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1 [bookmark: _Ref40465791]Introduction
This document presents a summary of submitted contributions to AI 9.5.1.1 (“SL positioning reference signal”) and the discussions and decisions during RAN1 #113 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 #113 meeting, the discussion points are categorized into the following topics: 
· SL PRS design
· SL PRS resource definition
· 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

	Qualcomm
	Gabi Sarkis
	gsarkis@qti.qualcomm.com

	CATT
	Xiaotao Ren
	renxiaotao@catt.cn

	ZTE
	Mengzhen Li
	li.mengzhen@zte.com.cn

	Samsung
	Cheolkyu
	ck13.shin@samsung.com

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

	CEWiT
	Abhijeet Masal
	abhijeetmasal@cewit.org.in

	Toyota
	Kai-Erik Sunell
	erik.sunell@toyota.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2 SL PRS Design
2.1 SL PRS resource definition

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. 
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



Following from the above, the key open aspects related to SL PRS resource definition include:
· Definition of SL PRS resource in a shared resource pool
· Inclusion of additional time domain characteristics, e.g., periodicity, repetitions, as part of SL PRS resource characteristics
· SL PRS resource indexing
· Details of (pre-)configuration and/or L1 signalling of the SL PRS resource characteristics
· On SL PRS periodicity.

Inputs from submitted contributions to RAN1 #113. 
	Reference
	Views

	[4] Nokia
	Proposal 1: Similar to the case of dedicated pool, a SL PRS resource refers to a time-frequency resource within a slot of a shared SL PRS resource pool that is used for SL PRS transmission

	[7] vivo
	Proposal 11: 
· For the SCI used for the reservation/indication of SL-PRS, the following information should be carried in the SCI.
· SL PRS timing/frequency resource, destination ID, source ID, period indication, priority, SL PRS resource ID.


	[11] CATT, GOHIGH
	Proposal 21: Characteristics associated with a SL-PRS resource should also include periodicity value and SL-PRS time domain behavior indication (if needed)

Proposal 23: In a shared resource pool, a SL-PRS resource also refers to a time-frequency resource within a slot that is used for SL-PRS transmission. 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,
· SL-PRS periodicity value and SL-PRS time domain behavior indication (if needed)

	[12] Intel
	Proposal 7
· For shared resource pool: 
· 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 
· Characteristics associated with a SL PRS resource include: 
· Starting symbol, number of symbols, comb size, and comb offset for the SL PRS resource. 
· For a shared or dedicated resource pool:
· Periodicity information or number of SL PRS occasions are not included as part of “time domain aspects” of a SL PRS resource.

	[14] xiaomi
	Proposal 3: The comb size, starting symbol(s) in a slot and number of symbols for a SL PRS transmission is determined by (pre)configuration in a SL PRS dedicated resource pool.

	[15] ZTE
	Proposal 10: 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 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 bandwidth
· A SL PRS resource is identified by a SL PRS resource ID that 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

	[16] Panasonic
	Proposal 1: The operation scenarios can be categorized depending on "how PRS related parameters are obtained" and "periodic/aperiodic PRS transmission".
Proposal 7: SL-PRS periodicity could be just same as or multiple times of S-SSB for simplicity.

	[19] CMCC
	Proposal 3: 
· A SL PRS resource refers to a time-frequency resource within a slot for both dedicated and shared RP.
· SL PRS sequence ID is included as a characteristic associated with a SL PRS resource.
Proposal 4: Parameters of SL-PRS resource, e.g., SL PRS pattern (incl. number of symbols, comb size), and bandwidth, should be (pre-)configured in a resource pool level.

	[23] Apple
	Proposal 2: To account for other time domain aspects the SL PRS resource may be configured with additional parameters to map it to multiple instances or make it periodic. The periodicity and/or multiple instances are not part of the resource itself.

	[25] OPPO
	Proposal 1: In shared resource pool a UE transmitting SL PRS uses sub-channel as resource granularity,  and SL PRS resource is not defined.
Proposal 2: Cross slots time domain aspects should NOT be included as characteristics associated with a SL PRS resource, periodic reservation or repetition of a SL PRS occupy a separate SL PRS resource.

	[26] Samsung
	Proposal 1: Both in dedicated and shared resource pool(s), a SL PRS resource refers to time-frequency resource that is used for SL PRS transmission.

	[27] LGE
	Proposal 10: SL PRS resource is defined as a set of SL resources, which is used for the measurement of a single sample/instance of SL PRS.

	[28] Sharp
	Proposal 2: SL-PRS resource ID is not defined for a shared resource pool.
Proposal 3: For periodic reservation of SL-PRS resources, the periodicity values supported in legacy SL communications are considered as a baseline.
Proposal 9: 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.

	[30] Lenovo
	Proposal 2: RAN1 to extend the definition of a SL-PRS resource, including SL-PRS resource ID, to a shared resource pool. 

Proposal 3: RAN1 to define the SL PRS frequency domain allocation in terms sub-channels. 
Proposal 4: On time domain aspects of a SL PRS resource, consider an association of periodic SL-PRS transmitted over multiple slots.

Proposal 7: SL Positioning SCI contains at least time-frequency and reservation indication information for SL-PRS. FFS details and other positioning related information such as comb pattern size, SL-PRS repetition information, etc.

	[31] Ericsson
	Observation 1	Both the measuring UE and the LMF need SL PRS resource characteristics.
Proposal 1	SL PRS resource characteristics for shared resource pools are the same as for dedicated pools.



Summary of key observations based on submitted contributions:
· Definition of SL PRS resource in a shared resource pool
· In a shared pool, a SL PRS resource refers to a time-frequency resource within a slot (of a shared SL PRS resource pool) that is used for SL PRS transmission
· Basic definition supported by most companies who expressed views
· In a shared resource pool, SL PRS resource is not defined
· OPPO
· Characteristics of SL PRS resource in a shared resource pool
· [CATT, ZTE, CMCC, Lenovo] In shared resource pool, SL PRS resource characteristics are the same as for dedicated pools, i.e., 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 bandwidth
· [Intel, Sharp] In a shared resource pool, SL PRS resource ID is NOT defined, i.e., include:
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS bandwidth
· Inclusion of additional characteristics, e.g., SL PRS sequence ID, time domain characteristics like periodicity, repetitions, as part of SL PRS resource characteristics
· [bookmark: _Hlk135338032][CMCC] SL PRS sequence ID is included as a characteristic associated with a SL PRS resource
· Additional time domain characteristics, e.g., periodicity is included as part of SL PRS resource:
· Yes: CATT, Lenovo
· No (a SL PRS resource is defined within a slot and additional time domain characteristics, e.g., periodicity, # of instances, are provided as additional parameters): Intel, Apple, OPPO, Sharp
· SL PRS resource indexing
· Sharp: 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.
· The details of indexing SL PRS resources within a slot can be considered once the characteristics defining a SL PRS resource as well as SL PRS multiplexing options are finalized for dedicated and shared resource pools.
· Details of (pre-)configuration and/or L1 signalling of the SL PRS resource characteristics
· Details of configuration of SL PRS resource as part of SL PRS resource pool configuration can be discussed once there is further progress on SL PRS multiplexing options and need further coordination with AI 9.5.1.3.
· On SL PRS periodicity
· There are some limited views expressed regarding supported periodicity values for periodic and/or semi-persistent SL PRS. More inputs and further progress in AI 9.5.1.3 may be necessary prior to addressing this point.

[High] FL1 Proposal 2.1-1
· 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 include at least: 
· FFS: 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 bandwidth
· FFS: A SL PRS resource is identified by a SL PRS resource ID that 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

	Company
	Comments

	vivo
	Firstly, we wonder if the SL PRS bandwidth is needed to be associated with a SL PRS resource if the PRS bandwidth same as the scheduled PSSCH(up to discussion  FL1 Proposal 2.3.2-2 ). That means,  if only the PSSCH bandwidth is different, do we need to associate with different SL PRS resource ID?  If it is, maybe many SL PRS IDs are needed for a resource pool
Secondly, we would like to confirm whether multiple SL PRS resources will be defined for a shared resource pool. 

	CMCC
	To our understanding, the charateristics associated with a SL PRS resource are just parameters to define what a SL PRS resources is, and should be the same for both dedicated RP and shared RP. Regarding the bandwidth, our understanding is that though the SL PRS resource could be the same as that of the schedule PSSCH, still, the Tx UE high layer will provide such parameter to PHY layer for the resource selection. 
We are fine that no resource ID is introduced in shared RP.

	Qualcomm
	What would the characteristics be used for?
If for resource (re)-selection, the we propose to remove the comb offset, starting symbol, and number of symbols. TDMing within a slot is not supported in the shared resource pool and comb—based multiplexing is still TBD. Under these assumptions, the selected resource spans all SL symbols in the resource pool in the slot.
Generally, we support having the SL PRS resource ID.

	OPPO
	In shared resource pool TDM-based multiplexing among UEs is not supported, comb-based multiplexing may not be supported either, and SL PRS multiplexing in shared resource pool is being discussed and will be decided in AI9.5.1.3, after that the time/frequency resources that can be used for SL PRS in a slot are clear. What is the usage of this definition for shared pool?

	CATT
	OK with the proposal in  principle.
We think the SL PRS bandwidth maybe not needed, since it should be equal to the bandwidth of PSSCH in the shared RP. 

	ZTE
	For a shared resource pool, most likely, we will agree that the same bandwidth is applied for both PSSCH and SL-PRS, that is, the frequency domain allocation may not be a parameter of SL-PRS resource. Even though maybe no explicit parameter is needed for SL-PRS bandwidth in shared resource pool, it is still useful to include “SL PRS frequency domain allocation” as one of SL PRS resource’s characteristics to reflect the expected positioning service requirement.  
Regarding the FFS for SL PRS resource ID, we prefer to have it.We accept that it is related to whether there are multiple SL-PRS resources defined in one shared resource pool. From our side, it is beneficial to have multiple SL-PRS resources. For example, if the latency requirement is urgent, number of symbols for a SL-PRS resource in a slot can be small.
Moreover, from our side, the calculation entity (e.g. server UE, or LMF) may need to know the frequency range associated with a SL PRS resource ID for a measurement result.

	Moderator
	To clarify, as mentioned by CMCC/ZTE, the characteristics associated with a SL PRS resource are primarily to define a SL PRS resource and this can be utilized to identify SL PRS resources in a slot and their footprint on the time-frequency grid. At the minimum it can offer a unified mechanism for referring to SL PRS resources, e.g., related to reporting of measurements. 
To vivo’s question, multiple resources may defined within the resource pool, e.g., when considering multiple SL PRS resources being FDM-ed at subchannel granularity following PSSCH.

	Panasonic
	We support the proposal generally. 
- For resource ID, we think it would be needed.
- For the bandwidth, we do not understand the purpose of it. Is it referring to the particular SCS/RB/sub-channels or just the width of a bandwidth? 

	Samsung
	We prefer to have the same definition and characteristics both for the dedicated and shared resource pool.
We think that SL PRS bandwidth has the same meaning with “SL PRS frequency domain allocation”. However, It would be good to use the same wording as the last agreement for the dedicated resource pool.

	Huawei, HiSilicon
	Support in general

	Nokia, NSB
	We think SL PRS resources in both dedicated and shared resource pool share the same characteristics and hence unfied definition of SL PRS resource can be adopted. As per NOTE1, not all parameters needs to be signalled (in e.g. SCI) or (pre-)configured.
We prefer to remove FFS for SL PRS resource ID.
Also, similar to dedicated pool, ‘SL PRS frequency domain allocation’ is to be listed as a characteristic which may comprise SL PRS bandwidth (or no. of subchannels) and starting PRB/sub-channel info.  

	Sharp
	We understand the motivation to define “SL-PRS resource” for a shared resource pool, but also share a similar view as OPPO that in this case a SL-PRS resource can refer to the PSCCH/PSSCH resource where the SL-PRS resource is multiplexed, and from that perspective there is no need to define any SL-PRS resource ID.

	Ericsson
	We support the proposal. Regarding the FFSs, we have the following comments:
· The PRS resource ID should probably be valid for a number of slots, if accumulation / repetition is intended. Is it the common understanding that the same PRS ID across slot for a given session between two UEs means we talk about the same resource?
· 

	Futurewei
	OK in principle but prefer a common denominator agreed between dedicated and shared RP. Regarding BW we prefer that is the same as PSSCH therefore not needed.

	LGE
	Support in general. We’re not sure whether SL PRS bandwidth is needed since we already agree that SL PRS bandwidth is same as PSSCH bandwidth in a shared resource pool.

	CEWiT
	Support with out BW parameter.

	Lenovo
	Generally supportive, we prefer to remove FFS associated SL PRS resource ID. Ok to have BW since it is only a characteristic but no strong view. 



[High] FL1 Proposal 2.1-2
· [Proposed Conclusion] For a dedicated or shared resource pool, the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· SL PRS sequence ID,
· Periodicity, number of instances/repetitions of SL PRS (if repetitions of SL PRS are supported).


	Company
	Comments

	CMCC
	We are not sure sequence ID should be precluded. There may have hidden nodes who use the same time-frequency pattern but with different sequene ID provided by higher layer? If we preclude sequence ID, can we say that these two SL-PRS resources are uniquely identified within a slot?

	Qualcomm
	We agree with CMCC and do not support the proposal

	OPPPO
	OK

	CATT
	Support

	ZTE
	We have similar understanding as CMCC. Given the situation that SL-PRS sequence ID  is still under discussion. If SL-PRS sequence ID  is configured in RRC. It is feasible to associate each SL-PRS resource with a sequence ID.

	Moderator
	The reason sequence ID was excluded is following from the agreed definition from last meeting which defines it as a “time-frequency resource”.

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


	Panasonic 
	OK

	Samsung
	OK for SL PRS sequence ID (However, we have a other related proposal on this.)
In our understanding, periodicity was not included since the definition is considered within a slot. Do we need to have this conclusion?
In general, we think this conclusion is not urget/important to have.

	Huawei, HiSilicon
	Support. 


	Nokia, NSB
	OK

	Sharp
	We are fine with the proposal. Agree with FL (i.e. by definition, a SL-PRS resource is “time-frequency” resource and is supposed to be characterized by time/frequency related parameters, i.e. if two UEs respectively reserve a same/overlapping time/frequency resource for SL-PRS transmission it is considered a conflict, regardless of the SL-PRS sequence IDs to be used for the actual SL-PRS transmissions).

	Ericsson
	Agree.  It is up to the UEs in the positioning session to associate the PRS resource with an ID. 

	Futurewei
	OK

	Philips
	We have the same view as CMCC, and do not support this proposal.

	LGE
	Support. Regarding CMCC’s comment, even in the case of hidden node, source and destination ID are different, which differentiates two SL PRS sequence IDs, if those IDs are used for SL PRS sequence ID.
Using SRC/DST ID for sequence ID generation is possible if PSCCH carries those IDs in a dedicated resource pool. But in a shared resource pool, those informations are carried by PSSCH, so we propose to use CRC of PSSCH for SL PRS sequence ID generation in a shared resource pool.
The above proposal is not related to  FL1 Proposal 2.1-2, but there is no proposal to treat it while it’s worthy to think about it.

	CEWiT
	Okay

	Lenovo
	Similar view as others on Sequenc ID. We are no sure why peridocity of SL PRS resource is excluded, does it mean to say that an SL PRS is not periodic, this may conflict with the resource allocation mechanisms, e.g., CG grants which are periodic

	NEC
	OK based on the definition of “SL PRS resource”. SL PRSs with overlapping time-frequency resource can be treated as a conflict.





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.





The key open aspects on this topic are:
· Determination of the parameter 
· For options involving higher layer parameters, details/options for how the parameters are provided to a UE.

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 #113. 
	Reference
	Views

	[4] Nokia
	Proposal 2: The SL PRS sequence initialization parameter  is a parameter provided by higher layer (Option 1).


	[5] Futurewei
	Proposal 1: Support Option 1 for , i.e., it is a higher layer parameter.
Proposal 2:  is obtained via LPP/SLPP.

	[7] vivo
	Proposal 1: 
· The  of SL PRS is based on a combination of  higher layer configured parameter and the CRC of PSCCH associated with the SL PRS (i.e., Option 3 should be supported)
· Higher layer configured parameter(s) is common among UEs. 


	[9] Huawei, HiSi
	Proposal 1: For SL-PRS sequence generation, support the following Option 3:
· 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. 
· From Rx UE perspective, the configured ID list is provided by the Tx UE via SLPP.

For example, the sequence ID of the SL-PRS is

where
The quantity  equals the decimal representation of the CRC on the PSCCH associated with the SL-PRS, and 
The  is selected by the Tx UE from the configured ID list provided to the Rx UE in SLPP.

	[11] CATT, GOHIGH
	Proposal 1: The pseudo-random sequence generator shall be initialized with:

- where  is the slot number, the SL-PRS sequence ID , and  is the OFDM symbol within the slot to which the sequence is mapped. 
Proposal 2: SL-PRS sequence ID  is calculated from the CRC for the sidelink control information mapped to the PSCCH associated with the SL-PRS.
-  where the quantity  equals the decimal representation of 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 TS 38.212 [3].

	[12] Intel
	Proposal 1
· For SL PRS sequence ID, Option 1 (a higher layer parameter via LPP/SLPP) is preferred. 

	[13] China Telecom
	Proposal 1: For the definition of , we support to define it as a higher layer parameter. 

	[14] xiaomi
	Proposal 1:  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission.

