based on whether comb size is supported] are supported considering uniform SL PRS RE distribution.

	Huawei,HiSilicon
	Alt. 3
	We support no restriction on the configurable values of M for partial staggering

	Apple
	Alt 2
	

	mtk
	Alt. 2
	Alt. 2 has been supported in earlier agreement, right? Then we don't need to further agree on anything else

	
	
	

	
	
	

	
	
	

	
	
	




[Low] FL1 Proposal 2.3.4-2
· [Conclusion] Inter-slot repetition of SL PRS resources is not supported in Rel-18.

	Company
	Comments

	Xiaomi
	Agree

	LGE
	We don’t agree with FL proposal. We support the repetitions of SL PRS, similar to Uu positioning, to enhance SL PRS detection performance. If M is large, there is no other way to repeast SL PRS across the slots.

	Samsung
	OK

	ZTE
	Within a SL PRS reservation period, one SCI can include at most 3 aperiodic reservations for SL PRS transmission. The up to 3 aperiodic reservations can share the same SL PRS resource ID and it is similar as repetition of a SL PRS resource.

	
	

	
	

	
	

	
	

	
	

	
	




2.3.5  AGC and gap symbols
Summary of observations based on submitted contributions:
· AGC and gap symbols in a shared resource pool
· Most companies note that with the agreements regarding Tx power and bandwidth for PSSCH and SL PRS in shared resource pool, it is not necessary to introduce any additional AGC or gap symbols beyond those defined as part of Rel-16 SL communications, i.e., AGC symbol before the first symbol of the PSCCH and gap symbol at the last SL symbol of the slot and/or gap symbol in between PSSCH and PSFCH symbol when latter is present in a slot. 
· Accordingly, a conclusion is proposed to this effect.

· Gap symbols when TDM of multiple SL PRS resources within a slot is enabled in a dedicated resource pool
· Several companies propose to define gap symbols between TDM-ed SL PRS resources within a slot, including dynamic indication of presence of gap symbols proposed by one company.
· However, many companies also point out that gap symbol for Tx-Rx switching in between two TDM-ed SL PRS resources is not necessary in a slot of a dedicated resource pool with TDM of multiple SL PRS resources within a slot. This is because, with the PSCCH restricted to start at the second symbol of the slot and multiplexed via FDM, it would not be possible for a Tx UE to also receive SL PRS within the same slot.
· Accordingly, a conclusion is proposed to this effect.

· Generation of AGC symbol
· For the generation of AGC symbol, the following options have been proposed across different companies
· [bookmark: _Hlk143294406]Alt. 1: The first symbol of SL PRS is repeated to realize an AGC symbol. (This essentially follows the Rel-16 SL communications design for AGC generation.)
· Supported by: vivo, Intel, CATT, NEC, CMCC, OPPO, Samsung, CEWiT, Ericsson (9)
· Alt. 2: Copy of last symbol of a SL PRS resource is used to realize an AGC symbol. (This is motivated by the observation that if a Rx UE is able to settle its AGC within a fraction of the AGC symbol (ideally within CP), it can be used for phase-tracking/Doppler estimation.)
· Supported by: Huawei, LGE (2)
· Alt. 3: Last symbol of corresponding fully staggered pattern (in case of partially staggered SL PRS resource) is used to realize an AGC symbol. (This is motivated by the observation that if a Rx UE is able to settle its AGC within a fraction of the AGC symbol (ideally within CP), it can be used for better estimation of the channel post-de-staggering in case of partially staggered SL PRS resource.)
· Supported by: LGE (1)
· Alt. 4: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS. (This can be seen as a generalization of Alt. 3 that may be applicable to both partial and full staggering.)
· Supported by: ZTE (1)
· Alt. 5: The AGC symbol is not a copy of other symbols in the transmitted Sl-PRS and its sequence is generated using its symbol index in the slot. (This is motivated to avoid any potential ambiguities in peak detection in case AGC symbol is copy of the following symbol that is the first symbol of the SL PRS resource. However, it is not clear if peak detection ambiguity would be an issue when assuming synchronization at symbol and slot boundary levels.)
· Supported by: Qualcomm (1)
· Alt. 6: The RE offset in the AGC symbol could be the same as that in the last symbol of the SL-PRS resource. The RS sequence could be generated based on the symbol index of the AGC symbol within the slot, which means the content doesn't need to duplicate that in the last symbol of SL-PRS. (This alternative can possibly be seen as a combination of Alt. 2 and Alt. 5.)
· Supported by: MediaTek (1)
· FL observation: As can be seen from the above, Alt. 1 is supported by a majority of companies. While the other altenratives aim to enhance the utility of the AGC symbol, such optimization would be opportunisitic considering that, depending on UE implementation, the AGC symbol may not be useful for other cases like improving detection quality or estimating Doppler/CFO. Thus, a significant optimization may not be warranted at this stage.
· Nevertheless, since some of the above alternatives have been proposed for the first time to RAN1 #114, a FL proposal listing these alternatives is presented below to solicit further feedback.

[Medium] FL1 Proposal 2.3.5-1
· [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. 


	Company
	Comments

	Xiaomi
	Agree

	IDCC
	We agree with the FL arguments that the optimizations around AGC/Gap symbols for shared pools may not be necessary for R-18 work and we support the proposal.

	CMCC
	Support.

	NEC
	Support.

	Qualcomm
	We support the proposal

	LGE
	Support

	Samsung
	OK

	ZTE
	Support

	Apple
	OK

	Nokia, NSB
	OK

	
	

	
	

	
	

	
	

	
	

	
	




[Medium] FL1 Proposal 2.3.5-2
· [Conclusion] 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. 


	Company
	Comments

	Xiaomi
	Support;
which means a UE either performs Tx or Rx in a slot-level.

	CMCC
	This proposal is related to the slot structure if TDMed multiplexing of SL PRS resources from different UEs in a slot. One structure is that all the PSCCH are located at the first 2~3 symbols at the beginning of the slot, the other is that sub-slot structure is supported.
In our views, we prefer the first slot structure and therefore we support this proposal.

