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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”).
As part of the Rel-18 WI on expanded and improved NR positioning [1], 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 #112 meeting, the discussion points are categorized into the following topics: 
· SL PRS design
· SL PRS resources and resource sets
· Sequence design for SL PRS
· Mapping SL PRS to physical resources
· Multiplexing of a SL PRS resource with other SL channels/signals
· PSCCH and control information associated with SL PRS
· Other issues 
· Transmit power control for SL PRS
· General considerations
· Open loop PC (OLPC) for SL PRS transmissions

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

	CATT
	Xiaotao Ren
	renxiaotao@catt.cn

	CEWiT
	Abhijeet Masal
	abhijeetmasal@cewit.org.in

	LGE
	Woo-Suk Ko
	woosuk.ko@lge.com

	Apple
	Kome Oteri
	ooteri@apple.com

	Samsung
	Cheolkyu
	ck13.shin@samsung.com

	Panasonic
	KANG Yang
	yang.kang@sg.panasonic.com

	Lenovo
	Robin Thomas
	Rthomas7@lenovo.com

	Bosch
	Max Stark
	Maximilian.stark2@bosch.com

	Qualcomm
	Gabi Sarkis
	gsarkis@qti.qualcomm.com

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

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2 SL PRS Design
2.1 SL PRS resources and resource sets

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. Further, for SL positioning, it was agreed during SI phase to consider all three types of periodicities for SL PRS: periodic, semi-persistent, and aperiodic.
In addition the following was agreed during SI phase:
	Agreement
With regards to the numerologies of the SL-PRS, limit the study to those supported for NR Sidelink. 
· Note 1: NR Sidelink supports {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2
· Note 2: This doesn’t imply that SL-PRS FR2-specific optimization(s) are expected to be studied




Inputs from submitted contributions. 
	Reference
	Views

	Futurewei [2]
	Proposal 1: For SL positioning define SL PRS resource and SL PRS resource set using DL PRS resource and DL PRS resource set definitions as a starting point.

	Panasonic [15]
	Proposal 1: The UE supporting SL-PRS is configured with SL-PRS ResourceSet, SL-PRS Resource and SL-PRS Sequence.
Proposal 2: The operation scenarios can be categorized depending on "how PRS related parameters are obtained" and "periodic/aperiodic PRS transmission".
Proposal 6: SL-PRS periodicity could be just same as or multiple times of S-SSB for simplicity.


	Lenovo [21]
	Proposal 11: RAN1 to further study the SL PRS resource configuration considering the relationship between a SL Positioning frequency layer and/or SL BWP in relation to the SL Positioning dedicated resource pool.

	CMCC [16]
	Observation 1: The high-level configuration signalling of SL-PRS may include one or a combination of resource pool/BWP level configuration, PC5-RRC signalling or SLPP signalling which is potentially designed in RAN2.

	Fraunhofer [18]
	Observation 1: 	If the SL resource pool and the SL-PRS bandwidth is limited to the bandwidth of one carrier a bandwidth of 100MHz (>40MHz) for SL-PRS is (currently) supported for n79 only.
Proposal 1: 	Down-select the options for support of 100MHz SL-PRS bandwidth
· Opt 1: SL-PRS bandwidth of 100MHz is supported only for bands allowing carrier with 100MHz bandwidth for SL operation (currently n79 only) 
· Opt 2: Extend the BW by utilizing adjacent carriers for SL-PRS transmissions and coordinating the resource pool allocations for SL-PRS transmissions. 

	Spreadtrum [6]
	Proposal 3: Semi-persistent SL-PRS and aperiodic SL-PRS at least should be supported.

	vivo [8]
	· Periodic and aperiodic SL-PRS (similar to existing SL periodic and aperiodic transmission)should be supported.

	CATT [10]
	Proposal 18: Periodic, semi-persistent and aperiodic SL-PRS should be supported in Rel-18 for both SL-PRS resource allocation scheme 1 and scheme 2.

	NEC [14]
	Proposal 5: Regarding the SL-PRS time-domain behavior related to scheme 2 resource allocation, at least the semi-persistent and aperiodic SL-PRS should be supported.

	Lenovo [21]
	Proposal 11: RAN1 to further study the SL PRS resource configuration considering the relationship between a SL Positioning frequency layer and/or SL BWP in relation to the SL Positioning dedicated resource pool.

	Apple [24]
		Time Domain Behavior
	Aperiodic, periodic and semi-persistent SL-PRS signals supported




	DCM [26]
	Proposal 5:
· Periodic/Aperiodic SL-PRS transmission is supported.
· For periodic transmission, periodic PRS is (pre-)configured.
· For aperiodic transmission, SL-PRS resources are (pre-)configured or PC5-RRC configured, and indicated/requested via SCI.

	Apple [24]
		Numerology
	support the numerologies supported for NR Sidelink
Note 1: NR Sidelink supports {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2




	LGE [27]
	Proposal 6: 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.

	CEWiT [30]
	Proposal 6: SL positioning and ranging should support 15 KHz, 30 KHz, 60KHz and 120 KHz as possible numerologies.



Summary of key observations based on submitted contributions:
· Consideration of aggregating BW across multiple SL carriers have been proposed in [18], primarily to realize 100 MHz SL PRS bandwidth in bands other than band n79.
· However, based on discussions during SI phase and overall WID objectives, aggregating BW across multiple SL carriers may be out of scope. 
· Unlike DL PRS, it may not be strictly necessary to define SL Positioning Frequency Layers (SL PFLs).
· SL positioning resources/resource sets are defined directly with respect to and contained within a single SL BWP and carrier.
· Alternatively, to be “future-proof”, a SL PFL can be defined similar to DL PFL that inherits the SCS, CP, and reference to point A as the (pre-)configured SL BWP.
· As a starting point, SL PRS resources and SL PRS resource sets can be defined using the definitions for DL PRS resources and DL PRS resource sets respectively. 
· On SL PRS resource periodicity, different views have been expressed as summarized below:
· Semi-persistent and aperiodic: Spreadtrum
· Periodic and aperiodic: vivo, NEC (for Scheme 2 RA), Panasonic, DCM, 
· Periodic, semi-persistent, and aperiodic: CATT, NEC (for Scheme 1 RA), Apple
· There are also some views implying different resource periodicities applicable to different SL PRS RA schemes. 
· On SL PRS numerology, it has been proposed that all supported SL BWP numerologies are supported. 
· Note that this does not imply any optimizations for support of SL positioning in FR2.

[Medium] FL1 Proposal 2.1-1
· Down-select from the following options:
· Option A: A SL PFL is not defined. SL positioning resources/resource sets are defined directly with respect to and contained within a single SL BWP and carrier.
· Option B: A SL PFL can be defined similar to DL PFL that inherits the SCS, CP, and reference to point A as the (pre-)configured SL BWP.

	Company
	Comments

	CATT
	We prefer Option A, since there is only a single SL BWP of a carrier.

	Spreadtrum
	We support Opiton A.

	NEC
	We prefer Option A.

	CEWiT
	We support option A. 

	vivo
	Option A

	Futurewei
	OK with Proposal.  Support Option A.

	LGE
	We prefer option A. We don’t see clear motivation to define SL PFL because there is already a SL resource pool concept. SL PRS resource (set) can be defined within a SL resource pool.

	Apple
	Okay with Option A

	ZTE
	Option A, as agreed in SI phase, a dedicated SL-PRS resource pool is (pre-)configured in the only SL BWP of a carrier. Defining a new SL PFL is not necessary.

	Samsung
	No strong view

	Sharp
	Option A

	OPPO
	Option A.
In SI phase RAN1 had agreed that a dedicated resource pool is configured within the only SL BWP of a carrier, it is not possible to use different numerologiy or larger spectrum than that (pre-)configured in the SL BWP. Given there will be resource pool configuration on top of SL BWP, it is not necessary to use PFL to further constrain the bandwith for SL PRS either.
In the future release, e.g., if BW aggregation was introduced for SL pos, PFL may be necessary. But as there is no backward compatility issue then, PFL can be introduced when it is clearly needed.

	Panasonic
	We prefer option A

	Lenovo	
	We are generally open to both Options. We agree that going forward the introduction of a SL PFL can be considered to be more forward-thinking.

	InterDigital
	We support the proposal and we support Option A.

	CMCC
	Option A

	Qualcomm
	We are ok with the proposal

	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Huawei, HiSilicon
	We support Option A. SL-PRS is configured within the dedicated or shared RP. We haven’t seen the necessity and benefits to define a PFL for sidelink positioning. 

	Nokia, NSB
	Open to either option provided that Option B is clarified to state that there’ll only be a single SL PFL in Rel-18. In Rel-18 there would be only a single SL PFL, so there is no practical difference between the two options. Option B, however, may make it easier to introduce multiple PFLs in future releases, so it could be defined already in Rel-18.



[Medium] FL1 Proposal 2.1-2
· As a starting point, SL PRS resources and SL PRS resource sets are defined similar to the definitions for DL PRS resources and DL PRS resource sets respectively. 
· FFS: Detailed definitions and configuration parameters.


	Company
	Comments

	CATT
	Support.
The definition of SL-PRS resource and SL-PRS resource set should be specified firstly.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Support

	vivo
	We would like to confirm that we are on the same page regarding the definition of DL PRS resources and DL PRS resource sets.
For example, in TS 38.214, DL PRS resource set is defined by some common parameter of PRS resources, the typical parameter is time information(e.g., periodicity). But, in SL, the SCI can be used to indicate the time information. In this case, we wonder whether the SL resource set is still needed to identify the SL PRS 
	A DL PRS resource set is configured by NR-DL-PRS-ResourceSet, consists of one or more DL PRS resources and it is defined by:
nr-DL-PRS-ResourceSetID…




	Futurewei
	Support.

	LGE
	We support to define SL PRS resource, but we’re not convinced yet whether SL PRS resource set is needed for SL positioning. Further discussion is needed on that.

	Apple
	Support

	ZTE
	OK, if we apply similar definition as DL-PRS resource/resource set for SL-PRS, a UE can be configured with one or more SL-PRS resource set(s), where each SL-PRS resource set consists of multiple SL-PRS resources. 

	Xiaomi
	We support to define SL PRS resource, but whether/how to define SL PRS resource set can be discussed further.

	Samsung
	OK

	Sharp
	We do not support the proposal. It is unclear what exactly “similar” means here. For example, a SL-PRS resource can be either aperiodic or periodic in time, which in our view is different to DL-PRS.

	OPPO
	We propose to define SL PRS resource per slot of the resource pool for SL PRS, similar as SL communication.
DL PRS resource set is introduced mainly for beam management of DL PRS, however, beam management is not supported for SL PRS in this release. In addition, in the resource set one resource consists of fixed number of repetitions, and the interval between consecutive repetitions are also fixed, if SL PRS resource selection scheme 2 is similar as legacy SL resource selection mode 2, this kind of resource cannot be guaranteed. 

	Panasonic
	Support 

	Lenovo
	Supportive of proposal, additionally an ‘identifier’ for SL PRS resources and resource sets may also be supported.

	InterDigital
	We have similar view as LGE and Xiaomi, in which we support defining SL PRS resource. Regarding SL PRS resource set, we need to further discuss the need to define it.

	CMCC
	We don’t see the needs to have SL PRS resource set.

	Qualcomm
	We prefer to directly discuss the details, avoiding the ambiguity cause by “similar”

	Nokia, NSB
	Support



[Medium] FL1 Proposal 2.1-3
· SL PRS resources can be periodic, semi-persistent, and aperiodic.
· FFS: Respective applicability to SL PRS RA schemes 1 and/or 2.

	Company
	Comments

	CATT
	Support.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Support

	vivo
	We would like to confirm the difference between semi-persistent and periodic for sidelink transmission.

	Futurewei
	Support

	LGE
	We generally support FL proposal though some more clarification is needed for the difference between periodic and semi-persistent SL PRS.

	Apple
	Support

	ZTE
	Support

	Xiaomi
	OK

	Samsung
	OK

	Sharp
	We are in general fine with the proposal and would like to propose the following changes of wording:
· A SL PRS resources can be periodic, semi-persistent, andor aperiodic.
FFS: Respective applicability to SL PRS RA schemes 1 and/or 2.

	OPPO
	Support.
But in our view, to avoid persistent collision, periodic cannot be applied to Scheme 2. 

	Panasonic
	Support 

	Lenovo
	Supportive, but agree with vivo, it would be also beneficial to highlight the difference between periodic and semi-persistent SL PRS transmission, e.g., use of activation/deactivation. This could also be a further FFS point.

	InterDigital
	Support

	CMCC
	We would like to clarify the difference between periodic and semi-persistent here. In Uu, the periodic transmission is valid due RRC configuration, and semi-persistent is configured by RRC and will be further (de)activated by MAC-CE. But in sidelink, there is no semi-persistent transmission, and the periodic transmission is a transmission when triggered with reservation periodicy. What is the periodic SL PRS here means? Does it mean a pre-configured always-on RS as R16 DL PRS? Or can be transmitted periodically from sidelink perspective? What does exactly semi-persistent mean here? Does it mean the SL PRS will be (de)activated by MAC-CE?

	Qualcomm
	We share the view to clarify the difference between periodic and semi-persistent since their signaling on sidelink is the same.

	Huawei, HiSilicon
	We suggest to clarify whether it is from Tx UE perspective or from Rx UE perspective or both.

	Nokia, NSB
	Support
As pointed out by vivo and others, the difference between semi-persistent and periodic needs to be clarified for sidelink, e.g. activation/deactivation



[Medium] FL1 Proposal 2.1-4
· Support SCS values for SL PRS include:.
· 15 kHz, 30 kHz, 60 kHz for FR1, and 60 kHz, 120 kHz for FR2.