	[15] ZTE
	Proposal 1: For SL PRS sequence generation:
· Support Option 2: SL PRS sequence ID  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Introduce a high-bit offset  (Reuse the formula of DL-PRS sequence generation)



	[16] Panasonic
	Proposal 4:  is either a higher layer configured parameter or 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

	[18] SONY
	Proposal 2: Support  is a higher layer parameter, which can be via (pre-)configuration or via LPP/SLPP.

	[19] CMCC
	Proposal 1: For SL PRS generation, support Option 1 agreed in RAN1#112bis-e meeting:
· Option 1:  is a higher layer configured parameter
Proposal 2: The sequence ID of SL PRS should be higher layer configured per UE via LPP/SLPP.

	[20] InterDigital
	Proposal 1: For SL PRS sequence generation, Option 1 in RAN1#112Bis agreement is selected, i.e., the parameter  is a higher layer configured parameter.

	[21] Philips
	Observation 1: On SL PRS sequence ID selection, a converged view is yet to be achieved. Companies’ views diverge between Option 1 and Option 2.
Observation 2: RAN1 does not have consensus on whether there is privacy issue associated with SL PRS sequence ID selection.
Observation 3: RAN1 is not clear about the latency impact of Option 1 on SL PRS sequence generation.
Proposal 1: RAN1 is kindly suggested to send an LS to SA3 to get their inputs on the privacy issue associated with SL PRS sequence ID selection.
Proposal 2: RAN1 is kindly suggested to send an LS to RAN2/SA2 to investigate the latency impact of Option 1 on SL PRS sequence generation, and provide inputs to RAN1.

	[23] Apple 
	Proposal 3: For SL PRS sequence generation  is a higher layer parameter set via LPP/SLPP.

	[24] Qualcomm
	Proposal 14:  is a higher layer configured (i.e. SLPP/LPP) parameter (Option 1).


	[25] OPPO
	Proposal 3: For SL PRS sequence generation,  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission, i.e., Option 2 should be supported.

	[26] Samsung
	Proposal 2: For SL PRS sequence generation,  is based on 12 LSB bits CRS of PSCCH associated with the SL PRS.

	[27] LGE
	Proposal 1: SL PRS sequence ID is determined based on the 12 LSB bits CRC field of the 1st SCI associated with SL PRS.

	[28] Sharp
	Proposal 1: For SL PRS sequence generation, and for definition of the parameter , support Option 2:
· Option 2:  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS. 

	[29] ASUSTeK
	Proposal 1:  For defining parameter , support option 2 and 3.

	[30] Lenovo
	Proposal 1: RAN1 to support both Options 1 and 2, Option 1 as primary and Option 2 as fallback, to generate the 12-bit SL-PRS sequence ID ():
· Option 1: Based on a higher-layer configured parameter received from another entity, e.g., UE via at least SLPP
· Option 2:  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

	[31] Ericsson
	Proposal 2	For SL PRS sequence generation, n_"ID,seq" ^"SL-PRS"  is a higher layer configured parameter
a.	The listening UE receives the SL PRS sequence initialization as part of the assistance data via the transmitting UE higher layers or the LMF (LPP, SLPP).
b.	For resources in Scheme 1, the transmitting UE receives the SL PRS sequence initialization ID from the network higher layers, i.e., via RRC signalling.
c.	For resources in Scheme 2, the transmitting UE chooses a specific sequence initialization provided by its own higher layers, if it is not provided by the network.

	[32] MTK
	Proposal 4-1: SL-PRS sequence ID is derived based on CRC results

Proposal 4-2: If SL-PRS sequence ID is derived based on higher layer (pre-configuration) by avoiding the attack of malicious devices, expand the ID range may be required

	[33] CEWiT
	Proposal 1: For SL PRS sequence generation Option 2 should be considered i.e.,  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS. 
· Higher layer parameter can be used if configured along with CRC.
· Higher layer parameter will be configured by positioning server UE/ LMF in during assistance data transfer or location information request. 




Summary of observations based on submitted contributions:
· Defining the parameter
· Options for defining the parameter:
· Option 1 (higher layer parameter): Nokia, Futurewei, Intel, China Telecom, Panasonic, SONY, CMCC, IDCC, Apple, Qualcomm, Lenovo, Ericsson (12) 
· Option 2 (based on 12 bits CRC of PSCCH associated with the SL PRS transmission): CATT, Xiaomi, ZTE, OPPO, Samsung, LGE, Sharp, ASUSTeK, Lenovo (as fallback), MTK (10)
· Option 3 (based on a combination of higher layer configured parameter [that  is from a configured ID list or common to all sensing UEs] and 12 bits of CRC of PSCCH associated with the SL PRS transmission): vivo, HW-HiSi, Panasonic, CEWiT (4)
· For Options 1 and 3, views from companies on how the higher layer parameter is provided to UEs: 
· The higher layer parameter is provided to a UE via LPP/SLPP: Majority supporting Option 1.
· The higher layer parameter is provided by serving gNB when in coverage, else selected by Tx UE: Ericsson
· The higher layer parameter is common across UEs: vivo
· The higher layer parameter is selected by a Tx UE from a configured list of IDs (that is (pre-)configured?): Huawei-HiSi
· The higher layer parameter may not be provided, and when not provided, Option 2 is used: Lenovo 
· For a receiving UE, most companies supporting Options 1/3 indicate preference that it is provided by LPP/SLPP. 
· The situation is not very different compared to RAN1 #112bis-e – the group is primarily split between Options 1 and 2.
· Companies have differing views on the privacy and/or security concerns. Option 1 primarily motivated by  main motivation cite. Sequence generation latency is cited as another reason but the practical significance of this is unclear. One company suggests sending LS to SA3 on privacy aspects and to RAN2/SA2 on latency aspects. However, it is not clear if such LSs may be necessary.
· A concern raised relates to privacy concerns since PSCCH is expected to be decodable by any receiving UE, which can be addressed by Option 1.
· Option 3 aims to combine Options 1 and 2, but there appears to be differing views on whether the higher layer parameter is common to all sensing UEs or selected by a Tx UE. 
· Before potential down-selection, it may be good to first clarify the above details for Options 1 and 3.

[High] FL1 Proposal 2.2-1
· For SL PRS sequence generation, for Option 1 (if supported), the higher layer parameter is: 
· Option 1A: provided to a Tx UE via LPP/SLPP
· Option 1B: selected by a Tx UE
· Proponents to indicate if there should be any constraints on the candidate values the selection may be made from 
· Option 1C: provided to a Tx UE via (pre-)configuration.
· Combination of the above
· For SL PRS sequence generation, for Option 1 (if supported), the higher layer parameter is provided to an Rx UE via LPP/SLPP.
 
	Company
	Preferred Option
	Comments

	CMCC
	Option 1A
	

	Qualcomm
	Option 1A
	

	OPPO
	
	We propose to decide which ID is used for SL PRS sequence generation first, this proposal can be used as reference for better understanding Option 1 but it is kind of next step discussion.

	CATT
	
	We support Option 2

	ZTE
	
	If SLPP is used for SL PRS sequence ID configuration, that would imply that a “center UE” (e.g. a server UE) should be introduced to coordinate SL PRS resources among multiple UEs involved in SL positioning. We do not support such design and believe in SL PRS resource allocation scheme 2, it is up to either random resource selection or sensing for a Tx UE to obtain available SL PRS resources.
Option 1C is aligned with our understanding of Option 1, for in-coverage scenarios, the network can provide multiple SL PRS resources each associated with a sequence ID via RRC signaling, Tx UE transmits SL PRS accordingly. For out-of-coverage scenario or resource allocation scheme 2, the sequence ID related information can be preconfigured in resource pool for UEs. The drawback of this solution is in out-of-coverage scenario pre-configuration cannot guarantee UE-specific sequence ID configuration.

	Panasonic 
	Option 1A or 1C
	

	Samsung
	
	If option 1 is agreed, we can discuss further in details. We think we need to decide option at first. If option 1 is not supported. This discussion seems time consuming in our understanding. 

	Huawei, HiSilicon
	
	For Rx part, if the parameter is provided to Tx UE via (pre)-configuration, then no need to provide the same parameters to Rx UE via LPP/SLPP.
On the other hand, if the parameter is provided to Rx UE, then it can be up to Tx UE select the sequence ID. 

	Nokia, NSB
	Combination of the options
	We prefer to support combination of the options so that we do not exclude a case where UE may be provided / (pre-)configured with a set of parameter values from which it autonomously selects a value. 

	Ericsson
	1B modified
	For the first bullet:
the Tx UE, we think we should differentiate between in coverage resources  and out of coverage resources. For in-coverage, the gNB should provide the parameter. For out of coverage (scheme 2), the UE should derive the parameter by itself. 
We agree with the second bullet. 


	Futurewei
	Option 1A
	

	Philips
	Option 1A
	

	Lenovo
	Option 1A 
Option 1C (fallback)
	It would be clarify whether the LMF/UE provides the sequence ID. For in-coverage LMF may be involved for out-of-coverage a UE may provide the sequence ID to the Tx UE. However, if another UE cannot provide a sequence ID then pre-configuration (Option 1C) would be a fall back




[High] FL1 Proposal 2.2-2
· For SL PRS sequence generation, for Option 3 (if supported), the higher layer parameter is: 
· Option 3A: selected by a Tx UE from a list of (pre-)configured IDs 
· Option 3B: selected by a Tx UE from a list of IDs provided via LPP/SLPP
· Option 3C: common to all UEs expected to perform sensing, at least for a resource pool with Scheme 2 SL PRS RA.
· Combination of the above
· For SL PRS sequence generation, for Option 3 (if supported), the higher layer parameter is provided to an Rx UE via LPP/SLPP.
 
	Company
	Preferred Option
	Comments

	vivo
	Option 3A or 3C
	We prefer it can be a common value or common value list and achieved by registration procedure to protect the privacy and perform sensing 


	Qualcomm
	Option 3B
	Higher layer involvement is needed to address the security, privacy, and controlled interference issues  discussed in previous meetings.

	OPPO
	
	Same comments as that for Proposal 2.2-1

	CATT
	
	We support Option 2

	ZTE
	
	The benefit of Option 3 is not clear for us, combining both higher layer configured parameter and 12 LSB bits of PSCCH CRC will introduce more complexity from both UE side and network side. 

	Panasonic
	Option 3B
	

	Samsung
	
	The similar comment as above. If option 3 is agreed, we can discuss further in details. We think we need to decide option at first. If option 3 is not supported. This discussion seems time consuming in our understanding.

	Huawei, HiSilicon
	
	Same comment as to option1. 

	Nokia, NSB
	Option 3A and Option 3B
	Does ‘Option 3C’ mean that same set of IDs is provided / (pre-)configured to all UEs that perform sensing? If yes, does it emulate Option-2. The benefit of Option 3C is not clear. 

	Ericsson
	
	Preference for option 1 (see previous proposal. 

	Futurewei
	Option 3B
	

	Philips
	Option 3B
	

	CEWiT
	Option 3B
	Higher layer can coordinate it better way.

	Lenovo
	Option 3A+3B
	A combination would cover all the cases as mentioned in P2.1-2





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 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 and shared resource pools
· Granularity of SL PRS allocation in frequency domain
· Time domain characteristics of SL PRS, including AGC and gap symbols
· Supported values of number of symbols (values of M) for SL PRS in dedicated and shared resource pools
· SL PRS mapping to contiguous/non-contiguous symbols in time in shared resource pools
· SL PRS patterns
· Supported (M, N) values in dedicated and shared resource pools
· Fully staggered patterns in dedicated and shared resource pools
· Support of partial staggering and effective comb sizes
· Support of SL PRS repetitions
· Repetition of first symbol of SL PRS as the last symbol of a SL PRS resource
· AGC and gap symbols


Inputs from submitted contributions to RAN1 #113. 
	Reference
	Views

	[4] Nokia
	
	Proposal 3: Support the following values of SL-PRS comb size: 
· Comb size (N) 1 in dedicated resource pool
· Comb size (N) 2, 4, 6, 8 for flexibility in both dedicated and shared resource pools.
· Don’t support N = 12 in both dedicated and shared resource pools.



	Proposal 4: 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 5: 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 6: Support dynamic configuration of gap symbol in dedicated pool by SL PRS transmitting UE.
Proposal 7: For both dedicated and shared resource pools for SL positioning, the bandwidth of SL-PRS can be same or smaller than that of the resource pool.
Proposal 8: For shared resource pools, the SL-PRS bandwidth is same as the bandwidth indicated for PSSCH.
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 12: SL PRS can be transmitted in multiple segments whereby different SL PRS segments
· may be transmitted in different time resources 
· partially overlap in frequency domain
· jointly cover wider bandwidth 





	[5] Futurewei
	Observation 1: In shared resource pools, FDM SL-PRS transmissions from different UEs in the same slot can be implemented with the legacy SL resource procedures.
Proposal 3: In dedicated resource pools do not support FDM SL-PRS transmissions from different UEs in the same slot. 
Proposal 5: For TDM each sequence of SL-PRS symbols from the same UE is preceded by an AGC symbol.
Proposal 6: At least in a dedicated resource pool, a SL PRS resource may be followed by a gap symbol to accommodate a Tx to Rx switching if necessary (for instance for multi-RTT procedure).

	[6] 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: Confirm the working assumption that SL-PRS bandwidth can be the same as or smaller than resource pool bandwidth.
Proposal 2: Confirm the working assumption that allowed SL-PRS bandwidth values are pre-configured on a per resource pool basis.


	[7] vivo
	Proposal 12: 
· In the shared resource pool, 
· Subchannel and slot can be used as the granularity for SL-PRS resource exclusion and resource reservation in the shared resource pool. 
Proposal 13: 
· For the comb size of SL-PRS in the shared resource pool 
· Support comb size 6, 12 with partial staggering.
Proposal 14: 
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· At least, one GP symbol is required at the end of slot
· FFS one GP symbol after an SL-PRS resource
Proposal 15: 
· The content of an AGC symbol preceding a SL-PRS can be a duplication of the SL-PRS first symbol. 

Proposal 16: 
· For a dedicated resource pool, the bandwidth of SL-PRS can be the same or smaller than that of the resource pool
· For a shared resource pool, the bandwidth of SL-PRS should be the same as the indicated bandwidth of SL PSSCH. 

	[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 7: In shared resource pool, SL PRS is mapped to non-contiguous-in-time symbols in one slot.
Proposal 10: 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 11: 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] Huawei, HiSi
	Observation 1: For sidelink positioning, equivalent comb-3 is sufficient to resolve the sidelobe issue considering the communication range and synchronization condition between two UEs involved in the sidelink positioning.
Observation 2: The maximum number of SL-PRS resources within a slot for the dedicated resource pool should be more than 20 to match the maximum subchannels in a RP used for PSCCH transmission.
Proposal 2: Support the comb size of 12 with partial staggering mapping with (M,N)=(4,12).
Proposal 3: Support the AGC symbol is copied from the last symbol of SL-PRS.
Proposal 10: For bandwidth of SL-PRS within the dedicated resource pool, support Alt.1, i.e., SL-PRS bandwidth is same as the resource pool bandwidth.
Proposal 11: For bandwidth of SL-PRS within the shared resource pool, the bandwidth of the SL-PRS should be the same as indicated by the field “Frequency resource assignment” of the 1st stage SCI.

	[11] CATT, GOHIGH 
	Proposal 5: 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 6: For SL-PRS in shared resource pools, comb size 6 should be supported.
Proposal 7: For SL-PRS in dedicated resource pools, comb size 1 should be supported.
Proposal 8: For SL-PRS in shared or dedicated resource pools, comb sizes of 8, 12 are not supported.
Proposal 9: For SL-PRS in shared or dedicated resource pools, comb sizes N={1, 2, 4, 6} should be supported. 
Proposal 10: For SL-PRS in shared resource pools, SL-PRS pattern with full staggering of (M, N)=(6,6) should be supported.
Proposal 11: 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 12: For SL-PRS in shared and dedicated resource pools, RE-Offset sequence within a SL-PRS resource across the symbols should follow the table below:
	
	

	
	
	
	
	

	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 13: The symbols of a SL-PRS resource within a slot should be consecutive symbols for shared resource pool, in order to keep the unified design of SL-PRS resource pattern for both dedicated resource pool and shared resource pool.
Proposal 16: In a dedicated resource pool:
· If SL-PRS and associated PSCCH are restricted to be in the same slot, only one GP symbol is needed at the end of slot. 
· If SL-PRS can be transmitted in a slot without associated PSCCH, each SL-PRS resource will need a GP symbol, and a GP symbol is also needed in the between PSCCH resource and SL-PRS resource.
Proposal 17: 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 18: When multiple allowed SL-PRS bandwidth values can be (pre-)configured on a per resource pool basis, the FDM-based multiplexing of SL-PRS from different UEs in a slot should be supported.
Proposal 19: For a SL-PRS transmission, when the first symbol is used for AGC handling, the duplication mechanism of first symbol is left to UE implementation. 

	[12] Intel
	Proposal 2
· For dedicated resource pool, the bandwidth of SL PRS is the same as that of the resource pool. 
· For shared resource pool, SL PRS transmission is associated with PSSCH and occupies same BW as the PSSCH. 
Proposal 3
· For dedicated resource pool
· Comb sizes N = {8, 12} are additionally supported. 
· A limited set of M values are supported for SL PRS transmission. 
· For shared resource pool
· (M, N) pairs with (1, 1), (1, 2), (2, 4), (2, 2) are supported.
· FFS: maximum value of M as 4. 
Proposal 4
· Granularity of time-domain resource allocation for SL PRS transmission is based on SL PRS resource.
· Only consecutive symbols for a SL PRS transmission are supported for both dedicated and shared resource pools. 
Proposal 8
· Support AGC and guard symbol for Tx-Rx turnaround time for a SL PRS transmission in a dedicated SL PRS resource pool.
· The first symbol of SL PRS transmission is repeated to generate AGC symbol.
· In case of TDM based multiplexing of SL PRS transmission from different UEs, AGC and guard symbols are inserted between SL PRS transmissions. 