	Qualcomm
	We support the proposal

	LGE
	Support

	Samsung
	OK

	ZTE
	Support

	Apple
	Support. Have note /conclusion that a Tx UE cannot  also receive SL PRS within the same slot

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[High] FL1 Proposal 2.3.5-3
· When an AGC symbol is transmitted immediately preceding a SL PRS resource, down-select from the following options for generation of the AGC symbol:
· Alt. 1: The first symbol of SL PRS is repeated to realize an AGC symbol
· Alt. 2: Copy of last symbol of a SL PRS resource is used to realize an AGC symbol.
· Alt. 3: Last symbol of corresponding fully staggered pattern (in case of partially staggered SL PRS resource) is used to realize an AGC symbol.
· Alt. 4: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS.
· Alt. 5: The AGC symbol is not a copy of other symbols in the transmitted Sl-PRS and its sequence is generated using its symbol index in the slot.
· Alt. 6: The RE offset in the AGC symbol could be the same as that in the last symbol of the SL-PRS resource. The RS sequence could be generated based on the symbol index of the AGC symbol within the slot, which means the content doesn't need to duplicate that in the last symbol of SL-PRS.

	Company
	Preferred Alternative
	Comments

	vivo
	Alt 1
	

	Xiaomi
	Alt 1
	

	CMCC
	Alt. 1
	We think that reusing legacy mechanism is sufficient.

	NEC
	Alt 1
	

	OPPO
	Alt 1
	AGC symbol is for AGC adjustment, the symbol may not be completely received, over optimization is not motivated.

	Lenovo
	Alt. 1
	Perfer to keep it simple

	Qualcomm
	Alt 5
	We do not support Alt 1. It would cause peak ambiguity at the receiver, especially when the larger comb sizes are used.
We would be ok with Alt 2 if it is clarified that it guarantee that the first and last SL-PRS symbols will not be identical in case of SL-PRS pattern repetition.

	LGE
	Alt. 2, 3
	We support Alt. 2 or 3. We’re ok with configurability between them.

	Panasonic
	Alt 1
	

	CATT
	Alt 1
	

	Samsung
	Alt 1
	

	ZTE
	
	We are ok with Alt.1 for the sake of progress.

	[bookmark: OLE_LINK158][bookmark: OLE_LINK159]Huawei,HiSilicon
	Alt 2
	The additional benefits of Doppler estimation could be achieved by copying the last SL PRS symbol.

	mtk
	Alt 6,
	1, It seems that both HW and QC could consider alt 6 that combine the interest of both sides.
2, don't prefer alt 1. To reuse the legacy SL design has no sense in this case

	CEWiT
	Alt 1
	

	
	
	

	
	
	

	
	
	

	
	
	





2.4 [bookmark: _Ref143256724]Multiplexing of different SL PRS resources
Background: 
The following was agreed during RAN1 #112 meeting.
	Agreement 
· Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· For comb-based multiplexing of SL PRS from different UEs, support at least the case wherein a single (M,N) value is possible . 
· [bookmark: _Hlk132505290]FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values.
· FFS: additional restrictions (if any) due to e.g. the impact of synchronization and IBE interference between UEs

Agreement 
TDM-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: TDM-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· FFS: Details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols.
· FFS: restrictions for the configuration of TDM-based multiplexing of SL PRS from different UEs in a slot, if any
· FFS: which resource allocation schemes are applicable
· FFS: whether or not this is a separate UE capability




The following was agreed during RAN1 #112bis-e meeting.
	Agreement
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.



The following agreements were made during RAN1 #113 meeting.
	Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

Conclusion
TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.

Agreement
Multiple (M,N) pairs within a slot in a dedicated resource pool is supported  only when the different (M, N) pairs are always multiplexed via TDM to different sets of symbols in a slot. Only a single (M,N) value can be mapped within one TDM duration (i.e. one set of symbols).




Some key aspects for RAN1 #114 meeting include:
· Remaining details of TDM-based multiplexing of SL PRS within a slot of a dedicated resource pool
· Support of FDM-based multiplexing of different SL PRS resources in a dedicated and shared resource pool respectively
· Remaining details of comb-based multiplexing of different SL PRS resources in a dedicated resource pool

Inputs from submitted contributions to RAN1 #114. 
	Reference
	Views

	[6] Huawei, HiSi
	Proposal 6: For dedicated resource pool, the number of TDM groups of SL-PRS symbols can be 1, 2 or 3, which is (pre-)configured.

	[9] Toyota
	Observation 3: Comb-based multiplexing of SL-PRS from different UEs creates a near-far problem due to IBE interference among UEs transmitting SL-PRS in the same slot.
Observation 4: Comb-based multiplexing of SL-PRS from different UEs in SPS or periodic scheduling creates persistent IBE interference issues.
Observation 5: Although the comb size 1 mitigates the IBE issue as there is only one UE involved, it reduces the number of multiplexed UEs.
Proposal 3: RAN1 to design the comb-based SL-PRS multiplexing solution so that it mitigates the associated short-term IBE interference within the slot.
Proposal 4: RAN1 to design the comb-based SL-PRS multiplexing solution for periodic/semi-persistent SL-PRS transmissions so that it mitigates the associated persistent IBE interference in multiple consecutive SL PRS transmissions.
Proposal 5: To mitigate the short-term and persistent IBE interference issues, the Tx UE applies a frequency RE separation for the SL-PRS resource sets. This frequency RE separation can be provided by (pre-)configuration.
Proposal 6: To mitigate the persistent IBE interference issue, the Tx UE changes the SL-PRS resource set every SL-PRS transmission in SPS or periodic scheduling, where a frequency RE separation is applied to SL-PRS resource sets. Collision of SL-PRS resource sets among different Tx UEs can be avoided based on resource reservation and resource (re-)selection with the granularity of the SL-PRS resource set and slot.

	[10] vivo
	Proposal 12: 
· In dedicated resource pool, regarding the number of (M, N) pairs, support the following:
· For legacy slot structure, the number of (M, N) pairs can be (2,3,4,5)
· If mini-slot structure is supported, the number of (M, N) pairs can only be 2

	[11] Intel
	Proposal 3
· Supported (M, N) pair(s) in a dedicated resource pool are (pre-)configured per resource pool basis.
· Starting symbols for TDM’ed SL PRS resources in a slot are aligned across UEs and (pre-)configured per resource pool basis. 
· Whether TDM-based multiplexing is enabled or disabled is (pre-)configured per resource pool basis.

	[13] SONY
	Proposal 2: Support TDM-based multiplexing for SL-PRSs from different UEs within a slot in dedicated resource pool. The granularity of time domain resource allocation is the number of symbols (i.e, sub-slot).
Proposal 3: For TDM-based multiplexing, the SL-PRSs can be configured using comb-1 structure with comb size N= 1, M≥1.
Proposal 5: Support a separate UE’s capability on processing TDM SL-PRS and FDM SL-PRS.

