[bookmark: _Hlk114578063]3GPP TSG RAN WG1 #114	R1-2308426
Toulouse, France, August 21st – August 25th, 2023

[bookmark: Source]Agenda item:	9.5.1.3
Sourcce: 	Moderator (Qualcomm)
Title: 	Moderator Summary #1 on resource allocation for SL PRS
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
[bookmark: _Hlk525462591]At RAN#98, a new work item “Expanded and improved NR positioning” (NR_pos_enh2) was approved [1]. The relevant WID objective is copied here for convenience:
	· 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].


In this contribution, we present the summary of the documents submitted in this subagenda

2 [bookmark: _Hlk102985923]Discussion Information

The proposals are ranked according to HIGH, MEDIUM, LOW. The intention is to start in the offline/online sessions from the HIGH proposals.

3 SL Positioning Resource Allocation
3.1 General Aspects on Resource Pools
3.1.1 Configuration parameters for Resource Pool for Positioning 
	Agreement
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.




The following related proposals were found in the submitted papers:
	vivo
	Proposal 1: [bookmark: _Hlk142637743]
· One or more SL PRS resources can be (pre)configured per resource pool. Each SL PRS resource can be pre-configured with the following information
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M)

Proposal 2: [bookmark: _Hlk142637770]
· For each positioning session, some UE-specific parameter may be configured by SLPP, which includes the following parameters
· UE ID, Sequence ID for SL PRS transmission/ Reception, resource pool indication, Qos Related parameter



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


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


	Apple
	Proposal 4: For unicast link setup in a dedicated resource pool, associate a dedicated RP with a shared RP to allow for transmission of PSSCH/PSFCH information.

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


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


	Sharp
	Proposal 1: A legacy resource pool can be configured (by SL-ResourcePool-r16) to be either a shared resource pool, or not a shared resource pool.
· By default, a legacy resource pool configured by SL-ResourcePool-r16 is not a shared resource pool.


	Qualcomm
	[bookmark: _Toc142642406]Proposal : Higher layer messages (SLPP) contain positioning method, SL-PRS periodicity, comb size, comb offset, scrambling seed parameter, cast type, QoS, and identification information. In addition, they can include SL-PRS time and frequency resources.

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

	CEWiT
	Proposal 1: For dedicated resource pool, multiple SL-PRS resources should be configured per resource pool. Maximum SL-PRS resource per resource pool can be 8.


	Ericsson
	Proposal 1 [bookmark: _Toc134996411]The network assigns SL PRS resource pools for scheme 1 and scheme 2, similarly to sl-TxPoolScheduling (mode 1 resource pools) and sl-TxPoolSelectedNormal (mode 2 resource pools) for legacy sidelink. Note that:
a. [bookmark: _Toc134996412]Each resource pool can only be associated with either scheme 1 or scheme 2.



FL comment: My suggestion is to treat the configuration aspects of SL resource pools in the first subagenda. 
3.1.2 Other general proposals 

The following related proposals were found in the submitted papers:

	Toyota
	[bookmark: _Toc142571822]Proposal 2: All necessary information for the configuration of either resource allocation Scheme 1 or Scheme 2, applicable to all resource pools (dedicated or shared resource pools) is obtained from the configuration itself without any additional RRC parameter.

	NEC
	Proposal 1: Regarding a dedicated resource pool for SL positioning, the association between the dedicated resource pool and a shared resource pool(s) should be (pre)configured.


	OPPO
	[bookmark: _Toc142518709]Proposal 1: For a dedicated SL PRS resource pool, slots with less than 7 OFDM symbols for SL operation can be included.


	Continental
	Proposal 3.1: When dedicated and/or shared RPs are (pre-)configured for a UE, the network indicates to the UE which RP to select. 
Proposal 3.2: The UE selects the RP based on parameters related to the SL positioning operation (e.g., priority). 
Proposal 4.1: When a UE is assigned at least one dedicated RP along with multiple shared RP(s) and/or SL communication RP(s), it should be provided an indication of the shared RP and/or SL communication RP associated with each dedicated RP. The indication may be provided by the network together with the dedicated RP (pre-)configuration.


	Qualcomm
	[bookmark: _Toc142642387]Proposal : Sub-slot TDM SL-PRS resource partitioning, when supported by the UE and enabled for the dedicated resource pool, is semi-static.


	LGE
	Proposal 26: When UE-A transmits SL PRS to UE-B, UE-A indicates to UE-B the required maximum responding time, within which e.g. the responding SL PRS in SL RTT or the measurement report in SL TDOA should be transmitted to UE-A.





3.2 Dedicated Resource Pool for Positioning 
3.2.1 General
	vivo
	Proposal 1: [bookmark: _Hlk142637758]
· The dedicated resource pool should be (pre)configured as legacy, including CBR, CR, power control, PSCCH configuration, SL PRS Tx parameter for CBR



3.2.2 PSCCH structure
The following agreement was reached with regards to this topic: 

	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

Agreement
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).

Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH

Agreement
PSSCH is not included in dedicated resource pool for SL positioning.

Agreement
PSFCH is not included in dedicated resource pool for SL positioning.

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

Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH

Agreement
For a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH.


Agreement
In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· Alt. 3: 1, or 2 or 3 symbols
· The number of PRBs is (pre-)configured using the legacy values
· FFS: reconsider if 1-symbol PSCCH is supported



	Futurewei
	Proposal 9: Support the reuse of the DMRS associated with SCI format 1-A for the SCI SL-PRS in the dedicated SL-PRS resource pools.

Proposal 10: In dedicated resource pools the SCI SL-PRS signaling/format should support both TDM multiplexing and comb-based multiplexing of SL-PRS. 

Proposal 11: In dedicated resource pools the SL-PRS BW is the same as the dedicated resource pool BW.


	Ruijie networks
	Proposal 3: In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, with regards to the number of PSCCH symbol(s), support Alt. 1
· Alt. 1: 2 or 3 symbols (same as legacy)

	Spreadtrum
	Proposal 1: 2 or 3 symbols (same as legacy) for PSCCH transmission in one slot should be supported.

Proposal 2: The following two schemes to determine each PSCCH resource in the frequency domain can be considered.
-	Scheme 1: Determine the bandwidth and frequency domain location of each PSCCH resource based on the bandwidth of the dedicated resource pool and the number of SL-PRS resources reused in a time slot.
-	Scheme 2: Preconfigure the starting position of the first PSCCH resource in the frequency domain, the bandwidth of each PSCCH resource, and/or the interval between adjacent PSCCH resources in the frequency domain.

	vivo
	Proposal 2: [bookmark: _Hlk142637716]
· Sub-slot structure (i.e., TDM PSCCH resources in a slot) can be further supported
Proposal 3: [bookmark: _Hlk142637732]
· The number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy)

	Intel
	Proposal 1: 
For dedicated resource pool:
· 2 or 3 symbols can be (pre-)configured for PSCCH (Alt. 1: same as legacy). 
· PSCCH candidates are mapped continuously in the frequency domain starting from the lowest PRB index.

	ZTE
	Proposal 4: In a dedicated resource pool, the number of PSCCH symbol(s) is (pre-)configured to 1 or 2 or 3 symbols.
· The number of PRBs can be (pre-)configured to be larger than the legacy values ( larger than 25 PRBs)

	CATT, GOHIGH
	Proposal 2: In a dedicated resource pool, the number of symbol(s) of PSCCH associated with the SL-PRS is (pre-)configured to 1, 2 or 3 symbols. And 1-symbol PSCCH should be supported.
Proposal 3: In a dedicated resource pool, the number of PRBs of PSCCH associated with the SL-PRS is (pre-)configured to {n10, n12, n15, n20, n25, n30, n40, n50, n60, n75}. 

	CMCC
	Proposal 1: In a dedicated resource pool, regarding the number of PSCCH symbol(s) to be (pre-)configured, support Alt. 1 agreed in RAN1#113 meeting:
· Alt. 1: 2 or 3 symbols (same as legacy).

	Apple
	Proposal 1: In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· the first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· The number of PRBs is (pre-)configured using the legacy values
· 1-symbol PSCCH is supported


	OPPO
	[bookmark: _Toc131693943][bookmark: _Toc142518710]Proposal 2: In a dedicated resource pool 1 symbol PSCCH is supported, number of PRBs for 1 symbol PSCCH is (pre-)configured using the double/triple of legacy values for 2/3 symbol PSCCH or (pre-)configured to the number of PRBs included in the resource pool.
[bookmark: _Toc142518713]Proposal 5: In a dedicated resource pool, more than one sets of OFDM symbol(s) should be able to be used as PSCCH symbol(s).