	[13] China Telecom
	Proposal 2: The bandwidth of SL PRS shall be the same as that of the dedicated resource pool.
Proposal 3: Support repeated (M, N) patterns with partial staggering, i.e., the SL PRS symbols are repeated with same order of comb offsets as in the first M symbols. 
Proposal 4: Support flexible number of SL PRS symbols, i.e., the value of M could span from 1 to 9.
Proposal 5: Support fully staggered patterns with (M, N) = (8, 8) for dedicated resource pools.

	[14] Xiaomi
	Proposal 2: SL PRS transmission with flexible bandwidth is supported in both dedicated resource pool 
- PRS subchannel is defined as the frequency domain resource allocation granularity
Proposal 3: The comb size, starting symbol(s) in a slot and number of symbols for a SL PRS transmission is determined by (pre)configuration in a SL PRS dedicated resource pool.
Proposal 5: RAN1 down-selects between the following two options:
- An AGC symbol is used between PSCCH and the time domain adjacent SL PRS resource if the same TX PSD for PSCCH and the associated SL PRS is assumed in a slot
- A gap symbol is used between PSCCH and the time domain adjacent SL PRS resource if the same TX power of PSCCH and the associated SL PRS is assumed in a slot. 
Proposal 7: If there are multiple time domain multiplexing SL PRS resources, at least an AGC symbol is used between time domain adjacent SL PRS resources.
Proposal 8: For shared resource pool design, SL PRS transmission is transmitted together with SL PSCCH/PSSCH transmission in a slot.
- The bandwidth of SL PRS is the same as that of PSSCH

	[15] 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: For a dedicated resource pool for positioning, the bandwidth of SL-PRS can be configured per dedicated resource pool. In other words, the bandwidth of SL-PRS is the same as that of the resource pool.
Proposal 4: For shared resource pool, SL PRS bandwidth is the same as the bandwidth indicated for PSSCH in the same slot.
Proposal 9: At least for the dedicated SL PRS resource pool, and assuming a SL PRS resource with contiguous symbols,  
· With regards to AGC training
· One symbol preceding a SL PRS resource can be used 
· AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS
· With regards to Rx/Tx turnaround (gap symbol)
· One symbol after a SL PRS resource can be used


	[16] Panasonic
	Proposal 2: The design for SL-PRS should be unified and a truncated configuration would be used for spectrum less than 100MHz.
Proposal 8: SL-PRS repetition (if >2) may be either to reuse the DL fixed time-gap concept for simplicity, or to design a one-to-one or one-to-many chain reservation by using SCI.
Proposal 9: AGC symbol is necessary to be reserved for SL-PRS.

	[17] NEC
	Proposal 1: For a dedicated resource pool, SL PRS bandwidth can be same or 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: With respect to the number of SL PRS symbols within a slot excluding the AGC and GP symbol(s), the candidate values M={1, 2, 4, 6, 8, 12} should be supported. 
Proposal 7: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective AGC symbol immediately before each SL PRS should be supported. 
-except for SL PRS repetition without time gap from a UE, where only an AGC symbol immediately before the first SL PRS is necessary.
Proposal 8: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective switching symbol immediately after each SL PRS should be supported. 
-except for SL PRS repetition from a UE, where only a switching symbol immediately after the last SL PRS is necessary.

	[18] SONY
	Proposal 1: Support the time-gap prior to and after the SL-PRS transmission. The first and second gap are used for AGC and Rx/Tx retuning.
Proposal 3: SL-PRS bandwidth within a resource pool is reconfigurable up-to the maximum resource pool bandwidth.


	[19] CMCC
	Proposal 5: To improve the positioning accuracy, it can be considered defining the BW of SL-PRS to be equal to that of the resource pool (Support Alt. 2).
Proposal 6: A SL-PRS slot should at least consist of SL PRS and its associated PSCCH, and it includes:
· PSCCH occupies 2 or 3 symbols.
· The 1st symbol of SL-PRS should be used as the AGC symbol, which is the duplication of the 2nd symbol of SL-PRS.
· A GAP symbol for Rx-Tx turnaround is also required immediately after the last symbol of SL-PRS.
Proposal 7: For SL-PRS in a dedicated resource pool, the following comb sizes are additionally supported:
· Comb size N = 1, 8.
Proposal 8: For SL-PRS in a shared resource pool, the following comb sizes are additionally supported:
· Comb size N = 6, 8.
Proposal 9: For partially staggered patterns, at least a maximum effective comb size 6 can be supported.

	[20] InterDigital
	Proposal 3: In a dedicated resource pool for SL-PRS, support one AGC symbol at the beginning of each SL-PRS transmission (sub-slot).
Proposal 4: In a dedicated resource pool for SL-PRS, support one GAP symbol at the end of each slot.
Proposal 5: One GAP symbol between two time-multiplexed SL-PRS transmissions in a slot is configurable in a dedicated resource pool for SL-PRS.

	[22] Fraunhofer
	Observation 1: 	Using the existing release of TS38.101-1 the maximum allowed bandwidth for SL is restricted to 40MHz. Uncertainty regarding the support for SL PRS bandwidths of up to 100 MHz in Rel-18.

Observation 2: 	Splitting the SL-PRS into two parts with a gap between the two parts (fragmented spectrum) may allow a SL-PRS allocation also, if a contiguous set of sub-channels is not available and causes only a minor degradation of the performance.
Proposal 1:	For the shared resource pool the bandwidth of the SL-PRS shall be independent from the bandwidth selected for the PSCCH and PSSCH. 
· Option 1: The SL-PRS bandwidth is identical to the resource pool bandwidth and the PSCCH/PSSCH is selected according to the TB (transport block) size
· Option 2: The SL-PRS bandwidth configurable independent from the bandwidth selected for PSCCH/PSSCH
Proposal 2:	For the shared resource pool the first OFDM symbols of a slot include the PSCCH/PSSCH (and related AGC and DMRS symbols/resource elements). This part is backward compatible to Rel. 16/17. The remaining symbols of the slot include a SL-PRS with a bandwidth identical or higher as the PSCCH/PSSCH part, but limited to the bandwidth of the resource pool.

Proposal 3: 	For the dedicated resource pool resource pool the first OFDM symbols of a slot includes a PSCCH, related AGC and DMRS only and can be shorten to [2 or 3] symbols. The remaining symbols include TDMed and/or FDMed SL-PRS
Proposal 5: 	Consider non-contiguous frequency allocation of the SL-PRS according to the sub-channel structure of the SL resource pool.

Proposal 6: 	Support multi-port transmission for SL-PRS.


	[23] Apple
	Proposal 1: the SL PRS frequency domain allocation in the dedicate and shared resource pools should be based on sub-channels.  
Proposal 4: 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 5: The end of the SL-PRS pattern should be  a symbol with the same RE-offset as the first symbol, for phase-tracking purposes.

Proposal 6: A  new AGC symbol should be placed in front of the SL-PRS symbol to allow for AGC training and for  RxTx Turnaround. 

Proposal 7: For the SL PRS bandwidth 
· For a dedicated Resource pool, SL PRS bandwidth is same as resource pool bandwidth. A UE may be configured with multiple dedicated resource pools
· For shared resource pools, SL PRS bandwidth is same as the bandwidth indicated for PSSCH

Proposal 8: 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 9: For a dedicated resource pool, a SL PRS resource is preceded by an AGC symbol. The AGC symbol can be identical to the first symbol of the SL PRS. 

Proposal 10: For a shared resource pool, an AGC symbol may be needed depending on the SL-PRS/PSSCH multiplexing decision and the recipients of both signals.

Proposal 11: 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 12: 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. 

	[24] Qualcomm
	Proposal 2: In the shared resource, the existing slot structure is reused for transmission with SL-PRS, including the AGC symbol, PSCCH, PSSCH, and the gap symbol.
Proposal 4: SL-PRS is mapped on contiguous symbols only and is not mapped on symbols with PSSCH DMRS, i.e. SL-PRS can only be mapped on one set of contiguous symbol either before, between, or after PSSCH DMRS.
Proposal 5: For shared resource pools, a UE does not map CSI-RS in an OFDM symbol that has SL-PRS.
Proposal 15: Comb-6 and larger are not supported in the shared resource pool.
Proposal 16: The maximum comb-size in the dedicated resource pool is comb-6.
Proposal 17: SL-PRS reuses existing RE offset sequences from DL-PRS.
Proposal 18: A symbol for AGC training and a gap duration are included before and after transmissions containing SL-PRS, respectively.
Proposal 19: The AGC symbol is not a duplicate of the immediately following SL-PRS symbol.
Proposal 20: For shared resource pools, SL PRS bandwidth is the same as the bandwidth indicated for PSSCH in SCI-1A.
Proposal 21: For dedicated resource pools, resource pool (pre-)configuration indicates whether SL PRS bandwidth is always the same as the resource pool bandwidth or can also be smaller.


	[25] OPPO
	Observation 1: As single BWP may be used for both SL communication and SL positioning, it is necessary to support flexible slot length for SL positioning as current SL communication to enable flexible co-existence between SL and Uu in licensed carrier.

Proposal 4: For SL PRS in dedicated resource pools comb sizes {1,8,12} are supported.
Proposal 5: For SL PRS in shared resource pools comb sizes {6,8,12} are supported up to UE capability.
Proposal 6: With regards to the bandwidth of SL-PRS transmission in dedicated resource pool, the bandwidth of SL-PRS shall be the same as that of the resource pool.
Proposal 7: 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 N_PRB  PRBs for SL PRS transmission.
Proposal 8: Fully staggered pattern with (M, N) = (8, 8) and (12, 12) are supported for dedicated resource pool.
Proposal 9: In shared resource pool, fully staggered pattern with (M, N) = (8, 8) is supported, fully staggered pattern (M, N) = (12, 12) is NOT supported.
Proposal 10: In shared resource pool, the symbols of a SL PRS resource within a slot are consecutive symbols or non-consecutive symbols.
Proposal 11: RE-Offset sequence defined for Uu DL-PRS/SRS-Pos should be reused for SL PRS, with the exception that l_"start" ^"SL-PRS"  and l should be interpreted as the index of a symbol/starting symbol within the SL PRS resource.
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 a SL PRS resource and the OFDM symbol for its associated PSCCH is immediately preceded by an AGC symbol.
Proposal 15: For dedicated resource pool only the last OFDM symbol for SL in a slot is used as gap symbol.
Proposal 16: 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.

	[26] Samsung
	Proposal 3: For SL PRS in shared and dedicated resource pools, 
· SL PRS comb sizes N = {1,2,4,6,8,12} are supported.
· SL PRS symbol lengths M = {1,2,4,6,8,12} are supported.
· (M, N) pair can be configured flexibly from the supported N and M values.
Proposal 4: The first sub-carrier location of SL PRS in each symbol becomes (X mod N = 0) where
· X=(reference sub-carrier location + value for comb offset + value for staggered pattern in symbol)
· N=SL PRS comb size
Proposal 5: SL PRS transmission bandwidth is a unit of sub-channels which are consecutively non-overlapping sets of PRBs in a slot. 
· In shared resource pool(s), PSSCH’s sub-channel size and its location which are (pre-)configured in a resource pool are reused for SL PRS. 
· In dedicated resource pool(s), SL PRS’s sub-channel size and its location are (pre-)configured in a resource pool.
· SL PRS transmission bandwidth is decided within the (pre-)configured sub-channel size. 
Proposal 6: For shared resource pool(s) with SL communication, SL PRS is transmitted in the existing slot structure with the following principle as:
· SL PRS is TDMed in symbols for PSSCH.
· SL PRS is TDMed in symbols for PSCCH
· SL PRS is not transmitted in symbols for 2nd SCI. 
· SL PRS is transmitted in consecutive symbols 
Proposal 7: For dedicated resource pool(s) for SL PRS, new PHY structure is considered with the following principle as:
· For the starting symbol of PSCCH in a slot, the 2nd SL symbol in the slot is used.
· The lowest PRB of a PSCCH, or the lowest PRB of multiple PSCCH occasions in same symbol if supported, is the same as lowest PRB of the corresponding SL PRS resource.
· If TDM-based multiplexing of SL PRS from different UE in a slot is not used, one AGC symbol is in the 1st SL symbol and one GAP symbol is in the last SL symbol in the slot.
· If TDM-based multiplexing of SL PRS from different UE in a slot is used, one AGC symbol is in the 1st SL symbol, one GAP symbol is in the next symbol of 1st SL PRS resource, every one AGC symbol is before additional TDMed SL PRS resource(s) and every one GAP symbol in the next symbol of additional TDMed SL PRS resource(s).
· FFS: the number of TDMed SL PRS resource(s) in a slot.

	[27] LGE
	Proposal 2: For a dedicated resource pool, the comb sizes N={1, 8, 10} are additionally supported.
Proposal 3: For a dedicated resource pool, the fully staggered patterns (M,N)=(1,1), (8,8), (10,10) are additionally supported.
Proposal 4: For a dedicated resource pool, there is no constraints on the maximum effective comb size for partially staggered pattern. Any even numbers M less than N are supported, including:
· (M,6) with M={2,4}
· (M,8) with M={2,4,6}
· (M,10) with M={2,4,6,8}
Proposal 5: For a shared resource pool, the comb sizes N={6, 8} are additionally supported.
Proposal 6: For a shared resource pool, the fully staggered patterns (M,N)=(1,1), (6,6), (8,8) are additionally supported.
Proposal 7: For a shared resource pool, there is no constraints on the maximum effective comb size for partially staggered pattern. Any even numbers M less than N are supported, including:
· (M,6) with M={2,4}
· (M,8) with M={2,4,6}
Proposal 8: For the fully staggered comb pattern, if the (pre)configured SL PRS pattern does not fill a slot or TDM duration, it is supported that SL PRS symbols can be repeated to fill the slot or TDM duration, with the same order of the comb RE offset of the fully staggered comb pattern.
Proposal 9: For the partially staggered comb pattern, if the (pre)configured SL PRS pattern does not fill a slot or TDM duration, it is supported that SL PRS symbols can be repeated to fill a slot or a TDM duration, with expansion toward the fully staggered SL PRS and its repetition
Proposal 11: If the multiplexing of SL PRS resources from different UEs within a slot is allowed in a resource pool, one AGC symbol is located before every SL PRS resource.
Proposal 12: If the multiplexing of SL PRS resources from different UEs within a slot is allowed in a resource pool, one TX/RX turnaround gap symbol is located after every SL PRS resource.
Proposal 13: If the multiplexing of SL PRS resources from different UEs within a slot is NOT allowed in a resource pool, no AGC symbol is located before every SL PRS resource.
Proposal 14: If the multiplexing of SL PRS resources from different UEs within a slot is NOT allowed in a resource pool, no TX/RX turnaround gap symbol is located after every SL PRS resource.
Proposal 15: 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] Sharp
	Proposal 4: For both dedicated resource pools and shared resource pools, no additional comb sizes are supported.
Proposal 6: In a dedicated resource pool, a SL-PRS resource is immediately preceded by an AGC symbol.
Proposal 7: In a dedicated resource pool, a SL-PRS resource is immediately followed by a GAP symbol.
Proposal 10: For dedicated resource pools, SL PRS bandwidth is same as resource pool bandwidth.

	[30] Lenovo
	Proposal 8: 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 9: Restrict comb-based UE multiplexing to only the dedicated SL-PRS resource pool.

Proposal 9: Additional symbol lengths, e.g., M=8 may also be supported pending support of N=8 for a dedicated resource pool.

Proposal 10: 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 14: In the case of a dedicated resource pool, the bandwidth of SL-PRS shall be the same as that of the resource pool.

	[31] Ericsson
	Proposal 3	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 4	For SL PRS in shared resource pools, the same comb sizes as for the dedicated pools are supported, if SL PRS is not in the same slot as PSSCH.
Proposal 5	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 6	For dedicated resource pools SL PRS bandwidth can be same as or smaller than resource pool bandwidth, and is expressed as an integer number of subchannels.
Proposal 7	For dedicated resource pools, comb multiplexing of different Tx/Rx UE pairs in scheme 2 is not supported.
Proposal 8	For shared resource pools, SL PRS bandwidth can be smaller than resource pool bandwidth and is same as the bandwidth indicated for PSSCH if/when PSSCH is present in a shared resource pool.
Proposal 9	For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s), and the SL PRS symbol colliding with PSSCH DMRS is dropped.
Proposal 11	For dedicated SL PRS resource pools, support comb-12 with partial staggering, and comb 8 with full and partial staggering.
Proposal 12	For shared resource pools, the same M,N values as for the dedicated pool can be supported in slots where the SL PRS is transmitted without PSSCH.
Proposal 13	For partially staggered patterns, the effective comb can be up to the comb size, i.e. no explicit limit is set in specification.
Proposal 14	Doppler or tracking is handled with multiple SL PRS resource instances, i.e., do not specify repeating patterns for SL PRS resources.
Proposal 18	The SL PRS can be configured with a starting symbol between symbol 1 and 13 in a slot
Proposal 22	For the case of SL PRS TDMed in a SL slot, each SL PRS is assigned a separate AGC symbol.
Proposal 23	Study further the location of PSCCH in the slot for multiple TDMed SL PRS, and the need for a separate AGC symbol for PSCCH.
Proposal 24	Send an LS to RAN4 asking to study suitable guard time values to enable SL RTT within and across SL slots
Proposal 28	For a dedicated resource pool,  SL PRS and PSCCH have independent AGCs.
a.	The AGC contains a replica of the first SL PRS symbol
b.	Comb-multiplexed SL PRSs share the same AGC
c.	Send an LS to RAN4 regarding the need for transient time gap between PSCCH and SL PRS.