	[14] CATT, GOHIGH
	Proposal 13: For a dedicated resource pool, the FDM-based multiplexing of SL-PRS from different UEs in a slot should be supported:
· To reduce complexity, the number of allowed SL-PRS bandwidth should be restricted and the appropriate frequency domain granularity should be introduced.

	[16] CMCC
	Proposal 10: For the TDM-based multiplexing of SL PRS resources from different UEs within a slot, the following two alternatives should be considered to solve the potential reception power variation on different symbols:
· Alt. 1 (1st priority): The PSCCH of associated SL PRS resources from different UEs are located at the first 2 or 3 symbols within the SL PRS slot. For each SL PRS resource, the 1st symbol is used as the AGC symbol which is the duplication of the 2nd symbol.
· Alt. 2: The PSCCH of its own associated SL PRS resource are located together within the SL PRS slot. 
· FFS details on PSCCH power control to maintain same Tx power of symbols carrying PSCCH and that carrying its associated SL PRS resource.
· UE capability of sub-slot level PSCCH blind detection should be further enhanced.

	[19] OPPO
	Proposal 18: For comb-based multiplexing of SL PRS from different UEs, different DMRS OCC is used for PSCCH associated with different SL PRS resources.

	[21] China Telecom
	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.

	[26] Qualcomm
	Proposal 1: TDM-based multiplexing of SL PRS from different UEs in a slot is enabled/disabled by resource pool (pre-)configuration.
Proposal 2: SL-PRS transmission duration and starting symbol are (pre-)configured in the dedicated resource pool, including when TDM-based multiplexing of SL-PRS from different UEs is enabled.
Proposal 3: Comb-based multiplexing of SL PRS from different UEs in a slot is enabled/disabled by resource pool (pre-)configuration.
Proposal 4: In a dedicated resource pool, comb-based multiplexing and TDM-based multiplexing can be enabled at the slot level.

	[27] LGE
	Proposal 3: For a dedicated resource pool, SL PRS TDM configuration within a slot is (pre-)configured. TDM configuration is composed of the following fields.
· TDM index
· Starting symbol index of TDM duration
· Number of symbols (M) in TDM duration
· Comb size (N) used in TDM duration

	[31] Ericsson
	Proposal 21	TDM-based multiplexing of SL PRS resources in a slot is left to network implementation, i.e., TDM is not explicitly enabled in the resource pool.

	[36] InterDigital (from AI 9.5.1.3)
	Proposal 2: When multiple (M,N) pairs are TDMed in a dedicated resource pool, support (pre)configured starting position of a TDM duration for each (M,N) pair within a slot.
Proposal 9: SL-PRS repetition number is indicated by higher layer for SL-PRS resource selection. 

	
	



Summary of observations based on submitted contributions:
On multiplexing of different SL PRS resources
· Remaining details of TDM-based multiplexing of SL PRS within a slot of a dedicated resource pool
· Multiple companies propose that TDM-based multiplexing within a slot is enabled/disabled via (pre-)configuration at resource pool level, while one company (Ericsson) proposes that TDM-based multiplexing of SL PRS resources in a slot is left to network implementation, i.e., TDM is not explicitly enabled in the resource pool.
· While the approach suggested by Ericsson could be workable for Scheme 1 RA, it is not clear if such would work for Scheme 2 RA. Further, without any (pre-)configuration of TDM-based multiplexing within a slot, the identification of SL PRS resources could get more complex than necessary. 
· A FL proposal to support enabling/disabling of TDM-based multiplexing at resource pool level is presented below.
· Multiple companies propose that the (M, N) pattern(s) that may be used are (pre-)configured at resource pool level.
· NOTE: This aspect is discussed in a general form (i.e., even when TDM-based mutlipelxing is not applied) with corresponding FL proposal in Section 2.1.
· Multiple companies propose to align the starting symbol(s) for each (M, N) pattern at the resource pool level. 
· NOTE: This aspect is discussed in a general form (i.e., even when TDM-based mutlipelxing is not applied) with corresponding FL proposal in Section 2.1.
· Several companies propose to specify limitations on the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot and that the number of TDM groups should be (pre-)configured at a resource pool level.
· Amongst the proponets, there are different views on the maximum number of TDM-ed groups being 2 or 3 or as large as 4 or 5. 
· A FL proposal towards this is presented below. It should be noted that this may be better considered once the presence of AGC and gap symbols in case of TDM-based multiplexing is addressed.
· NOTE:  FL1 Proposal 2.1-1 already enables (pre-)configuration of the maximum number of TDM groups in a slot at the resource pool level and this issue is not pursued further in the present section. 
· Support of FDM-based multiplexing of different SL PRS resources in a dedicated and shared resource pool respectively
· For a shared resource pool, as discussed during RAN1 #113, FDM-based multiplexing at subchannel-level follow from legacy SL communications design. 
· This should be common understanding.  
· For dedicated resource pool, FDM-based multiplexing of SL PRS from different UEs in a slot
· Supported by: CATT
· Not supported by: China Telecom
· This issue can be revisited once it is agreed that SL PRS bandwidth can be smaller than the resource pool bandwidth in a dedicated resource pool.
· Remaining details of comb-based multiplexing of different SL PRS resources in a dedicated resource pool
· One company (Qualcomm) proposes that comb-based multiplexing is enabled/disabled via (pre-)configuration at resource pool level. 
· A corresponding FL proposal to solicit views from companies is presented below.
· One company (Qualcomm) proposes that, in a dedicated resource pool, comb-based multiplexing and TDM-based multiplexing can be enabled at the slot level to enable flexible usage of a resource pool by UEs with different capabilities for comb- and TDM-based multiplexing.
· However, it is not clear if this flexibility is strictly necessary at the expense of additional work on identifying corresponding slots and related impact to resource allocation for SL PRS. The same could be achieved via (pre-)configuration of separate resource pools, e.g., with TDM-based multiplexing enabled or disabled respectively.
· One company (Toyota) proposes to consider necessary enhancements to manage/mitigate IBE impact for comb-based multiplexing of SL PRS. 
· To avoid persistent IBE issues, it is proposed that a Tx UE may select different SL PRS resources across different SL PRS occasions for periodic/Semi-persistent SL PRS transmission. However, this can be achieved via gNB/UE implementation, subject to outcome of resource sensing for Scheme 2 RA.
· Another solution to minimize IBE impact that has been proposed is to (pre-)configure minimum frequency offset separations for comb-based multiplexing at resource pool level. Given lack of detailed discussions or evaluations on this, a FL proposal is presented below to collect views on this.