	China Telecom
	Proposal 2: Regarding the number of PSCCH symbols in a dedicated pool, support Alt. 1, i.e., 2 or 3 symbols (same as legacy).
Proposal 3: In a dedicated resource pool, 1-symbol PSCCH is not supported.

	Samsung
	Proposal 4: The number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy).


	Lenovo
	Proposal 11: For a dedicated resource pool, the number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (Alt. 1).

	Qualcomm
	[bookmark: _Toc142642410]Proposal 26: The number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy)

	LGE
	Proposal 3: For a dedicated resource pool, PSCCH bandwidth is (pre-)configured.
Proposal 4: For a dedicated resource pool, the gap between the start positions of the adjacent PSCCHs in frequency domain is (pre-)configured in a resource pool.

	CEWIT
	Proposal 5: In a dedicated resource pool, with regards to the PSCCH time domain configuration, 1 or 2 or 3 symbols should be (pre-)configured by higher layers.

Proposal 6: In a dedicated resource pool, with regards to the PSCCH frequency domain configuration, additional PRB values should be specified.
· Additional values could be {30, 40, 50} RBs. Other values are not precluded.


	Ericsson
	Proposal 1 [bookmark: _Toc138627525]In a dedicated resource pool, the PSCCH configuration supports 1,2 or 3 symbols for PSCCH. 




[HIGH] Proposal 3.2.2.3.A-v0
In a dedicated resource pool, with regards to the PSCCH
· The number of PSCCH symbol(s) is (pre-)configured to 
· Alt. 1: 2 or 3 symbols (same as legacy)
· Ruijie, Spreadtrum, vivo, Intel, CMCC, Apple, China Telecom, Samsung, Lenovo, Qualcomm (10)
· Alt. 2: 1, or 2 or 3 symbols. In addition, introduce additional values for number of PRBs larger than 25 RBs
· ZTE, CATT, GOHIGH, OPPO, CEWiT, Ericsson (5)

Companies views
	FL comment
	Please add more views below and/or correct the views summarized above.

	OPPO
	Alt. 2.
1 symbol may be sufficient to accommodate the number of needed PSCCH, for instance, according to the agreement in the last meeting, the min number of PRBs for PSCCH is 20 (10 PRBs*2 symbols), in a resource pool with 100PRBs, there can be up to 5 PSCCH resources in one symbol.
In SL pos PSCCH and SL PRS cannot be FDMed in a slot, this is different from legacy SL communication, it is not advisable to use 2 or 3 OFDM symbols for PSCCH if 1 OFDM symbol can already accommodate needed PSCCH resources.

	Xiaomi
	Alt 1
We cannot see the strong motivation to introduce 1 symbol PSCCH

	Huawei, HiSilicon
	We support Alt.1: 2 or 3 symbols (same as legacy). We support to follow the legacy way, 1 symbol PSCCH may require larger bandwidth and reduce the PSCCH capacity.

	CATT
	Alt. 2
1 symbol can leave more symbols for the resource allocation of SL-PRS

	Lenovo
	Also support Alt. 1 – legacy PSCCH symbol configuration for simplicity.

	LGE
	We support Alt. 1.



[HIGH] Proposal 3.2.2.3.B-v0
For PSCCH configuration in a dedicated resource pool,
· (pre-)configure the bandwidth of a PSCCH resource in the resource pool,
· with regards to the frequency domain starting position:
· Alt. A.1: The first PSCCH resource starts from the first PRB of the resource pool
· Alt. A.2: (Pre-)configure the starting position of the first PSCCH resource in the frequency domain, 
· with regards to the frequency domain interval between adjacent PSCCH resources:
· Alt. B.1: the frequency domain interval is part of the (pre-)configuration 
· Alt. B.2: PSCCH candidates are mapped continuously in the frequency domain starting from the starting position of the first PSCCH resource
· With regards to the time domain intervals in a slot which can be occupied with PSCCH resources:
· Alt. C.1: Do not introduce multiple intervals beyond the single interval already agreed in the previous agreement (legacy behavior)
· Alt. C.2: Introduce a Sub-slot structure in which, more than one sets of OFDM symbol(s) can be used as PSCCH symbol(s). In addition to legacy time domain interval, support the (pre-)configuration of the starting symbol of one additional set of OFDM symbols. 
Companies views
	vivo
	For the first bullet, Alt A.2 is preferred
For the second bullet, we support Alt B.2 for sub-slot transmission and reception switching.  

	Spreadtrum
	We are fine with the proposal.
For frequency domain starting position, we support Alt. A.2.
For the frequency domain interval between adjacent PSCCH resources, we prefer Alt. B.1.
For the time domain intervals in a slot which can be occupied with PSCCH resources, we support Alt. C.1. 

	OPPO
	We propose that the starting PRB and number of PRBs for each PSCCH are (pre-)configured, this allows (pre-)configuring different PSCCH bandwidth (for different target coverage) and flexible PRB locations for a PSCCH.

Regarding the last sub-bullet, we propose to go with Alt. C.2 if companies have concern on the number of PSCCH resources in a slot.

	Xiaomi
	Alt A1, B2, C1;
Since we support the BW of SL PRS can be smaller than resource pool, we think this PSCCH mapping rule should be done in a subchannel level.

	ZTE
	Alt. A2, Alt. B.1 and Alt. C.2.
According to the agreement made in last RAN1 meeting, the first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot, sub-slot structure was not supported since otherwise the the starting symbol of PSCCH should be additional (pre-)configured. Moreover, introducing sub-slot structure will increase the UE decoding complexity. 

	Samsung
	Support Alt A1, Alt B1 and Alt C1

	Huawei, HiSilicon
	· with regards to the frequency domain starting position: 
· we support Alt. A.1 to simplify the design of PSCCH mapping. We do not see necessity to configure the start PRB of the PSCCH resource.
· with regards to the frequency domain interval between adjacent PSCCH resources: 
· we support Alt. B.1. We think that the frequency domain can be calculated according to certain parameters, such as number of SL PRS resources such that the PSCCH resource are uniformly distributed within the whole bandwidth.
· With regards to the time domain intervals in a slot which can be occupied with PSCCH resources:
· we support Alt. C.1. Sub-slot structure will reduce resources for SL PRS transmission since more symbols are used for PSCCH, AGC and GAP symbols.


	Continental Automotive
	We prefer:
· Alt. A.2 (1st) and Alt. A.2 (2nd), 
· Alt. B.2 (1st) and Alt. B.2 (2nd), 
· Alt. C.1

	CATT
	Support.
Alt. A2
Alt. B.1
Alt. C.1

	Lenovo
	Support A.1 , B.2, C.1. Alt A.1 and B.2 are additionally in line with legacy behaviour.

	LGE
	We support A.1 as we don’t see the reason to have configurability for the first PSSCCH resource start.
We support B.1 that enables to partial overlapping between PSCCH resources based on (pre-)configuration.
We suppor C.1 so as to follow the legacy SL slot structure also for PSCCH.

	Apple
	· Alt A2
· Alt B1
· Alt C1



[HIGH] Feature Lead Proposal 3.2.2.3.B-v1
For the PSCCH configuration in a dedicated resource pool,
· Alt. 1: 
· for the frequency domain starting position of a PSCCH:
· cAlt. A.1: The first PSCCH starts from the first PRB of the resource pool
· Xiaomi, Huawei, HiSilicon, LGE, Lenovo, CATT, Samsung (6)
· Alt. A.2: (Pre-)configure the starting position PRB of the first PSCCH in the frequency domain, 
· Vivo (accept A.1), Spreadtrum, ZTE, Continental, Apple, Panasonic (6)
· for the frequency domain interval between adjacent PSCCHs:
· Alt. B.1: the frequency domain interval is part of the (pre-)configuration 
· Spreadtrum, ZTE, CATT, Samsung, ZTE, Continental, LGE, Nokia, NSB (implicity), Panasonic
· Alt. B.1b: the frequency domain internal is derived from other (pre-)configuration parameters (E.g. total number of PRBs and total number of PRS resources configured in the resource pool)
· Huawei, HiSilicon (?), Nokia, NSB (?)
· The PSCCH in the i-th interval is associated with the i-th SL-PRS 

· Alt. 2: A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
· FFS: Add additional values for the subchannel (pre-)configuration
· the PSCCH in the ith subchannel is associated with the ith SL-PRS 
· Qualcomm

Companies views
	
	



3.2.3 Mapping Relationship b/w PSCCH and SL-PRS resources

	Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support a
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation period



	Nokia, NSB
	[bookmark: Proposal96724][bookmark: Proposal85230][bookmark: Proposal83898]Proposal 1: With regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.3: a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot. 