	[32] MediaTek
	Proposal 2-1: Within the dedicated resource pool, the SL-PRS BW is the same as the of resource pool BW

Proposal 3-1: For the dedicated resource pool, no more items are agreed besides (M, N) = (2, 2), (4, 4) and (6, 6)

Proposal 3-2: The pattern with (M,N) = (2, 2), (4, 4) and (6, 6) may not be considered within the shared resource pool

	[33] 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 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,
· N = 1, 8
Proposal 3:  For SL PRS in legacy shared resource pools, the already-agreed comb sizes (N) of 2, 4 should be supported.
· N = 6 can be supported conditioned on PSSCH if present is multiplexed with SL-PRS in TDM manner.
Proposal 4: For SL-PRS in shared and dedicated resource pool full staggering, maximum N can be restricted to 6.

Proposal 5: SL-PRS Frequency offsets are given in the following table.

	SL-PRS symbols (M)

k-comb (N)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0
	2

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1
	4


· FFS for N= 8 if agreed.

Proposal 6: For dedicated resource pools, SL PRS bandwidth can be same as or smaller than resource pool bandwidth.
· For Tx UE is may be configured by SLPP or gNB (in coverage case).
· For Rx UE, SL PRS BW can be provided by higher layer through SLPP or lower layer through Tx UE as part of SL-PRS configuration.
· Default bandwidth should be same as BW of dedicated resource pool if not configured.

Proposal 7: For the shared resource pool, SL-PRS bandwidth should be same as the configured bandwidth of PSSCH.

Proposal 8: In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol when SL PRS is multiplexed with different UEs.

Proposal 9: For SL PRS resource in a shared resource pool no need of additional AGC symbol apart from legacy AGC symbol.



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, CATT, LGE, Samsung, CMCC, Lenovo, ZTE, CEWiT, Ericsson (11)
· No: MTK (1)
· 8:
· Yes: Nokia, OPPO, Intel, LGE, Samsung, CMCC, Lenovo, ZTE, Apple, Ericsson (SL PRS is in multiple of 2 PRBs), CEWiT (11)
· No: CATT , Qualcomm, MTK (3)
· 10: 
· Yes: LGE (1)
· No: MTK, Qualcomm (2)
·  
· 12:
· Yes: HW-HiSi (w/ partial staggering), vivo (w/ partial staggering), OPPO, Intel, Samsung, ZTE, Apple, Ericsson (8)
· No: Nokia, CATT, Qualcomm (3)

· FL observation and recommendation: Overall, the situation is somewhat similar to that as during RAN1 #112bis-e. Considering the technical views expressed during last meeting and in tdocs at this meeting, it is suggested to agree as a working assumption on support of N = 1, drop N = 10, and discuss further on N = 8 and 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 (w/ partial staggering), OPPO (UE-capability), Spreadtrum, CATT, LGE, Samsung, CMCC, Lenovo, ZTE, CEWiT (PSSCH if present is multiplexed with SL PRS via TDM), Ericsson (12)
· No: Apple, Qualcomm, MTK (3)
· 8:
· Yes: Nokia, OPPO (UE-capability), LGE, Samsung, CMCC, ZTE (6)
· No: CATT, Lenovo, Apple , Ericsson, MTK (5)
· 12:
· Yes: HW-HiSi (w/ partial staggering), vivo (w/ partial staggering), OPPO (UE-capability), Samsung, ZTE, Ericsson (6)
· No: Nokia, CATT, Lenovo, Apple, MTK (5)
· 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) A large number of UEs may not be multiplexed via large comb sizes due to considerations of impact from inter-UE IBE interference due to near-far effects.
· This depends on how SL PRS is multiplexed with PSSCH. If it is multiplexed similar to CSI-RS, then the larger comb size helps in reducing OH to PSSCH as against SL PRS multiplexing capacity itself.
· Due to large dependency on details of multiplexing between SL PRS and other SL channels as part of AI 9.5.1.3, this issue will be revisited once further progress is made in AI 9.5.1.3.

· 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 once further progress is made on the comb sizes.

[High] FL1 Proposal 2.3.1-1
· [Working assumption] 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 is supported.
· FFS: N = 8, 12.

	Company
	Comments

	vivo
	We can accept the proposal for the progress

	CMCC
	Support.

	Qualcomm
	We are ok with the proposal

	OPPO
	OK

	CATT
	OK with the proposal

	ZTE
	Agree.
Regarding FFS part, we support both N=8 and N=12. As we mentioned several times, comb size 8 and 12 for SL PRS is beneficial to achieve larger power boosting and to support more UEs’ RS multiplexing. Moreover, Comb size N = 12 with 1-symbol PRS has been agreed even for Uu DL case where the location distance is usually farther than SL. We believe support of N=12 with partial staggered pattern is natural to be introduced for SL PRS mainly for larger capacity.

	Panasonic
	OK

	Samsung
	OK. 
However, according to the FL’s summary, we still see the companies who want to have N=8 and 12. In our understanding, we do not need to spend time for arguing which value is proper or not since it can be up to proper configuration.

	Huawei, HiSilicon
	For dedicated pool, larger comb Size should be more important than comb size 1, so we support comb size of 12 that should be supported to enable larger multiplexing capacity over comb size 1

	Nokia, NSB
	OK. 
Regarding FFS, we support N=8 and do not support N=12. 

	Ericsson
	OK. 

	Futurewei
	OK

	LGE
	Support

	CEWIT
	Okay with proposal. On FFS okay with N = 8 but N=12 is unnecessary. Multiplexing still can be avieved by N=8. 

	Lenovo
	Support but prefer to include N=8 as a middle ground

	NEC
	OK





2.3.2  Frequency domain characteristics of SL PRS

Summary of observations based on submitted contributions:
· SL PRS bandwidth in dedicated resource pools
· Multiple companies propose that SL PRS bandwidth is same as resource pool bandwidth for dedicated resource pools. This is primarily motivated by performance considerations. Given a dedicated SL PRS resource pool, using the max available SL PRS bandwidth can be seen as critical to achieve good localization/ranging accuracy.
· Supported by: Huawei, Intel, China Telecom, ZTE, Apple, Sharp, OPPO, Lenovo, MTK (9)
· On the other hand, several companies also propose consideration of flexible bandwidth allocation that may be smaller than resource pool bandwidth in dedicated resource pools.
· Supported by: Nokia, Toyota, vivo, SONY, Xiaomi, Sharp, Samsung, NEC, Qualcomm, Ericsson, CEWiT (11)
· FL recommendation: Clearly further discussions are necessary on SL PRS bandwidth in a dedicated resource pool. For the second Alternative, the details identified at the end of RAN1 #112bis-e meeting are used as a starting point. 

· SL PRS bandwidth in shared resource pools
· Almost all companies propose that SL PRS BW can be smaller than resource pool BW.
· Many companies further propose that SL PRS BW is same as the BW indicated for PSSCH (as indicated by the field “Frequency resource assignment” of the 1st stage SCI).
· Supported by: Nokia, vivo, Huawei, CATT, Intel, Xiaomi, ZTE, Apple, Qualcomm, OPPO, Ericsson, CEWiT (12)
· One company (Fraunhofer) suggests that SL PRS bandwidth can be independent of PSSCH bandwidth in a shared resource pool.
· FL recommendation: Based on the views expressed in tdocs, it seems the last version of the FL proposal from RAN1 #112bis-e can be reconsidered. 

· Granularity of SL PRS allocation in frequency domain
· For a dedicated resource pool, multiple companies supporting flexible SL PRS bandwidth propose use of subchannel size as granularity of SL PRS allocation in frequency domain
· FFS: whether the Rel-16 SL subchannel sizes are re-used.
· For shared resource pool, if SL PRS bandwidth is same as that for PSSCH, then SL PRS allocation in frequency domain should follow 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
· In addition, one company (Fraunhofer) proposes to consider non-contiguous frequency allocation for SL PRS according to the subchannel structure of the SL resource pool in case of fragmented bandwidth.
· Also, one company (Nokia) proposes to consider “bandwidth stitching” approaches for SL PRS across different SL PRS symbols.
· FL recommendation: The issue of granularity of SL PRS frequency domain allocation would be relevant 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
· For a dedicated resource pool, RAN1 to down-select between:
· Alt 1: SL PRS bandwidth is same as resource pool bandwidth.
· Alt 2: SL PRS bandwidth can be same as or smaller than resource pool bandwidth.
· The SL PRS bandwidth is provided by higher layers at least to a Tx UE.
· FFS: Details of higher layer signalling, including the option of selection by Tx UE.
· FFS: Whether Rx UE is additionally provided SL PRS bandwidth via higher layers.
· NOTE: Information on SL PRS bandwidth is expected to be indicated at least via SCI associated with SL PRS.
· [One or more] allowed SL PRS bandwidth value(s) can be (pre-)configured on a per resource pool basis.
· FFS: SL PRS frequency domain allocation is in integer numbers of subchannels with a subchannel size being one of those defined for Rel-16 SL, i.e., {10,12,15,20,25,50, 75,100} PRBs.
· FFS: If and how the remaining resources within the resource pool may be used – e.g., by multiplexing SL PRS from another UE via FDM, etc.
Please provide clear justifications in defense of your preference.
	Company
	Alt 1/Alt 2
	Comments

	vivo
	Alt 2 with modification
	We support SL PRS bandwidth can be smaller than resource pool bandwidth for flexibility. But if only one SL PRS bandwidth is allowed configured by higher layer in a resource pool, we don’t know if there any differences compare with alt 1. So one should be removed for alt 2.

	CMCC
	
	Our preference is Alt. 1.
Regarding Alt. 2, we think that it will overcomplicate the design of multiplexing of PSCCH and SL PRS. As we have agreed that in a dedicated resource pool, comb-based multiplexing of SL PRS resources from different UEs is supported, there would have multiple UEs occupy the same time-frequency resource blocks but with different RE offset, and their associated PSCCH cannot be all located at the lowest PRB of the lowest subchannel as in the legacy multiplexing design. One potential solution, shown as the figure on the left side below, is that the location of the PSCCH has a one-to-one mapping of its associated SL-PRS. For example, if UE detects PSCCH#3, then it realizes that SL PRS with RE offset 3 is occupied. But if a smaller BW of SL PRS than that of a dedicate RP is allowed, then refer to figure on the right side, when a UE detects a PSCCH as shown in the figure, how does it know it reserves a SL PRS resource occupies the whole BW with RE offset 2, or a SL PRS resource occupies for example 3 subchannels starting with subchannel #2 with RE offset 1? To identify them, either more available PSCCH candidate locations should be provided, or more information should be carried in the SCI. But anyways, we don’t think such complicated design is needed, just set the BW of SL PRS to be the same as that of the RP, which is the simplest design and ensures the positioning performance.



	Qualcomm
	Alt 2
	

	OPPO
	Alt 1
	Alt 1 simplifies resource allocation and resource indiction mechanism in shared resource pool.
And different from SL communication, UE always needs to use max available BW to maximize the positioning accuracy.
Regarding resource flexibility, TDM-based multiplexing suppored in dedicated resource pool can provide resource flexibility in time domain, and resource flexibility in frequency domain can also be achieved in shared resource pool.

	CATT
	Alt 2
	

	ZTE
	Alt.1
	Allowing bandwidth of SL PRS smaller than that of a resource pool will not only complicate multiplexing pattern, but also improperly reflect the superiority of introducing dedicated resource pool compared to shared resource pool. Specifically, since both comb-based multiplexing and TDM-based multiplexing are supported for a dedicated resource pool, enabling various SL PRS bandwidth in one resource pool would result in additional possibility of introducing FDM-based multiplexing SL PRS.

	Panasonic 
	Alt 2
	

	Samsung
	Comment
	We suggest to re-fomulate the proposal again rather than reusing the last proposal in the last meeting. In our understanding, the unit of SL PRS bandwidth should be discussed at first. If it is defined as a sub-channel, we can simply reuse the existing principle for deciding PSSCH transmission bandwidth for the shared and dedicated resource pool as:
SL PRS transmission bandwidth is a unit of sub-channels which are consecutively non-overlapping sets of PRBs in a slot. 
· In shared resource pool(s), PSSCH’s sub-channel size and its location which are (pre-)configured in a resource pool are reused for SL PRS. 
· In dedicated resource pool(s), SL PRS’s sub-channel size and its location are (pre-)configured in a resource pool.
SL PRS transmission bandwidth is decided within the (pre-)configured sub-channel size. 

	Huawei, HiSilicon
	Alt 1
	Allowing FDMed SL-PRS will complicate the sensing procedure. If the remaining resource in frequence domain will be vacant, then we don’t see the benefit to have a smaller bandwidth. 

	Nokia, NSB
	Alt 2
	Regarding ‘[One or more] allowed SL PRS bandwidths’, we support having multiple SL PRS BW values allowed per resource pool.

	Sharp
	Alt 1
	We are concerned about the complexity introduced in Alt 2. (We corrected a typo in FL’s summary at the beginning of section 2.3.2. In our contribution to this meeting we explicitly proposed that “for dedicated resource pools, SL PRS bandwidth is same as resource pool bandwidth”) 

	Ericsson
	Alt 2, modified
	Is it correct that the intention is not to preclude DCI-based frequency  in scheme 1 for dedicated pool? If so, we agree and we prefer to shift “at least” as follow: 
· The SL PRS bandwidth is provided by at least higher layers at least to a Tx UE. 



	Futurewei
	Alt 1
	

	Moderator
	
	Agreement during Tuesday GTW:
Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.


	

[High] FL1 Proposal 2.3.2-2
· For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.

	Company
	Comments

	vivo
	Support

	CMCC
	Support

	Qualcomm
	Support

	OPPO
	OK

	CATT 
	Support

	ZTE
	Support

	Panasonic 
	Support

	Samsung
	The same comment as above. 
We suggest to re-fomulate the proposal again rather than reusing the last proposal in the last meeting. In our understanding, the unit of SL PRS bandwidth should be discussed at first. If it is defined as a sub-channel, we can simply reuse the existing principle for deciding PSSCH transmission bandwidth for the shared and dedicated resource pool as:
SL PRS transmission bandwidth is a unit of sub-channels which are consecutively non-overlapping sets of PRBs in a slot. 
· In shared resource pool(s), PSSCH’s sub-channel size and its location which are (pre-)configured in a resource pool are reused for SL PRS. 
· In dedicated resource pool(s), SL PRS’s sub-channel size and its location are (pre-)configured in a resource pool.
SL PRS transmission bandwidth is decided within the (pre-)configured sub-channel size.

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	OK

	Sharp
	We support the proposal.

	Ericsson
	OK. 

	Futurewei
	OK

	Moderator
	Agreement during Tuesday GTW:
Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.




2.3.3  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}):
· 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
· For dedicated resource pool, a limited set of M values are supported for SL PRS transmission: Intel
· For shared resource pool, FFS: maximum value of M as 4: Intel
· The value of M could span from 1 to 9: China Telecom
· SL PRS symbol lengths M = {1,2,4,6,8,12} are supported: Samsung
· M can be from {1, 2, 3, 4, 5,  6, 7, 8, 9}: ZTE
· M can be flexibly set from one of {1, 2, 4, 6, 8, 12}: NEC
· For partially staggered patterns, M can be flexibly set as even-number less than N: LGE
· FL recommendation: 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 and defer decision on additional values as well as M values for shared resource pools until further progress is made in AI 9.5.1.3.

· On SL PRS mapping to contiguous/non-contiguous-in-time symbols in shared resource pools
· SL PRS may be mapped to contiguous-in-time symbols only: CATT, Intel, Samsung, CMCC, InterDigital, Qualcomm (SL-PRS can only be mapped on one set of contiguous symbol either before, between, or after PSSCH DMRS). 
· SL PRS may be mapped to non-contiguous-in-time symbols: Spreadtrum, Fraunhofer, OPPO, Ericsson (“For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s), and the SL PRS symbol colliding with PSSCH DMRS is dropped”).
· FL recommendation: Based on views expressed in submitted tdocs to RAN1 #113, it appears that further discussions during the meeting week would be necessary. There is also some dependency on details of multiplexing of SL PRS with other SL channels/signals discussed in AI 9.5.1.3. Thus, the options identified are listed for further discussions during RAN1 #113. 


[High] FL1 Proposal 2.3.3-1
· [Working assumption] 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}. 
· FFS: For SL PRS in a dedicated resource pool, values of ‘M’ other than {1, 2, 3, …, 9}.
· FFS: For SL PRS in a shared resource pool, values of ‘M’ other than {1, 2, 4}.

	Company
	Alt 1/Alt 2
	Comments

	vivo
	
	We would like to confirm whether (M,N)={(1,6), (2,6)} is allowed to be configured
So, if it only adopt to full staggering, whether we need to modify it as follows
· [Working assumption] 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 M > N with full staggering. 


	CMCC
	
	OK

	Qualcomm
	
	In our view, the first step is to clarify that the duration of a transmission with SL-PRS is not dynamic. This would be the same as sidelink data transmissions.

Once that is decided, the number of SL-PRS symbol could be derived based on the other channels present and the semi-static transmission duration. 

	OPPO
	
	Values of “M” is only dependent on the structure of PSCCH, hence we propose to discuss PSCCH structure firstly.
BTW, the 2nd FFS seems not relavant. 

	CATT
	
	Maybe maximum 8 OFDM symbols for one SL-PRS resource in the dedicated resource pool  is enough.