[High] FL1 Proposal 2.4-1
· For a dedicated resource pool, TDM-based multiplexing is enabled or disabled via (pre-)configuration at resource pool level.

	Company
	Comments

	vivo
	OK

	Xiaomi
	OK

	IDCC
	We support the FL proposal.

	CMCC
	Support.

	Spreadtrum
	Support

	NEC
	Support.

	OPPO
	We are fine with the proposal in principle, but we are not sure this proposal is needed if proposal 2.1-1 was agreed. As in that proposal (pre-)configuring multiple starting symbol(s) is allowed, TDM can be enabled/disabled by the (pre-)configuration (based on the number of TDMed resources) automatically.

	Qualcomm
	We are ok with the proposal for progress

	LGE
	Support

	Panasonic
	Support

	CATT
	Support

	Samsung
	We suggest to discuss this together with FL1 Proposal 2.1-1.

	ZTE
	We share similar understanding as OPPO, whether TDM-based multiplexing is enabled depends on whether there are more than one starting symbols defined for multiple SL PRS resources.

	Huawei,HiSilicon
	Do not support this proposal.
Similar understanding as OPPO. For the dedicated RP, what matters is the allowed PRS resource patterns, which is provided by (pre-)configuration. On top of it, we do not see the need to introduce another parameter to enable/disable TDM.

	Apple
	OK

	mtk
	Prefer not to have the enabling/disabling mechanism. Just make the thing simple

	Nokia, NSB
	OK

	Continental Automotive
	We are OK with the proposal.

	
	

	
	

	
	




[Medium] FL1 Proposal 2.4-2
· For a dedicated resource pool, the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot is:
· Alt. A: 2
· Alt. B: 3
· Alt. C: 4
· Alt. D: 5

Please share your views with justification.
	Company
	Alt. A/B/C/D
	Comments

	vivo
	Alt B
	

	Xiaomi
	Alt B
	The reason is that each TDM group should has an AGC symbol immediaterly before the first symbol,  even the M value of each TDM group is 2, 3 symol is needed, regarding there is PSCCH and corresponding AGC symbol and gap in the last symbol of a slot, Alt B should be agreed.

	NEC
	Alt. B or Alt. C
	

	Qualcomm
	Alt A
	

	LGE
	Alt. B
	As M=2 is supported, max. 3 TDM groups are possible within a slot.

	Samsung
	Alt . A
	We do not think the larger values are not necessary.

	ZTE
	Alt. C
	Considering one symbol SL PRS is agreed, the maximum number of TDM groups can be up to 4.

	Huawei,HiSilicon
	Alt. B
	

	mtk
	Alt A
	

	
	
	

	
	
	

	
	
	

	
	
	



[High] FL1 Proposal 2.4-3
· Comb-based multiplexing is enabled/disabled via (pre-)configuration at resource pool level.

	Company
	Comments

	vivo
	In general, we think comb-based multiplexing should be supported for dedicated resource pool, the difference between dedicated resource pools is the supported combsize N, other than enable or not. 

	Xiaomi
	Is this proposal for dedicated resource pool? If so, we think comb-based multiplexing shall be mandatorily supported.

	IDCC
	We understand that this proposal is limited to dedicated resource pools. We support this proposal and propose to update the text: “For a dedicated resource pool, comb-based multiplexing is enabled/disabled via (pre-)configuration at resource pool level.”

	CMCC
	First, we guess that it is for dedicated resource pool, as we have agreed that comb-based multiplexing is not supported in a shared resource pool, so we prefer to explicit say “dedicated resource pool”. Second, we would like to clarify if comb-based multiplexing is disabled, does it mean that only comb-1 is supported in this resource pool? If not, what is the benefits to disable comb-based multiplexing?

	OPPO
	Similar comments as those for Proposal 2.4-1.

	Lenovo
	Support in the context of dedicated resource pool, this could be clarified in the proposal. We also prefer that comb-based multiplexing may be the default operation of such a resource pool.

	Qualcomm
	We support the proposal and are ok with IDCC’s clarification. Comb-based multiplexing could be disable reduce interference and improve performance reasons in some scenarios.

	LGE
	Support

	Panasonic
	Support

	CATT
	It seems that we don’t need this proposal, comb-based multiplexing should be the mandatorily supported.

	Samsung
	We prefer comb-based multiplexing is always used (i.e., no need to enable/disable).

	ZTE
	This proposal may also related to whether in a dedicated resource pool multiple comb offsets can be (pre-)configured for a given comb size.

	Huawei,HiSilicon
	Do not support this proposal.
Same comment as OPPO, and as 2.4-1. There is no such need to explicitly have a new parameter.

	mtk
	Don't support

	Nokia, NSB
	Support with addition “For dedicated resource pool”; for shared resource pool, comb-based multiplexing is anyway not supported, so no need to enable/disable.

	Continental Automotive
	We are OK with the proposal with IDCC’s clarification.

	
	





[Low] FL1 Proposal 2.4-5
· For a dedicated resource pool with comb-based multiplexing, for a given comb size, a subset of comb offsets can be (pre-)configured at resource pool level.

	Company
	Comments

	Xiaomi
	No need to define this.

	LGE
	Support in general. But instead of (pre-)configuring a subset of comb offsets, we suggest the min. gap between the comb offsets is (pre-)configured in a resource pool.

	Samsung
	No, we think comb offset should be decided by resource allocation of SL PRS. The subset (Pre-)configuration is not needed. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





3 Transmit power control for SL PRS
Background: The following decisions were made during the SI phase.
	Agreement
Study power control mechanisms for SL-PRS transmission, including whether it is necessary.
Agreement
With regards to the power control for SL-PRS at least Open Loop PC should be introduced.



Subsequently, as quoted in the Introduction section, it was agreed to specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC). 

During RAN1 #112 meeting, the following was agreed.
	Agreement
The OLPC framework defined for PSSCH/PSCCH is considered as a starting point for OLPC for SL PRS.



During RAN1 #112bis-e meeting, the following was agreed.
	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
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 SL pathloss-based OLPC for SL PRS in unicast, filtered RSRP is reported by a receiving UE.




During RAN1 #113 meeting, the following was agreed.
	Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.



Key remaining aspects for RAN1 #114 meeting include:
· Pathloss reference for SL pathloss determination
· Relationship between transmit power for SL PRS and PSCCH in dedicated resource pool
· PMax,CBR definition for SL PRS transmission in shared resource pools


Inputs from submitted contributions to RAN1 #114. 
	Reference
	Views

	[4] Futurewei
	Proposal 3: For SL-PRS OLPC pathloss reference support only PSCCH DMRS.