[bookmark: Proposal96725][bookmark: Proposal83899]Proposal 2: For a PSCCH resource with one-to-more mapping (Alt. 3.3), to mitigate PSCCH collisions, RAN1 supports PSCCHs reserving different associated SL PRS resources use different sets of DMRSs generated by frequency domain and/or time domain OCC.  

[bookmark: Proposal96726][bookmark: Proposal83900][bookmark: Proposal85231]Proposal 3: For one-to-more mapping (Alt. 3.3), RAN1 supports implicit indication on an SL PRS resource by a PSCCH by introducing association between DMRS OCC patterns and SL PRS resource IDs.  

	Huawei, HiSilicon
	Proposal 1: With regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1 
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s)

Proposal 2: The starting subchannel  of the PSCCH candidate resource associated with SL PRS resource index is given by 

· where , , and 
·  denotes the total number of subchannels within the dedicated resource pool and  denotes the number of SL PRS resources wherein.

Proposal 3: Support to use SCI to indicate SL PRS resources within future slots.
· It is noted that the reserved SL PRS resources could be different within different slots.
· 

	Ruijie networks
	Proposal 1: In the dedicated resource pool, with regards to the SL-PRS configuration and/or SL-PRS time assignment information, support
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot.


	Spreadtrum
	Proposal 3: A one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot should be supported.

Proposal 4: The mapping rules between PSCCH and SL-PRS resources in one slot should be defined in specification.

Proposal 5: For mapping order between PSCCH resources and SL-PRS resources, the above three Alts can be considered.

	vivo
	Proposal 4: [bookmark: _Hlk142637702]
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select 
· Alt. 3.3: support a one-to-more mapping relationship between a PSCCH frequency resource and an associated SL-PRS resource in the same slot. 
· Cyclic shift between PSCCH DMRS can be further considered for one-to-more mapping to decode one or more PSCCH in a PSCCH frequency resource.

	Intel
	
Proposal 2: 
For Scheme 2 SL PRS resource allocation in a dedicated resource pool,
· SL PRS time resource assignment/reservation for subsequent slots and SL PRS resource assignment/reservation for subsequent slots are included in the SCI format 1-B.
· Support a mapping relationship between a PSCCH resource and one or more associated SL PRS resource(s) and explicit signaling of SL PRS resource (Alt. 3.3).
· When the number of PSCCH resources is less than the number of SL PRS resources, PSCCH resource is mapped to a SL PRS resource group, while one field in the SCI is used to indicate a SL PRS resource within the SL PRS resource group. 

	ZTE
	Proposal 1: Support a one-to one mapping between a PSCCH/SCI configuration and an associated SL-PRS resource in the same slot for a dedicated resource pool, where:
· Frequency resource occupied by SCI is limited to a range of bandwidth of dedicated resource pool 
· Multiple SCIs can be multiplexed in FDM manner.


	Sony
	[bookmark: _Toc142573732]Proposal 5: Support explicit signaling of SL PRS resource in the same slot (known as Alt3-2 in RAN1#113).
[bookmark: _Toc142573733]Proposal 6: Support an indication of future SCI resource(s) for possible SL-PRS in the future slot(s).
[bookmark: _Toc142573734]Proposal 7: Support SL-PRS request as part of the SCI in SL positioning in dedicated resource pool.

	CATT, GOHIGH
	Proposal 14: Support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource. 
· The mapping rule can be based on the number of PSCCH resources and SL-PRS resources in a slot.

	NEC
	Further, a mapping between multiple TDM-based SL PRSs and their associated PSCCHs should be defined accordingly, including the PSCCH resource allocation at least, such as in a manner of sub-channel based FDMed multiplexing.
Proposal 2: At least for TDM-ed multiplexing of SL PRS transmissions from different UEs in a dedicated resource pool, the mapping between each SL PRS and associated PSCCH should be defined.

	CMCC
	Proposal 2: In a dedicated resource pool, with regards to the SL-PRS configuration and/or SL-PRS time assignment information, support one of the following alternatives:
· Alt. 3.1 (1st preference): support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Alt. 3.3 (2nd preference): support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource.
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used.

	Apple
	Proposal 2: A mapping relationship between PSCCH and SL-PRS in a slot should be specified. On the frame structure for a dedicated resource pool for SL positioning, regarding the mapping from PSCCH resource to SL-PRS resource: 
•	Index the PSCCH resources in a slot (X)
•	Index the  SL-PRS resources in a slot (Y, where  Y ≥ X )
o	If Y = X, set one-to-one mapping relationship between PSCCH resource and an associated SL-PRS resource
o	If Y > X , set one-to-many mapping relationship between PSCCH resource and a set of associated SL-PRS resources
	an additional parameter may be signaled to indicate the specific resource in the set of resources in a  mapping

	Xiaomi
	[bookmark: OLE_LINK28]Proposal 6: Support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot (Alt 3.1 is supported).
· [bookmark: OLE_LINK57]PSCCH locates at the corresponding resource in the lowest SL PRS subchannel if more than one subchannels are allocated.


	OPPO
	[bookmark: _Toc131693944][bookmark: _Toc142518711]Proposal 3: In a dedicated resource pool number of (pre-)configured PSCCH resources is same as number of (pre-)configured SL PRS resources, and one-to-one mapping relationship between PSCCH and SL PRS resource is supported.

	Interdigital
	Proposal 3: Support one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot, Alt. 3.1. 


	China Telecom
	Proposal 1: With regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1, i.e., a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot.


	Samsung
	Proposal 2: When comb-based multiplexing is applied, the resource pool contains multiple PSCCH occasions FDMed on same symbols that used for PSCCHs associated with comb-based multiplexed SL PRS. 
· When SL PRS bandwidth is always equal to resource pool bandwidth, there are multiple PSCCH occasions FDMed in a resource pool, and the multiple PSCCH occasions are located in different subchannels.
· If SL PRS bandwidth can be smaller than resource pool bandwidth, the multiple PSCCH occasions are FDMed in each subchannel or each subchannel group.
· Both PSCCH occasions and SL PRS resources are indexed by frequency domain position, and also by time domain position if TDM-based multiplexing is also applied in a slot. The mapping relationship between PSCCH occasion and SL PRS resource are based on index.
Proposal 3: Strive to support only 1-to-1 mapping between PSCCH resource and associated SL PRS resource in the same slot, i.e. Alt 3.1.

	Lenovo
	Proposal 12: On the mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot, support Alt 3.2-Explcit signalling of SL PRS resources within a slot.


	Sharp
	Proposal 5: In a dedicated resource pool, with regards to the SL PRS configuration and/or SL PRS time assignment information, Alt. 3.2 (i.e. “explicit signaling of SL PRS resource in the same slot”) is not supported.

Proposal 6: In a dedicated resource pool, with regards to the SL PRS configuration and/or SL PRS time assignment information, Alt. 3.1 (i.e. “support a one-to-one mapping relationship between a PSCCH resource and an associated SL PRS resource in the same slot”) is supported.


	Panasonic
	[bookmark: _Toc142395494]Proposal 9: With regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.3 that a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource

	Continental
	Proposal 1.1: Support a mapping relationship between the PSCCH/SCI and SL PRS, whereby multiple SL PRS resources may be indicated by a single PSCCH (in the dedicated RP) or 2nd-stage SCI (in the shared RP), i.e., support a one-to-many mapping relationship. 

Proposal 1.2: The mapping can exploit a relationship in terms of a parameter between the multiple SL PRS resources to implicitly signal all the parameters necessary to establish the location of the multiple SL PRS resources.


	Qualcomm
	[bookmark: _Toc142642398]Proposal 14: In the dedicated resource pool, support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot.