	Company
	Comments

	CATT
	Support.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Support

	Futurewei
	Support

	LGE
	Support.

	Apple
	Support

	ZTE
	Support

	Xiaomi
	Support 

	Samsung
	OK

	Sharp
	Support

	OPPO
	OK

	Panasonic
	Support 

	Lenovo
	Support

	InterDigital
	Support.

	CMCC
	Support

	Qualcomm
	We’d like to clarify which SCS values are required and which ones are optional. Our suggestion is to follow Rel-16:

· 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.

	Nokia, NSB
	Support



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:
.





Inputs from submitted contributions. 
	Reference
	Views

	Nokia [3]
	Proposal 1: A Gold sequence, similar to the DL PRS, will be used for the SL PRS sequence design.
Proposal 2: The SL PRS sequence initialization should depend on the slot number, the symbol number, and a higher layer parameter. 

	HW-HiSi [5]
	Proposal 9: For SL-PRS sequence generation, support to reuse the DL-PRS sequence generation formulas and the sequence ID  which can be determined by the CRC of the SL-PRS PSCCH and the configured ID list.


	Spreadtrum [6]
	Proposal 1: The NID of SL-PRS should be associated with UE ID information.


	OPPO [7]
	Proposal 1: SL PRS sequence should be generated according to 8.4.1.1.1 of specification 38.211 if 2nd SCI is supported in SL positioning and SL PRS ID is contained 2nd SCI, otherwise, SL PRS sequence should be generated according to 7.4.1.7.2 of specification 38.211 with the exception that dl-PRS-SequenceID is replaced with SL PRS ID.


	vivo [8]
	Proposal 1: 
· The  of SL PRS can be associated with a (pre-)configured sequence ID. 
· FFS the sequence ID is the same or different for the different positioning sessions


	Xiaomi [9]
	Proposal 1: The existing pseudorandom-based sequence of DL PRS is used as the sequence of SL PRS.

	CATT [10]
	Proposal 1: Gold sequence should be adopted as the sequence of SL-PRS in order to reduce the workload of standardization and the complexity of UE implementation. 
Proposal 2: The SL-PRS sequence  shall be generated according to:

- where the pseudo-random sequence  is defined in clause 5.2.1 in TS 38.211. 
Proposal 3: 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 4: SL-PRS sequence ID  is given by the higher-layer parameter, or calculated from the CRC for the sidelink control information mapped to the PSCCH associated with the SL-PRS.

	Sharp [12]
	Proposal 1: The sequence specified for SL-CSI-RS is reused for SL-PRS.
Proposal 2: Regarding SL-PRS sequence initialization, adopt either that of DL-PRS or that of SL-CSI-RS as a baseline.
Proposal 3: RE offset of a SL-PRS resource is taken into account in SL-PRS sequence initialization.

	ZTE [13]
	Proposal 1: For pseudorandom-based SL-PRS, apply similar sequence design as DL-PRS:
· SL-PRS sequence ID: the value range is 0-4095 
· Select one of the following two options regarding SL-PRS sequence configuration:
· SL-PRS sequence ID is configured via high layer signaling
· SL-PRS sequence ID is related to CRC for the sidelink control information
· Offset in high-bit: introducing a high-bit offset for better multiplexing with SL CSI-RS, i.e. use the following formula


	SONY [15]
	Proposal 3: Support the introduction of SL-PRS ID and the ID is associated with the UE Tx ID.


	Panasonic [16]
	Proposal 4: Both the reference signal sequence and the initialization formula could be re-used, while the SL-PRS sequence ID needs to be separately designed for SL UEs with Scheme 1 and Scheme 2

	Intel [17]
	Proposal 1
· Sequence ID for SL-PRS sequence generation can be (pre-)configured as part of SL-PRS resource configuration. 

	Lenovo [21]
	Proposal 1: RAN1 to adopt the existing DL-PRS design and associated sequence parameters, e.g., cinit as a baseline for SL-PRS. FFS any adaptions for SL-PRS.

	Samsung [22]
	Proposal 6: Number of SL PRS sequence IDs is 4096 and consider at least the following options for determining SL PRS sequence ID as 
· Option 1: determined by the 12bits LSB of CRC of the corresponding 1st SCI.
· Option 2: determined by the 12bits LSB of destination ID 
· Option 3: determined by the 8 bits of the source ID + 4 zero bits
· Option 4: determined by (pre-)configured value

	Apple [24]
		Sequence Design
	No additional design needed




	Qualcomm [25]
	Proposal 1: DL-PRS sequence and initialization are reused for SL-PRS with  provided by higher layers, i.e. SLPP.

	LGE [27]
	Proposal 1: SL PRS sequence is generated by the pseudo-random sequence used for DL PRS sequence generation, and the sequence generation is initialized based on SL PRS sequence ID.

where  is the slot number, t  is the SL PRS sequence ID, and  is the OFDM symbol within the slot to which the sequence is mapped.
· FFS the range of SL PRS sequence ID .
Proposal 2: SL PRS sequence ID used for SL PRS sequence initialization is determined based on the CRC field of the 2nd SCI associated with SL PRS transmission.

	MTK [28]
	Proposal 3-1: For SL-PRS design, when pseudo random sequence is used, strive to reuse the seed initialization equation designed for DL-PRS

Proposal 3-2: For SL-PRS design, the sequence ID value generation could reuse the SL legacy way by taking the decimal representation of CRC

Proposal 3-3: For SL-PRS design, whether SL-PRS sequence ID number is still equal to that for DL-PRS, which is 4096, or a larger range is allowed could be discussed further

	Ericsson [29]
	Proposal 5	For SL PRS sequence initialization, reuse the DL PRS sequence initialization formula, replacing   with the sidelink slot number, and with the sidelink PRS sequence ID given by the higher layers

	CEWiT [30]
	Proposal 1: In SL-PRS design for SL positioning and ranging, DL-PRS design should be used as base line.

Proposal 2: For the SL-PRS, pseudo random sequence should be used is given as,


And the sequence is initialized as,



Wherein the  is configured based corresponding PSCCH triggering the SL-PRS.



Summary of observations based on submitted contributions:
· Almost all companies support reusing Gold sequence based sequence design for SL PRS.
· For initialization of the pseudo-random sequence, most companies propose reusing the equation for DL PRS with the following exceptions:
· A few companies propose use of the equation defined for SL CSI-RS
· One company proposes use of PSSCH DMRS initialization equation if second-stage SCI is present 
· One company proposes including RE-offset as an input component to the initialization equation
· If reusing the initialization equation as for DL PRS or SL CSI-RS, it is proposed to be defined as function of at least slot number, symbol number, and a parameter .
· Different views on defining the parameter  as summarized below.
·  is:
· a higher layer (pre-)configured parameter 
· Nokia, Spreadtrum (related to Tx UE_ID), vivo (FFS: different parameters for different “positioning sessions”), CATT, ZTE, SONY (related to TX UE_ID), Intel, Lenovo, Samsung,  Qualcomm, Ericsson
· based on 12 bits CRC of PSCCH 
· CATT, ZTE, Samsung, MTK, CEWiT
· based on a combination of higher layer configured parameter from a configured ID list and 12 bits of CRC of PSCCH
· HW-HiSi
· based on 12 bits CRC of PSCCH and using PSSCH DMRS initialization equation if 2nd stage SCI is present, else, based on SL PRS ID and using DL PRS initialization equation
· OPPO
· based on 12bits LSB of destination ID
· Samsung
· based on 8 bits of source ID + 4 zero bits
· Samsung
· based on the CRC field of the 2nd SCI associated with SL PRS transmission
· LGE
· Range of  is:
· Most companies consider a range given by: 
· One company proposes to further consider if the range is to be extended beyond 4096 values.

[High] FL1 Proposal 2.2-1
· 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. 
	Company
	Comments

	CATT
	Support.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Support this proposal

	vivo
	Support

	[bookmark: _Hlk128353980]Futurewei
	Support.

	LGE
	Support.

	Apple
	Support

	ZTE
	Support

	Xiaomi
	Support 

	Samsung
	OK

	Sharp
	Support

	OPPO
	OK

	Panasonic
	Support 

	Lenovo	
	Support the proposal

	Bosch
	Support the proposal

	InterDigital
	Support.

	CMCC
	Support

	Qualcomm
	Support

	Nokia, NSB
	Support




[High] FL1 Proposal 2.2-2
· 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 one of the following (to be down-selected):
· Alt 1: Initialization equation as for DL PRS
· Alt 2: Initialization equation as for SL CSI-RS.

	Company
	Comments

	CATT
	Support.
For the second proposal, we support Alt.1. For SL-PRS generator initialization function , it is reasonable to replace the parameter  with  in the  equation of DL-PRS.

	Spreadtrum
	Support.

	NEC
	Support, and prefer Alt.1 for the second proposal.

	CEWiT
	Support principally. For second proposal we support Alt 2 or may be we need to merge the Alt1 and Alt2. 

	vivo
	Alt 1

	Futurewei
	Support.

	LGE
	We support the first bullet, and the Alt 1 of the second bullet.

	Apple
	Support, Alt 1

	ZTE
	Support with Alt 1.
Two alternatives are not quite clear for us, maybe Proposal 2.2-2 should be discussed with proposal 2.2-3. Because anyway the initialization equation of DL PRS and SL CSI-RS  are quite similar.

	Xiaomi
	Support. Alt 1.

	Samsung
	OK

	Sharp
	Support

	OPPO
	Fine with Alt 1.
For Alt 2, to support more IDs, we propose to use initialization equation for PSSCH DMRS, we are also fine to add this as the 3rs alternative.

	Panasonic
	Support 

	Lenovo
	Support and would prefer Alt. 1

	Bosch
	Support. Alt 1.

	CMCC
	Alt. 1 is preferred from privacy perspective.

	Qualcomm
	We support the proposal and prefer Alt 1.

	[bookmark: OLE_LINK40]Huawei, HiSilicon
	Support. 
For the second proposal, we support Alt.1. 

	Nokia, NSB
	Support



[High] FL1 Proposal 2.2-3
· For SL PRS sequence generation, consider the following options to define the parameter :
· Option 1:  is a higher layer configured parameter
· Option 2:  is based on 12 bits CRC of PSCCH 
· Option 3: based on a combination of higher layer configured parameter from a configured ID list and 12 bits of CRC of PSCCH
· Option 4:  is based on 12 bits CRC of PSCCH and using PSSCH DMRS initialization equation if 2nd stage SCI is present, else, based on SL PRS ID and using DL PRS initialization equation
· 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.

	Company
	Comments

	CATT
	We support Option 1 and Option 2.

	Spreadtrum
	We prefer Option 1 and Option 6.

	NEC
	We support Option 1.

	CEWiT
	Support option 2 or option 3

	vivo
	For option 1, we would like to share some understanding of the high-layer configuration to make sure we are aligning the majority. In NR, the sequence ID is configured per PRS resource. But for SL, we think the sequence ID should be per UE per positioning session and may not need to configure the sequence ID per resource in resource pool configuration since resource pool configuration is common for all UE.

	Futurewei
	Support.

	LGE
	We support option 7, which is generated based on both source and destination ID of UE. It should be unique enough for orthogonalization between SL PRS sequences, and support different SL PRS sequence ID for different SL positioning sessions.

	Apple
	Support

	ZTE
	We are ok with either Option 1 or Option 2.

	Xiaomi
	Option 1 and 2.

	Samsung
	If the intension of the proposal is just to capture possible options and not to down-select at this meeting, we suggest to add “at least” in the main bullet.

	Sharp
	We think Option 2, Option 4, Option 6 and Option 7 are all reasonable approaches to define .

	OPPO
	How to derive the ID depends on whether the ID can be known to the non-destination receiver if privacy is a concern, wheter SL PRS is used for SL RSRP measurement in SL PRS RA scheme 2, etc.  Note that, the first issue (i.e. privacy) is out of RAN scope. As this is the first meeting of the WI, we propose to start our discussion from these issues.

	Panasonic
	We support option 1 or 3.

	Lenovo	
	Support as an initial proposal with preferences for Option 1, 5 and 6, further down-selection may be needed

	mtk
	Option 2, and option 1

	Bosch
	We support Option 1, Option 2, Option 3, Option 4 as starting point. Further down-selection may be needed.

	CMCC
	We would like to first clarify the meaning of higher-layer configuration.

	Qualcomm
	We support the proposal and Option 1

	Huawei, HiSilicon
	We prefer Option 2 and Option 3. We also suggest to clarify that the higher layer configuration could be either per UE or per resource pool, which is a separate discussion.

	Nokia, NSB
	Support, prefer Option 1, but OK to consider other options



[Medium] FL1 Proposal 2.2-4
· Range of the parameter  is:  
· FFS: whether the range is extended.

	Company
	Comments

	CATT
	Support.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Support. 

	Futurewei
	Support.

	LGE
	We support the range from 0 to 4095. We don’t see a need for further extension.

	Apple
	Support

	ZTE
	Support.

	Xiaomi
	Support 

	Samsung
	OK

	Sharp
	Support

	OPPO
	This proposal related to 2.2-2 and 2.2-3, we propose to postpone this proposal

	Panasonic
	Support 

	Lenovo
	Support

	Bosch
	Support

	InterDigital
	Support.

	CMCC
	Support to reuse the range from DL PRS.

	Qualcomm
	Support

	Nokia, NSB
	Support




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




Inputs from submitted contributions. 
	Reference
	Views

	Nokia [3]
	
	Proposal 3: Support the following parameters of SL-PRS structures: 
· Comb size (N) of SL-PRS: 1, 2, 4, 6, 8, 12. 
Don’t consider N>12.
· The number of symbols (M) of SL-PRS: 1, 2, 4, 6, 8, 12. Other values of M (1~12) can also be considered depending on resource allocation and SL-PRS multiplexing to be agreed. 