	[5] Nokia, NSB
	Proposal 12: For SL pathloss reference for OLPC in a dedicated resource pool, support Option 3: both Option 1 (SL PRS as pathloss reference) and 2 (PSCCH DMRS as pathloss reference).
Proposal 13: Discuss if DL PRS can be used as DL pathloss reference for OLPC for SL PRS in in-coverage or partial coverage scenarios. 
Proposal 14: For OLPC, support transmitting UE indicating the power difference of SL PRS transmissions across SL PRS resources for groupcast transmission.
Observation 1: The direct reuse of the current OLPC framework may affect SL UE Rx-Tx time difference measurement accuracy for periodic SL PRS reservation/transmission.
Proposal 15: Support at least SL PRS transmission power control for the purpose of congestion control.

	[6] Huawei, HiSi
	Observation: At most 10 us is needed as a transient period if the PSCCH transmission power is different with the SL-PRS transmission power. 
Proposal 10: For dedicated resource pool, support SL-PRS is used as the pathloss reference for OLPC for SL PRS (Option 1 from RAN1 #112bis-e meeting).
Proposal 11: For shared resource pool, a single priority value provided by higher layers is used to determine the PSSCH and SL-PRS transmission power.
· The priority is the one indicated in SCI 1A.
· Send an LS to RAN2 asking them to design priority selection in higher layer for shared RP when SL-SCH and SL-PRS have different priorities.
Proposal 12: For the power control of PSCCH and SL-PRS in the dedicated RP, support keeping the same transmission power for the PSCCH symbol and for the SL-PRS symbol under the limit of the max PSCCH transmission power.
Proposal 13: A maximum PSCCH transmit power is (pre-)configured for the dedicated RP.
Proposal 14: Adopt the following power control mechanism for PSCCH in the dedicated RP:
, , where  is the SL-PRS transmission power in transmission occasion and  is the configured maximum PSCCH transmission power in the dedicated RP.

	[8] Spreadtrum
	Proposal 5: Both SL PRS and PSCCH DMRS can be use as pathloss reference in dedicated resource pool.
Proposal 6: Both SL PRS and PSCCH DMRS can be use as pathloss reference in shared resource pool.

	[10] vivo
	Proposal 13: 
· The minimum of SL pathloss and the DL pathloss should be applied in the power control of the SL-PRS if SL pathloss parameter and DL pathloss parameters are provided. 
Proposal 14: 
· For dedicated and shared resource pool, SL-PRS is used as the SL pathloss reference for OLPC for SL PRS.  
Proposal 15: 
· The CR regarding SL PRS pathloss calculation in TS38.213 can be modified as the following.
	· , where 
·  is obtained
· if the resource pool is common for PSSCH and SL PRS transmissions, from a PSSCH transmit power per RE summed over the antenna ports of the UE and higher layer filtered across PSSCH transmission occasions using a filter configuration provided by sl-FilterCoefficient, 
· else, if the resource pool is dedicated for SL PRS transmissions, from a TBD SL PRS transmit power per RE and higher layer filtered across SL PRS transmission occasions using a filter configuration provided by sl-FilterCoefficient
·  is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the SL PRS transmission and is obtained 
· if the resource pool is common for PSSCH and SL PRS transmissions, from a PSSCH DM-RS using a filter configuration provided by sl-FilterCoefficient
· else, if the resource pool is dedicated for SL PRS transmissions, from a TBD SL PRS using a filter configuration provided by sl-FilterCoefficient


Proposal 16: 
· For TPC for PSCCH associated with SL PRS in dedicated resource pools, support same Tx PSD between PSCCH and SL PRS. 

	[11] Intel
	Proposal 6
· In a dedicated resource pool, same transmit power is applied for PSCCH and SL PRS. 
· Send an LS to RAN4 informing them of the RAN1 decision and requesting RAN4 to specify any required power transient time between PSCCH and SL PRS with different transmission bandwidths in a dedicated resource pool. 
Proposal 7
For SL PRS transmit power control in a dedicated resource pool, Option 1 (SL PRS as pathloss reference) is supported.

	[12] ZTE
	Proposal 7: For a dedicated SL PRS resource pool, SL PRS is used for SL pathloss reference for OLPC
Proposal 8: Transmission power control for PSCCH which associated with SL PRS in dedicated resource pool is associated with SL PRS, support one of the following options:
· Option 1: PSCCH which associated with SL PRS applies the same Tx PSD as SL PRS
· Option 2: Tx PSD of PSCCH which associated with SL PRS is equal to the sum of Tx PSD of SL PRS and an offset for more robust PSCCH transmission, i.e. 
Proposal 9: For a shared resource pool, PSSCH DMRS is used as SL pathloss reference

	[14] CATT, GOHIGH
	Proposal 19: For a dedicated SL-PRS resource pool, SL pathloss reference for OLPC for SL-PRS should be:
· Option 1: SL-PRS as pathloss reference.
Proposal 20: A UE determines a power  for a PSCCH associated with the SL-PRS transmission on a resource pool in PSCCH-PSSCH transmission occasion  as:
 [dBm]
where
-	 is described in section 5.1.
-	 is a number of resource blocks for the PSCCH transmission associated with SL-PRS transmission in PSCCH-SL-PRS transmission occasion .
-	 is a number of resource blocks for PSCCH-SL-PRS transmission occasion i.

	[16] CMCC 
	Proposal 11: For a dedicated SL PRS resource pool, options for SL pathloss reference for OLPC for SL PRS, support Option 3, i.e., both SL PRS and PSCCH DMRS as pathloss reference.
Proposal 12: For power control for PSCCH associated with SL PRS in dedicated resource pools, consider the following options:
· Option A: Same Tx power between PSCCH and SL PRS. 
· Option B: Same Tx PSD between PSCCH and SL PRS.

	[17] Apple
	Proposal 9: For OLPC for SL-PRS transmission in a dedicated resource pool: 
· the OLPC parameters are SL-PRS specific and the Same Tx PSD is used between PSCCH and SL PRS (an AGC symbol may be needed between PSCCH and SL PRS if BW are different)
· the  SL pathloss reference for OLPC for SL PRS can be the SL PRS or the PSCCH DMRS similar to sidelink power control for SL communications. 
· A mechanism to deliver the filtered RSRP for SL Positioning OLPC is needed given that there is no support for a SL-PSSCH in the dedicated resource pool.