	LGE
	Proposal 2: For a dedicated resource pool, support one-to-one mapping between a PSCCH resource and an associated SL-PRS resource in the same slot (Alt 3.1).
Proposal 5: For a dedicated resource pool, SL PRS TDM configuration within a slot is (pre-)configured. TDM configuration includes at least the following fields.
· TDM index
· Starting symbol index of TDM duration
· Number of symbols in TDM duration
· Comb pattern used in TDM duration
· Number of SL PRS symbols (M)
· Comb size (N)

	CEWiT
	Proposal 2: With regards to the SL-PRS configuration and/or SL-PRS time assignment information in first stage SCI, support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot. Explicit signaling of SL PRS resource should be supported in dedicated resource pool.
· If explicit signalling is not used, then a one-to-one mapping is assumed between a PSCCH resource and an associated SL-PRS resource in the same slot.
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· Resource ID should be included in SCI. Maximum 8 SL-PRS can be configured. This indication is signalled using bit map.


	Asustek
	Proposal 1:  With regards to the SL-PRS configuration and/or SL-PRS time assignment information in dedicated SL PRS resource pool, select Alt. 3.1.
	Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot.
Proposal 2:  One-to-one mapping relationship between PSCCH resource and an associated SL-PRS resource in the same slot is designed based on either 2(a) or 2(b):
· 2(a): SL PRS resource ID
· 2(b): SL PRS comb offset and SL PRS occasion index, which corresponds to 
     SL PRS starting symbol and number of SL PRS symbols (M).


	Mediatek
	Proposal 2-1: The Alt. 3.1 of one-to-one mapping between PSCCH and SL-PRS is supported

Proposal 2-2: The SCI could also indicate the SL-PRS request and number of resource reservation periods


	Ericsson
	Proposal 1 [bookmark: _Toc138627532]In the dedicated pool, for the location of the starting position in frequency of PSCCH and SL-PRS in the dedicated pool, support both the following options in network configuration:
a. [bookmark: _Toc138627533]Option 1 (alt 3.1 from RAN1#113): there is a one to one mapping between a PSCCH candidate in frequency and a SL PRS resource in the dedicated resource pool, provided in the SL PRS resource configuration
b. [bookmark: _Toc138627534]Option 2 (alt3.2 from RAN1#113): the PSCCH is mapped to one of N PSCCH candidate position in frequency, where N is less or equal to the number of PRS resources in the pool, and the PRS ID is provided in SCI.
· [bookmark: _Toc138627535]If the SL PRS can have a flexible bandwidth in the dedicated pool, the lowest subchannel index for the DL PRS is signalled to the listening UE in SCI and to the transmitting UE in DCI. 




FL Summary:
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1
·  Huawei, HiSilicon, Rujie networks, Spreadtrum, ZTE, CMCC (1st preference), Xiaomi, OPPO, Interdigital, China Telecom, Samsung, Sharp, Qualcomm, LGE, Asustek, Mediatek, Ericsson (16)
· Alt. 3.2: 
· Sony, Lenovo, Ericsson (3)
· Alt. 3.3: 
· Nokia, NSB, vivo, Intel, CATT, GOHIGH, CMCC (2nd preference), Apple, Panasonic, Continental, CEWiT (9)


My suggestion is to go with the majority view (Alt. 3.1) which also results to a simpler specification. All three options could potentially work and have their pros and cons. 

[HIGH]  Proposal 3.2.3-v0
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1, i.e.
· support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 


Companies views
	vivo
	We can accept the proposal for the progress

	Spreadturm 
	We support the proposal.

	OPPO
	OK

	Xiaomi
	Agree.
Since we support the BW of SL PRS can be smaller than resource pool, we think this PSCCH mapping rule can be done in a subchannel or sub-BW level.

	ZTE
	Support.

	Samsung
	Support

	Huawei, HiSilicon
	OK with the proposal. 

One to one mapping simplify the design and reduce the SCI overhead.

	Continental Automotive
	We do not support the proposal, since we believe it maybe redundant and adding to overhead to transmit the same number of PSCCHs as SL PRS resources for indicating multiple SL PRS resources; it is possible to indicate multiple SL PRS resources with fewer PSCCHs as detailed in our contribution and we therefore support Alt 3.3. 

	CATT
	We prefer Alt.3.3, since the number of PSCCH resources in a slot can be very limited for some large SCS configuration with a small bandwidth (especially for ITS band).

	Lenovo
	We could also live with Alt 3.3 for flexibility, but would Alt 3.1 imply that the PSCCH and SL-PRS cannot be configured independently?

	LGE
	Support

	Apple
	Prefer Alt 3.3. For Alt 3.1, if 1:1 mapping then there is a need to ensure that we have enough PSCCH to map to all the SL-PRS resources. This implies (a) option C2 in proposal 3.2.2.3.B-v0 or (b) a limitation in the # of resources in the slot.



3.2.4 Fields in the SCI
	Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support a
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation period



	Huawei, HiSilicon
	
Proposal 4: In the dedicated resource pool, the SCI should include the field “SL PRS resource assignment”. 
· The SL-PRS resources in a slot are (pre-)configured for a dedicated RP.
The number of bits of the “SL PRS resource assignment” field should be calculated by .

Proposal 5: Support the following procedure of determining the SL PRS resources within the dedicated resource pool:
· If  is 2,

i.e., SL PRS resource within the same slot is indicated by the position of PSCCH resource, and the other is indicated by the PRIV.
· If  is 3,

Where  is the maximum reservation number indicated by high layer signaling,  denotes the index of the first reserved SL PRS resource and  denotes the index of the second reserved SL PRS resource in future slots.


	vivo
	Proposal 5: [bookmark: _Hlk142637724]
· In the dedicated resource pool, SCI 1-B can additionally include the following information
· ARP ID
· SL-PRS request 
· Time resource assignment
· SL PRS resource index for reservation
· Reserved bits

	ZTE
	Proposal 3: In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· SL-PRS priority
· The priority value of SL-PRS can be configured as decimal to distinguish the service priority between positioning and communication
· Source ID (24 bits)
· Destination ID (24 bits)
· Cast type
· Indicating either unicast, groupcast or broadcast SL-PRS transmission
· Resource reservation period
· Time resource assignment for the SL-PRS repetition 
Note: explicit signaling of which SL-PRS resource are transmitted is not needed in SCI

	CATT, GOHIGH
	Proposal 16: In a dedicated resource pool, SCI for SL-PRS should at least include the following fields:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· Time-domain resource assignment (slot-level)
· Frequency-domain resource assignment (slot-level)
· SL-PRS configuration and/or time-frequency assignment information in a slot, consider further the following options (or combination of them):
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· (Pre-)configure that the number of PSCCH resources is equal to/larger than that of SL-PRS resources
· SL-PRS request 
· Positioning Session ID
· 24-bit CRC Field
Proposal 37: A field with 2 bits should be included in SCI to indicate unicast, groupcast or broadcast SL-PRS transmissions.


	CMCC
	Proposal 3: In a dedicated resource pool, for the indication of SCI resources and SL PRS resources for future slots, consider the following:
· Option 1: Up to 2 SL PRS resources and the associated SCI can be indicated by an SCI within 32 logical slots. 
· Option 2: Only the SL PRS resources and the associated SCI in the next reservation period can be indicated by an SCI.
Proposal 4: In a dedicated resource pool, for the indication of up to 2 SL PRS resources and the associated SCI, if supported, 
· For time domain resource assignment, reuse the TRIV in R16/R17 sidelink to indicate the slot offset with respect to the slot where the first SCI is received.
· For frequency domain resource assignment, consider the following:
· Alt. 1: Using FRIV to indicate the starting subchannel/PRB index of the PSCCH reserved by the SCI. The SL PRS resources are derived from the location of PSCCH in the frequency domain;
· Alt. 2: Using resource ID to indicate the SL PRS resources reserved by the SCI. The associated PSCCH are derived from the resource ID of SL PRS.


	Apple
	Proposal 3: In the dedicated RP, the SCI should contain the fields that allow indication of future SCI(s) and SL-PRS resource(s).

	Xiaomi
	[bookmark: OLE_LINK25][bookmark: OLE_LINK37]Proposal 5: The following information elements should be additionally included in the SCI for SL-PRS (SCI format 1-B):
· Time resource assignment;
· SL PRS resource ID for each of the current slot used for SCI transmission and the reserved slots;
· Frequency resource assignment if the SL PRS subchannel is configured as 1/2 or 1/4 of the resource pool bandwidth.