Proposal 4: Support fully staggered SL-PRS pattern and partially staggered SL-PRS pattern. 
Proposal 5: Consider that a subset of N and M from the whole set specified is (pre-)configured by network for each resource pool.  

	Futurewei [4]
	Proposal 2: Support repetition of the RE-offset of the first SL-PRS symbol in the last SL-PRS symbol for larger comb size. For instance, for comb size >4.
Proposal 3: The number M of SL-PRS symbols in a slot takes a value in {n2, n4, n6, n8, n10, n12} set. 
Proposal 4: For shared resource pools slot size of 12 symbols should not be supported for SL-PRS transmissions.


	HW-HiSi [5]
	Proposal 2: Support FDMed SL-PRS resources for dedicated resource pool, and for shared resource pool of Option 2 (SL-PRS without SL-SCH).
Proposal 3: Support TDMed SL-PRS resources within the same slot for dedicated resource pool, and for shared resource pool of Option 2 (SL-PRS without SL-SCH).
Proposal 4: The number of SL-PRS resources within one slot should be designed based on the slot format and the available symbols of the slot.
Proposal 5: Support consecutive symbols mapping of SL-PRS pattern for both dedicated resource pool and shared resource pool of Option 2 (SL-PRS without SL-SCH).
Proposal 6: Support non-consecutive symbols mapping of SL-PRS pattern for shared resource pool of Option 1 (SL-PRS with SL-SCH), i.e., skip the symbols occupied by DMRS and SL CSI-RS.
Proposal 7: Support full RB frequency domain pattern of SL-PRS within the dedicated resource pool.
Proposal 8: Support flexible bandwidth of SL-PRS within the share resource pool, including both Option 1(SL-PRS with SL-SCH) and Option 2(SL-PRS without SL-SCH).

	Spreadtrum [6]
	Proposal 2: For the frequency domain pattern for multi-symbol SL-PRS, fully staggered SL-PRS pattern and partially staggered SL-PRS pattern should be supported.
Proposal 7: For AGC training, one symbol preceding the set of SL-PRS symbols can be used 
Proposal 8: For Rx/Tx turnaround, one symbol after the set of SL-PRS symbols can be used.

	OPPO [7]
	Proposal 2: With regards to the number M of SL-PRS symbols within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround, at least {1,2,4,6,8,12} are included.
Proposal 3: Not to consider N>12 as a potential candidate value(s).
Proposal 4: In shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols or non-consecutive symbols.
Proposal 5: RE-Offset sequence defined for Uu DL-PRS/SRS-Pos should be reused for SL PRS, with the exception that  and  should be interpreted as the index of a symbol/starting symbol within the SL PRS resource.
Proposal 6: 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 9: With regards to the bandwidth of SL-PRS transmission, the bandwidth of SL-PRS shall be the same as that of the resource pool, and the minimum bandwidth of SL PRS is 20MHz.
Proposal 12: The first symbol of a SL PRS time resource is used for AGC.
Proposal 13: The last symbol of a SL PRS time resource can be used for Rx/Tx turnaround (if needed), FFS under which condition the symbol for Rx/Tx turnaround is needed.

	vivo [8]
	Proposal 2: 
· {2, 4, 6} can be supported first for the comb sizes of SL-PRS 
· FFS: 1, 8, 12 
· {2, 4, 6} can be supported first for the symbol numbers of SL-PRS 
· FFS: 8 
Proposal 3: 
· Partial staggered pattern should be supported for SL-PRS considering SL structure.
Proposal 4: 
· Only a comb size and an SL-PRS symbol value can be configured per resource pool. 
Proposal 5: 
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used

	Xiaomi [9]
	Proposal 2: The supported values for SL-PRS symbols of a SL-PRS resource M includes {1,2,4,6,8}.
Proposal 3: The supported values of comb size N include {1,2,4,6,12}.
Proposal 4: SL PRS transmission with flexible bandwidth is supported in both dedicated resource pool and shared resource pool.
Proposal 6: The RE offset sequence within a DL PRS resource is reused for that within a SL PRS resource. 


	CATT [10]
	Proposal 5: Partially staggered pattern and full staggered pattern should be supported as frequency domain and time pattern within a SL-PRS resource. 
· M symbol(s) of SL-PRS with comb-N, with M<=N, at each symbol a different RE offset is used.
Proposal 6: Single symbol SL-PRS should be supported in order to improve the flexibility of SL-PRS configuration and transmission.
Proposal 7: The candidate values of symbol numbers of SL-PRS within a slot should be M={1, 2, 4, 8}. 
Proposal 8: The candidate values of comb size of SL-PRS should be N={2, 4, 8}. The value of {1, 6, 12} and other values should not be supported as the candidate values.
Proposal 9: RE-Offset sequence within a SL-PRS resource across the symbols should follow the table below: 
	
	

	
	
	
	
	

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

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

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



Proposal 10: 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 11: For the SL-PRS in dedicated resource pool, one AGC symbol is needed before the SL-PRS transmission/reception, and one GP symbol is needed after the SL-PRS transmission/reception.
Proposal 13: For dedicated resource pool, one AGC symbol should be always allocated before every SL-PRS transmission/reception or SCI+SL-PRS transmission/reception. And one GP symbol should be always allocated after every SL-PRS transmission/reception or SCI+SL-PRS transmission/reception.

	China Telecom [11]
	Proposal 3: With regards to the comb size N of a SL-PRS resource, the value of N = {1 2, 4, 8, 8, 12} can be considered at first.
Proposal 4: Refer to the existed PRS pattern in TS 38.211 Table 7.4.1.7.3-1 when determine the sets of symbol length within a slot M and RE offset. Specifically, take  as potential candidate values, and determine together with N the value of RE offset.
Proposal 5: Support the time domain repetition of SL-PRS within a PRS resource set.

	Sharp [12]
	Proposal 4: For SL-PRS, the supported set of values for comb size (N) is {1, 2, 4, 6, 12}.
Proposal 5: For SL-PRS, support for N > 12 is de-prioritized until the design for N <=12 is completed.
Proposal 6: For SL-PRS, the set of values for the number of symbols (M) is {1, 2, 4, 6, 12}.
Proposal 7: A single combination of (M, N) is configured in a dedicated resource pool or a shared resource pool.

	ZTE [13]
	Proposal 1: For pseudorandom-based SL-PRS, apply similar sequence design as DL-PRS:
· SL-PRS sequence ID: the value range is 0-4095 
· Select one of the following two options regarding SL-PRS sequence configuration:
· SL-PRS sequence ID is configured via high layer signaling
· SL-PRS sequence ID is related to CRC for the sidelink control information
· Offset in high-bit: introducing a high-bit offset for better multiplexing with SL CSI-RS, i.e. use the following formula

Proposal 2: 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, 
· The number of SL-PRS symbols can be {1, 2, 4, 6, 12}
· One symbol SL-PRS excluding the AGC-symbol and Gap symbol should be supported
· Consider Comb size N > 12, e.g. N = 16, 24, 32 and 64
Proposal 3: 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
· One symbol after a SL-PRS resource can be used

	NEC [14]
	Proposal 2: 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 4: An AGC/switching symbol before/after each separate SL-PRS in a slot should be supported, namely each separate SL-PRS should has corresponding AGC symbol and switching symbol respectively. 

	SONY [15]
	Proposal 1: Support SL-PRS frequency domain with comb structure. The legacy comb-N structure in legacy NR positioning can be used as the baseline.
Proposal 2: 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 4: SL-PRS bandwidth within a resource pool is reconfigurable up-to the maximum resource pool bandwidth .

	Panasonic [16]
	Proposal 3: The design for SL-PRS should be unified and a truncated configuration would be used for spectrum less than 100MHz.
Proposal 4: Both the reference signal sequence and the initialization formula could be re-used, while the SL-PRS sequence ID needs to be separately designed for SL UEs with Scheme 1 and Scheme 2
Proposal 7: 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.


	Intel [17]
	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
· Both fully and partially staggered pattern can be supported for SL-PRS.
· Comb size of {1, 2, 4, 6, 8, 12} can be supported for SL-PRS transmission. FFS: comb size of 16. 
· Existing RE offset sequence for DL-PRS can be considered as a starting point for RE offset sequence for a SL-PRS transmission. 
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 5
· Support AGC and guard symbol for Tx-Rx turnaround time for a SL-PRS transmission in a dedicated SL-PRS resource pool.
· Multiple AGC and guard symbols can be considered if SL-PRS transmissions from different UEs are multiplexed in a TDM manner. 


	CMCC [18]
	Proposal 1: Slot-based scheduling granularity for SL-PRS is supported as the starting point.
· FFS: Sub-slot scheduling granularity for SL-PRS.
Proposal 2: For a SL-PRS slot:
· 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 3: For the comb size N of SL-PRS, consider at least the following values:
· N = {[1],2,4,6,8,[12]}
Proposal 4: For the number of SL-PRS symbols M (excluding AGC and GAP symbols), consider at least the following values:
· M = {[1],2,4,6,8,[12]}
Proposal 5: Both full staggering and partial staggering pattern are supported for SL-PRS.
Proposal 6: RAN1 does not consider non-consecutive symbols SL-PRS for shared resource pool.
Proposal 7: Parameters of SL-PRS, e.g., SL PRS pattern (incl. number of symbols, comb size), and bandwidth, should be (pre-)configured in a resource pool level.
Proposal 8: 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).

	IDCC [19]
	Proposal 1: Support sub-slot-based SL-PRS transmission in a dedicated resource pool for SL-PRS.
Proposal 3: In a dedicated resource pool for SL-PRS, support one AGC symbol at the beginning of each 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 sub-slots in a slot is configurable in a dedicated resource pool for SL-PRS.
Proposal 6: Study RE-level frequency multiplexing of SL-PRS transmissions in a dedicated resource pool for SL PRS.
Proposal 20: In a shared resource pool, support consecutive symbols for SL-PRS.

	Fraunhofer [20]
	Proposal 3: 	With regard to the slot supporting SL-PRS transmission  
· Support SL-PRS allocation among several sub-channels and over a set of OFDM symbols 
· The COMB structure will be used for the SL-PRS sequence only, whereas the PSCCH and PSSCH does not use a COMB structure
· The PSSCH can include additional control information associated with the SL-PRS configuration. 

Proposal 4: 	Consider two (or more) non-contiguous (up to 40 MHz each) frequency allocations for SL-PRS to generate a wideband fragmented spectrum

	Lenovo [21]
	Proposal 4: Support at least the following candidate values for a SL-PRS resource:
· N (comb-size) = {2,4,6,8}
· M (symbol length) = {2,4,6,8}

Proposal 5: RAN1 to further consider SL-PRS start symbol in a slot and other candidate symbol lengths M= {10,11,12} for SL PRS depending on the SCI and SL-PRS multiplexing option.

Proposal 6: RAN1 to consider at least the fully staggered SL PRS design option. FFS the positioning performance of partially staggered designs.

Proposal 8: Study different SL-PRS comb size multiplexing in a slot and any restriction, if applicable.
Proposal 10: In the case of a dedicated resource pool, the bandwidth of SL-PRS shall be the same as that of the resource pool.

	Samsung [22]
	Proposal 2: For dedicated resource pool(s) for SL-PRS, new PHY structure is considered for SL PRS transmission including at least
· One AGC symbol before first symbol, One GAP symbol after last symbol
· PSCCH (contain the 1st stage SCI)
· SL PRS symbols
· PSSCH (only contain the 2nd stage SCI)
Proposal 3: At least for dedicated resource pool(s) for SL-PRS, consider SL PRS RE level multiplexing on same slot/sub-channel to improve SL PRS capacity and resource utilization efficiency in a resource pool.
Proposal 5: Frequency and time domain SL PRS pattern is decided by comb size, SL-PRS symbol length, and comb offset across symbols 
· Support comb size N = {1,2,4,6,8,12}
· Support PRS symbol length M = {1,2,4,6,8,12}
· FFS: other values for M if needed.
· Transmission comb offset can be staggered across symbols.
· SL PRS symbols is consecutive in a slot both for dedicated and shared resource pool.
Proposal 8: The bandwidth of SL PRS can be same or smaller than that of the resource pool.


	Apple [24]
		Supportable Bandwidth
	Support up to 100 MHz for FR1 (276 PRBs) and 400 MHz (264 PRBs) for FR2. 
Discuss change in minimum # of PRBs (currently 24 PRBs) and granularity (currently 4 PRBs).

	Frequency Domain Pattern
	Fully Staggered Pattern, N = {2,4,6,8,12}

	Time Domain Pattern
	M = {1,2, 4, 6, 8 12}
For shared RP, discuss interaction with higher priority signals

	AG Time/RxTx Turnaround
	Design extra symbol for AGC training and RxTx turnaround




	Qualcomm [25]
	Observation 1: It is not possible to support 12-symbol SL PRS due to AGC, PSCCH, and Rx-Tx turnaround symbols.

Proposal 2: Support SL-PRS transmission on 2, 4, 6, 9, and 10 symbols.
Proposal 3: Support SL-PRS transmission comb-2, comb-4, and comb-6 mapping.
Proposal 4: SL-PRS reuses existing RE offset patterns from DL-PRS.
Proposal 5: In the shared resource pool, SL-PRS transmissions are limited to comb size . FFS .
Proposal 6: The number of symbols used for SL-PRS transmission is always at least as large as the SL-PRS comb size.
Proposal 7: A symbol for AGC training and a gap duration are included before and after transmissions containing SL-PRS, respectively.