	ZTE
	
	Generally ok.
For the second FFS, for shared resource pool it is possible that a slot only contains SL-PRS, PSCCH, and PSSCH without carrying SL data (but only including 2nd stage SCI), there will be enough room symbols larger than 4 in a slot. 
For shared resource pool, the largest M depends on the DMRS pattern of PSSCH. According to Table 8.4.1.1.2-1 in TS 38.211, the longest duration between two DMRS symbol is 6 symbols. Therefore, one SL-PRS resource can at most occupy 6 symbols in a slot for shared resource pool.

	Moderator
	
	To clarify, the intention of the proposal is to agree on the supported values of ‘M’ (# SL PRS symbols). Signaling (dynamic/semi-static) aspects are expected to be covered as part of 9.5.1.3.

	Panasonic
	
	OK

	Huawei, HiSilicon
	
	ok

	Nokia, NSB
	
	OK to consider as WA. 
Regarding second FFS, we support M values to be at least {1, 2, 4, 6, 8} for shared resource pool.

	Ericsson
	
	OK for progress,  but we doubt that the value 9 will be useful, considering the agreed comb sizes. 

	Futurewei
	
	OK

	LGE
	
	We agree with Qualcomm that M can be determined after the number of PSCCH symbols are agreed.

	CEWiT
	
	Okay with proposal.

	Lenovo
	
	Supportive, this depends on the configured PSCCH and AGC symbols



[Medium] FL1 Proposal 2.3.3-2
· For SL PRS in a shared resource pool, for the case when both SL PRS and PSSCH are transmitted in the same slot, consider the following options: 
· Alt 1: SL PRS can be mapped to and transmitted in only consecutive symbols in a slot.
· Note 1: This implies that, in case of presence of PSSCH DMRS in a slot, SL-PRS can only be mapped on one set of contiguous symbol either before, between, or after PSSCH DMRS. 
· Note 2: The exact solutions for multiplexing between SL PRS and PSSCH in a slot is expected to be discussed as part of AI 9.5.1.3.
· Alt 2: SL PRS can be transmitted in consecutive symbols or non-consecutive symbols in a slot.
· If a SL PRS resource overlaps with a PSSCH DMRS, the SL PRS symbol colliding with PSSCH DMRS is dropped. 

	Company
	Alt 1/Alt 2
	Comments

	vivo
	Alt 1
	

	CMCC
	Alt. 1
	We think that Alt. 2 may increase the UE complexity of processing SL PRS.

	Qualcomm
	Alt 1
	We prefer Alt 1.
For Alt 2, why SL-PRS punctured instead of being rate-matched around DMRS at the symbol level?

	ZTE
	Alt.1
	

	Panasonic 
	Alt 1
	

	Samsung
	Alt 1
	

	Nokia, NSB
	Alt 2
	

	Sharp
	
	We would like some clarification from FL on the motivation of the condition “for the case when both SL PRS and PSSCH are transmitted in the same slot” in the main bullet. In the last meeting RAN1 already agreed that “In a shared resource pool: SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot”.

	Futurewei
	Alt 1
	

	CATT
	Alt 1
	

	CEWiT
	Alt 1
	

	Lenovo
	Alt 1
	

	NEC
	Alt 1
	




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), (6,6) (only for dedicated))
· Support of (M, N) = (6, 6) for shared resource pools
· Yes: Spreadtrum, CATT, ZTE, LGE, Samsung, Ericsson , CEWiT 
· No: MTK
· Support of (M, N) = (8, 8)
· Yes: Nokia, China Telecom, LGE, ZTE, Samsung, OPPO (for dedicated and shared res. pool), Ericsson 
· Support of (M, N) = (10, 10)
· Yes: LGE
· Support of (M, N) = (12, 12)
· OPPO (dedicated resource pool only), Samsung
· Although some companies have proposed this option, it may be better to revisit this once further clarity is achieved on multiplexing of SL PRS with other signals/channels in a slot.
· FL recommendation: May be revisited once further progress is made on supported values of ‘N’ and ‘M’ as well as details on multiplexing of SL PRS with other SL channels/signals. 

· 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. 
· (M, N) = (1, 2) and (2, 4) only
· Supported by: CATT
·  (M, N) = (4, 12)
· Supported by: Huawei
· (M, N) = (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), (1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12) 
· Supported by: ZTE
· Any (M, N) with even values of M < N 
· LGE
· Companies’ views on max effective comb size for partially staggered patterns are summarized below.
· Max effective comb size = 3
· Supported by: Huawei
· Max effective comb size = 6
· Supported by: CMCC
· No explicit limit
· Supported by: LGE, Ericsson, ZTE
· FL observations and recommendation: While a value of maximum effective size is not intended to be specified, the inputs on this from companies have been helpful towards assessment of potential restrictions to partially staggered patterns. 
· 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 support partially staggered patterns (M, N) with ceil(N/6) ≤ M < N as a working assumption.

· On support of SL PRS repetitions 
· A very few (< 3) companies consider support of SL PRS repetitions. The limited support in favor of introducing SL PRS repetitions is due to lack of need for larger coverage for SL positioning.
· 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 repetition of SL PRS (beyond existing agreement on M>N for fully-staggered patterns) is not supported in Rel-18 (also see related discussion on multiplexing of multiple SL PRS from single UE in Section 2.4).

· Repetition of first symbol of SL PRS as the last symbol of a SL PRS resource
· Supported by: Apple
· May be realized by M>N patterns per (pre-)configuration: OPPO 
· Not supported by: Ericsson (“Doppler or tracking is handled with multiple SL PRS resource instances”)
· FL recommendation: Based on the received feedback, it is recommended not to pursue this proposal at this point, primarily since the objective can be fulfilled with proper configuration of (M, N). In any case, it may be revisited at a later point if established as essential.

[High] FL1 Proposal 2.3.4-1
· [Working assumption] For SL PRS in a dedicated or shared resource pool, support partially staggered SL PRS patterns (M, N) with ceil(N/6) ≤ M < N.

	Company
	Comments

	CMCC
	Support. Regarding the value 6, based on our brief calculation, we think that at least a maximum effective comb size of 6 is workable for typical SL PRS scenarios and use cases, but we are also open for other values.

	Qualcomm
	Not support.

Effective comb size 6 is very large in our view and there have not been evaluations supporting its benefits.

	OPPO
	We also support no explicit limit on max effective comb size, effective comb size should be left to (pre)configuration according to the target range.

	ZTE
	For SL PRS patterns with partial staggering, if comb size 8 and 12 is supported, (M, N) = (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), (1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12) should be supported considering uniform SL PRS RE distribution.

	Samsung
	We are not clear if the celling function is needed. How about removing the last part?
· For SL PRS in a dedicated or shared resource pool, support partially staggered SL PRS patterns (M, N) with ceil(N/6) ≤ M < N.


	Huawei, HiSilicon
	Support assuming all integer M values are allowed as long as such condition is met. 

	Nokia, NSB
	Not ok. No need for such restriction. 

	Ericsson
	OK

	Futurewei
	OK

	CATT
	We failed to see the necessity of the ceil(N/6) ≤ M in the proposal.

	LGE
	To simplify and reduce the number of possible patterns, M can be even number considering the SL PRS comb patterns. With even number of M, in most cases (except 6), we get the effective comb size with evenly spread comb REs.



[Low] FL1 Proposal 2.3.4-2
· [Conclusion] Repetition of SL PRS as defined for DL PRS is not supported in Rel-18.

	Company
	Comments

	vivo
	The proposal is unclear to us, in other words, whether the multiple reservationsrvation within a periodicity can be seen as SL PRS repetition. If it is, we don’t think repetition is not supported

	Qualcomm
	We do not support the proposal.
The following agreement requires repetitions within a slot:
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.

On repetition across slots, the reservation field in SCI is under active discussion. In our understanding, the main reason for that field would be SL-PRS repetition.

	Ericsson
	Agree with the conclusion.  This may also relate to the use of PRS ID in section 2.1 above. 

	CATT
	The repetition of SL-PRS can be supported for the case of intra-slot(M>N patterns) and inter-slot(periodic SL-PRS).

	NEC
	We don’t support the proposal, at least intra-slot repetition for M>N case should be supported.




2.3.5  AGC and gap symbols
Summary of observations based on submitted contributions:
· On AGC symbols for SL PRS
· Most companies acknowledge the need for an AGC symbol prior to a SL PRS. 
· Depending on details of slot configuration and multiplexing with other SL channels/signals and Tx power level assumptions, there may be cases when a SL PRS resource (comprising of M symbols) may not be preceded by an AGC symbol. In particular,
· for 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. However, depending on relative bandwidth of PSCCH and SL PRS, transient time gap may be needed to accommodate Tx PSD variations.
· Otherwise, both PSCCH resource and a SL PRS resource need to be immediately preceded by an AGC symbol. 
· for shared resource pool, the need for AGC symbol prior to SL PRS depends on details of multiplexing of SL PRS and other SL channels in a slot of a shared resource pool and transmit power for PSSCH and SL PRS in a slot.
· For the generation of AGC symbol, the following options have been proposed:
· The first symbol of SL PRS is repeated to realize an AGC symbol
· Supported by: vivo, Intel, CMCC, Apple, Ericsson
· 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
· 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.
· Supported by: LGE
· 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 the above option that may be applicable to both partial and full staggering.
· Supported by: ZTE
· The AGC symbol is not a duplicate of the immediately following SL-PRS symbol.
· Supported by: Qualcomm
· When the first symbol is used for AGC handling, the duplication mechanism of first symbol is left to UE implementation
· Supported by: CATT
· On Gap symbols for SL PRS
· Most companies acknowledge the need for a gap symbol for Tx-Rx switching following a SL PRS at least when the gap symbol is the last symbol of a slot. 
· Similarly, depending on details of slot configuration and multiplexing with other SL channels/signals, there may be cases when each SL PRS resource (comprising of M symbols) is not followed by a gap symbol. In particular, a SL PRS resource may NOT be followed by a gap symbol if: 
· in a slot of a shared (or dedicated if PSFCH is supported in dedicated resource pool) resource pool, it is immediately followed by a PSFCH 
· it is followed by another SL PRS resource in the slot and there is no need for the Tx UE to receive the following SL PRS. 

· FL recommendation: In the following, the case of dedicated resource pool is suggested for consideration first. 
· The case involving shared resource pools may require further considerations on details of multiplexing with and relative Tx power assumptions for other signals/channels. 

[High] FL1 Proposal 2.3.5-1
· In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol at least:
· if the SL PRS may be transmitted with different symbol-level transmit power than the associated PSCCH;
· if the SL PRS resource is preceded by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.

	Company
	Comments

	vivo
	In general, we are okay with the proposal with modification. 
For the first sub-bullet, even the TX UE power is the same as the associated PSCCH, But from Rx side, the power may be different due to frequency selective fading. So, we prefer to remove the condition to put an AGC symbol between PSCCH and SL PRS for all the cases.
· In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol at least:
· if the SL PRS is preceded by PSCCH;
· if the SL PRS resource is preceded by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.


	CMCC
	Regarding the 2nd bullet, we think that it is related to the slot structure when TDM-based multiplexing of SL-PRS resources from different UEs is enabled, whether all the associated PSCCH are located at the first 2~3 symbols in the slot or the PSCCH is located immediately in front of the associated SL-PRS. From our perspective, we prefer the former one, and therefore, we are supportive of this proposal.

	Qualcomm
	We think bandwidth difference between PSCCH and SL-PRS should be factored in. 

[High] FL1 Proposal 2.3.5-1
· In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol at least:
· if the SL PRS may be transmitted with different symbol-level transmit power than the associated PSCCH;
· FFS whether different transmission power between SL-PRS and the associated PSCCH is supported.
· if the SL-PRS is transmitted with different bandwidth from the associated PSCCH.
· if the SL PRS resource is preceded by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.


	OPPOO
	The current proposal may led to an AGC symbol being added when 1st “if” not satisfied (i.e. same transmit power for SL PRS and PSCCH) but 2nd “if” satisfied. Furtheremore, it needs to clarify that the cases in the 2 “if” have not be agreed yet. We propose following modifications:
· In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol at least:
· If the SL PRS may be transmitted with different symbol-level transmit power than the associated PSCCH, and the PSCCH immediately preceds the AGC symbol;
· if the SL PRS resource AGC symbol is immediately preceded by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· NOTE: This does not imply that the 2 cases above have been supported.


	CATT
	Support。
In our viw, for 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. 


	ZTE
	Generally ok.

	Panasonic
	Support

	Samsung
	In the last meeting, FL said that the SL PRS resocue does not include PSCCH. However, we think that PSCCH should be considered to reduce AGC symbol overhead. 

	Huawei, HiSilicon
	The first sub-bulletin can be discussed together with power control part.
The second sub-bulletin is ok.


	Nokia, NSB
	Ok in general. We share Qualcomm’s view on bandwidth consideration.

	Ericsson
	OK with Qualcomm’’s version.     

	Futurewei
	OK

	Moderator
	Agreement during Tuesday GTW: 
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).



[High] FL1 Proposal 2.3.5-2
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching at least:
· if the gap symbol corresponds to the last symbol of a slot.
· FFS: In a dedicated resource pool, it can be (pre-)configured if a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching if the SL PRS resource is followed by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.

	Company
	Comments

	vivo
	For the TDD case, for the following figure, we think no Rx and Tx switch between SL PRS resources since UE only can choose to transmit associate PSCCH or receive associate PSCCH, so that UE only can transmit SL PRS or receive SL PRS resources in the structure. So, for this case, we wonder why GP is needed between SL PRS resources. 

[image: ]
For us, only the sub-slot structure needs to follow GP symbol after SL PRS resources, for example.
[image: ]
So, we prefer to clarify the issue first.

	Qualcomm
	A gap is needed after SL-PRS transmission. Otherwise, the UE cannot receive the next SL transmission.

[High] FL1 Proposal 2.3.5-2
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching at least:
· if the gap symbol corresponds to the last symbol of a slot.
· FFS: In a dedicated resource pool, it can be (pre-)configured if a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching if the SL PRS resource is followed by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.


	OPPO
	The gap symbol may not be the last symbol of a slot as only a protion of OFDM symbols in a slot can be (pre-)configured for SL operation.
As long as the SL PRS resource is the last one in a slot, it should be followed by a gap.
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching at least:
· if the SL PRS resource is the last one  gap symbol corresponds to the last symbol of a slot.


	CATT
	Support.
In a dedicated resource pool, if SL-PRS and associated PSCCH are restricted to be in the same slot, only one GP symbol is needed at the end of slot. If SL-PRS can be transmitted in a slot without associated PSCCH, each SL-PRS resource will need a GP symbol, and a GP symbol is also needed in the between PSCCH resource and SL-PRS resource.

	ZTE
	From our perspective, we do not support sub-slot structure and believe PSCCH resources should be located in the first few symbols of a slot. Therefore we prefer to delete the first FFS given the reason that a UE should not transmit and receive SL-PRS resources in the same slot for reducing complexity and saving more resources for SL-PRS. 

	Panasonic
	Support

	Samsung
	In the last meeting, FL said that the SL PRS resocue does not include PSFCH. We think it should be decided at first whether PSFCH is supported or not for the dedicated resource pool for SL PRS.

	Huawei, HiSilicon
	Ok in general. Regarding the FFS, UE transmiting and receving SL-PRS in the same slot is the scenario NOT preferred to be discussed in this release. 

	Nokia, NSB
	OK in general. Regarding  FFS, we support dynamic configuration of gap symbol in order to be resource efficient. Tx UE can indicate to Rx UE in SCI whether or not gap symbol is expected immediately after certain SL PRS resource.  

	Ericsson
	We agree that one or more  guard symbol(s) will be needed if the UE is expected to switch between Tx and Rx. However, we are not sure that a guard symbol should be put in place explicitely. 


	Futurewei
	OK

	Moderator
	Agreement during Tuesday GTW:
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.




[High] FL1 Proposal 2.3.5-3
· When an AGC symbol is transmitted immediately preceding a SL PRS resource, consider 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: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS
· Alt 4: When the first symbol is used for AGC handling, the duplication mechanism of first symbol is left to UE implementation
· Alt 5: Other alternative(s).

	Company
	Preferred Alternative
	Comments

	vivo
	Alt 1
	

	CMCC
	Alt. 1
	We prefer to reuse the legacy meachnims of adding AGC symbols.

	Qualcomm
	Alt 5
	It is important that the first two symbols are not identical to avoid peak detection ambiguity. This is a different setup from sidelink communications because there the UE is decoding and not performing a measurement.
We think one way to reduce the likelihood of the first two symbols being identical is to set  for the AGC symbol and  for the first SL-PRS symbol. 

	OPPO
	Alt 1
	The AGC symbol may not be received by receiver correctly, over optimization is unnecessary.

	CATT
	Alt 1
	

	ZTE
	Alt. 3
	Actually for full staggered SL-PRS, Alt. 3 is the same as Alt.1 which is aligned with legacy mechanism.
 For partial staggered SL-PRS, AGC symbol can be a duplication of the expected symbol next to the final symbol of transmission SL PRS. If so, extra gains can be expected. For example, suppose comb-N SL PRS occupying M symbol, UE can coherently merge AGC symbol and SL PRS symbol to obtain equivalent signals with more frequency resources. 

	Panasonic 
	Alt 1
	

	Samsung
	
	We suggest to consider PSCCH also after discussing proposal 2.3.5-1.

	Huawei, HiSilicon
	Alt 2
	As the FL pointed out, when the receiver UE is able to accomplish its AGC within a fraction of the AGC symbol (ideally within CP), additional benefits on Doppler estimation can be obtained.