	Interdigital
	Proposal 4: Include SL-PRS request and number of resource reservation periods in SCI in a dedicated resource pool. 

	Samsung
	Proposal 12: In the dedicated resource pool, SCI for SL PRS	includes the following additional information as:
· Time resource assignment
· SL PRS request
· SL PRS measurement report request
· SL PRS comb offset
· SL PRS TDM offset

	Sharp
	Proposal 7: In a dedicated resource pool, with regards to the SL PRS configuration and/or SL PRS time assignment information, reservation of SL PRS resource(s) in future slot(s) is supported.
· A “TRIV” field in legacy SCI format 1-A is reused for indication of the future slot(s).


	Qualcomm
	[bookmark: _Toc142642399]Proposal 15: In the dedicated resource pool, reservation(s) for PRS resources in future slots are explicitly indicated using the SL-PRS resource ID and slot offset.
[bookmark: _Toc142642407]Proposal : In a dedicated resource pool, the new SCI includes SL-PRS time and frequency allocation, periodicity, positioning session identifiers, and an index to an SL-PRS configuration provided by SLPP/LPP.


	LGE
	Proposal 17: For a dedicated resource pool, a new SCI format 1-X includes at least the followings.
· Priority- 3 bits
· SL PRS repetition period – 14 bits
· Number of remaining repetitions
· 1 or 2 future slots within 32 slots (as in SCI format 1-A) – 5bits/9 bits
· 2 or 3 SL PRS resource IDs of the current and 1 or 2 future slots – 8 bits/12bits
· SL PRS combining ID – 4 bits
· New SL PRS indicator – 1 bit
· Cast type
· ARP ID associated with SL PRS transmission


	CEWIT
	Proposal 3: In dedicated resource pool, the new 1st stage SCI should include SL PRS trigger for Rx UE. The SL-PRS trigger can be one bit or multiple bits. 
Proposal 4: In dedicated resource pool, the new 1st stage SCI should not include positioning session ID. 





[HIGH] Proposal 3.2.4-v0
In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· Field 1: SL-PRS priority -  3 bits
· Field 2: Source ID - 24 bits
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period
· The candidate values of reservation period can be higher-layer configured per resource pool with up to
· Alt. 5.1: 16 values (uo to 4 bits)
· Alt. 5.2: 32 values (up to 5 bits)
· Field 6: Time resource assignment for SL-PRS repetition(s)
· Depending on progress in Subsection 5:
· 1 or 2 future slots within 32 slots – 5 bits or 9 bits
· Field 7: SL-PRS resource ID (s)
· Wait for proress in Section 3.2.3
· Field 8: ARP ID associated with SL PRS transmission
· Alt. 8.1: Support the introduction of such a field
· Alt. 8.2: Do not support introducing ARP ID in the SCI, but support the transmiting UE to be able to report the ARP ID-to-SL PRS resource association through higher layers (e.g. SLPP).
· Field 9: SL PRS combining ID – 4 bits
· Field 10: New SL PRS indicator – 1 bit
· Field 11: Session ID
· Field 12: SL-PRS request  - X bits (discussed in Section 5.1)
· Field 13: Reserved bits – 2 bits 

Companies views
	FL comment
	Please comment which fields you do not support to be included and provide your views on the alternatives. 

	vivo
	In our view, Field 9, 10 ,11 and 12 are not needed
In addition, Alt. 5.1 and Alt. 8.1 are preferred alternatives.

	OPPO
	1．We propose to set Source ID to less than 12 bits, 24bits+12bits can provide sufficient distinction, note that in SL communication soft combining in PHY layer is based on 12 bits + 8bits.
2. Field 8: Alt. 8.2.
3. Field 9 and Field 10: seems the 2 field are similar as HARQ process ID and NDI in SL communication, but there is no HARQ feedback in SL Pos, why these 2 fields are needed?
4. Field 11: SL PRS may not be session specific, not sure this field is needed.

	Xiaomi
	Field 9 and 11 may not be needed.

	ZTE
	We do not support Field 7, 8, 9, 10, 11, 12 for SCI in dedicated resource pool.
For Field 7, SL PRS resource ID is not needed if one-to-one mapping between a SL PRS resource and a PSCCH resource in the same slot is supported and the aperiodic reservations are repeated SL PRS resources.
For Field 8, we prefer Alt. 8.2 and it is also related to the discussion in AI 9.5.1.2. 

	Samsung
	Instead of SL-PRS resource ID, we prefer to indicate SL-PRS pattern information. For example, comb offset and TDM offset. Anyway, we should make clear what it is the SL-PRS resource ID. 
Do not support introducing ARP ID in the SCI. We prefer high layer siganaling if needed. 
In addition, why session ID should be included in SCI?

	Huawei, HiSilicon
	Do not support fields 9,10,11.
For Field 13, the reserved bits can be configurable.

	Continental Automotive
	We believe that multiple SL PRS resources may be indicated in the same SCI, and therefore, such information should also be included: e.g., number of SL PRS resources and how the SL PRS resources are related (e.g., in terms of the resource element offset or the starting symbol).

	CATT
	We prefer to remove the field 9,10,11,12, since we don’t have such agreements to support these fields.
Alt.5.1 and Alt.8.1 are preferred.

	Lenovo
	For better clarification, could we highlight which of the above fields are used for 1st or 2nd stage SCI. Furthermore, the motivation of Fields 9 and 10 are not clear. 

	LGE
	Regarding Field 8, we support Alt 8.1 because it’s more beneficial in terms of signaling overhead and operation. If TX UE separately reports ARP ID for SL PRS transmission, it increases the reporting overhead compared to Alt 8.1. In addition, if TX UE is out of coverage, it’s not possible for TX UE to send the report to LMF. In this sense, based on ARP ID carried by SCI, RX UE can integrate all the necessary information into a single measurement report.

We support Field 9 and 10 because SL PRS resource ID just identifies the time/frequency location of SL PRS resource. It has no information on whether SL PRS resources can be combined to improve detection performance. In this sense, a separate field to indicate the combining ID is necessary. Measurement UE can combine all the SL PRS resources having the same SL PRS resource ID, unless new SL PRS indicator is toggled. This mechanism is similar to HARQ process ID and new data indicator(NDI) in SL communication.

	Apple
	For field 5: Select Alt 5.1
No need for fields 9, 10, 11



[HIGH] Feature Lead Proposal 3.2.4-v1
In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· Field 1: SL-PRS priority - 3 bits
· Field 2: Source ID – Up to resource pool (pre-)configuration 12 or 24 bits 
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period - Ceil(log2(Number of candidate values in (pre-)configuration))
· Alt. 5.1: Up to 16 values
· Vivo, Apple
· Alt. 5.2: Up to 32 values
· Field 6: Time resource assignment for SL-PRS repetition(s)
· 1 or 2 future slots within 32 slots – 5 bits or 9 bits
· Field 7: SL-PRS resource ID (s) for the future 1 or 2 reservations 
· Number of bits: 2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))
· Field 8: SL-PRS request – 0 or 1 bit
· Field 9: Reserved bits – up to 4 bits 
· [Field 10: ARP ID associated with SL PRS transmission]
· Alt. 8.1: Support the introduction of such a field
· Vivo, LGE
· Alt. 8.2: Do not support introducing ARP ID in the SCI, but support the transmiting UE to be able to report the ARP ID-to-SL PRS resource association through higher layers (e.g. SLPP).
· OPPO, ZTE
· [Field 11: SL PRS combining ID – 4 bits]
· Support: LGE
· Not needed: vivo, OPPO, Xiaomi, ZTE, Huawei, HiSilicon, CATT, Apple
· [Field 12: New SL PRS indicator – 1 bit]
· Support: LGE
· Not needed: vivo, OPPO, ZTE, Huawei, HiSilicon, CATT, Apple
· [Field 13: Session ID]
· Not needed: vivo, OPPO, Xiaomi, ZTE, Huawei, HiSilicon, CATT, Apple

Companies views
	
	

	
	



3.2.5 Additional Proposals
The following proposals were found in the contributions: 

	OPPO
	As discussed below resources for (re-)transmission of a SL PRS should be included in same set of OFDM symbols, therefore, the reserved resources can be indicated in terms of slot offset and SL PRS resource ID in the set of OFDM symbol.
[bookmark: _Toc142518712]Proposal 4: In a dedicated resource pool reserved resources for re-transmissions of a SL PRS are indicated by the SCI.