	DCM [26]
	Proposal 1:
· Postpone discussion on the number M of SL-PRS symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.
Proposal 2:
· Postpone discussion on SL-PRS-specific AGC/Gap symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.
Proposal 3:
· The bandwidth of SL-PRS can be same or smaller than that of the resource pool.

	LGE [27]
	Proposal 3: Fully and partially staggered comb pattern are supported.
Proposal 4: At least the comb sizes {1, 2, 4, 5, 10, 12} are supported.
· FFS the comb sizes {6, 8}
Proposal 5: A single symbol SL PRS with comb size=1 is supported.
Proposal 7: One AGC symbol is located before every SL PRS resource.
Proposal 8: One TX/RX turnaround symbol is located after every SL PRS resource.
Proposal 9: 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

	MTK [28]
	Proposal 2-1: A single comb number for SL-PRS could be considered. When being considered, comb-4 is preferred

Proposal 2-2: Several comb numbers with hierarchy, for example comb-2 and comb-4 could be considered. Note that in one symbol, a comb-2 RS is to occupy two comb-4 indexes

Proposal 2-3: The partial staggering structure that the symbol number being less than the comb number could be considered for SL-PRS. When being considered, the comb-4 with 2 symbols structure is preferred

Proposal 2-4: In dedicated resource pool, the SL-PRS in the AGC symbol may follow the RE offset in the last symbol of the SL-PRS resource

Proposal 2-5: In shared resource pool when data and SL-PRS may be transmitted in the same symbol, the contents in the AGC symbol could be duplicated from the first symbol of PSSCH

	Ericsson [29]
	Observation 1	Partially staggered comb patterns have a TOA range of at least 200m for comb 12, up to 1.5km for comb 2 with the largest SCS, which is well in range for the use cases in sidelink positioning.
Observation 2	Large comb sizes with partial staggering are compatible with the use cases for sidelink PRS.
Proposal 1	The resolution of frequency domain allocation for the SL PRS is 1 subchannel.
Proposal 2	For shared pools, the frequency domain allocation is included in the SCI.
Proposal 3	For dedicated pool downselect between the following:
a.	The bandwidth of SL-PRS is fixed to the dedicated resource pool bandwidth
b.	The bandwidth of SL-PRS can be smaller than the resource pool
i.	FFS: The starting subchannel and number of subchannel occupied by the SL PRS resource is either provided in the SL PRS resource configuration or allocated when the resource is in use (via e.g. SCI or higher layer signalling).
Proposal 4	The following SL PRS parameters are configured in the pool containing the SL PRS (dedicated or shared)
a.	Starting PRB for the FDRA (lowest RB index of the subchannel with the lowest index)
b.	Subchannel size (at least for shared resource pool)
c.	Maximum bandwidth
Proposal 6	The existing comb sizes (e.g. 2,4,6,12) for DL PRS are supported for SL PRS.
Proposal 7	Supports partial staggering in SL-PRS with the following combinations (M,N) of M-symbols for comb N {1,2}, {1,4}, {1,6}, {1,12}, {2,2}, {2,4}, {2,6}, {2,12}, {4,4}, {4,12}, {6,6}, {6,12},  {12,12},
Proposal 8	For SL PRS patterns, reuse the SL PRS mapping equation, with the offset table updated as follow:
	
	Symbol number within the downlink PRS resource 

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

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

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

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

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



Proposal 9	The SL PRS can be configured with a starting symbol between symbol 1 and 13 in a slot
Proposal 13	For dedicated pool, one AGC symbol is associated with each SL PRS transmission in the slot.
Proposal 14	The AGC symbol is placed in the first available symbol not occupied by PSCCH, before the SL PRS, and is a duplicate of the SL PRS first symbol.
Proposal 15	send an LS to RAN4 asking to study suitable guard time values to enable SL RTT within and across SL slots

	CEWiT [30]
	Observation 1: Full staggered pattern is important for accurate positioning measurements in different channel conditions and for better link gain and coverage. Further it is important to have phase tracking property in the SL-PRS inherently by design.

Proposal 3: For SL-PRS frequency domain pattern fully staggered SL-PRS pattern with repetition should be supported. Repetition factor of fully staggered pattern is at least 2. 
Proposal 4: For SL-PRS time domain pattern, maximum number of symbols can be 12.
Proposal 5: For SL-PRS time domain pattern, time domain SL-PRS location is provided from the close set given below,

Whereas,
·  is start of the symbol in the slot.
·  is max number of repetitions configured.

Proposal 7: SL positioning related slot, first symbol should be ACG symbol and last should be guard symbol. Additional ACG symbol/Guard symbol can be configured if reporting is configured in the same slot.  



Summary of observations based on submitted contributions:
Frequency domain resource mapping of SL PRS
On comb sizes (N):
· Comb sizes (N) of 2, 4, 6, 8, 12
· Nokia, Spreadtrum, OPPO, vivo (FFS: 8, 12), xiaomi (except 8), CATT (except: 6, 8), China Telecom, Sharp (except: 8), Apple, CMCC, Intel, Lenovo (except: 12), Samsung, QC (except: 8, 12), LGE (also: 5, 10; except: 12; FFS: 6,8), Ericsson (Except: 8), CEWiT (except: 8)
· Comb size (N) = 1
· Supported by: OPPO, xiaomi, HW-HiSi (in dedicated resource pools), China Telecom, Intel, Sharp, Apple, Samsung, LGE
· Not supported: CATT, Ericsson
· FFS: vivo, CMCC
· Comb size (N) ≥ 16
· Supported by: ZTE (also, values > 16)
· Not supported: Nokia, OPPO, CATT, QC
· FFS: Intel, Sharp (de-prioritized)
· In addition, one company (MTK) proposes to support a very limited number of comb sizes (e.g., only 4), or a few nested values (e.g., 2, 4)

[High] FL1 Proposal 2.3-1
· For SL PRS, 
· at least comb sizes (N) 2, 4, and 6 are supported.
· comb sizes (N) > 12 are not supported.
· FFS: support of comb sizes (N) of 1, 8, 12.

	Company
	Comments

	CATT
	For comb size, we support 2,4 and 8. But if the majority wants 2,4 and 6, we can live with 2, 4 and 6. Other comb size or comb sizes (N) > 12 are not supported.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	We are fine with the proposal. Regarding last FFS we are fine to include 8 in the list.

	vivo
	Support

	Futurewei
	Support. 

	LGE
	In general, we support FL proposal. The comb size of 1 should be supported for short latency SL positioning. In addition, the comb size of 5 & 10 needs to be supported becaused it fully utilizes the whole symbols of a slot in ECP & NCP mode respectively, when combined with one AGC and TX/RX turnaround gap symbol and only SL PRS is transmitted in a slot. As we didn’t decided yet a SL PRS slot structure, we keep 5 and 10 for the comb size as FFS.
FFS: support of comb sizes (N) of 1, 5, 8, 10, 12.

	Apple
	Fine with the FL’s proposal

	ZTE
	Regarding the FFS, we support 1, 8, 12. 
Comb size >12 is useful for more UEs’ multiplexing. At least for partial staggering, it is feasible to support larger comb size.

	Xiaomi
	support

	Samsung
	We prefer to include comb size=1.

	Sharp
	Support

	OPPO
	Fine with the proposal. In our view N=1 should be supported.

	Panasonic
	Support 

	Lenovo	
	Support, with a preference to at least include 8

	mtk
	1, we prfer to support a single comb size, for example comb-4 only
2, if majority view is to prefer several comb sizes, we also suggest these comb sizes have hierarchy, for example, comb-2 comb-4 and comb-8. Two comb-8 RS with proper RE offset is equivalent to a comb-4 RS
3, {comb-2, comb-4, comb-8} and {comb-3, comb-6, comb-12} maybe treated as different group. We prefer to support comb size at a same group

	InterDigital
	Support.

	CMCC
	We think that this issue is related to the slot structure of SL PRS. For dedicated RP, for example, whether PSCCH and/or PSSCH is included in addition to SL PRS in a slot. We can wait for the progress on that issue before we are having this proposal. 

	Qualcomm
	Support

	Nokia, NSB
	Support




On RE-offset sequence for SL PRS:
· Most companies propose to consider reusing the RE-offset sequence specified for DL PRS.
· Few companies proposed some adaptations to the DL PRS offset sequence. 
· The exact RE-offset sequences may be decided once the comb sizes are agreed. 

[Medium] FL1 Proposal 2.3-2
· For RE-offset sequence for SL PRS, the RE-offset sequences specified for DL PRS are considered as a starting point.
· Exact RE-offset sequences, including potential adaptations to DL PRS RE-offset sequences, to be determined once the supported comb sizes (N) are decided. 

	Company
	Comments

	CATT
	Support. The RE-offset sequence should be discussed after the comb size are decided.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Support

	vivo
	We are okay with the motivation, but “RE-offset sequence” may be unclear, we prefer to remove “sequence” after RE-offset

	Futurewei
	Support.

	LGE
	Support

	Apple
	Support

	ZTE
	We also don’t clear about the “RE-offset sequence”.

	Xiaomi
	support 

	Samsung
	OK. We suggest to modify the sub-bullet simply as
FFS: exact RE-offset sequence for SL PRS.

	Sharp
	Support

	OPPO
	OK

	Panasonic
	Support 

	Lenovo 	
	Support

	InterDigital
	Support

	Qualcomm
	Support

	Nokia, NSB
	Support



On SL PRS Bandwidth (BW):
· For dedicated resource pools
· Several companies propose that SL PRS BW is same as resource pool BW for dedicated resource pools. This is primarily motivated by performance considerations. Given a dedicated SL PRS resource pool, using the max available SL PRS BW can be seen as critical to achieve good localization/ranging accuracy. Further, it is argued that FDM-based multiplexing of SL PRS may be still realized via multiple dedicated resource pools for SL PRS within a single SL BWP/SL PFL that may be multiplexed in frequency.
· Supported by: HW-HiSi, OPPO, CMCC, Intel, Lenovo
· Multiple companies also propose that SL PRS BW can be smaller than resource pool BW for dedicated resource pools. This is in view of the possibility that for certain use-cases, the required SL PRS BW may be smaller than dedicated SL PRS resource pool BW and in such cases, FDM based multiplexing should be considered for resource efficiency. 
· Supported by: vivo, xiaomi, SONY, Samsung, DCM, Sharp, NEC
· For shared resource pools
· Many companies propose that SL PRS BW can be smaller than resource pool BW.
· Some companies further propose that SL PRS BW is same as the BW indicated for PSSCH if/when PSSCH is present in a shared resource pool.
· vivo, CATT, Intel
[bookmark: _Hlk128172394][Medium] FL1 Proposal 2.3-3
· For shared resource pools,
· SL PRS BW can be smaller than resource pool BW.
· FFS: SL PRS BW is same as the BW indicated for PSSCH if/when PSSCH is present in a shared resource pool.

	Company
	Comments

	CATT
	Support. 
The bandwidth of SL-PRS should be (pre-)configurable and it can be same or smaller than that of the resource pool in order to get a right balance between positioning accuracy and SL-PRS overhead.
For the FFS, we support SL PRS BW is same as the BW indicated for PSSCH if/when PSSCH is present in a shared resource pool.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Suppot

	vivo
	We prefer the SL PRS BW to be the same as the BW indicated for PSSCH to guarantee the backward compatibility

	Futurewei
	Support.

	Apple
	Support

	ZTE
	Generally ok.
For the first bullet, it is better to replace it with “The BW of SL-PRS is up to configuration”.

	Xiaomi
	Support

	Samsung
	We think that FFS bullet is not necessary

	Sharp
	We support the proposal if the FFS is removed. We think the FFS is conditioned on too many factors unclear yet in RAN1.

	OPPO
	OK

	Panasonic
	Support 

	Lenovo
	Generally fine, but is the case for BW for dedicated pools missing from the proposal? 

	InterDigital
	Support

	Qualcomm
	We agree with vivo’s comment about backward compatibility and propose to update the proposal:
· For shared resource pools,
· SL PRS BW can be smaller than resource pool BW is the same BW indicated for PSSCH in SCI-1.



	[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Huawei, HiSilicon
	Support.

	Nokia, NSB
	Support




On granularity of frequency domain resource allocation for SL PRS:
· One company proposes that SL PRS BW is configured/indicated with granularity of subchannels
· Note: For R16 SL, subchannelSize can be {10,12,15,20,25,50, 75,100} PRBs
· One company 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
· One company proposes that minimum BW of SL PRS should be 20 MHz.
· Further inputs from companies and discussions may be necessary to make progress on this aspect. 

Summary of observations based on submitted contributions:
Time domain resource mapping of SL PRS
On the number of symbols (M) for a SL PRS resource
· Number of symbols (M) = {2, 4, 6, 8}
· Nokia, Futurewei, vivo (FFS: 8), xiaomi, CATT (except 6), China Telecom, Sharp (except: 8), ZTE (except: 8), NEC, Apple, CMCC, Intel, Lenovo, Samsung, QC (except: 8)
· Number of symbols (M) = 1: 
· Supported by: Nokia, xiaomi, CATT, China Telecom, Sharp, ZTE, NEC, Samsung, LGE, Intel
· FFS: vivo, CMCC
· Number of symbols (M) = 12: 
· Nokia, Futurewei, China Telecom, Sharp, ZTE, NEC, Apple, Lenovo (FFS), Samsung, Ericsson, CEWiT
· QC: Not possible when considering AGC, gap, and PSCCH symbols multiplexed in a slot.
· Additional values of M (1~12) can also be considered depending on resource allocation and SL-PRS multiplexing to be agreed
· Supported by: Nokia, China Telecom, Lenovo, Samsung, QC (only 9 and 10)
· At least one company (DCM) proposes to postpone decision on value(s) of M until after the multiplexing details for SL PRS and other SL channels/signals within a slot are decided.