	Sharp
	Alt 1
	

	Moderator
	
	Based on feedback so far, the proposal is updated as below:

[High] FL1 Proposal 2.3.5-3
· When an AGC symbol is transmitted immediately preceding a SL PRS resource, consider 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: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS
· Alt 4: When the first symbol is used for AGC handling, the duplication mechanism of first symbol is left to UE implementation
· Alt 5: Other alternative(s).


	LGE
	Alt 2
	With Alt 2, we can get benefit of repeated symbols within a SL PRS resource even for the case of M<=N.

	Lenovo
	
	Generally ok wih the updated proposal, for clarification: do we aim downselect among the different Alt

	NEC
	Alt 1
	

	ZTE
	
	Our first preference is Alt.3, but we are ok to compromise and support Alt.1 for the sake of progress. 





2.4 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.



Some key aspects to aim for progress during RAN1 #112bis-e meeting include:
· Support of comb-based multiplexing of different SL PRS resources in a shared resource pool
· Support of TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool
· Support of comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values
· Support of FDM-based multiplexing of different SL PRS resources in a dedicated and shared resource pool respectively
· For TDM-ed SL PRS resources within a slot in a dedicated resource pool, details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols

Inputs from submitted contributions to RAN1 #113. 
	Reference
	Views

	Nokia [4]
	Proposal 11: Support code-domain multiplexing of SL PRS transmissions.


	[5] Futurewei
	Observation 1: In shared resource pools, FDM SL-PRS transmissions from different UEs in the same slot can be implemented with the legacy SL resource procedures.
Proposal 3: In dedicated resource pools do not support FDM SL-PRS transmissions from different UEs in the same slot. 

	[6] 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.
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.


	[7] vivo
	Observation 1:
· The backward compatibility cannot be guaranteed if comb-based multiplexing for SL-PRS is supported in the shared resource pool. 
Proposal 17: 
· Only single (M, N) value is supported in a resource pool if TDM-based multiplexing is not supported, to avoid complex resource multiplexing and sensing.
Proposal 18: 
· Do not support comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
Proposal 19: 
· In the dedicated resource pool, the following options for candidate PSCCH can be taken into consideration in TDM-based multiplexing of SL-PRS
· Option 1. The candidate resource of PSCCH is located in the starting symbols of a slot.
· Option 2. Candidate resources of PSCCH are located in the front of the associated SL-PRS, and can be in the middle symbol of a slot. 


	[8] Spreadtrum
	Proposal 4: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools cannot be supported.
Proposal 5: Comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values can be considered.

	[9] Huawei, HiSi
	Proposal 4: Support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values within a slot in a dedicated resource pool with the restriction of different M values with the same N value. For the case of different M values, only support different (M, N) pairs are multiplexed via TDM within a slot.
Proposal 5: Do not support subchannel-level FDM-based multiplexing of SL-PRS from different UEs within a slot for a dedicated resource pool.
Proposal 6: TDM-ed SL-PRS resources within a slot from a single UE in a dedicated resource pool is not supported.
Proposal 7: Support FDM-based multiplexing SL-PRS within a slot from different UEs for a shared resource pool.
Proposal 8: TDM-ed SL-PRS resources within a slot from a single UE in a shared resource pool is not supported.

	[10] Continental Automotive
	Observation 1: With comb-based multiplexing of SL PRS, UEs in the same RP may transmit SL PRSs using the same comb size and/or RE-offset values, leading to potential interference in SL PRS transmissions and performance degradation. This necessitates coordination between UEs on selection of these parameters.
Proposal 1.1: SL PRS transmitting UEs should indicate their own comb size and/or RE offset values to other UEs in the same RP. Such an indication can be using one of the following options:
· Option 1: Using SCI 
· Option 2: Using modified IUC mechanisms.
Proposal 1.2: In turn, all SL PRS transmitting UEs should use the above indication to select their own comb size and RE-offset values so that overlap with existing SL PRS transmissions is avoided.

	[11] CATT, GOHIGH
	Proposal 3: Comb-based multiplexing of SL-PRS from different UEs in a slot is not supported for shared resource pools.
Proposal 4: For comb-based multiplexing of SL-PRS from different UEs in a slot, support using multiple (M, N) values for dedicated resource pools.
Proposal 18: When multiple allowed SL-PRS bandwidth values can be (pre-)configured on a per resource pool basis, the FDM-based multiplexing of SL-PRS from different UEs in a slot should be supported.
Proposal 22: Considering the backward compatibility of SL-PRS in shared resource pool:
· The impact on the resource allocation of legacy UE(s) should be minimized.
· The bandwidth of SL-PRS should be equal to that of associated PSSCH.
· SL-PRS should be TDMed with PSSCH in symbol-level or slot-level.
· The comb-based multiplexing of SL-PRS from different UEs in a slot should not be supported

	[12] Intel
	Proposal 5
· For a shared resource pool, comb-based multiplexing of SL PRS transmission from different UEs in a slot is not supported.
Proposal 6
· For dedicated resource pool
· FDM based multiplexing of SL PRS transmission from different UEs in a slot is not supported. 
· In case of comb-based multiplexing, only a single (M, N) pair is supported.
· In case of TDM-based multiplexing, more than one (M, N) pair can be supported.

	[13] China Telecom
	Proposal 6: For comb-based multiplexing of SL PRS from different UEs in a slot in dedicated resource pool, do not support multiple (M, N) values.

	[14] Xiaomi
	Proposal 7: If there are multiple time domain multiplexing SL PRS resources, at least an AGC symbol is used between time domain adjacent SL PRS resources.

	[15] ZTE
	Proposal 5: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools is not supported.
Proposal 6: For comb-based multiplexing of SL PRS from different UEs in a slot, with regards to the (M, N) value:
· Support multiple (M, N) configurations in a resource pool for SL PRS
Proposal 7: FDM-based multiplexing of SL PRS from different UEs in a slot is:
· supported for shared resource pools;
· not supported for dedicated resource pools
Proposal 8: For TDM-based multiplexing of SL PRS from a single UEs in a slot in a dedicated resource pool is not supported in Rel-18.

	[16] Panasonic
	Proposal 5: On comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values within a slot in a dedicated resource pool, support for same M values and different N values.

	[17] NEC
	Proposal 4: TDM-based multiplexing of SL PRS from a single UE in a slot should be supported for dedicated resource pools. 
Proposal 5: TDM-based multiplexing of SL PRS from a single UE in a slot should be supported for shared resource pools. 
Proposal 7: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective AGC symbol immediately before each SL PRS should be supported. 
-except for SL PRS repetition without time gap from a UE, where only an AGC symbol immediately before the first SL PRS is necessary.
Proposal 8: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective switching symbol immediately after each SL PRS should be supported. 
-except for SL PRS repetition from a UE, where only a switching symbol immediately after the last SL PRS

	[18] SONY
	Proposal 4: 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 5: For TDM-based multiplexing, the SL-PRSs can be configured using comb-1 structure with comb size N= 1, M≥1.
Proposal 6: Support a separate UE’s capability on processing TDM SL-PRS and FDM SL-PRS.

	[19] 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 10: For comb-based multiplexing of SL PRS from different UEs in a slot, only support a single (M,N) value.
Proposal 11: 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: 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.
Proposal 12: Considering TDM-based multiplexing of SL PRS from different UEs for resource allocation Scheme 1 as 1st priority and for resource allocation Scheme 2 as 2nd priority.

	[22] Fraunhofer
	Proposal 4: 	Support multiplexing of SL PRS from different UEs over the same OFDM symbols in a slot with a cyclic shift configuration for the SL-PRS.

	[23] Apple
	Proposal 13: For the multiplexing of different SL-PRS resources:
· Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.
· Comb-based multiplexing of SL PRS from different UEs in a dedicated resource pool for a  single (M, N) value is configured in a resource pool is supported. It is not supported for different values of (M,N).
· Comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values within a slot in a dedicated resource pool is not supported.
· TDM-ed SL PRS resources within a slot from a single UE in a dedicated resource pool is supported. For a shared RP, it is not supported as groupcast or broadcast transmission are already supported.
· For TDM-ed SL PRS resources within a slot in a dedicated resource pool, 
· starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs at the resource pool-level

	[24] Qualcomm
	Proposal 3: In a shared resource pool, comb-based SL-PRS multiplexing is not supported.
Proposal 6: TDM-based multiplexing of SL PRS from different UEs in a slot is enabled/disabled by resource pool (pre-)configuration.
Proposal 7: 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 8:  PSCCH transmissions are limited to the first sidelink symbols in a slot in the dedicated resource pool, including when TDM-based multiplexing of SL-PRS from different UEs is enabled.
Proposal 9: Support for TDM-based multiplexing of SL-PRS from different UEs should be an optional UE feature that is independent of other SL positioning UE features.
Proposal 10: The slot where SL-PRS is transmitted should be separately indicated from the OFDM symbols where SL-PRS is transmitted within that slot.
Proposal 11: Comb-based multiplexing of SL PRS from different UEs in a slot is enabled/disabled by resource pool (pre-)configuration.
Proposal 12: Support for comb-based multiplexing of SL-PRS from different UEs should be an optional UE feature that is independent of other SL positioning UE features.
Proposal 13: The slot and sub-channels where SL-PRS is transmitted should be separately indicated from the RE-offset where SL-PRS is transmitted within that slot.

	[25] OPPO
	Proposal 17: TDM-based multiplexing of SL PRS resources from a single UE in a dedicated resource pool is NOT supported.
Proposal 18: TDM-based multiplexing of SL PRS from different UEs in a slot is NOT a separate UE capability.
Proposal 19: Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.
Proposal 21: For comb-based multiplexing of SL PRS from different UEs, different DMRS OCC is used for PSCCH associated with different SL PRS.


	[26] Samsung
	Proposal 8: For comb-based multiplexing of SL PRS from different UEs, 
· Supported only in dedicated resource pool.
· Only single (M,N) value is supported .
Proposal 9: When comb-based multiplexing is applied, each subchannel or subchannel group contains multiple PSCCH occasions FDMed on same symbols that used for PSCCHs associated with comb-based multiplexed SL PRS. 
· Both PSCCH occasions and SL PRS resources are indexed by frequency domain position, and also by time domain position if TDM-based multiplexing is also applied in a slot. The mapping relationship between PSCCH occasion and SL PRS resource are based on index.
· Study how to handle the case that PRBs of a sub-channel/sub-channel group are not fully occupied by the multiple PSCCH occasions, at least from power control and AGC perspective

	[27] LGE
	Proposal 11: If the multiplexing of SL PRS resources from different UEs within a slot is allowed in a resource pool, one AGC symbol is located before every SL PRS resource.
Proposal 12: If the multiplexing of SL PRS resources from different UEs within a slot is allowed in a resource pool, one TX/RX turnaround gap symbol is located after every SL PRS resource.
Proposal 13: If the multiplexing of SL PRS resources from different UEs within a slot is NOT allowed in a resource pool, no AGC symbol is located before every SL PRS resource.
Proposal 14: If the multiplexing of SL PRS resources from different UEs within a slot is NOT allowed in a resource pool, no TX/RX turnaround gap symbol is located after every SL PRS resource.

	[28] Sharp
	Proposal 5: A single pair of (M, N) is configured in a dedicated resource pool or a shared resource pool.

	[30] Lenovo
	Proposal 11: Restrict comb-based UE multiplexing to only the dedicated SL-PRS resource pool, i.e., come-based UE multiplexing is not supported for a shared pool.
Proposal 12: 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.

	[31] Ericsson
	Proposal 7	For dedicated resource pools, comb multiplexing of different Tx/Rx UE pairs in scheme 2 is not supported.
Proposal 10	FDM-based multiplexing of SL PRS from different UEs in a slot is NOT supported for dedicated resource pools.
a.	Note: FDM is already supported for legacy resource pools.
Proposal 16	Configuration of comb based multiplexing in the shared pool is supported.
a.	The listening UE expect identical SCIs from each transmitting UE, in the same subchannel.
b.	SL PRS resource information is carried in higher layers, not in SCI
c.	FFS: Impact on power control
Proposal 17	If comb-based multiplexing is not supported in the shared pool, the RE offset value for a PRS transmission should be randomly chosen by the UE



Summary of observations based on submitted contributions:
On multiplexing of different SL PRS resources
· Support of comb-based multiplexing of different SL PRS resources in a shared resource pool
· Yes: Ericsson (1)
· Ericsson: “The listening UE expect identical SCIs from each transmitting UE, in the same subchannel.”
· “SL PRS resource information is carried in higher layers, not in SCI”
· “FFS: Impact on power control”
· Also, Ericsson: “If comb-based multiplexing is not supported in the shared pool, the RE offset value for a PRS transmission should be randomly chosen by the UE”
· No: Majority
· FL recommendation: Considering that most companies prefer not to support comb-based multiplexing in a slot of a shared resource pool, it is recommended to reconsider the latest version of the FL proposal from RAN1 #112bis-e.

· Support of TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool.
· Supported by: LGE, NEC, Apple (for dedicated resource pool), 
· Not supported by: Huawei, ZTE, OPPO
· FL recommendation: Considering the limited feedback on this proposal, further discussions during RAN1 #113 would be necessary.

· FDM-based multiplexing of SL PRS from different UEs in a slot
· For a shared resource pool, it is pointed out by multiple companies that such multiplexing at subchannel-level follow from legacy SL communications design 
· For dedicated resource pool, FDM-based multiplexing of SL PRS from different UEs in a slot
· Supported by: CATT
· Not supported by: Futurewei, Huawei, Intel, ZTE, Ericsson
· FL recommendation: Based on the received inputs in tdocs, it is proposed not to support FDM-based multiplexing of SL PRS from different UEs in a slot of a dedicated resource pool.
· Support of comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values within a slot in a dedicated resource pool. 
· Note: for shared resource pool, it can be discussed if comb-based multiplexing in shared resource pool is agreed
· Yes: Huawei, CATT, Spreadtrum, Lenovo, ZTE, Intel (6)
· Only when the different (M, N) pairs are TDM-ed within a slot: Intel, Huawei (Only ‘M’ values may be different)
· No: vivo, Samsung, CMCC, Apple, Sharp, China Telecom (6)
· FL recommendation: Considering the views expressed on this proposal, further discussions during RAN1 #113 would be necessary.
· UE capabilities related to comb-, FDM- and TDM-based multiplexing in a slot:
· At least one company (Qualcomm) proposes separate UE capability for comb-based multiplexing of SL PRS from different UEs in a slot.
· At least one company (SONY) proposes separate UE capability for FDM-based multiplexing of SL PRS from different UEs in a slot.
· At least two companies (SONY, Qualcomm) propose separate UE capabilities for TDM-based multiplexing of SL PRS from different UEs in a slot, while at least one company (OPPO) proposes not to define such separate capabilities.

· In addition, code-domain multiplexing is proposed by two companies (Nokia, Fraunhofer).

· For TDM-ed SL PRS resources within a slot in a dedicated resource pool, details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols
· Configuration and resource granularity: 
· It is proposed that TDM-based multiplexing is enabled on a per-dedicated resource pool basis via (pre-)configuration. 
· It is proposed that starting symbols and duration(s) of TDM-ed SL PRS resources are provided via (pre-)configuration.
· Further, for efficient multiplexing of multiple SL PRS from different UEs within a slot without complicating issues with AGC, two companies (Intel, LGE) proposed that, for TDM-based multiplexing within a slot, the granularity of time domain resource allocation for SL PRS is based on SL PRS resource, which is equivalent to the candidate positions of SL PRS resource in a slot are determined based on the number of symbols of SL PRS resource.
· At least one company (LGE) proposes that starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs/at the resource pool-level to better align AGC and gap symbols.
· Additional AGC and gap symbols:
· Some companies have shared their views on AGC symbols for TDM-ed SL PRS resources within a slot, some of which are included in Section 2.3.5. It may be better to take up on this once progress is made on AGC and gap symbols for single SL PRS resource case (in Section 2.3.5).
· Relationship to SCI/PSCCH associated with SL PRS resources
· Some companies have shared their views on potential restrictions and multiplexing options for PSCCH associated with SL PRS that are multiplexed via TDM within a slot in a dedicated resource pool. These aspects are expected to be handled as part of in AI 9.5.1.3 on multiplexing of PSCCH and SL PRS.

[High] FL1 Proposal 2.4-1
· Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

	Company
	Comments

	vivo
	Support

	CMCC
	Support

	Qualcomm
	Support

	OPPO
	support

	CATT
	Support

	ZTE
	Support

	Panasonic
	Support

	Samsung
	OK

	Nokia, NSB
	OK

	Sharp
	We support the proposal.

	Ericsson
	Prefer to decide first on whether SL-PRS without PSSCH in the same slot is supported. 

	Futurewei
	OK

	LGE
	Support

	CEWiT
	Support

	Lenovo
	Support

	NEC
	Support




[Medium] FL1 Proposal 2.4-2
· TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is:
· Alt A1: Supported in both dedicated and shared resource pools
· Alt A2: Supported in only dedicated resource pools
· Alt B: Not supported.

Please share your views with justification.
	Company
	Alt A1/A2/B
	Comments

	vivo
	Alt B
	

	CMCC
	
	We would like to first clarify whether the multiple SL-PRS resources are from a single UE to the same intended receiver, or multiple different receivers?