	[18] Xiaomi
	Proposal 7: Option C that independent power control between PSCCH and SL PRS should be supported.
Proposal 8: For SL based open loop power control, only unicast of SL PRS is supported.
Proposal 9: The RSRP report used in SL based open loop power control is measurement obtained from SL PRS reception.

	[19] OPPO
	Proposal 21: For a dedicated SL PRS resource pool, SL PRS is used as SL pathloss reference for OLPC for SL PRS, i.e., Option 1 is supported.
Proposal 22: For the proactively transmitted SL PRS, the transmission power should be upper bounded by the target coverage, and for the reactively transmitted SL PRS, SL pathloss based power control should also be applied.

	[20] InterDigital
	Proposal 7: For OLPC based upon SL pathloss in a dedicated resource pool, SL PRS is used as pathloss reference for unicast.
Proposal 8: For a unicast SL-PRS transmission in a shared resource pool, SL PRS can be (pre-)configured as a SL pathloss reference for OLPC.
Proposal 9: For SL PRS groupcast transmission, study mechanisms to enable OLPC based on SL pathloss.

	[22] Samsung
	Proposal 5: For a dedicated resource pool, support the following for SL PRS open-loop power control as:
· SL PRS is used as pathloss reference.
· PSCCH power is associated with SL PRS power (follow same rule as PSCCH associated with PSSCH).
Proposal 6: For , if the resource pool is common for PSSCH and SL PRS transmissions, the priority level is the higher priority between PSSCH and SL PRS; else, the priority level is for SL PRS.


	[23] Lenovo
	Proposal 12: For a dedicated resource pool, support SL PRS as a SL pathloss reference.

Proposal 13: Support power control parameter sharing, e.g., SL RS/PRS transmit power among UEs performing SL positioning, e.g., anchor UEs.

	[26] Qualcomm
	Proposal 12: L3-filtered RSRP measurement on PSCCH DMRS is used for SL pathloss-based OLPC for unicast SL-PRS transmissions in the dedicated resource pool.
Proposal 13: For TPC for PSCCH associated with SL PRS the same Tx power between PSCCH and SL PRS is used.

	[27] LGE
	Proposal 12: For a decidated resource pool, SL PRS or PSCCH DMRS can be (pre)configured to be used as SL reference signal for SL pathloss estimation.
Proposal 13: For a dedicated resource pool, SL PRS transmit power is same as that for PSCCH regardless of multiplexing of SL PRS resources within a slot.
Proposal 14: SL PRS power control for coexistence with SL communication in a shared resource pool needs to be investigated.

	[28] CEWiT
	Proposal 10: For a dedicated SL PRS resource pool, SL PRS is used as the pathloss reference for OLPC for SL PRS.

Proposal 11: For a shared SL PRS resource pool, PSCCH DMRS is used as the pathloss reference for OLPC for SL PRS.

Proposal 12: For TPC for PSCCH associated with SL PRS in dedicated resource pools the following options are considered further:
Option A: Same Tx power between PSCCH and SL PRS.

	[31] Ericsson
	Proposal 22	For a dedicated resource pool SL PRS is selected as pathloss reference for OLPC.



Based on the discussions in submitted contributions, the issues quoted above are classified in the following two sub-sections.
3.1 Open loop PC (OLPC) for SL PRS transmissions
Summary of observations based on submitted contributions:
· For a dedicated SL PRS resource pool, companies’ views on SL pathloss reference for OLPC for SL PRS are summarized below:
· Option 1: SL PRS as pathloss reference
· Supported by: Huawei, vivo, CATT, Intel, LGE, Xiaomi, OPPO, Samsung, Lenovo, ZTE, IDCC, CEWiT, Ericsson (12)
· Option 2: PSCCH DMRS as pathloss reference
· Supported by: Futurewei, Qualcomm (2)
· Option 3: Both Options 1 and 2 with selection between Option 1 and Option 2 based on (pre-)configuration
· Supported by: Nokia, Spreadtrum, CMCC, Apple, LGE (5)
· FL recommendation: Based on the views expressed in tdocs to the meeting, there is a clear majority support for Option 1. Accordingly, a proposal based on Option 1 is made below (which is same as what was proposed during RAN1 #113). 

· For a dedicated SL PRS resource pool, companies’ views on TPC for PSCCH associated with a SL PRS are summarized below:
· Option A: Same Tx power between PSCCH and SL PRS 
· NOTE 1: AGC would be needed prior to a SL PRS in general due to (1) potentially significant difference in bandwidth and/or (2) different numbers of UEs multiplexed in frequency for PSCCH and SL PRS when TDM-based multiplexing is used.
· NOTE 2: In addition, transient gap may be needed due to PSD change if BW of PSCCH and SL PRS are different (cf. R1-1903847). If this option is agreed, send an LS to RAN4 to specify any necessary transient gap between PSCCH and SL PRS transmission
· Supported by: Huawei (a maximum PSCCH transmit power is (pre-)configured at the resource pool level), Intel, CMCC, LGE, CEWiT, Ericsson (6)
· Option B: Same Tx PSD between PSCCH and SL PRS 
· NOTE 3: AGC symbol needed between PSCCH and SL PRS if BW are different.
· Supported by: vivo, CATT, ZTE (also, “Option B1”: PSCCH Tx PSD = SL PRS Tx PSD + ), CMCC, Samsung (5)
· FL observation: While Option B is aligned with how transmit power is scaled for PSCCH relative to that for PSSCH in case of SL communications, in contrast to SL communications, a Tx UE may transmit PSCCH and SL PRS with very different bandwidths. In this regard, PSCCH coverage may become a coverage bottleneck compared to SL PRS coverage. 
· Option C: Independent power control between PSCCH and SL PRS 
· NOTE 4: AGC symbol or AGC symbol and transient gap may be needed between PSCCH and SL PRS
· Supported by: Xiaomi (1)
· FL observation and recommendation: Considering the divergent views within the group, more discussions are needed during RAN1 #114. Thus, the same proposal as from RAN1 #113 listing the potential options with updates to the NOTEs is presented below. 

· For a shared SL PRS resource pool, two companies (Huawei, Samsung) raised the issue of different priorirties for PSSCH and SL PRS and its impact to the determination of TPC for PSSCH and SL PRS via the value of .
· FL observation: The RAN1 #113 agreement states “For a shared resource pool, SL PRS transmit power is same as that for PSSCH”. Thus, it should be clear that the priority of the PSSCH would determine the transmit power for the SL PRS since the power cannot be different between PSSCH and SL PRS in the same slot of a shared resource pool. To ensure consistent performance w.r.t. prioritization for SL PRS, it can be simply ensured by UE implementation that SL PRS is not assigned higher priority than the PSSCH in the same slot and further consideration may not be necessary, but this aspect could be left up to RAN2. Following this understanding, a FL proposal is presented below.