3.3 Shared Resource Pool 
The following agreement was reached with regards to this topic: 
	Agreement
With regards to the SL Positioning resource allocation, for SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), backward compatibility with legacy Rel-16/17 Ues should be ensured.



3.3.1 SCI format 2-D

	Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI

Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.




	Futurewei
	Proposal 1: SCI format 1-A is reused along with a new 2nd stage SCI for the scheduling of PSSCH multiplexed with SL-PRS.

Proposal 2: Use the reserved state of the SCI 2nd stage format field from the 1st stage SCI format SCI along with additional bits in either the 1st stage or the 2nd stage to indicate a 2nd SCI format for SL-PRS in shared resource pools. 

Proposal 6: In shared resource pools, 2nd stage SCI format 2-D contains:
· SL-PRS resource information (comb, comb offset, # symbols, starting symbol, resource ID)
· PSSCH resource information  

Proposal 7: In shared resource pools, a new 2nd stage SCI format 2-D contains at least the following information (common to SCI format 2-A/B/C):
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2.
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214]. 
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 16.3 of [5, TS 38.213].

Proposal 8: In shared resource pools, when PSSCH and SL-PRS are multiplexed in the same slot they may have different Destination IDs and different cast type indicators.


	Huawei, HiSilicon
	[bookmark: _Hlk141396836]Proposal 8: For a shared resource pool, support indicating the new second stage SCI format 2-D for PSSCH+SL-PRS transmission using the existing field of ‘2nd-stage SCI format’ in SCI-1A.

Proposal 9: For a shared resource pool, support that the Rx UE for the SL-SCH reception and for the SL-P reception in the same slot is the same Rx UE.
· The cast type, destination ID, source ID of SL-PRS and SL-SCH are then shared.

Proposal 10: The following information should be indicated in the new second stage SCI 2-D:
· The legacy contents of SCI format 2-A, 2-B or 2-C.
· SL-PRS transmission parameters.
Proposal 11: Support that SCI 2-D includes the fields for SL-PRS resource indication and SL-PRS request.

	Spreadtrum
	Proposal 6: The reserved state of the “2nd-stage SCI format” field in SCI format 1-A can used to indicate the new 2nd stage SCI format.

Proposal 7: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.

	vivo
	Proposal 3: [bookmark: _Hlk142637778]
· In the shared resource pool, SCI 2-D can additionally include the following information
· 2nd-stage SCI format for PSSCH scheduling– 2 bits should be transmitted in SCI format 2-D to indicate which type of PSSCH scheduling information is used., with different 2nd-stage SCI format for PSSCH scheduling, the optional information will be used 
·  optional for SCI 2-A: Cast type indicator, CSI request
·  optional for SCI 2-B: Zone ID, Communication range requirement
·  optional for SCI 2-C: Providing/Requesting indicator, IUC-related information
· SL PRS request for low layer triggering SL PRS transmission.
· ARP ID if multiple ARP can be used to transmit SL PRS

	Intel
	
Proposal 3: 
For Scheme 2 SL PRS resource allocation in a shared resource pool, 
· Codepoint “11” in the field of 2nd-stage SCI format in SCI format 1-A is used to indicate SCI format 2-D.
· SL PRS resource indication field is included in the SCI format 2-D for scheduling SL PRS transmission. 
· The Source ID, Destination ID, and cast type in SCI format 2-D are the same for SL PRS and SL-SCH. 
The following fields are also present in SCI format 2-D.
· HARQ process number
· New data indicator
· Redundancy version
· HARQ feedback enabled/disabled indicator
· Cast type indicator
· CSI request

	ZTE
	Proposal 5: In a shared resource pool, in addition to SL PRS transmission, the UE transmits SCI1-A & a new 2nd stage SCI format used for SL-PRS indication
· SCI1-A
· Priority indicator of SL-PRS is indicated in SCI format 1-A, priority value of SL-PRS can be integer or decimal
· A new 2nd stage SCI 
· Use one bit in the 2nd stage SCI to indicate whether only SL-PRS is indicated or both SL-PRS and SL-data are transmitted
· If both SL-PRS and SL-data are indicated using the same 2nd stage SCI, it is expected that cast type, destination ID, source ID are shared for both SL-PRS transmission and SL-data transmission.


	Sony
	[bookmark: _Toc142573728]Proposal 1: The new format 2nd stage SCI is used for indicating SL-PRS transmission and the contents are at least the cast type, destination ID, and source ID.
[bookmark: _Toc142573729]Proposal 2: The new 2nd stage SCI format is indicated by the associated 1st stage SCI


	CATT, GOHIGH
	Proposal 18: The 1st-stage SCI should carry the new 2nd-stage SCI format information and SL-PRS overhead information in a shared resource pool.
Proposal 19: In a shared resource pool, the new 2nd-stage SCI should at least include the content of SCI format 2-A and SL-PRS scheduling information.
Proposal 20: For a shared resource pool for SL positioning, no other enhancement is needed for SL-PRS resource allocation.

	CMCC
	Proposal 5: Use the spare codepoint of 2nd stage SCI format in the 1st stage SCI to indicate a new format of 2nd stage SCI.
Proposal 6: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID should be the same.

	Apple
	Proposal 5: The new  2nd stage SCI for the shared resource pool should include information to enable signaling of the SL-SCH and the SL-PRS. The destination ID for the SL-PRS should include at least the receiver for the SL-SCH channel. 

Proposal 6: To indicate the new the new 2nd stage SCI, the “stage 2 SCI format” field in the stage 1 SCI of the shared resource pool may be used

	OPPO
	[bookmark: _Toc142518714]Proposal 6: The size of SCI 2-D is same as current SCI 2-C, for indication of SCI 2-D, “2nd-stage SCI format” field in associated SCI 1-A is set to “10”, “Providing/Requesting indicator” field of the 2nd SCI is set to 1, and one padding bit of the 2nd stage SCI is set to 1.
[bookmark: _Toc142518715]Proposal 7: Information transmitted by SCI 2-D should include SL PRS resource ID, but NOT include periodicity, repetitions, Zone ID and Communication range requirement.


	Interdigital
	Proposal 13: The new SCI-2 format including at least SL PRS resource information e.g., comb pattern and RE offset in a shared resource pool.  
Proposal 14: The new SCI-2 format include separate indications for SL-SCH and SL-PRS including at least cast type, destination ID and source ID.
Proposal 15: Support a joint resource reservation in SCI format 1-A for a multiplexed SL-SCH and SL-PRS transmission in a shared resource pool. 


	Samsung
	Proposal 13: In a shared resource pool for SL PRS and SL communication, TX UE indicates whether SL PRS is transmitted or not for co-existence with SL communication.
· The presence of SL-PRS is indicated in the 1st SCI by using the reserved bits.
Proposal 14: In the shared resource pool, contents for a SCI format 2-D are decided by the existing 2nd stage SCI format and new SL PRS presence flag in SCI format 1-A. The SL-PRS specific information includes
· SL PRS request
· SL PRS measurement report request
· SL PRS comb pattern
· SL PRS comb offset
we think 2nd stage SCI format field ‘11’ in SCI format 1-A still can be reserved. Instead, SCI format 2-D is decided by the existing 2nd stage SCI format and by new SL-PRS presence flag in SCI format 1-A (if it indicates that SL-PRS transmitted) as in Proposal 12. Specifically, the following three types of SCI format 2-D can be made as: 
· SCI format 2-D type 1: SCI format 2-A + SL PRS specific information 
· SCI format 2-D type 2: SCI format 2-B + SL PRS specific information
· SCI format 2-D type 3: SCI format 2-C + SL PRS specific information

	Lenovo
	Proposal 9: For the shared resource pool, support the legacy indication of the new 2nd stage SCI format, i.e., via 1st stage SCI.
Proposal 10: For the shared resource pool, support sharing of the cast type, source-ID and destination-ID for both SL-PRS and SL-SCH.

	Sharp
	Proposal 2: In a shared resource pool, it is supported that SL PRS is multiplexed with some (re)transmissions of a TB, and not multiplexed with other (re)transmissions of the TB.
· SL PRS presence is indicated in SCI format 2-D.
Proposal 4: Regarding SL PRS request in SCI format 2-D and SCI format 1-B, support one of the following alternatives:
· Alt-1: The one-bit “SL PRS request” field is used, along with other fields related to a set of parameters (e.g. Destination ID, cast type, etc.) of the requested SL PRS transmission.
· Alt-2: A “SL PRS request ID” field is used. The SL PRS request ID is associated with a set of parameters (e.g. Destination ID, cast type, etc.) of the requested SL PRS transmission.