	Qualcomm
	Alt B
	

	ZTE
	Alt.B
	We think Alt.A implies two behaviors: (1) one UE can transmit multiple TDM-ed SL PRS resources in a slot where each SL PRS resource is associated with one SCI configuration. Then one UE need to transmit more than one SCI in the same time; (2) this one UE transmit one SCI where the SCI is used for reserving/indicating multiple SL PRS resources. More clarification is needed.
Moreover, enabling TDM-ed SL PRS within a slot from a single UE may also complicate resource selection mechanism in scheme 2 as multiple SL PRS resources from a single UE can have different transmission priority. Overall, we think it is best to not support it in Rel-18 and focus on other basic functions for SL positioning.

	Panasonci
	Alt b
	

	Samsung
	Alt B
	

	Huawei, HiSilicon
	Alt B
	

	Nokia, NSB
	Alt A1
	In case of SL PRS with 1-2 symbols in some configurations, it is wasteful to have one SL PRS resource to consume a full slot. Also, there may be scenarios where a UE transmits multiple SL PRS sequences, e.g., targeting different anchor or target UEs. For increased resource efficiency, such different PRS transmissions from a same UE might be TDM’ed within the same slot. Further, the UE may transmit them for different Rx UEs with different BF vectors in future releases.

	Ericsson
	Alt B
	

	CATT
	Alt A1
	For the unicast SL-PRS, UE-A can transmit several SL-PRS resources to different UEs in one slot.

	NEC
	Alt A1
	At least for  short length SL PRS, TDM-ed SL PRS resources within a slot from a single UE could be supported  for efficient resource usage, and it will not cause the conflict among SL PRS resources since only one UE is involved.



[Medium] FL1 Proposal 2.4-3
· [Conclusion] For a shared resource pool, FDM-based multiplexing of SL PRS from different UEs in a slot can be supported based on existing subchannelization defined in Rel-16 SL communications.

	Company
	Comments

	vivo
	OK

	CMCC
	Support.

	Qualcomm
	Support

	ZTE
	OK

	Panasonic
	Support

	Samsung
	OK

	Nokia, NSB
	OK

	Sharp
	We support the proposal.

	Ericsson
	ok

	Futurewei
	OK

	CATT
	OK

	NEC
	OK

	Toyota
	OK




[High] FL1 Proposal 2.4-4
· For a dedicated resource pool, FDM-based multiplexing of SL PRS from different UEs in a slot is not supported.

	Company
	Comments

	vivo
	We think the issue is related the discussion of 2.3.2-1. If the bandwidth of SL-PRS can be smaller than the bandwidth of the resource pool, the FDM-based multiplexing (i.e., subchannel/PRB level multiplexing) of SL PRS from different UEs in a slot can be supported. And if not, it should not be supported. 

	CMCC
	If we go with Alt. 1 of FL1 Proposal 2.3.2-1, this proposal is naturally supported.

	Qualcomm
	Not support.

	OPPO
	OK

	CATT
	We think FDM-based multiplexing of SL PRS from different UEs in a slot can be supported, if we agree that the bandwidth of SL-PRS can be smaller than the bandwidth of the resource pool.

	ZTE
	Support.

	Panasonic
	Agree with vivo and CATT.

	Samsung
	No, we think that the same proposal as 2.4-3 (for shared resource pool) can be applied for dedicated resource pool. No critical reason to make this kind of restriction.
FDM-based multiplexing of SL PRS from different UEs in a slot can be supported based on existing subchannelization defined in Rel-16 SL communications.

	Nokia, NSB
	Not ok. 
We think this concerns with bandwidth discussion in FL1 Proposal 2.3.2-1. Considering diverse SL positioning requirement, we support different bandwidth of SL PRS in dedicated pool. In this regard, to be resource efficient, SL PRS from different UE can be FDM’ed.

	Sharp
	We support the proposal.

	Ericsson
	Ok.  In our view, the PRS bandwidth flexibility from 2.3.2-1 allows UEs with different capabilities in terms of bandwidth to access the same pool.  proposal  2.4-4 will ensure that a single UE can find resources according to its maximum bandwidth capability. 


	Futurewei
	Support. We support SL PRS having same BW as the dedicated RP.

	LGE
	We share the view with Futurewei. It needs to be supported with the previous agreement.

	CEWiT
	Support

	Lenovo
	Generally ok, but as vivo and CATT, this proposal seems to have a dependency on P2.3.2-1

	NEC
	Not support, as it is related to the bandwidth of dedicated resource pool, we support the SL PRS bandwidth can be the same or smaller than dedicated resource pool bandwidth.

	Toyota
	Not support. It should be possible to FDM different UEs for the sake of resource efficiency.



[Medium] FL1 Proposal 2.4-5
· On comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values within a slot in a dedicated resource pool (to be down-selected from):
· Alt A1: Supported without any restrictions.
· Alt A2: Supported for different M and N values, only when the different (M, N) pairs are multiplexed via TDM within a slot. 
· Alt A3: Supported for different M values but same N value, only when the different (M, N) pairs are multiplexed via TDM within a slot. 
· Alt A4: Supported if the start timings of SL PRSs with different (M,N) are aligned, and the portion of RE overlap between SL PRSs is below a threshold.
· Alt B: Not supported.

	Company
	Alt A/B
	Comments

	vivo
	Alt B (first perfernce)
Alt A 3(for compromise)
	We can accept multiple M for TDM case only, and M should be same for the same symbols. That is, if two sub-slot is supported for a slot, each sub-slot should have same M value.

	CMCC
	Alt. B
	

	Qualcomm
	Alt B
	

	ZTE
	Alt. A1
	We support multiple (M, N) configurations in a resource pool for SL PRS, and it is up to gNB’s scheduling or sensing mechanism to multiplex different UEs’ SL PRS in a slot. 

	Sharp
	Alt B
	

	Ericsson
	Alt B or Alt A2 for compromise
	

	CATT
	Alt. A1
	



[Medium] FL1 Proposal 2.4-6
· For TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool, 
· TDM-based multiplexing of SL PRS resources in a slot is (pre-)configured on a per resource pool basis.
· the granularity of time domain resource allocation for SL PRS is based on the number of symbols of SL PRS resource, and
· starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs at the resource pool-level

	Company
	Comments

	CMCC
	Support

	Qualcomm
	Generally support but would like to clarify the second bullet first. Does this mean that there could be different SL-PRS durations that all start at the same time? If so, we do not support this sub-bullet. We prefer to replace it with a statement saying that the granularity is semi-statically (pre-)configured.

· For TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool, 
· TDM-based multiplexing of SL PRS resources in a slot is (pre-)configured on a per resource pool basis.
· the granularity of time domain resource allocation for SL PRS is (pre-)configured for the resource pool  based on the number of symbols of SL PRS resource, and 
· starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs at the resource pool-level


	ZTE
	Just for clarification, does the first bullet mean there may have a list of SL-PRS resources configured for TDM-based multiplexing and another list of SL-PRS resources configured for comb-based multiplexing in a dedicated resource pool?

	Samsung
	OK for the first sub-bullet. We do not want to have much flexibility on TDM-based multiplexing. This means that we do not want to indicate the start symbols and length of TDMed SL PRS with full flexibility. 

	Nokia, NSB
	OK

	Sharp
	We think the word “granularity” in the 2nd bullet needs some clarification. Does it mean “number of symbols”?

	Ericsson
	OK. For the first bullet, maybe better to say that in a resource pool, multiple starting symbol positions in a slot can be configured for a SL PRS resource. 

	Futurewei
	OK

	CATT
	Support

	NEC
	Support




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.




Some key aspects to aim for progress during RAN1 #112bis-e meeting include:
· Pathloss reference for SL pathloss determination
· Relationship between TPC for SL PRS and PSSCH in shared resource pool
· Relationship between TPC for SL PRS and PSCCH in dedicated resource pool


Inputs from submitted contributions to RAN1 #113. 
	Reference
	Views

	[4] Nokia
	Proposal 13: 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 14: Discuss if DL PRS can be used as DL pathloss reference for OLPC for SL PRS in in-coverage or partial coverage scenarios. 
Proposal 15: For OLPC, support transmitting UE indicating the power difference of SL PRS transmissions across SL PRS resources.
Proposal 16: Discuss whether power control for the purpose of congestion control should be applied to SL-PRS.
Proposal 17: Study closed loop power control for SL-PRS in unicast.


	[5] Futurewei
	Proposal 8: Support Option 1: for a dedicated SL PRS resource pool use SL PRS as pathloss reference.

	[7] vivo
	Proposal 20: 
· 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 21: 
· For dedicated and shared resource pool, SL-PRS is used as the SL pathloss reference for OLPC for SL PRS.  
Proposal 22: 
· In the dedicated resource pool, the power of PSCCH should be equal to the power of the SL PRS when PSCCH and SL PRS are TDMed in a slot. 
Proposal 23: 
In the shared resource pool, the power of PSCCH can be determined based on the power of PSSCH which is transmitted in the same slot of the PSCCH as in NR sidelink.

	[8] Spreadtrum
	Proposal 8: Both SL PRS and PSCCH DMRS can be use as pathloss reference in dedicated resource pool.
Proposal 9: Both SL PRS and PSCCH DMRS can be use as pathloss reference in shared resource pool.

	[9] Huawei, HiSi
	Proposal 12: For OLPC for SL-PRS within the dedicated resource pool, support
· Option 1: SL-PRS as pathloss reference.
Proposal 13: For the power control of PSCCH and SL-PRS, two power control mechanisms can be considered: 
· Alt1: Independent power control for PSCCH and SL-PRS with one AGC symbol ahead of PSCCH and one AGC symbol ahead of SL-PRS from the same transmitting UE,
· Consulting RAN4 on the impact of AGC performances for PSCCH and for SL-PRS. 
· Alt2: keeping the same transmission power for the PSCCH symbol and for the SL-PRS symbol to avoid the potential transient period. 
Proposal 14: For shared resource pool, support the SL-PRS transmission power on symbol basis is the same as that for PSCCH/PSSCH transmitted in the same slot.
Proposal 15: For shared resource pool, RAN1 should decide whether the Rx UE of PSSCH and of SL-PRS could be different.
If so, which sidelink pathloss should be used between SL-PRS transmission and PSSCH transmission should be considered when determining the PSSCH and SL-PRS transmission power within the same slot.

	[11] CATT, GOHIGH
	Proposal 24: 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 25: A UE determines a power  for a SL-PRS transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-SL-PRS transmission occasion  on active SL BWP  of carrier  as:
	 [dBm]
where
-	 is defined in [TS 38.101-1];
-	 is determined based on measured CBR of SL-PRS, the details are FFS;
-	if a new higher layer parameter dl-P0-SL-PRS -PSCCH is provided
-	 [dBm], 
where,  and  are the parameters of SL-PRS fractional power control according to DL pathloss ,  is a number of resource blocks for PSCCH-SL-PRS transmission occasion  and  is a SCS configuration, the details are FFS;
-	else 
-	 [dBm]
-	if a new higher layer parameter sl-P0-SL-PRS-PSCCH is provided and if a SCI format scheduling the SL-PRS transmission includes a cast type indicator field indicating unicast 
-	 [dBm]
where,  and  are the parameters of SL-PRS fractional power control according to SL pathloss ,  is a number of resource blocks for PSCCH-SL-PRS transmission occasion  and  is a SCS configuration, the details are FFS;
-	else
-	 [dBm]
Proposal 26: 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.

	[12] Intel
	Proposal 9
· In a dedicated resource pool, 
· Transmit power control mechanism of SL PRS transmission follows the same mechanism as defined for PSSCH for SL communication.
· Same transmit power is applied for PSCCH and SL PRS. 
Proposal 10
· For SL PRS transmit power control in a dedicated resource pool, Option 1 (SL PRS as pathloss reference) is supported. 
Proposal 11
For SL PRS transmissions in a shared resource pool, SL PRS transmit power is determined based on that for PSSCH.

	[14] Xiaomi
	Proposal 9: For SL based open loop power control, only unicast of SL PRS is supported
Proposal 10: the RSRP report used in SL based open loop power control is measurement obtained from SL PRS reception.
Proposal 11: For SL transmission in a shared resource pool, the transmission power of SL PRS follows the transmission power of the PSSCH to keep constant TX power in all the OFDM symbols.

	[15] ZTE
	Proposal 11: For SL PRS power control for dedicated resource pool, a UE determines the SL PRS transmission power  in SL PRS transmission occasion  as:
 [dBm]
·  is UE’s maximum transmission power dependent on the UE’s capability
·  is determined by high layer signaling based on the priority of SL PRS transmission and SL PRS CBR range (related to SL PRS congestion control)
·  and  are dependent on the DL pathloss and SL pathloss respectively
Proposal 12: For a dedicated SL PRS resource pool, SL PRS is used for SL pathloss reference for OLPC
Proposal 13: 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 14: For a shared resource pool, SL PRS transmit power is the same as that for PSSCH if those two are transmitted in the same slot
· PSSCH DMRS is used as pathloss reference

	[19] CMCC 
	Proposal 13: 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 14: 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.

	[20] InterDigital
	Proposal 16: For OLPC based upon SL pathloss in a dedicated resource pool, SL PRS is used as pathloss reference for unicast, thus supporting Option 1 from RAN1#112Bis agreement.
Proposal 17: For OLPC based upon SL pathloss in a shared resource pool, one or both of SL PRS and PSSCH-DMRS can be (pre-)configured to be used as pathloss reference for unicast.
Proposal 18: For OLPC, study whether sidelink pathloss may be supported for groupcast SL-PRS.
Proposal 19: Study power control of SL-PRS based on the feedback from the receiver UE.

	[22] Fraunhofer 
	Proposal 7: 	Support enabling multiple SL reference signals from multiple UEs, to be used for determining the minimum transmit power for the SL-PRS transmissions to the multiple UEs and the maximum transmit power avoiding overload of nearby UEs

	[23] Apple
	Proposal 14: OLPC for SL-PRS transmission can be designed based on the similar principles with the following options:

Proposal 15: For OLPC for SL-PRS transmission: 
· If the SL-PRS is transmitted in the same slot as the SL communication signals (shared resource pool), the OLPC parameters will depend ultimately on the shared resource pool slot structure under discussion in agenda 9.5.1.3. 
· If TDM multiplexed with the PSSCH, and transmitted to a different set of UEs, then it may use a separated OLPC
· If FDM multiplexed with the PSSCH, then the same PSD as the PSSCH should be used.

· If SL-PRS is in its own dedicated slot (or TDMed with other signals with its own independent AGC, similar to the PSFCH), the OLPC parameters are SL-PRS specific and the Same Tx PSD is used between PSCCH and SL PRS (AGC symbol may be needed between PSCCH and SL PRS if BW are different)


Proposal 16: For a dedicated SL PRS resource pool, 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. 


	[24] Qualcomm
	Proposal 25: In the shared resource pool, the existing OLPC procedure is used for SL-PRS power control.
Proposal 26: DL pathloss-based OLPC from sidelink communications can be used for DL pathloss-based OLPC in the SL-PRS dedicated resource pool.
Proposal 27: L3-filtered RSRP measurement on PSCCH DMRS is used for SL pathloss-based OLPC for unicast SL-PRS transmissions in the dedicated resource pool. FFS additional changes to procedure.

	[25] OPPO
	Proposal 24: 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 25: 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.
Proposal 26: In shared resource pool, SL power control mechanism should ensure that UE transmission power in all OFDM symbols except the gap symbol in a slot are the same.

	[26] Samsung
	Proposal 10: With regards to SL PRS power control, we propose the following characteristics:
· SL PRS and other SL channels/signals is not FDMed with each other.
· Within a slot, a symbols have the same power, including symbols that carry SL PRS
· Only OLPC is supported. 
· SL PRS is used as pathloss reference.
·  is based on PSSCH and/or SL PRS depending on whether SL PRS is multiplexed with PSSCH or not.
· PSCCH power is associated with SL PRS power (follow same rule as PSCCH associated with PSSCH).

	[27] LGE
	Proposal 18: SL PRS RSRP can be used for SL pathloss estimation.
Proposal 19: SL PRS or PSCCH DMRS can be (pre)configured to be used as SL reference signal for SL pathloss estimation.
Proposal 20: Further study is needed for SL PRS power control when comb-based multiplexed multiple SL PRS resources are transmitted by a single UE.
Proposal 21: Further study is needed whether EPRE or the total symbol power is same between PSCCH/PSSCH and SL PRS, if they are transmitted in a same slot.
Proposal 22: SL PRS power control for coexistence with SL communication in a shared resource pool needs to be investigated.

	[30] Lenovo 
	Proposal 15: For a dedicated resource pool, support SL PRS as a SL pathloss reference.

Proposal 16: Support power control parameter sharing, e.g., SL RS/PRS transmit power among UEs performing SL positioning, e.g., anchor UEs.

	[31] Ericsson
	Proposal 25	For a dedicated resource pool or a shared resource pool, if PSSCH (including PSSCH DMRS) are not present in a slot with SL PRS, SL PRS is selected as pathloss reference for OLPC
Proposal 26	For a shared resource pool, SL PRS transmit power is same as that for PSSCH if/when PSSCH is transmitted in the same slot.
Proposal 27	For a shared resource pool, when PSSCH is not transmitted in the slot, SL PRS transmit power is same as that for PSCCH.
a.	Send an LS to RAN4 regarding the need for transient time gap between PSCCH and SL PRS.

	[33] CEWiT
	Proposal 10: For a dedicated SL PRS resource pool we can consider option 3 (PSCCH DMRS or SL PRS) for SL pathloss reference.



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: Futurewei, vivo, Huawei, CATT, Intel, LGE, Xiaomi, OPPO, Samsung, Lenovo, ZTE, IDCC, Ericsson (13)
· Option 2: PSCCH DMRS as pathloss reference
· Supported by: Apple, 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, LGE, CEWiT (5)
· Note: The above solutions may apply also for the case of shared resource pools if SL PRS is transmitted without PSSCH. For the case when PSSCH and SL PRS are transmitted in the same slot in a shared resource pool, most companies assume use of PSSCH DMRS as the SL pathloss reference as for the case of PSSCH TPC to realize same Tx power as that for PSSCH.
· FL observation and 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. 