Based on the above, the following proposals are made.
[High] FL1 Proposal 3.1-1
· 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).

	Company
	Comments

	vivo
	Support

	Xiaomi
	Yes

	IDCC
	We support the FL proposal.

	CMCC
	Support

	Spreadtrum
	Support

	OPPO
	OK

	Lenovo 
	Support

	Qualcomm
	We think PSCCH is sufficient

	LGE
	PSCCH DMRS for OLPC is the legacy operation in SL communication. We don’t see any significant issue with PSCCH DMRS for OLPC of SL PRS. We support both PSCCH DMRS and SL PRS for power control of SL PRS in a dedicated resource pool (opt 3).

	Panasonic
	Ok

	CATT
	Support

	Samsung
	OK

	ZTE
	Support

	Huawei,HiSilicon
	Support

	Apple
	Would like to understand why the legacy method is being eliminated.

	Nokia, NSB
	OK. While we think Option 3 (both SL PRS and PSCCH DMRS) may offer flexibility in choosing the most suitable pathloss reference for a given scenario, we can accept the FL proposal for the sake of progress. 

	CEWiT
	Support




[Medium] FL1 Proposal 3.1-2
· For TPC for PSCCH associated with SL PRS in dedicated resource pools the following options are considered further:
· Option A: Same Tx power between PSCCH and SL PRS. RAN1 to send an LS to RAN4 requesting RAN4 to specify any necessary transiet time.
· NOTE 1: AGC would be needed prior to a SL PRS in general due to (1) potentially significant difference in bandwidth and/or (2) different numbers of UEs multiplexed in frequency for PSCCH and SL PRS when TDM-based multiplexing is used.
· NOTE 2: In addition, transient gap may be needed due to PSD change if BW of PSCCH and SL PRS are different (cf. R1-1903847). If this option is agreed, send an LS to RAN4 to specify any necessary transient gap between PSCCH and SL PRS transmission. 
· Option B: Same Tx PSD between PSCCH and SL PRS
· NOTE 3: AGC symbol needed between PSCCH and SL PRS if BW are different
· Option C: Independent power control between PSCCH and SL PRS. RAN1 to send an LS to RAN4 requesting RAN4 to specify any necessary transiet time.
· NOTE 4: AGC symbol or AGC symbol and transient gap may be needed between PSCCH and SL PRS

	Company
	Option A/B/C
	Comments

	vivo
	
	We think the understanding is different for whether the gap is needed between PSCCH and SL PRS.
In this case, we prefer to check with RAN4 which case(option A or option B) is preferred, and whether gap symbol is needed for option A or option B.

	Xiaomi
	Option B
	We prefer to reduce AGC and GP symbol in a slot as much as possible, which can provide more symbols for SL-PRS transmission.

	CMCC
	Option B
	In the last meeting, we have already agreed that SL PRS is immediately preceded by an AGC symbol in a dedicated resource pool, Option B would be a straightforward solution. For other Options, additional transient gap may be required.

	Qualcomm
	Option A
	We prefer to leave the issue of transients completely to RAN4 and not discuss it in RAN1. One potential aspect is that RAN4 could decide that the transient could be included in the AGC symbol. Hence we prefer to leave all these discussions to RAN4.
In Option B, the same PSD cannot always be maintained due to very large BW difference between PSCCH and SL-PRS as the UE would reach the maximum tx power on SL-PRS symbols. This would have performance implications (by significantly limiting PSCCH tx power for example) and would require an AGC symbol anyway as mentioned in the proposal for the general case of different BW.

For example, if PSCCH is mapped on 10 PRBs and SL-PRS on 100 PRBs, the total transmit power on SL-PRS symbol would be limit by UE power class and regulations. Then PSCCH either would have a lower total transmit power to maintain the same PSD or would have to have different PSD.

	LGE
	Option A
	We support the same power in time domain for all channels.

	Samsung
	B
	

	ZTE
	Option B with comments
	Basically we agree to associate Tx PSD of PSCCH with that of SL PRS, however, because PSCCH may need more power in some scenarios compared to SL-PRS which just needs sequence demodulation at receiver side, Tx PSD of PSCCH which associated with SL PRS is equal to the sum of Tx PSD of SL PRS and an offset for more robust PSCCH transmission

	Huawei,HiSilicon
	Option A, but
	As presented in our paper, we think that a maximum PSCCH power should be provided to limit the maximum PSD of PSCCH.

	Apple
	Option B	
	

	
	
	

	
	
	

	
	
	




[High] FL1 Proposal 3.1-3
· [Conclusion] A single priority value provided by higher layers is used to determine the PSSCH and SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS.
· For a shared resource pool, this corresponds to the priority level of PSSCH.
· NOTE: It is up to RAN2 whether priority values for PSSCH and SL PRS in the same slot may be different.


	Company
	Comments

	vivo
	The proposal is unclear to us, we prefer to agree that the priority values for PSSCH and SL PRS in the same slot is same

	Xiaomi
	Maybe this should be discussed by RAN2

	CMCC
	The intention of this proposal is not clear, why power control is dependent on priority?

	OPPO
	Minor modification, as no PSSCH in dedicated RP.
· [Conclusion] A single priority value provided by higher layers is used to determine the PSSCH and/or SL-PRS transmission power via the value of .


	Lenovo
	Also agree that introduction of another L1 priority for power control is not clear

	Qualcomm
	We support the conclusion. We think a general conclusion that SL-PRS and PSSCH transmitted together will have the same priority.

	LGE
	We support FL proposal except the 2nd sub-bullet because we agreed the same TX power for both PSCCH and SL-PRS in a shared resource pool. For a shared resource pool, the priority vaue is determined as the min. value between PSCCH and SL PRS priority values (that is, a higher priority level).

	Panasonic
	We have similar concern on the intetion as CMCC.

	CATT
	We prefer  to discuss this issue in RAN2.

	Samsung
	For the shared resource pool, we prefer . is higher priority between PSSCH and SL PRS since this is more generic approach.
We can add the modified note as
NOTE: RAN1 think that the priority values for PSSCH and SL PRS in the same slot can be different. 
And send LS to RAN2 for cheking the note .

	ZTE
	It seems this whether a single priority value is used for congestion control should be discussed in AI 9.5.1.3.