	Panasonic
	[bookmark: _Toc142395491]Proposal 6: To use N_reserved  bits +”11” of 2nd-stage SCI format for new 2nd stage SCI format.
[bookmark: _Toc142395492]Proposal 7: The new 2nd-stage SCI format has information for [24 bits] Source ID, [24 bits] Destination ID, Resource reservation period, SL-PRS Priority, Cast type, SL-PRS configuration and/or time-frequency assignment information, and additional information (e.g. SL-PRS request, Positioning Session ID, UE-types)

	Qualcomm
	[bookmark: _Toc142642403]Proposal 19: The new SCI-2 format is signaled using the SCI-2 format indicator field in SCI-1. 
[bookmark: _Toc142642404]Proposal 20: In the dedicated resource pool, SCI includes the 24 bits of each of the source and destination IDs.
[bookmark: _Toc142642405]Proposal 21: SCI includes the positioning session ID when enabled by the resource pool (pre-)configuration.
[bookmark: _Toc142642408]Proposal : In a shared resource pool, legacy SCI-1A format is used to indicate transmission time-frequency resources and periodicity.
[bookmark: _Toc142642409]Proposal : In a shared resource pool, the new SCI-2 format includes at least identifiers associating the SL-PRS with the positioning session (e.g. SLPP UE ID) and SL-PRS configuration index.

	LGE
	Proposal 15: For a shared resource pool, the code point “11” of the 2nd stage SCI format field in the current 1st stage SCI is used to indicate a new 2nd stage SCI format for SL positioning.
Proposal 16: For a shared resource pool, a new 2nd stage SCI format 2-X includes at least the followings.
· SL PRS resource IDs of the current and 1 or 2 future slots – 8 bits/12bits
· Full L2 source ID – 24 bits
· Full L2 destination ID – 24 bits
· SL PRS combining ID – 4 bits
· New SL PRS indicator – 1 bit
· ARP ID associated with SL PRS transmission


	CEWiT
	Proposal 7: For legacy SL resource configuration for SL positioning, SL-PRS will be indicated using first stage SCI and new second stage SCI. First stage SCI will include SL-PRS presence indicator. It will be of one bit.  
Proposal 8: For legacy SL resource configuration for SL positioning, chose one of the following options.
· Option 1: a new second stage SCI should convey both PSSCH and SL-PRS. 
· It will include PSSCH presence indicator. If it is set, then PSSCH is multiplexed in the slot otherwise not.
· New 2nd stage SCI should include SL-PRS resource trigger for Rx UE SL-PRS triggering, cast type indicator and SL PRS resource ID if multiple SL-PRS resources are configured.
· Option 2: new second stage SCI and old second stage SCI should be multiplexed together to indicate SL-PRS and PSSCH related parameters respectively.
· If PSSCH is absent the corresponding 2nd stage SCI will not be multiplexed. 
· New 2nd stage SCI should include SL-PRS resource trigger for Rx UE SL-PRS triggering, cast type indicator and SL PRS resource ID if multiple SL-PRS resources are configured.


	Asustek
	Proposal 4:  If a 2nd stage SCI indicates both SL-PRS and SL-SCH, destination ID and source ID are shared.


	Ericsson
	Proposal 1 In the shared pool, the reserved value for the 1st stage SCI format indicator field  should be used to indicate the new 2nd stage SCI.

Proposal 2 In the shared pool, the new 2nd stage SCI besides the fields in legacy format 2-A should at least include SL-PRS configuration ID.




[HIGH] Proposal 3.3.1-v0
In a shared resource pool, 
· Aspect 1: A new 2nd stage SCI (SCI format 2-D)  for the scheduling of PSSCH multiplexed with SL-PRS is being used. 
· Aspect 2: when PSSCH and SL-PRS are multiplexed in the same slot 
· Alt. 2.1: they share the same source IDs, destination IDs, cast type fields
· Huawei, HiSilicon, Spreadtrum, Intel, ZTE, CMCC, Lenovo, Asustek
· Alt. 2.2: they may have different source IDs, Destination IDs, cast types
· Futurewei
· Aspect 3: To indicate the SCI format 2-D
· Alt. 3.1: The reserved state of the “2nd-stage SCI format” field (Codepoint “11” ) in SCI format 1-A is used 
· Alt. 3.2: only the reserved bits of the 1st SCI are used. 
· Alt. 3.3: use both the reserved bits of the 1st SCI and the reserved state of the “2nd-stage SCI format”.
· Alt. 3.4: the “2nd-stage SCI format” field in associated SCI 1-A is set to “10”, “Providing/Requesting indicator” field of the 2nd SCI is set to 1, and one padding bit of the 2nd stage SCI is set to 1
· Aspect 4: In addition to the SL-PRS specific parameters (see Aspect 5), the following information related to PSSCH scheduling could also be indicated in the new second stage SCI 2-D:
· Alt. 4.1: The legacy contents of SCI format 2-A, or 2-B or 2-C.
· Alt. 4.2: Only consider the legacy content of SCI format 2-A and do not support the contents of 2-B or 2-C
· Alt. 4.3: Only consider the legacy content of SCI format 2-A and 2-B and do not support the contents of 2-C
· Aspect 5: With regards to the SL-PRS specific parameters to be included in SCI format 2-D, include the following fields: 
· Field 5.1:  source ID – 24 bits
· Field 5.2:  destination ID – 24 bits
· Field 5.3:  SL PRS resource ID(s) [of the current and 1 or 2 future slots]
· Wait for progress on Section 5, whether 1 or 2 future slots can be indicated
· Field 5.4:  ARP ID associated with SL PRS transmission
· Field 5.5:  SL PRS request
· Field 5.6:  Cast type (If SCI 2-D includes the fields of 2-B or 2-C which do not have a cast type)
· Field 5.7:  SL PRS measurement report request
· Field 5.8:  SL PRS combining ID – 4 bits
· Field 5.9:  New SL PRS indicator – 1 bit
· Field 5.10: ARP ID associated with SL PRS transmission
· Aspect 6: Size of format 2-C and aspects related to padding after Aspects 1-5 have progressed.

Companies views
	vivo
	Alt. 2.1, Alt. 3.1 and Alt. 4.1 are the preferred alternatives.
For aspect 5, we think Field 5.7, Field 5.8 and Field 5.9 are not needed. Field 5.4 and Field 5.10 are repeated, and can remove one field.

	Spreadtrum
	For Aspect 2, we support Alt. 2.1.
For Aspect 3, we support Alt. 3.1.
For Aspect 4, we support Alt. 4.1.

	OPPO 
	Aspect 2: Alt 2.1, otherwise, 2 sets of IDs are needed.
Aspect 3: Alt 3.4, to save the codepoint “11”  and reserved bits for future. 
Aspect 4: Alt 4.2. Contents of SCI 2-B should not be included, as the target UE of SL PRS has not geo information, communication range based reception is not possible. Contents of 2-C can be transmitted via MAC CE, it is not so necessary to include SCI 2-C in SCI 2-D.
Aspect 5: 5.1 and 5.2 is not needed in shared pool, similar comments as 3.2.4 for 5.4, 5.8, 5.9, 5.10 is duplicated.

	Xiaomi
	Alt 2.1, 3.1, 4.2 should be supported;
Do not see the motivation of introducing field 5.8.

	ZTE
	Aspect 1: supported.
Aspect 2: we support Alt. 2.1
Aspect 3: we support Alt. 3.1
Aspect 4: we prefer Alt. 4.3
Aspect 5: we prefer not to introduce Field 5.3, 5.4, 5.5, 5.7, 5.8, 5.9 and 5.10.

	Samsung
	We think Aspect 1 and 2 are covered by the previous agreements.
For Ascpect 3, we cannot understand Alt 3.3. We suggest to modify it or newly add Alt 3.5 as
· Alt. 3.5: use both the reserved bits of the 1st SCI and the existing states of the “2nd-stage SCI format” (i.e. SCI format 2-A, or 2-B or 2-C)
For Aspect 4, our suggestion in Aspect 3 will enable Alt 4.1 without additional indication via 2nd stage SCI.
For Aspect 5, instead of SL-PRS resource ID, we prefer to indicate SL-PRS pattern information. For example, comb size and comb offset. Anyway, we should make clear what it is the SL-PRS resource ID. 