· For a shared resource pool, most companies propose that SL PRS transmit power is same as that for PSSCH (if/when PSSCH is transmitted in the same slot).
· Supported by: vivo, Intel, Huawei, Xiaomi, Samsung, Apple (if FDM-multiplexed with PSSCH, else, independent Tx power), ZTE, Ericsson, Qualcomm
· For a shared resource pool, SL pathloss reference for OLPC for SL PRS are summarized below:
· Option 1: PSSCH DMRS is used as pathloss reference
· Supported by: Intel, ZTE, Qualcomm (3)
· Option 2: SL PRS is used as pathloss reference
· Supported by: vivo, Spreadtrum, Ericsson (if PSSCH is not present) (3)
· Option 3: PSSCH DMRS or SL PRS could be (pre-)configured as pathloss reference
· Supported by: InterDigital (1)
· FL observation and recommendation: 
· For a shared resource pool, if PSSCH and SL PRS are TDM-ed in the slot, then the same Tx power between PSSCH and SL PRS seem the most reasonable option. However, it is not entirely clear if it can be ensured that SL PRS transmit power is same as that for PSSCH if the SL pathloss reference for OLPC is changed, unless TPC of PSSCH is also changed. 
· For a shared resource pool, if PSSCH and SL PRS are FDM-ed in the slot, then the same Tx PSD between PSSCH and SL PRS may be a reasonable choice. 
· Thus, given the dependency on decision in AI 9.5.1.3, a proposal on this issue will be made once further progress is made on multiplexing of SL PRS and PSSCH in a slot of a shared resource pool.

· Companies expressed their views on TPC for PSCCH associated with SL PRS if/when PSCCH is present in dedicated resource pools. In general, three options can be identified:
· Option A: Same Tx power between PSCCH and SL PRS (no need for AGC but transient gap may still be needed due to PSD change if BW of PSCCH and SL PRS are different).
· Supported by: vivo, Huawei, Intel, CMCC, Samsung, [LGE], Ericsson (send LS to RAN4 on transient time) (6)
· Option B: Same Tx PSD between PSCCH and SL PRS (AGC symbol may be needed between PSCCH and SL PRS if BW are different)
· Supported by: CATT, ZTE (also, “Option B1”: PSCCH Tx PSD = SL PRS Tx PSD + ), CMCC, Apple, [LGE] (4)
· Option C: Independent power control between PSCCH and SL PRS (AGC symbol or AGC symbol and transient gap may be needed between PSCCH and SL PRS)
· Supported by: Huawei (1)
· FL observation and recommendation: Considering the limited number of inputs on this issue and the dependency on decisions in AI 9.5.1.3, more discussions are needed. Thus, the same proposal as from RAN1 #112bis-e listing the potential options is reconsidered 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 meeting).

	Company
	Comments

	vivo
	OK

	Qualcomm
	We think that PSCCH would be sufficient, but can accept the proposal for progress.

	OPPO
	OK

	CATT
	Support

	ZTE
	Support.

	Panasonic
	OK

	Samsung
	Support

	Huawei, HiSilicon
	OK

	Nokia, NSB
	OK

	Ericsson
	OK

	Futurewei
	OK

	LGE
	Using PSCCH DMRS is the legacy operation while using SL PRS is beneficial in some aspect. So we support either PSCCH DMRS or SL PRS for SL pathloss reference (option 3).

	Lenovo
	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 (no need for AGC but transient gap may still be needed due to PSD change if BW of PSCCH and SL PRS are different). RAN1 to consider sending an LS to RAN4 for confirmation. 
· Option B: Same Tx PSD between PSCCH and SL PRS (AGC symbol may be needed between PSCCH and SL PRS if BW are different)
· Option C: Independent power control between PSCCH and SL PRS (AGC symbol or AGC symbol and transient gap may be needed between PSCCH and SL PRS)
· Other options are not precluded.


	Company
	Comments

	vivo
	We would like the check the majority view whether GP is needed if PSD change.
For us, for SRS transmission, the PSD of SRS may be different with PSSCH, but no explicit GP in NR.
In addition, based on the following RAN4 specification, the GP only needs for transmission on/off or power change cases

TS 38.101 6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc21344290][bookmark: _Toc45888763][bookmark: _Toc29802200][bookmark: _Toc45888164][bookmark: _Toc61372809][bookmark: _Toc76509195][bookmark: _Toc76718185][bookmark: _Toc84413623][bookmark: _Toc83580505][bookmark: _Toc37251333][bookmark: _Toc29802825][bookmark: _Toc68230750][bookmark: _Toc61367426][bookmark: _Toc36107567][bookmark: _Toc29801776][bookmark: _Toc75467173][bookmark: _Toc84405014][bookmark: _Toc69084163]6.3.3.1	General
The transmit power time mask defines the transient period(s) allowed
-	between transmit OFF power as defined in clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions with powerchange or RB hopping is applied. When a UE signals the transient period capability, the transient period value (tp) can be 2, 4, or 7 usec.  If no capability is signalled, the default transient period value of 10 usec applies.

	Qualcomm
	Our preference is Option A or B, but we would like to revisit the issue after the slot structure is clearer.

	ZTE
	Option B.
Transmission power control for PSCCH which associated with SL PRS in dedicated resource pool is associated with SL PRS. 

	Samsung
	Support Option A

	Huawei, HiSilicon
	OK in general. Regarding the LS to RAN4, if RAN1 could not make the decision in the meeting, all the options can be included in the LS to RAN4 so that RAN4 can learn what options are dicussed in RAN1 and may suggest one option from RAN4 perspective. 

	Nokia, NSB
	Regarding vivo’s question, please see RAN4 reply LS R1-1903847 for Option 1B – transient will be required.

	Futurewei
	OK

	CATT
	OK with the proposal, and we support Option B.




3.2 SL PRS Power Control - Others
Summary of observations based on submitted contributions:
· RAN1 to discuss whether power control for the purpose of congestion control should be applied to SL-PRS? 
· Proposed by: Nokia
· Whether to support CL PC for SL PRS transmissions? 
· Yes: Nokia, IDCC (PC of SL PRS based on feedback from Rx UE)

As can be seen from the above, further inputs and discussions would be necessary to progress on these. 
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 you think should be discussed during RAN1 #113.
	Company
	Comments

	
	

	
	

	
	

	
	



In addition, several companies proposed to consider SL PRS muting in this agenda as well as in AI 9.5.1.3.

[Low] FL1 Proposal 4.2
· RAN1 to further study support of muting of SL PRS resources.

	Company
	Comments

	
	

	
	

	
	

	
	




1 
2 
3 
5 Monday offline 
[High] FL1 Proposal 2.3.5-1
· In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol at least:
· if the SL PRS may be transmitted with different symbol-level transmit power than the associated PSCCH (if supported);
· [if the SL-PRS is transmitted with different bandwidth from the associated PSCCH];
· if the SL PRS resource is preceded by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.

[High] FL1 Proposal 2.3.5-2
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching at least:
· if the gap symbol corresponds to the last SL symbol of a slot.
· FFS: In a dedicated resource pool, it can be (pre-)configured if a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching if the SL PRS resource is followed by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.

6 Proposals for Tuesday GTW
AGC and Gap symbol

[High] FL1 Proposal 2.3.5-1
· In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol at least:
· if the SL PRS may be transmitted with different symbol-level transmit power than the associated PSCCH (if supported);
· [if the SL-PRS is transmitted with different bandwidth from the associated PSCCH];
· if the SL PRS resource is preceded by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.

[High] FL1 Proposal 2.3.5-2
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching at least:
· if the gap symbol corresponds to the last SL symbol of a slot.
· FFS: In a dedicated resource pool, [it can be (pre-)configured if] a SL PRS resource is immediately followed by a gap symbol for Tx/Rx switching if the SL PRS resource is followed by another SL PRS resource within the same slot when TDM of multiple SL PRS resources within a slot from different UEs is enabled in the dedicated resource pool.
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.

[High] FL1 Proposal 2.3.5-3
· When an AGC symbol is transmitted immediately preceding a SL PRS resource, consider 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: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS
· Alt 4: When the first symbol is used for AGC handling, the duplication mechanism of first symbol is left to UE implementation
· Alt 5: Other alternative(s).

SL PRS frequency domain characteristics

[High] FL1 Proposal 2.3.2-1
· For a dedicated resource pool, RAN1 to down-select between:
· Alt 1: SL PRS bandwidth is same as resource pool bandwidth.
· Alt 2: SL PRS bandwidth can be same as or smaller than resource pool bandwidth.
· The SL PRS bandwidth is provided at least by higher layers at least to a Tx UE.
· FFS: Details of higher layer signalling, including the option of selection by Tx UE.
· FFS: Whether Rx UE is additionally provided SL PRS bandwidth via higher layers.
· NOTE: Information on SL PRS bandwidth is expected to be indicated at least via SCI associated with SL PRS.
· [One or more] allowed SL PRS bandwidth value(s) can be (pre-)configured on a per resource pool basis.
· FFS: SL PRS frequency domain allocation is in integer numbers of subchannels with a subchannel size being one of those defined for Rel-16 SL, i.e., {10,12,15,20,25,50, 75,100} PRBs.
· FFS: If and how the remaining resources within the resource pool may be used – e.g., by multiplexing SL PRS from another UE via FDM, etc.
· FDM-based multiplexing of SL PRS from different UEs is supported.

[High] FL1 Proposal 2.3.2-2
· For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.

SL PRS multiplexing

[High] FL1 Proposal 2.4-1
· Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.


SL PRS Power Control

[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 meeting).


SL PRS comb sizes

[High] FL1 Proposal 2.3.1-1
· [Working assumption] 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 is supported.
· FFS: N = 8, 12.

SL PRS patterns

[High] FL1 Proposal 2.3.4-1
· [Working assumption] For SL PRS in a dedicated or shared resource pool, support partially staggered SL PRS patterns (M, N) with ceil(N/6) ≤ M < N.


SL PRS time domain characteristics

[High] FL1 Proposal 2.3.3-1
· [Working assumption] For SL PRS in a dedicated resource pool, at least the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 9}. 
· FFS: For SL PRS in a dedicated resource pool, values of ‘M’ other than {1, 2, 3, …, 9}.
· FFS: For SL PRS in a shared resource pool, values of ‘M’ other than {1, 2, 4}.



7 Wednesday offline 
[High] FL1 Proposal 2.1-1 [OFFLINE CONSENSUS]
· 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


[High] FL1 Proposal 2.1-2
· [Proposed Conclusion] For a dedicated or shared resource pool, the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· SL PRS sequence ID,
· Periodicity, number of instances/repetitions of SL PRS (if repetitions of SL PRS are supported).


[High] FL1 Proposal 2.2-1
· For SL PRS sequence generation, for Option 1 (if supported), the higher layer parameter is: 
· Option 1A: provided to a Tx UE via LPP/SLPP
· Option 1B: selected by a Tx UE
· Proponents to indicate if there should be any constraints on the candidate values the selection may be made from 
· Option 1C: provided to a Tx UE via (pre-)configuration.
· Combination of the above
· For SL PRS sequence generation, for Option 1 (if supported), the higher layer parameter is provided to an Rx UE via LPP/SLPP.

[High] FL1 Proposal 2.2-2
· For SL PRS sequence generation, for Option 3 (if supported), the higher layer parameter is: 
· Option 3A: selected by a Tx UE from a list of (pre-)configured IDs 
· Option 3B: selected by a Tx UE from a list of IDs provided via LPP/SLPP
· Option 3C: common to all UEs expected to perform sensing, at least for a resource pool with Scheme 2 SL PRS RA.
· Combination of the above
· For SL PRS sequence generation, for Option 3 (if supported), the higher layer parameter is provided to an Rx UE via LPP/SLPP.



[High] FL1 Proposal 2.3.4-1
· [Working assumption] For SL PRS in a dedicated or shared resource pool, support partially staggered SL PRS patterns (M, N) with ceil(N/6) ≤ M < N.

[High] FL1 Proposal 2.3.1-1
· [Working assumption] 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 is supported.
· FFS: N = 8, 12.

[High] FL1 Proposal 2.3.3-1
· [Working assumption] 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}. 
· FFS: For SL PRS in a dedicated resource pool, values of ‘M’ other than {1, 2, 3, …, 9}.
· FFS: For SL PRS in a shared resource pool, values of ‘M’ other than {1, 2, 4}.

8 Proposals for Thursday GTW
SL PRS resource definition
[High] FL1 Proposal 2.1-1 [OFFLINE CONSENSUS]
· 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


[High] FL1 Proposal 2.1-2
· [Proposed Conclusion] For a dedicated or shared resource pool, the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· SL PRS sequence ID,
· Periodicity, number of instances/repetitions of SL PRS (if repetitions of SL PRS are supported).

SL PRS sequence
[High] FL1 Proposal 2.2-1
· For SL PRS sequence generation, for Option 1 (if supported), the higher layer parameter is: 
· Option 1A: provided to a Tx UE via LPP/SLPP
· Option 1B: selected by a Tx UE
· Proponents to indicate if there should be any constraints on the candidate values the selection may be made from 
· Option 1C: provided to a Tx UE via (pre-)configuration.
· Combination of the above
· For SL PRS sequence generation, for Option 1 (if supported), the higher layer parameter is provided to an Rx UE via LPP/SLPP.

[High] FL1 Proposal 2.2-2
· For SL PRS sequence generation, for Option 3 (if supported), the higher layer parameter is: 
· Option 3A: selected by a Tx UE from a list of (pre-)configured IDs 
· Option 3B: selected by a Tx UE from a list of IDs provided via LPP/SLPP
· Option 3C: common to all UEs expected to perform sensing, at least for a resource pool with Scheme 2 SL PRS RA.
· Combination of the above
· For SL PRS sequence generation, for Option 3 (if supported), the higher layer parameter is provided to an Rx UE via LPP/SLPP.

SL PRS multiplexing

[High] FL1 Proposal 2.4-1
· Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

[Medium] FL1 Proposal 2.4-2
· TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is:
· Alt A1: Supported in both dedicated and shared resource pools
· Alt A2: Supported in only dedicated resource pools
· Alt B: Not supported.

Status based on inputs to FLS:
· Alt. A1
· Supported by: Nokia, NSB, CATT, NEC
· Alt. A2
· Supported by:
· Alt. B
· Supported by: vivo, Qualcomm, ZTE, Panasonic, Samsung, Huawei, HiSilicon, Ericsson

[Medium] FL1 Proposal 2.4-3
· [Conclusion] For a shared resource pool, FDM-based multiplexing of SL PRS from different UEs in a slot can be supported based on existing sub-channelization defined in Rel-16 SL communications.

[Medium] FL1 Proposal 2.4-5
· On comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values within a slot in a dedicated resource pool (to be down-selected from):
· Alt A1: Supported without any restrictions.
· Alt A2: Supported for different M and N values, only when the different (M, N) pairs are multiplexed via TDM within a slot. 
· Alt A3: Supported for different M values but same N value, only when the different (M, N) pairs are multiplexed via TDM within a slot. 
· Alt A4: Supported if the start timings of SL PRSs with different (M,N) are aligned, and the portion of RE overlap between SL PRSs is below a threshold.
· Alt B: Not supported.

SL PRS power control

[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 meeting).

[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 (no need for AGC but transient gap may still be needed due to PSD change if BW of PSCCH and SL PRS are different). RAN1 to consider sending an LS to RAN4 for confirmation. 
· Option B: Same Tx PSD between PSCCH and SL PRS (AGC symbol may be needed between PSCCH and SL PRS if BW are different)
· Option C: Independent power control between PSCCH and SL PRS (AGC symbol or AGC symbol and transient gap may be needed between PSCCH and SL PRS)
· Other options are not precluded.

Time domain aspects of SL PRS

[Medium] FL1 Proposal 2.3.3-2
· For SL PRS in a shared resource pool, for the case when both SL PRS and PSSCH are transmitted in the same slot, consider the following options: 
· Alt 1: SL PRS can be mapped to and transmitted in only consecutive symbols in a slot.
· Note 1: This implies that, in case of presence of PSSCH DMRS in a slot, SL-PRS can only be mapped on one set of contiguous symbol either before, between, or after PSSCH DMRS. 
· Note 2: The exact solutions for multiplexing between SL PRS and PSSCH in a slot is expected to be discussed as part of AI 9.5.1.3.
· Alt 2: SL PRS can be transmitted in consecutive symbols or non-consecutive symbols in a slot.
· If a SL PRS resource overlaps with a PSSCH DMRS, the SL PRS symbol colliding with PSSCH DMRS is dropped. 


SL PRS comb sizes

[High] FL1 Proposal 2.3.1-1
· [Working assumption] 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 is supported.
· FFS: N = 8, 12.

SL PRS patterns

[High] FL1 Proposal 2.3.4-1
· [Working assumption] For SL PRS in a dedicated or shared resource pool, support partially staggered SL PRS patterns (M, N) with ceil(N/6) ≤ M < N.


AGC and Gap symbol

[High] FL1 Proposal 2.3.5-3
· When an AGC symbol is transmitted immediately preceding a SL PRS resource, consider 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: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS
· Alt 4: When the first symbol is used for AGC handling, the duplication mechanism of first symbol is left to UE implementation
· Alt 5: Other alternative(s).

9 Outcome from RAN1 #113
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.

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.

…
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