[Medium] FL1 Proposal 2.3-4
· For SL PRS, 
· at least the following values for numbers of symbols (M) are supported: 2, 4, and 6.
· FFS: support of  numbers of symbols (M) from {1, 8, 12} or other values from 1~12.

	Company
	Comments

	CATT
	For number of symbols, we support 1,2,4 and 8. But if the majority wants 2,4 and 6, we can live with 2, 4 and 6. 

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	We support 8 and 12. 

	Futurewei
	Support. Prefer adding 1, 8 and 12.

	LGE
	We support at least the number of symbols same as the comb size (fully staggered pattern). Other values smaller or larger than the comb size can be FFS. Let’s discuss the details on the concete number after finalizing the comb sizes.
· For SL PRS, 
· at least support the number of SL PRS symbols same as the comb sizes
FFS: other values.

	Apple
	Fine with proposal

	ZTE
	For the number of symbols for SL-PRS, we support {1,2,4,6,8,12}. One symbol SL-PRS excluding the AGC-symbol and Gap symbol should be supported for better efficiency and larger capacity.

	Xiaomi
	support

	Samsung
	OK

	Sharp
	Support

	OPPO
	OK

	Panasonic
	Support 

	Lenovo
	Supportive, we also prefer the inclusion of at least 8

	mtk
	1, It seems to be more appropriate to discuss this after comb size is determined, since number of  symbols may depend on which comb size to be used.
2, we prefer smaller symbol number since SL is mainly for short range transmission, so 2 (suitable for comb-2, 4, 8) and 4 (suitable for comb-4, 8) are considered

	InterDigital
	Support

	CMCC
	Similar views as that under FL1 Proposal 2.3-1.

	Qualcomm
	We are ok with the proposal at this point. Further values, e.g. 8 and 9, can be included once the slot structure is clearer.

	Huawei, HiSilicon
	We think it is too early to agree to the symbol numbers. It depends on slot structure.

	Nokia, NSB
	Support




On AGC and gap symbol for SL PRS:
· Most companies acknowledge the need for an AGC symbol prior to a SL PRS and a gap symbol for Tx-Rx switching following a SL PRS. 
· However, 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.
· 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
· Majority preference
· 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.
· LGE, MTK
· 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.
· LGE
Considering the majority support for the first option for realization of AGC symbol and the fact that the use of AGC symbol may be opportunistic and not always feasible depending on UE implementation, the following is proposed, starting with the case of dedicated resource pools. The case involving shared resource pools may require further considerations on details of multiplexing with other signals/channels. However, it is acknowledged that there may be exceptions to the presence of AGC and gap symbols and such cases can be discussed as a next step.

[High] FL1 Proposal 2.3-5
· For a SL PRS resource at least in a dedicated resource pool, 
· The first symbol of SL PRS is repeated to realize an AGC symbol
· FFS: Exceptions, if any
· There is a gap symbol following the last symbol of SL PRS resource
· FFS: Exceptions, if any
· FFS: for SL PRS resource in a shared resource pool.

	Company
	Comments

	CATT
	Support.
In our view, for the SL-PRS in dedicated resource pool, one AGC symbol is needed before the SL-PRS transmission/reception, and one GP symbol is needed after the SL-PRS transmission/reception.

	NEC
	Support.

	CEWiT
	Agree with first sub bullet but for second sub bullet need to understand the purpose after end of SLPRS resource. We could agree that if remaining symbols are used for reporting purpose then GP is necessary. On this need some discussion further.

	Futurewei
	Support.

	LGE
	Though we recognize that the majority view is the copy of the first symbol, the copy of the last symbol should be always beneficial than the copy of the first symbol, considering the FL summary. We still support the copy of the last symbol of SL PRS as an AGC symbol. This issue is also related to FL1 Proposal 2.3-6.

	Apple
	Support

	ZTE
	We support one symbol preceeding a SL-PRS resource as AGC symbol and one symbol after a SL-PRS resource as gap symbol. 
As for the design of AGC symbol, in order to occupy more REs for extra gains, AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL-PRS.
For shared resource pool: if no AGC is introduced, we may need to make sure the transmission power of SL-PRS is the same as PSCCH/PSSCH.

	Xiaomi
	support

	Samsung
	OK

	Sharp
	We think this can be discussed when there is consensus on the definition of “SL-PRS resource”.
On the proposal itself, we would like to propose some changes of wording as follows, 
· The first symbol of a SL PRS resource is repeated in its immediately preceding symbol to realize an AGC symbol
· FFS: Exceptions, if any
· There is a gap symbol following the last symbol of a SL PRS resource
FFS: Exceptions, if any

	OPPO
	In SL AGC is always needed.
But we think it is premature to agree that there is a gap symbol, if one slot can contain multiple TDMed SL PRS resources, gap symbol would degrade resource efficiency dramatically, if in this case PSCCH associated with each PRS resource are FDMed (which is open now), gap symbol can not address the half duplex restriction, even the PSCCH are TDMed, as UE is not necessary to receive all SL PRS, it is also questionable whether a gap symbol is needed. 

	Panasonic
	Support 

	Lenovo
	Support, At least, the first symbol of a slot in dedicated resource pool can be set to AGC symbol and the last symbol of SL-PRS is followed by guard symbol. We also think further clarifications  may be needed on the AGC when multiplexing multiple UEs.

	mtk
	1, the existence of AGC symbol doesn’t mean it should be used only for AGC adjustment. It depends on UE implementation
2,  in our view, since SL-PRS would be staggered form, the agc symbol could follow the staggered pattern. For example, when a SL-PRS resource with comb-4, 4 symbols and RE offsets are 0 2 1 3. When the RE offset for agc symbol  is also 3, it can also be used for CFO/Doppler estimation, especially when a UE determines that AGC adjustment has been proper based on previous RS
3, the repetition on first symbol makes the RE offsets to be 0 0 2 1 3 in 5 symbols. We don’t think there is any benefit besides doing AGC. If it is claimed that the adjust symbols with RE offset 0 0 could be used for CFO estimation, then we should look at the TRS design in Rel-15 why the symbol spacing between 2 RS symbols is crucial to impact tracking performance 

	InterDigital
	We do not support the second sub-bullet regarding the gap symbol.
In our view, for sub-slot-based SL PRS in a dedicated pool, always having GAP symbol at the end of each SL PRS resource will result in spectrum inefficiency since GAP symbol is not necessary if the UE doesn’t need to switch Tx/Rx. Whether to configure a GAP symbol at the end of each SL-PRS can be configured.  
Regarding AGC symbol at the beginning of each SL PRS, we are supportive.

	CMCC
	This issue may be related to the SL PRS resource granularity and whether multiple SL PRS resources transmitted by the same Tx UE can be allocated within 1 slot. If this case will be considered, then our understanding is that AGC can be added to each resource, but GAP can exist only at the end of multiple SL PRS resources.

	Qualcomm
	Not support.
We agree that an AGC symbol is always needed in sidelink. However, the symbol location and its content would depend on the channels included in the dedicated resource pool.

	Nokia, NSB
	Support




Other time domain properties of SL PRS:
· Repetition of the RE-offset of the first SL-PRS symbol in the last SL-PRS symbol to further facilitate phase-tracking/Doppler estimation.
· Supported by: Futurewei (for comb size N > 4), HW-HiSi, Apple
· Up to configuration (e.g., with proper choice of M>N): OPPO
· SL PRS symbols are mapped only to symbols that are consecutive in time.
· Supported by:  CATT, ZTE (at least for dedicated pools), Intel, CMCC, IDCC, Samsung
· In shared resource pools, SL PRS symbols can be mapped to symbols that are non-consecutive in time.
· Supported by: HW-HiSi, OPPO, Apple
· NOTE: for shared resource pools, need to support non-consecutive SL PRS depends on details of multiplexing options for SL PRS with other SL channels/signals in a slot.

Here, it is noted that per agreement from the SI phase, SL PRS are mapped to consecutive-in-time symbols at least for dedicated resource pools.
	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




Given the dependency on design of SL PRS multiplexing in shared resource pool and related aspects on resource allocation, this issue may need to be revisited once further progress is made on the related SL PRS multiplexing and RA issues.

[Medium] FL1 Proposal 2.3-6
· Repetition of the RE-offset of the first SL-PRS symbol in the last SL-PRS symbol to further facilitate phase-tracking/Doppler estimation (to be down-selected from amongst the following):
· is supported by design for all (M, N) SL PRS patterns
· is supported for all (M, N) SL PRS patterns with N > 4
· may be realized based on proper SL PRS resource configuration (e.g., with proper choice of M>N) and/or may be realized using repetitions of SL PRS resources (if supported)
· is not supported.

	Company
	Comments

	Futurewei
	Support.

	LGE
	We support the last sub-bullet because the configuration can support the phase tracking as described in the 3rd sub-bullet. We think that the copy of the last symbol for AGC symbol can also take the same role for phase tracking.

	ZTE
	We prefer the third bullet.

	Samsung
	At this stage, we prefer it is not supported. We need to check further it’s practical gain.

	OPPO
	Fine with the proposal, we prefer the 3rd sub-bullet, i.e. up to (pre-)configuration. 

	Panasonic
	Support 

	Qualcomm
	We do not think this specific repetition is needed. We can discuss it in the context of mapping (third bullet) or not support it (fourth bullet).

	Huawei, HiSilicon
	Support the repetition pattern to increase the doppler shift estimation and compensation performance. 
Support the values of SL-PRS numbers M = N+1 for all comb sizes.




On (M, N) values, staggering and repetitions of SL PRS:
· Almost all companies support SL PRS patterns with full staggering, i.e., M = N.
· Many companies also support consideration of partially staggering SL PRS patterns, i.e., M < N.
· Supported by: Nokia, HW-HiSi, Spreadtrum, vivo, CATT, CMCC, LGE, MTK, Intel, Ericsson
· FFS: Lenovo, Apple
· Some companies also indicate consideration of SL PRS patterns with cyclic repetitions (of symbols with RE-offsets) when M > N.
· Supported by: [HW-HiSi], [QC], OPPO, [CEWiT]
· In addition, support of repetitions of SL PRS resources have also been proposed by several companies. For such cases, details of repetition patterns with or without gaps need further considerations
· Supported by: China Telecom, Panasonic, CEWiT.

Based on the above, at least support of fully staggered SL PRS patterns is recommended below. The support of partially staggered SL PRS patterns is motivated for use-cases with localization/ranging over short distances and in less frequency selective channels and also to facilitate more efficient TDM-based multiplexing of SL PRS resources within a slot – with other SL channels/signals or other SL PRS resources.
For the other two cases, further inputs and discussions may be necessary.
[High] FL1 Proposal 2.3-7
· SL PRS patterns with full staggering are supported.
· SL PRS patterns with partial staggering are supported.
· FFS: SL PRS patterns with M > N.
· FFS: Repetitions of SL PRS resources, including details.

	Company
	Comments

	CATT
	Support.

	Spreadtrum
	Support.

	NEC
	Support.

	CEWiT
	Support. 

	vivo
	Support

	Futurewei
	Support.

	LGE
	We support in general. If M>N, there should always be the same pattern of RE offset, so any cyclic repletion is not necessary.

	Apple
	Okay with justification for partially staggered case.

	ZTE
	Support.

	Xiaomi
	support

	Samsung
	OK

	Sharp
	Support

	OPPO
	OK

	Panasonic
	Support 

	Lenovo
	Generally supportive for both schemes

	Bosch 
	Support

	InterDigital
	Support

	CMCC
	Support in general, and we would like to further clarify on the last FFS. What does the repetition of SL PRS pattern mean?

	Qualcomm
	We prefer to keep the partially staggered case as FFS. The same TDM multiplexing is possible by using a smaller comb that is fully staggered or repeated.

	[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Huawei, HiSilicon
	Support. 

	Nokia, NSB
	Support



2.4 Multiplexing of a SL PRS resource with other SL channels/signals
Background: The following was agreed during the SI phase.
	Agreement
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
· Note: Companies are encouraged to provide their analysis and views on the above




Inputs from submitted contributions. 
	Reference
	Views

	Nokia [3]
	Proposal 5: Consider that a subset of N and M from the whole set specified is (pre-)configured by network for each resource pool.  

	Proposal 6: To enable backward compatibility in terms of slot design for a shared resource pool, SL PRS can be transmitted via one or more of the following:
· In PSSCH, e.g., if accompanying positioning meta-data will be sent in the same slot
· In PSFCH, using remaining resources from legacy SL transmissions, depending on the size of SL PRS
· In a new “mini-slot” occupying the last symbols of a legacy slot, which contains dedicated symbol(s) for SL PRS, accompanied with AGC and guard symbols.


Proposal 7: Introduce a mini-slot time domain structure for SL PRS resources in both dedicated and shared resource pools.
Proposal 10: RAN1 to support SL PRS resource configuration can include the DMRS symbols while studying backward compatibility for legacy UEs.


	HW-HiSi [5]
	Proposal 2: Support FDMed SL-PRS resources for dedicated resource pool, and for shared resource pool of Option 2 (SL-PRS without SL-SCH).
Proposal 3: Support TDMed SL-PRS resources within the same slot for dedicated resource pool, and for shared resource pool of Option 2 (SL-PRS without SL-SCH).
Proposal 4: The number of SL-PRS resources within one slot should be designed based on the slot format and the available symbols of the slot.