	Huawei,HiSilicon
	It depends on RAN2 input, the priority is anyway provided by higher layers. We only see the need for the main bullet.

	Nokia, NSB
	OK

	CEWiT
	Support




3.2 SL PRS Power Control - Others
Summary of observations based on submitted contributions:
· Support at least SL PRS transmission power control for the purpose of congestion control. 
· Proposed by: Nokia
· Discuss if DL PRS can be used as DL pathloss reference for OLPC for SL PRS in in-coverage or partial coverage scenarios.
· Proposed by: Nokia
· For OLPC, support transmitting UE indicating the power difference of SL PRS transmissions across SL PRS resources for groupcast transmission
· Proposed by: Nokia
· For SL PRS groupcast transmission, study mechanisms to enable OLPC based on SL pathloss. 
· Proposed by: IDCC

As can be seen from the above, further inputs and discussions would be necessary to progress on these. 

[Low] FL1 Question 3.2-1
· Companies are encouraged to provide further feedback on the above or any other issue related to TPC that have not been discussed in Section 3.1 below that should be discussed during RAN1 #114.
	Company
	Comments

	Apple
	A mechanism to deliver the filtered RSRP for SL Positioning OLPC is needed given that there is no support for a SL-PSSCH in the dedicated resource pool -> 
Option 1: setup handled by RAN2
Option 2: link a shared resource pool to a dedicated RP to allow for transmission of filtered RSRP.

	
	

	
	

	
	




4 Other issues
Background: In addition to the aspects discussed above, in contributions, some further considerations have been raised. 

[Low] FL1 Question 4-1
· Companies are encouraged to provide further feedback on any issues not discussed in previous seections below that should be discussed during RAN1 #114.
	Company
	Comments

	
	

	
	

	
	

	
	



In addition, two companies proposed to consider SL PRS muting.

[Low] FL1 Question 4-2
· Companies are encouraged to provide further feedback on whether RAN1 should consider support of muting of SL PRS resources in Rel-18.

	Company
	Comments

	Lenovo
	We would be supportive of further discussions on the introduction of muting of SL-PRS resources, given that SL positioning scenarios may have a high density of UEs in agiven area, which may contribute to additional SL-PRS interference.

	
	

	
	

	
	




One company (Huawei) proposed to introduce indication of association between the antenna ports for SL PRS and PSSCH DMRS for shared resource pools. The motivation is to allow a Rx UE to potentially processing both SL PRS and PSSCH DMRS for improved detection performance. 
Companies are encouraged to provide feedback 

[Low] FL1 Question 4-3
· Companies are encouraged to share their views on whether RAN1 should consider introducing association between antenna ports for SL PRS and PSSCH DMRS, including whether such association indication is provided via SLPP or SCI signalling, etc.

	Company
	Comments

	
	

	
	

	
	

	
	




1 
2 
3 
5 Proposals for Tuesday GTW

[Medium] FL1 Proposal 3.1-2
· 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. RAN1 to send an LS to RAN4 requesting RAN4 to specify any necessary transient time.
· 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.
· NOTE: AGC symbol needed prior to SL PRS for either option; Transient gap needed for Option A if BW of PSCCH and SL PRS are different and for Option B if any additional offset is introduced for the Tx PSD to ensure sufficient PSCCH coverage.


[Medium] FL1 Proposal 2.3.3-2
· In a shared resource pool, time location for SL PRS within a slot is defined as:
· Opt. A: If 2nd stage SCI is used to indicate the SL-PRS, SL-PRS symbols should be mapped after the time domain resources of 2nd stage SCI
· Opt. B: SL PRS is mapped to contiguous symbols either before, between, or after PSSCH DMRS
· Opt. C: SL PRS is always placed after PSSCH



[High] FL1 Proposal 2.3.1-1
· For SL PRS in a dedicated resource pool, in addition to the already-agreed comb sizes (N) of 2, 4, 6, comb size N = 1 and N = 8 are is supported.
· For N = 8, SL PRS bandwidth is limited to multiples of 2 PRBs.





[High] FL1 Proposal 3.1-1
· 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).




[Medium] FL1 Proposal 2.2-4
· Adopt the following update to the editor CR to TS 38.213, Section 8.4.1.6.1: 
	-	 is the sidelink PRS sequence ID provided by higher layers, 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].





[High] FL1 Proposal 2.3.2-1
· [Conclusion] For a dedicated resource pool, only the case wherein SL PRS bandwidth is same as resource pool bandwidth is supported in Rel-18.


[High] FL1 Proposal 2.3.3-1
· [Working assumption] 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 resource pool, ‘M’ from {2, 3, …, 9} are supported for cases with M > N with full staggering.
· FFS: Additional values of ‘M’ other than {1, 2, 4, 6} (for dedicated resource pools) with full staggering.
· FFS: Additional values of ‘M’ other than {1, 2} with partial staggering.
· FFS: For SL PRS in a shared resource pool, values of ‘M’ other than {1, 2, 4}.

[Medium] FL1 Proposal 2.4-2
· For a dedicated resource pool, the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot is:
· Alt. A: 2
· Alt. B: 3
· Alt. C: 4
· Alt. D: 5


[High] FL1 Proposal 2.3.5-3
· When an AGC symbol is transmitted immediately preceding a SL PRS resource, down-select from the following options for generation of the AGC symbol:
· Alt. 1: The first symbol of SL PRS is repeated to realize an AGC symbol
· Alt. 2: Copy of last symbol of a SL PRS resource is used to realize an AGC symbol.
· Alt. 3: Last symbol of corresponding fully staggered pattern (in case of partially staggered SL PRS resource) is used to realize an AGC symbol.
· Alt. 4: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS.
· Alt. 5: The AGC symbol is not a copy of other symbols in the transmitted Sl-PRS and its sequence is generated using its symbol index in the slot.
· Alt. 6: The RE offset in the AGC symbol could be the same as that in the last symbol of the SL-PRS resource. The RS sequence could be generated based on the symbol index of the AGC symbol within the slot, which means the content doesn't need to duplicate that in the last symbol of SL-PRS.

[High] FL1 Proposal 2.2-1
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [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: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS


6 Outcome from RAN1 #114

SL PRS resource definition, configuration

TBD

SL PRS sequence

TBD

SL PRS comb sizes and offsets 

TBD

SL PRS frequency domain characteristics

TBD

SL PRS time domain characteristics

TBD

SL PRS patterns

TBD

AGC and Gap symbols

TBD


Multiplexing of different SL PRS resources

TBD


Transmit power control for SL PRS

TBD
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