	OPPO [6]
	Proposal 8: In a dedicated resource pool using scheme 2 resource allocation, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is multiplexed with the associated SL-PRS within same slot.
Proposal 11: In a dedicated resource pool, one slot can contain multiple SL PRS time resources, where SL PRS time resource is a set of consecutive OFDM symbols (including the symbol for AGC) used for one SL PRS transmission.
Proposal 15: In a shared resource pool, all symbols within a slot is used for one SL PRS transmission, and the first symbol is used for AGC, the last OFDM symbol is used for Rx/Tx turnaround.
Proposal 16: In a Shared/dedicated Scheme 1 resource pool, standalone SL PRS transmission within a slot from a single UE perspective should be supported for SL PRS design in SL positioning.

	Xiaomi [8]
	Proposal 5: For shared SL resource pool, SL PRS are not transmitted in the OFDM symbol(s) of PSSCH DMRS symbol.
Proposal 7: The comb size, starting symbol(s) in a slot and number of symbols for a SL PRS transmission is (pre)configured in a SL PRS dedicated resource pool.
- The number of starting symbol(s) is (pre)configured in a SL PRS dedicated resource pool.
Proposal 8: For shared resource pool design, SL PRS transmission is transmitted together with SL 
PSCCH/PSSCH transmission in a slot.

	CATT [10]
	Proposal 12: For dedicated resource pool, the SCI which indicates the resource allocation of a SL-PRS resource should occupy at least one symbol before the transmission of the SL-PRS resource.
Proposal 13: For dedicated resource pool, one AGC symbol should be always allocated before every SL-PRS transmission/reception or SCI+SL-PRS transmission/reception. And one GP symbol should be always allocated after every SL-PRS transmission/reception or SCI+SL-PRS transmission/reception.
Proposal 14: The slot structure of multiple SL-PRS resources for several UEs in one slot should be considered for dedicated resource pool.
Proposal 16: For dedicated resource pool, if the RB configurations of PSCCH and SL-PRS are different when PSCCH and SL-PRS are TDMed, one symbol should be used for gap right after PSCCH transmission.
Proposal 17: 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.

	Sharp [12]
	Proposal 7: A single combination of (M, N) is configured in a dedicated resource pool or a shared resource pool.
Proposal 8: One or multiple SL-PRS transmission occasions can be (pre-) configured within a slot.
Proposal 10: At least in a dedicated resource pool, a slot with sidelink symbols contains one or multiple SL-PRS transmission occasions where each SL-PRS transmission occasion consists of one symbol for AGC training, a (pre-) configurable number of symbols for PSCCH transmissions, a number of M symbols for SL-PRS transmissions, and one symbol for RX/TX turnaround.

	NEC [14]
	Proposal 3: At least for dedicated resource pool, SL-PRS slot format could consider more than one SL-PRS within a slot.

	IDCC [19]
	Proposal 2: Support TDMed between sub-slot-based SL-PRS transmissions in a slot in a dedicated resource pool for SL-PRS. 
Proposal 12: Support SL-PRS to be transmitted with sidelink data in a transmission.
Proposal 13: In a shared resource pool, support at least TDMed between SL-PRS and PSCCH/PSSCH in a transmission of a UE in a slot.
Proposal 16: In a shared resource pool, support standalone SL-PRS transmission in a shared resource pool.
Proposal 19: In a shared resource pool, study whether to PSSCH-DMRS is transmitted in a standalone SL-PRS.

	Lenovo [21]
	Proposal 7: Study multiple user multiplexing in a slot with same SL-PRS comb size.
Proposal 12: Mini-slot of various symbol length of SL-PRS e.g., 2, 4, and 6 can be further studied for a dedicated resource pool. 

	Samsung [22]
	Proposal 1: For shared resource pool(s) with SL communication, SL PRS is transmitted in the existing slot structure with the following principle as
· SL PRS can be transmitted in symbols for PSSCH.
· SL PRS is not transmitted in symbols for 2nd SCI. 
· SL PRS is not transmitted in symbols for PSCCH
· SL PRS is transmitted in consecutive symbols 

	ASUSTeK [23]
	Proposal 2:  In dedicated resource pool for SL positioning, it supports neither standalone SCI nor standalone SL PRS in a slot.
Proposal 3:  In dedicated resource pool for SL positioning, it supports multiple SL PRS occasions in a slot.

	LGE [27]
	Proposal 10: Multiple SL PRS resources are TDMed in a slot according to the number of symbols for SL PRS resource.
Proposal 11: The candidate positions of SL PRS resource in a slot are determined based on the number of symbols of SL PRS resource.
Proposal 12: The start positions of SL PRS resources that are TDMed within a slot are aligned between UEs.
Proposal 13: If SL PRS is transmitted in a dedicated resource pool,
· Only SL PRS(s) are transmitted in a dedicated resource pool.
· All other associated channels/signals are transmitted in a shared resource pool.
Proposal 14: If SL PRS is transmitted in a shared resource pool,
· PSCCH and PSSCH carrying SCI associated to SL PRS are transmitted with SL PRS in a same slot.
· PSSCH carrying other payload (e.g. SLPP or measurement report) and SL PRS retransmission feedback channel are transmitted in a slot different from the slot where SL PRS is transmitted.



Summary of observations based on submitted contributions:
On multiplexing of different SL PRS resources
· Most companies support comb-based multiplexing of SL PRS resources from different UEs within a slot for at least dedicated resource pools.
· One company (CMCC) proposes that slot-based scheduling granularity for SL PRS is supported as the starting point. 
· On the other hand, TDM-based multiplexing of SL PRS from different UEs within a slot is also proposed by multiple companies.
· Supported by: HW-HiSi, OPPO, xiaomi, CATT, NEC, Intel, Apple, IDCC, LGE.
· In this regard, several companies propose to support mini-slot-based SL PRS resource allocation within a slot for both shared and dedicated resource pools or at least for dedicated resource pools (Lenovo).
· However, companies seem to differ in their views on details, in particular, w.r.t. presence of PSCCH/SCI associated with SL PRS transmitted in a mini-slot.
· One company (Sharp) proposes that a single (M,N) value is configured in a dedicated resource pool or a shared resource pool.
· On the other hand, another company (Lenovo) proposes to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple comb values.
· Some companies propose FDM-based multiplexing of SL PRS from different UEs within a slot.
· Supported by: HW-HiSi, Futurewei, Nokia, LGE
· For efficient multiplexing of multiple SL PRS from different UEs within a slot without complicating issues with AGC, it is 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.
· Supported by: Intel, LGE
· In addition, one company (LGE) also proposed aligning starting symbols for SL PRS to better align AGC and gap symbols when resources are FDM-ed.

Based on the above, at least comb-based and TDM-based multuiplexing of SL PRS are considered below and the case of FDM-based multiplexing (at PRB level) may need further discussions. 

[High] FL1 Proposal 2.4-1
· Comb-based multiplexing of SL PRS resources 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, at least the case wherein a single (M,N) value is configured in a resource pool is supported. 
· FFS: Whether to support support comb-based multiplexing of SL PRS from different UEs in a slot using multiple comb values.

	Company
	Comments

	CATT
	Support.
For the first FFS, we support it for shared RP.
For the second FFS, we think the same (M,N) should be used for the comb-based multiplexing of SL PRS from different UEs.

	Spreadtrum
	Support.

	NEC
	Support.

	vivo
	Support both main bullets. And a typo for double “support ” in the last sub-bullet

	Futurewei
	Support.

	LGE
	Before we discuss the comb-based multiplexing, we need first to support TDM-based multiplexing of SL PRSs from the different UEs. With the support of TDM, comb-based multiplexing can be further discussed within one TDMed duration. We suggest to reformulate the proposal ss follows. We prefer to discuss the dedicated resource pool case first.
· TDM-based multiplexing of SL PRS resources 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 dedicated resource pools.
· FFS for the shared resource pool

One comment on the FL summary. We don’t support FDM of SL PRS with other channels/signals or SL PRS. Please remove our company name on the related summary sentence.
· Some companies propose FDM-based multiplexing of SL PRS from different UEs within a slot.
· Supported by: HW-HiSi, Futurewei, Nokia, LGE


	Apple
	Fine with proposal

	ZTE
	We are ok with comb-based multiplexing of SL-PRS reosurces from different UEs. However, in our understanding, the spec is usually written from one UE’s perspective, are there any spec impacts for this proposal? 

	Xiaomi
	support

	Samsung
	OK

	Sharp
	Support

	OPPO
	Basically fine with the first bullet, however, in SL comb-based multiplexing may cause degradation due to IBE among UEs, therefore we propose to add one FFS under the first bullet “FFS how to mitigate IBE interference among UEs using different combs”. 
For the 2nd bullet, in our view single (M,N) value can also be (pre-)configured even there is no com-based multiplexing.

	Panasonic
	Support 

	Lenovo
	Support, For the second FFS,  support different UEs in a slot using same comb value.

	Bosch 
	support

	InterDigital
	Support

	CMCC
	Support

	Qualcomm
	We are ok with the proposal.
We submitted details of multiplexing to the resource allocation agenda item, we apologize for the mix-up. On FDMing, we support comb-based multiplexing in the dedicated resource pool only. Allowing it in the shared resource pool would cause AGC issues for other transmissions in the pool.

	Nokia, NSB
	Support




[High] FL1 Proposal 2.4-2
· 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.

	Company
	Comments

	CATT
	Support.
For the first FFS, we support it for shared RP.

	Spreadtrum
	Support.

	NEC
	Support.

	vivo
	Support the main bullet, prefer to remove the first FFS since the symbol number is limited for shared resource pool.

	Futurewei
	Support.

	LGE
	We support in general, and suggest to add FFS on AGC issues.
· 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.
· FFS: SL PRS resource timing alignment to avoid AGC issue


	Apple
	Fine with proposal

	ZTE
	Generally ok.

	Xiaomi
	support

	Samsung
	We think that this has huge impact on scheme 2 resource allocation. Further analysis/study is necessary about its’ practical gain.
Study would be OK

	Sharp
	Support

	OPPO
	OK

	Panasonic
	Support 

	Lenovo
	Support, in addition, the location of additional AGC symbol(s) should be further discussed for TDM-based multiplexing of SL PRS from different UEs in a slot, the.

	InterDigital
	Support

	CMCC
	We would like to change “support” to “study”, and we would like to further study the applicable RA schemes for supporting TDMed multiple for different UEs.

	Qualcomm
	We prefer to wait for the multiple-starting-symbol discussion has progressed more in the SL-U to see if the same can be used here instead of starting a new design.

	Nokia, NSB
	Support





On multiplexing of SL PRS resources with other SL channels/signals
Some high-level principles proposed in contributions are summarized below: 
· For dedicated resource pool, it is proposed that SL PRS can be transmitted without multiplexing with any other signal/channel.
· Supported by: OPPO, LGE
· Multiplexing of SL PRS and PSCCH within a slot: 
· Via TDM-only: Intel, Samsung, Ericsson
· Via TDM and/or FDM: OPPO
· Multiplexing of SL PRS and PSSCH (if/when present) within a slot:
· Via TDM-only: CATT (at least for shared pools), IDCC (at least TDM-based), Intel, Samsung, Ericsson.
· Via TDM and/or FDM: HW-HiSi (SL-CSI-RS-like), OPPO
· SL PRS are not mapped to PSSCH DMRS, if/when PSSCH is present in the same slot and subchannels/PRBs
· Supported by: Xiaomi, Apple
· Alternatively to the above, one company (Nokia) proposes to support the case wherein SL PRS resource configuration can include the DMRS symbols while ensuring backward compatibility for legacy UEs.
· Multiplexing with PSFCH in a dedicated or shared resource pool
· In addition to TDM-based, support FDM-based multiplexing
· Supported by: Nokia, Apple

For the above issues and proposals, further inputs and discussion would be necessary, including progress on SL PRS RA topic (in agenda 9.5.1.3). 

2.5 PSCCH and control information associated with SL PRS

Background: Decision from the SI phase on indication of SL PRS resources
	Agreement
With regards to the configuration/activation/deactivation/triggering of SL-PRS, study the following options:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.

Agreement
With regards to SL signaling of the reservation/indication of SL-PRS resource(s) for dedicated resource pool and shared resource pool (if supported) for positioning:
· Option A.1: SCI can be used for reserving/indicating one or more SL-PRS resource(s)
· Note: This does NOT mean that only SCI is being used. There can still be higher layer signaling for the purpose of indicating a part of SL-PRS configuration.
· FFS: Whether SCI is single stage SCI or two stage SCI
· FFS: SL-MAC-CE or other higher-layer signaling reservation/indication





Various proposals and considerations have been raised related to design of SCI and physical channels to carry SCI (e.g., PSCCH) that are associated with SL PRS transmissions. Many of these have a strong coupling to aspects expected to be discussed as part of SL PRS RA in agenda 9.5.1.3, and accordingly, need further coordination to avoid overlapping discussions.

 Inputs from submitted contributions. 
	Reference
	Views

	Nokia [3]
	
	Proposal 8: To enable backward compatibility in terms of slot design, control information associated with SL PRS can be transmitted via one or more of the following:
· Using SCI (PSCCH and/or PSSCH), e.g., in case SL PRS will be transmitted in associated PSSCH together with positioning meta-data in the same slot
· In PSFCH, using remaining resources from legacy SL transmissions, depending on the size of the control information
· In a new “mini-slot” occupying the last symbols of a legacy slot, which contains dedicated symbol(s) for control info. associated with SL PRS, accompanied with AGC and guard symbols.


Proposal 9: Consider mapping PSCCH locations to both mini-slot allocations and comb-offsets for the SL PRS. 


	Spreadtrum [6]
	Proposal 6: Combining high-layer and lower-layer signaling to achieve the configuration/activation/ deactivation/triggering of SL-PRS should be supported.

	OPPO [7]
	Proposal 10: In a dedicated resource pool using scheme 2 resource allocation, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) uses at most one OFDM symbol.
Proposal 14: In a shared resource pool configured as mode 2 resource pool for SL communication, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is transmitted in the same manner as legacy SL communication.
Proposal 17: In a Shared/dedicated Scheme 1 resource pool, use of SL-MAC-CE or other higher-layer signaling for SL PRS resource reservation/indication should be supported for SL positioning.

	vivo [8]
	Proposal 6: 
· For the configuration of SL-PRS, option 2 is preferred
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration.
Proposal 7: 
· 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, and RE offset.

	CATT [10]
	Proposal 15: For dedicated resource pool, the cross-slot scheduling for SL-PRS should be supported.
Proposal 20: Considering the UE’s mobility and sensitivity to the latency, in addition to higher layer signaling, the physical layer control information for triggering the SL-PRS resource allocation, transmission and SL measurement should also be supported.
Proposal 21: With regards to the configuration/activation/deactivation/triggering of SL-PRS, the combination of high-layer and lower-layer signaling (Option 2 in RAN1#109-e) should be supported for the SL-PRS configuration.
Proposal 22: In addition to SCI, SL-MAC-CE and other higher-layer signaling can also be used for reservation/indication of SL-PRS resource(s) for dedicated resource pool for positioning.
· FFS: Other higher-layer signaling, including PC5 RRC signaling, SLPP signaling, etc.

	NEC [14]
	Proposal 6: Regarding the configuration/activation/deactivation/triggering of SL-PRS, both high-layer and lower-layer signaling should be supported.

	CMCC [18]
	Proposal 9: RAN1 should further study the following alternatives for SL-PRS reception:
· Alt 1: The NR sidelink principle is followed.
· SCI is used to indicate the current PSSCH for receiver UE, and reserve subsequent resources for the resource exclusion procedure of other transmitter UE(s) only.
· Alt 2: The NR Uu principle is followed.
· SCI is used to trigger one or more transmissions and to notify the receiver UE where to perform resource reception.
Proposal 10: With regards to the configuration/activation/deactivation/triggering of SL-PRS, option 2 in the agreements from RAN1#109-e should be selected.

	IDCC [19]
	Proposal 7: Include only associated PSCCH in the SL-PRS dedicated resource pool (Option 2).  
Proposal 8: Support one PSCCH occasion to be (pre-)configured at the beginning of the slot in a dedication resource pool for SL-PRS. 
Proposal 9: Support PSCCH to be TDMed with SL-PRS. 
Proposal 10: In a dedication resource pool for SL-PRS, support multiple orthogonal PSCCH resources in frequency domain to be (pre-)configured at the PSCCH occasion of a slot. 
Proposal 11: The SCI to indicate SL-PRS transmission in a dedicated resource pool for SL-PRS should include at least the following information:
· Priority of SL-PRS.
· Time-frequency of SL-PRS.
· Periodicity of SL-PRS
· SL-PRS pattern. 
Proposal 14: In a shared resource pool, support a new second SCI format to indicate the information about SL-PRS in a PSCCH/PSSCH transmission.
Proposal 15: In a shared resource pool, support using a new codepoint in the second stage SCI format field to indicate the new second SCI format for a transmission of PSCCH/PSSCH having SL-PRS.
Proposal 17: In a shared resource pool, support two stage SCI for standalone SL-PRS transmission in a shared resource pool.
Proposal 18: In a shared resource pool, support reusing some fields in the first SCI to indicate information about standalone SL-PRS transmission, e.g., RE-offset, comb-pattern.

	Lenovo [21]
	Proposal 2: Support PSCCH which carries SCI associated with SL-PRS transmission(s) 

Proposal 3: Consider the support of the following options for PSCCH and SL-PRS multiplexing:
· Option A: PSCCH occupying all configured subchannels 
· Option B: PSCCH occupying a subset of PRBs within a given subchannel
Proposal 6: 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.

	Samsung [22]
	Proposal 4: When SL PRS RE level multiplexing is applied, study how to design PSCCH structure to ensure different PSCCHs associated with multiplexed SL PRSs are transmitted on non-overlapped PSCCH resources. Consider the following solutions:
· Multiple PSCCH occasions per sub-channel/per sub-channel group
· PSFCH-like resource structure and mapping rule for PSCCH and associated SL PRS
· Same/cross slot dynamic scheduling with stand-alone PSCCH (with 2nd stage SCI) and SL PRS
Proposal 7: With regards to the configuration of SL PRS, a UE may receive at least part of SL-PRS configuration parameters from higher layers
· FFS: which part(s) of the SL-PRS configuration such as
· SL PRS starting sub-channel and its length (i.e., the number of sub-channels for SL PRS)
· Candidate values for SL PRS comb size (N)
· SL PRS comb offset from the reference sub-carrier
· SL PRS starting symbol and symbol length (M) within a slot
· Time offset (Toffset) from the reference slot
· SL PRS time domain behaviour (periodic or aperiodic) and periodicity (Tperiod) for periodic transmission
· SL PRS repetition period (Nrep) and time gap (Tgap) between repetitions
· SL PRS muting pattern
· SL PRS max power 
· Latency bound for SL PRS transmission or measurement report
· Note: This includes the pre-configuration case also.

	ASUSTeK [23]
	Proposal 1:  In dedicated resource pool for SL positioning, PSCCH which carries SCI associated with SL PRS transmission(s) shall be included in addition to SL PRS.
Proposal 4:  Resource mapping between PSCCH and SL PRS resource needs further design for dedicated resource pool for SL positioning.

	Qualcomm [25]
	Proposal 8: Higher-layer signaling is used for SL-PRS configuration.
Proposal 9: Higher layers signal SL-PRS comb size, number of symbols, periodicity, and scrambling seed.

	LGE [27]
	Proposal 15: SCI associated with SL PRS is composed of two-stage SCI.
Proposal 16: 1st-stage SCI associated with SL PRS carries at least the following information.
· Indication of a new 2nd-stage SCI format for SL PRS resource information
· Resource reservation information of PSSCH carrying the 2nd-stage SCI
Proposal 17: New 2nd SCI format is introduced for indicating the SL PRS resource reservation, which includes at least the followings.
· SL PRS resource ID
· SL PRS resource index within a slot
· RE offset of the first symbol of SL PRS resource
· Full Layer-2 source/destination ID

	Ericsson [29]
	Proposal 10	In a shared resource pool, the PSCCH configuration associated with SL PRS transmission follows legacy
Proposal 11	In a dedicated resource pool, the PSCCH configuration supports 1,2 or 3 symbols for PSCCH.



Summary of observations based on submitted contributions:
On SCI associated with SL PRS
· Several companies indicated their views on use of single-stage SCI-only vs. two-stage SCI associated wtih SL PRS resources, with different companies supporting different options. including consideration on whether it is for dedicated or shared resource pools.
· On SCI adaptations for SL PRS:
· For shared resource pool, two-stage SCI is transmitted when SL PRS is transmitted without SL-SCH
· Supported by: IDCC, LGE
· For shared resource pool, first-stage SCI format is adapted for SL PRS transmission
· Supported by: IDCC, LGE
· New second-stage SCI format for shared resource pools
· Supported by: IDCC, LGE
· On location of SCI and associated SL PRS:
· SCI and associated SL PRS are multiplexed in the same slot
· OPPO, ASUSTeK
· SCI and associated SL PRS are multiplexed in different slots
· HW-HiSi (for shared resource pool), CATT, Apple

Due to the limited inputs on the above as well as likely overlap with the scope of discussions in agenda 9.5.1.3, further coordination would be necessary across the agenda items on these aspects. 

On PSCCH associated with SL PRS in dedicated resource pools
· That, for shared resource pool, PSCCH associated with SL PRS is based on existing PSCCH design is either expressed explicitly in several company contributions. 
· Several companies have provided their views on design options for PSCCH associated with SL PRS in a dedicated resource pool. Identified options are summarized below:
· Follows same physical channel design as existing PSCCH
· PSCCH is limited to a single OFDM symbol
· PSCCH durations of 1 symbol is introduced in addition to existing values of 2 and 3 symbols
· PSCCH occupies all subchannels of a resource pool
· Multiple PSCCH occasions per sub-channel/per sub-channel group
· PSFCH-like resource structure and mapping rule for PSCCH and associated SL PRS
· Same/cross slot dynamic scheduling with stand-alone PSCCH (with 2nd stage SCI) and SL PRS
· PSCCH is based on PSFCH or in PSFCH region
· Map the PSCCH candidate locations to both a time and frequency domain allocation. E.g., a given PSCCH location maps to both a mini-slot and a comb-offset for a SL PRS resource
However, most of the above inputs are from very limited number of companies. Further inputs and progress on related aspects in agenda 9.5.1.3 would be necessary to make progress on the above.

On indication of SL PRS resources
· Most companies who expressed their views in this agenda (vivo, CATT, CMCC, NEC) indicated preference for Option 2 (High-layer and lower-layer signaling involvement in the SL-PRS configuration).
· One company (Qualcomm) proposed that higher-layer signalling is used for SL PRS resource configuration, including SL-PRS comb size, number of symbols, periodicity, and scrambling seed.

This issue is expected to be discussed as part of SL PRS RA in agenda 9.5.1.3.
Similarly, issues like support of same-slot vs. cross-slot and same-resource pool vs. cross-resource pool scheduling/indication of SL PRS resources are expected to be discussed as part of SL PRS RA in agenda 9.5.1.3.
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). 

Inputs from submitted contributions. 
	Reference
	Views

	Nokia [3]
	Proposal 11: Discuss whether power control for the purpose of congestion control should be applied to SL-PRS.

Proposal 12: Study closed loop power control for SL-PRS in unicast.


	Futurewei [4]
	Proposal 5: Define the received power measurements SL-PRS RSRP for the estimation of the UE-to-UE pathloss. 
Proposal 6: Define SL-PRS open loop power control using PSSCH power calculation as a starting point.

	HW-HiSi [5]
	Proposal 11: Support to design SL-PRS power control scheme based on DL pathloss and SL pathloss.
Proposal 12: Support to use SL-PRS as the pathloss reference signal for the power control mechanism based on SL for both dedicated resource pool and shared resource pool of Option 2 (SL-PRS without SL-SCH).
Proposal 13: For the power control of PSCCH and SL-PRS, two power control mechanisms can be considered: 
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. 
keeping the same transmission power for the PSCCH symbol and for the SL-PRS symbol to avoid the potential transient period.

	OPPO [7]
	Proposal 18: In SL positioning, SL PRS is at least subject to DL pathloss based power control.
Proposal 19: 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.

	vivo [8]
	Proposal 10: 
· The minimum of SL pathloss and the DL pathloss should be applied in the power control of the SL-PRS. 
Proposal 11: 
· The power of PSCCH should be equal to the power of the SL PRS when PSCCH and SL PRS are TDMed in a slot. 

	Xiaomi [9]
	Proposal 9: For SL PRS transmission in a dedicated resource pool, both DL based and SL based open loop power control for SL PRS transmission are supported
- 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.

	CATT [10]
	Proposal 23: For SL-PRS open-loop power control in Rel-18:
· Both DL pathloss and SL pathloss should be considered as the compensated pathloss for the SL-PRS open-loop power control.

Proposal 24: 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]

	ZTE [13]
	Proposal 4: For SL-PRS Open Loop PC, the design of power control formula use PSSCH’s power control formula as a starting point.
Proposal 5: For SL-PRS transmissions in a dedicated resource pool, with regards to the power control for SL-PRS consider Close Loop PC by introducing adjustment factors.

	Intel [17]
	Proposal 6
· For SL-PRS transmissions in a dedicated resource pool, transmit power control mechanism follows the same open loop power control mechanism as defined for PSSCH.
· For SL pathloss, higher layer filtered RSRP can be obtained based on PSCCH DMRS.
Proposal 7
For SL-PRS transmissions in a shared resource pool, SL-PRS transmit power is determined based on that for PSSCH.

	CMCC [18]
	Proposal 11: Both DL pathloss-based and SL pathloss-based OLPC should be supported for SL-PRS.
Proposal 12: The transmit power of the PSCCH is determined based on its associated SL PRS. FFS details.

	IDCC [19]
	Proposal 21: For OLPC, support Downlink pathloss for all cast types of SL-PRS.
Proposal 22: For OLPC, study whether sidelink pathloss is used for groupcast SL-PRS.
Proposal 23: For OLPC, support sidelink pathloss for unicast SL-PRS.
Proposal 24: For OLPC, study how to derive sidelink pathloss for unicast.
Proposal 25: Study power control of SL-PRS based on the feedback from the receiver UE.

	Fraunhofer [20]
	Proposal 6: 	For the design of the OLPC take into account the ICI effects and the SINR requirements of the SL-PRS

	Lenovo [21]
	Proposal 13: Support SL positioning open loop power control mechanisms based on SL and DL pathloss references and SL PRS or other RS RSRP reporting.

Proposal 14: Support power control parameter(s) sharing, e.g., SL RS/PRS transmit among UEs performing SL positioning.

	Samsung [22]
	Proposal 11: 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. 
· Both DL pathloss and SL pathloss are applied.
·  is based on PSSCH and/or SL PRS depending on whether SL PRS is multiplexed with PSSCH or not.

	Apple [24]
	Observation 1: SL PRS power control is necessary especially in in-coverage scenarios to prevent unnecessary co-channel interference in the network.

Proposal 2: OLPC for SL-PRS transmission can be designed based on the similar principles with the following options:
· Option 1: 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 design
· Option (1-a): If SL-PRS is time multiplexed with PSSCH/PSCCH in the PSSCH/PSCCH region of the slot, the OLPC parameters are the same in the symbols used for PSCCH/PSSCH transmissions in a slot
· Option (1-b): If SL-PRS is multiplexed with PSFCH (in the PSFCH region of the slot), the OLPC parameters are the same in the symbols used for PSFCH transmissions in a slot.
Option 2: 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.

	Qualcomm [25]
	Observation 2: Supporting SL pathloss-based OLPC in the dedicated resource pool requires changes to existing procedure or measurements.
Proposal 10: In the shared resource pool, the existing OLPC procedure is used for SL-PRS power control.
Proposal 11: DL pathloss-based OLPC from sidelink communications can be used for DL pathloss-based OLPC in the SL-PRS dedicated resource pool.

	DCM [26]
	Proposal 4:
· For SL-PRS transmission,
· DL pathloss-based OLPC is applicable in the same manner as that for PSCCH/PSSCH.
· At least in shared pool, SL pathloss-based OLPC is applicable in the same manner as that for PSCCH/PSSCH.
· For dedicated pool, postpone discussion on SL pathloss-based OLPC till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.
· Not support CLPC.


	LGE [27]
	Proposal 18: The following OLPC options for SL PRS transmission can be considered.
· OLPC based on DL pathloss
· OLPC based on SL pathloss
· OLPC based on both DL and SL pathloss
Proposal 19: SL PRS RSRP can be used for SL pathloss estimation.
Proposal 20: Both PSCCH and PSSCH DMRS RSRP can be used for SL pathloss estimation.
Proposal 21: Further study is needed for SL PRS power control when multiple SL PRS resources are transmitted simultaneously.
Proposal 22: 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 23: SL PRS power control for coexistence with SL communication in a shared resource pool needs to be investigated.

	MTK [28]
	Proposal 4-1: Consider to support both DL path loss and SL path loss for SL-PRS power control

Proposal 4-2: Consider to support the report of the filtered RSRP to the UE from a UE receiving SL-PRS

Proposal 4-3: Consider to support providing the transmission power from the UE to a UE receiving SL-PRS



Based on the discussions in submitted contributions, the issues quoted above are classified in the following two sub-sections.
3.1 General considerations on TPC for SL PRS

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, ZTE, IDCC (PC of SL PRS based on feedback from Rx UE)
· No: DCM

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

3.2 Open loop PC (OLPC) for SL PRS transmissions

Summary of observations based on submitted contributions:
· Many companies propose to consider the PSSCH power control procedure/framework as a starting point for defining OLPC for SL PRS
· Multiple companies propose that both DL and SL pathloss may be considered for defining OLPC for SL PRS transmissions (when in network coverage)
· Supported by: HW-HiSi, Futurewei, vivo, CATT, xiaomi (SL pathloss-based only for unicast), ZTE, Apple, CMCC, IDCC, Intel, Lenovo, Samsung, DCM, LGE, MTK
· Some companies point out that consideration of SL pathloss may be limited to unicast cases and in this regard, consider at least DL pathloss based OLPC when in network coverage.
· Supported by: OPPO, Qualcomm
· For a dedicated resource pool, if PSSCH (including PSSCH DMRS) are not present then two further options are considered for OLPC for SL PRS:
· Option 1: SL PRS as pathloss reference for OLPC
· Supported by: Futurewei, HW-HiSi, Xiaomi, LGE, MTK
· FFS: DCM, Qualcomm
· Option 2: PSCCH DMRS as pathloss reference for OLPC
· Supported by: Intel
· FFS: DCM
· Note: The above solutions may apply also for the case of shared resource pools if SL PRS is transmitted without PSSCH.
· For OLPC for SL PRS, while it can be considered that filter RSRP is reported by Rx UE (as for SL communications), one company (MTK) proposes to additionally consider reporting of Tx power from Tx to Rx UEs for groupcast/broadcast cases.
· For a shared resource pool, some companies propose that SL PRS transmit power is same as that for PSSCH (if/when PSSCH is transmitted in the same slot).
· Supported by: Xiaomi, Intel, DCM, Samsung (Within a slot, a symbols have the same power, including symbols that carry SL PRS)
· Further, some 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).
· 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 may be needed between PSCCH and SL PRS)

Based on the above, the following proposals are made.
[High] FL1 Proposal 3.2-1
· The OLPC framework defined for PSSCH is considered as a starting point for OLPC for SL PRS.

	Company
	Comments

	CATT
	Support.

	Spreadtrum
	Support.

	LGE	
	Support in general.

	Apple
	Support

	ZTE
	Support.

	Xiaomi
	support

	Samsung
	OK

	OPPO
	OK

	Panasonic
	Support 

	Lenovo
	Support

	Bosch
	Support

	InterDigital
	Support

	CMCC
	Support

	Qualcomm
	Support

	Nokia, NSB
	Support




[High] FL1 Proposal 3.2-2
· At least for in-coverage scenarios and for unicast SL PRS, either DL pathloss or SL pathloss or both are considered for defining OLPC for SL PRS.
· FFS: OLPC for other cases.

	Company
	Comments

	CATT
	We prefer both DL pathloss and SL pathloss should be considered for OLPC for SL PRS.

	Spreadtrum
	Support.

	vivo
	Support

	LGE	
	Support in general.

	Apple
	Support

	ZTE
	Support. Groupcast and broadcast shall also be considered.

	Xiaomi
	support

	Samsung
	OK

	OPPO
	The proposal is same as OLPC for PSSCH, if proposal 3.2-1 agreed, this proposal is not necessary.

	Panasonic
	Support 

	Lenovo
	Support

	Bosch 
	Support

	InterDigital
	Support

	CMCC
	Support

	Qualcomm
	Coverage and cast type should be separated. For example, DL pathloss OLPC can be applied to all cast types unchanged, but SL pathloss cannot.
Overall, we prefer to discuss SL pathloss OLPC after more design and structure details are agreed.

· At least for in-coverage scenarios and for unicast SL PRS, either DL pathloss or SL pathloss or both are is considered for defining OLPC for SL PRS.
· FFS: OLPC for other cases.
· FFS: SL pathloss based OLPC


	Huawei, HiSilicon
	Support. We prefer both DL and SL pathloss. And we think OLPC also should be supported in groupcast.

	Nokia, NSB
	Support. We think that both shall be considered



[Medium] FL1 Proposal 3.2-3
· For a dedicated resource pool or a shared resource pool, if PSSCH (including PSSCH DMRS) are not present in a slot with SL PRS, then two further options are considered further for OLPC for SL PRS:
· Option 1: SL PRS as pathloss reference for OLPC
· Option 2: PSCCH DMRS as pathloss reference for OLPC.

	Company
	Comments

	CATT
	We prefer Option 1, i.e, SL PRS should be used as pathloss reference for OLPC.

	Spreadtrum
	Support. We prefer Option 1.

	LGE
	We interpret FL proposal as SL PRS RSRP can be used for OLPC only when PSSCH is not present. But we support to use SL PRS RSRP as well as PSCCH/PSSCH DMRS RSRP without such restriction. SL PRS RSRP should provide more exact pathloss information than a shorter PSCCH/PSSCH DMRS. So we remove the condition in the first sentence. It should be supported at least for a dedicated resource pool. A shared resource pool case need further discussion.
· At least for a dedicated resource pool or a shared resource pool, if PSSCH (including PSSCH DMRS) are not present in a slot with SL PRS, then two further one or more of the following options are considered further for OLPC for SL PRS:
· Option 1: SL PRS as pathloss reference for OLPC
· Option 2: PSCCH DMRS as pathloss reference for OLPC.
· Option 3: PSSCH DMRS as pathloss reference for OLPC.


	Apple
	Option 1

	ZTE
	Option 1 is preferred. 

	Xiaomi
	Option 1 is preferred.

	Samsung
	We think that SL PRS can be used always as pathloss reference. The condition in the main bullet seems not necessary.

	OPPO
	OK

	Lenovo
	Option 1

	Qualcomm
	We would like to defer the discussion on SL pathloss OLPC until more slot-structure details are agreed.
In general, we prefer to not change existing procedure for the shared resource pool. From the contributions, it is not clear that there is a benefit from changing the RS used to measure SL pathloss. The downside is avoidable inconsistency in transmit power between positioning and data transmissions as well as additional changes to measurements.

	Huawei, HiSilicon
	Support both option 1 and option 2. A (pre-)configuration can indicate which option is applied. 




[Medium] FL1 Proposal 3.2-4
· For a shared resource pool, SL PRS transmit power is same as that for PSSCH if/when PSSCH is transmitted in the same slot.

	Company
	Comments

	CATT
	Support.

	Spreadtrum
	Support.

	Apple
	This will depend on if the PSSCH is transmitted to the same user(s). If different or if the SL-PRS is transmitted in its own set of TDMed slots (similar to the PSFCH), this may not necessarily be true.

	ZTE
	OK

	Xiaomi
	support

	Samsung
	OK

	OPPO
	Postpone the proposal until whether/how to multiplex SL PRS and PSSCH is clear.

	Panasonic
	Support 

	Qualcomm
	Support



[Medium] FL1 Proposal 3.2-5
· 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).
· 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 may be needed between PSCCH and SL PRS).
· Other options are not precluded.

	Company
	Comments

	CATT
	We prefer Option C. The transmission power for PSCCH and SL PRS can be set separately, so  independent power control mechanisms for PSCCH and SL PRS are needed.

	Spreadtrum
	Support. We prefer Option C.

	vivo
	We would like to consult why the same Tx power between PSCCH and SL PRS needs a gap symbol

	Apple
	Option C

	Xiaomi
	Option C is preferred. But we think this issue can be discussed after the slot structure of dedicated resource pool is clarified.

	Samsung
	We think this issue needs to be discussed after deciding the phy structure of the dedicated resource pool.

	OPPO
	The proposal should be postponed until how to multiplex PSCCH and associated SL PRS is clear.

	Qualcomm
	The benefit of Option C is not clear to us and prefer to only keep Options A and B at this point.





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

Inputs from submitted contributions. 
	Reference
	Views

	Spreadtrum [6]
	Proposal 9: Considering energy efficient of SL-PRS transmission, feedback mechanisms should be considered.

	China Telecom [11]
	Proposal 6: Support the muting pattern of SL-PRS. The existing two muting patterns of NR PRS can be considered as a starting point for SL-PRS muting configuration design.

	Panasonic [16]
	Proposal 8: If the “muting options” applied to SL-PRS, a pre-defined hard rule or (pre-)configuration is needed to specify the allowed or forbidden slots.


	Lenovo [21]
	Proposal 15: RAN1 to support muting of SL-PRS transmissions. FFS further details such as the type of muting configurations.

	Fraunhofer [20]
	Proposal 5: 	Support cyclic shift configuration for the SL-PRS. 



Companies are encouraged to provide further feedback on the above list either during RAN1 #112 or future RAN1 meetings.

	Company
	Comments

	
	




1 
2 
3 
5 Proposals for Tuesday GTW
[High] FL1 Proposal 2.2-1
· 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. 


[High] FL1 Proposal 2.2-2
· 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 one of the following (to be down-selected):
· Alt 1: Initialization equation as for DL PRS
· Alt 2: Initialization equation as for SL CSI-RS.

[High] FL1 Proposal 2.2-3
· For SL PRS sequence generation, consider at least the following options to define the parameter :
· Option 1:  is a higher layer configured parameter
· Option 2:  is based on 12 bits CRC of PSCCH 
· Option 3: based on a combination of higher layer configured parameter from a configured ID list and 12 bits of CRC of PSCCH
· Option 4:  is based on 12 bits CRC of PSCCH and using PSSCH DMRS initialization equation if 2nd stage SCI is present, else, based on SL PRS ID and using DL PRS initialization equation
· 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.

[Medium] FL1 Proposal 2.2-4
· Range of the parameter  is:  
· FFS: whether the range is extended.

[Medium] FL1 Proposal 2.1-1
· Down-select from the following options:
· Option A: A SL PFL is not defined. SL positioning resources/resource sets are defined directly with respect to and contained within a single SL BWP and carrier.
· Option B: A single SL PFL can be is defined similar to DL PFL that inherits the SCS, CP, and reference to point A as the (pre-)configured SL BWP.

[Medium] FL1 Proposal 2.1-4
· 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.


[High] FL1 Proposal 2.3-1
· For SL PRS, 
· at least comb sizes (N) 2, 4, and 6 are supported.
· comb sizes (N) > 12 are not supported.
· FFS: support of comb sizes (N) of 1, 8, 12.
[Medium] FL1 Proposal 2.3-2
· 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, including potential adaptations to DL PRS RE-offset sequences, to be determined once the supported comb sizes (N) are decided. 

6 Proposals for Wednesday GTW
[Medium] FL2 Proposal 2.3-2
· 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, including potential adaptations to DL PRS RE-offset sequences, to be determined once the supported comb sizes (N) are decided. 
[High] FL2 Proposal 2.3-7
· SL PRS patterns with full staggering are supported.
· SL PRS patterns with partial staggering are supported.
· FFS: SL PRS patterns with M > N.
· FFS: Repetitions of SL PRS resources, including details.

[High] FL1 Proposal 2.4-1
· Comb-based multiplexing of SL PRS resources 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, at least the case wherein a single (M,N) value is configured in a resource pool is supported. 
· FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple comb values.

[High] FL1 Proposal 2.4-2
· 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.

7 Outcome from RAN1 #112
The following were agreed during RAN1 #112.
Tuesday GTW
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:  

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.
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