	Huawei, HiSilicon
	· Aspect 3: To indicate the SCI format 2-D
· We think both Alt 3.1 and Alt3.3 work. For simplify, we support Alt.3.1: The reserved state of the “2nd-stage SCI format” field (Codepoint “11” ) in SCI format 1-A is used. If companies concern “2nd-stage SCI format” field (Codepoint “11” ) in SCI format 1-A would be used for other features, the Alt3.3 can be used to address this concern.  It means when only the the reserved bits of the 1st SCI is indicated, then the “2nd-stage SCI format” field (Codepoint “11” ) can be used to indicate SCI 2-D.
· Aspect 4: Since this is shared RP, the IUC should be supported for PSSCH transmission. Hence, in addition to the SL-PRS specific parameters, parameters (see Aspect 5), the following information related to PSSCH scheduling could also be indicated in the new second stage SCI 2-D:
· We support Alt.4.1 for the reason that the SCI 2-D can be supported for a data transmission.
· Aspect 5: We support 5.3 for the current slot and 5.5.

	CATT
	We prefer the following alternatives:
Alt 2.1
Alt 3.1
Alt 4.1
For Aspect 5, we prefer not to introduce filed 5.5, 5.7, 5.8, 5.9.
In addition, 5.10 is duplicated with 5.4, both of the two fields are ARP ID associated with SL PRS transmission.

	Lenovo
	Support Aspect 1. Aspect 2 – Alt. 2-1, Aspect 3 – Alt 3.1 or 3.2 , Aspect 4 – Alt. 4.1, Aspect 5 – Ok with the proposaed fields.

	LGE
	For aspect 2, we support Alt 2.1. If the different IDs are necessary for PSSCH and SL PRS, UE can use a separate slot for each transmission.
For aspect 3, we support Alt 3.1
For aspect 4, we support Alt 4.3 because the distance-based SL PRS transmission is beneficial for groupcast type of SL PRS transmission.
For aspect 5, we support field 5.4, 5.8, 5.9 and 5.10 with same reason in a shared resource pool case. We don’t support field 5.7 as this can be done via SLPP.

	Apple
	· Alt 2.1
· Alt 3.1
· Alt 4.1
5.8 and 5.9 not needed



[HIGH] Feature Lead Proposal 3.3.1.A-v1
In a shared resource pool, in addition to the SL-PRS specific parameters, the following information related to PSSCH scheduling could also be indicated in the new second stage SCI 2-D:
· Alt. 4.1: The legacy contents of SCI format 2-A, or 2-B or 2-C.
· Vivo, Spreadtrum, Samsung, Huawei, HiSilicon, CATT, Lenovo, Apple
· Alt. 4.2: Only consider the legacy content of SCI format 2-A and do not support the contents of 2-B or 2-C
· OPPO
· Alt. 4.3: Only consider the legacy content of SCI format 2-A and 2-B and do not support the contents of 2-C
· ZTE, LGE

Companies views
	
	



[HIGH] Feature Lead Proposal 3.3.1.B-v1
In a shared resource pool, with regards to the fields in SCI format 2-D, include the following fields: 
· Field 5.1:  source ID – 8 bits
· Field 5.2:  destination ID – 16 bits
· Field 5.3:  SL PRS resource ID(s) of the current slot 
· [and 1 or 2 future slots]
· Not needed: ZTE
· Field 5.4:  SL PRS request – 0 or 1 bit
· [Field 5.5:  ARP ID associated with SL PRS transmission]
· Support: LGE
· Not needed: ZTE, OPPO
· Field 5.6:  Cast type - 2 bits
· [Field 5.7:  SL PRS measurement report request]
· Not needed: CATT, ZTE, vivo, LGE
· [Field 5.8:  SL PRS combining ID – 4 bits]
· Support: LGE
· Not needed: CATT, ZTE, OPPO, Xiaomi, vivo, Apple
· [Field 5.9:  New SL PRS indicator – 1 bit]
· Support: LGE
· Not needed: CATT, ZTE, OPP, vivo, Apple
· FFS: Size of format 2-C and aspects related to padding 
Companies views
	
	




3.3.2 SL-PRS multiplexing within the S-RP 

	Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS

Agreement
In shared resource pools,
· With regards to PSCCH and SL-PRS multiplexing, support Alt. B.1. from previous agreement (i.e., Only TDMing is supported)

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· With regards to PSSCH and SL-PRS multiplexing, only TDMing is supported for the already agreed comb sizes 1, 2, 4

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.




	Futurewei
	Proposal 4: In shared resource pools, a subsequent transmission indicated in the SCI format 1-A of a slot containing PSSCH and SL-PRS multiplexed may contain either PSSCH only, SL-PRS only or both.

	Nokia
	[bookmark: Proposal85232][bookmark: Proposal33663][bookmark: Proposal14792][bookmark: Proposal83901][bookmark: Proposal96727]Proposal 4: In shared resource pools, SL PRS can be TDM'ed and/or FDM’ed with PSSCH within a slot for comb-sizes 6 and 8 if comb-sizes 6 and 8 are supported in shared resource pool. 


	vivo
	Proposal 4: 
· In the shared resource pool, SL PRS resource can be (pre)configured in a slot associated DMRS pattern 
· The SL PRS starting symbol can be supported as
·  the first symbol after last PSCCH symbol, or 
· the next symbol of a DMRS symbol which is after the last PSCCH symbol
· The number of SL PRS symbols (M) and SL PRS comb size (N) can be (pre-)configured by RRC associated with DMRS pattern
· note: The number of SL PRS symbols (M) should be smaller than or equal to the number of symbols between adjacent DMRS symbols.

Proposal 5: 
· In the shared resource pool, SL PRS resources can be indicated by following one alternative 
· Alt. 1: support a one-to-one mapping relationship between the DMRS pattern and an associated SL-PRS resource in the same slot.
· Alt. 2: explicit signaling of SL PRS resource ID in the SCI 2-D

	Intel
	Same design principle can be applied if SL PRS collides with PT-RS in the same symbol, i.e., a UE does not map SL PRS and PT-RS in the same OFDM symbol for a shared resource pool. In particular, when PT-RS collides with SL PRS symbols, the PT-RS is shifted in the same way as if the OFDM symbol is allocated for PSSCH DMRS.
Proposal 4: 
For PT-RS time allocation, OFDM symbols with SL PRS are treated in the same way as OFDM symbols with PSSCH DMRS. 

	CATT, GOHIGH
	Proposal 21: Considering the backward compatibility of SL-PRS in shared resource pool:
· No need to introduce extra AGC and GP symbols for a SL-PRS resource
· SL-PRS is only TDMed with PSSCH in symbol-level for comb size is larger than 4
· SL-PRS symbols should be mapped after the time domain resources of 2nd stage SCI.
· SL-PRS can’t be mapped on the resources for PT-RS by puncturing the SL-PRS.

	Xiaomi
	[bookmark: OLE_LINK47][bookmark: OLE_LINK35]Proposal 8:  For a shared resource pool with a portion of slots with PSFCH (i.e., the periodicity is 2 or 4), the following two options should be down-selected:
· Option 1: UE avoid the selection of slots with PSFCH resource for SL PRS transmission if such slots cannot fulfil the configured number of symbols for SL-PRS transmission;
· Option 2: Two set of {starting symbol, number of symbols} are configured for these two kinds of slots separately.


	Interdigital
	Proposal 5: With regards to PSSCH and SL-PRS multiplexing in a shared resource pool, support both TDMing and FDMing for SL-PRS comb pattern with M >4.  



[MEDIUM] Feature Lead Proposal 3.3.2-v0
Support the following for SL-PRS multiplexing/collision with the following channels:
· Aspect 1: SL-PRS and PT-RS colliding in shared resource pool:
· Alt. 1.1: OFDM symbols with SL PRS are treated in the same legacy way as OFDM symbols with PSSCH DMRS (i.e. the PT-RS is shifted in the same way as if the OFDM symbol is allocated for PSSCH DMRS)
· Alt. 1.2: SL-PRS is not mapped on symbols occupied by PT-RS
· Alt. 1.3: PT-RS is not mapped on symbols occupied by SL-PRS
· Aspect 2: SL-PRS and PSFCH colliding in a shared resource pool:
· Alt. 2.1: symbols for SL-PRS and PSFCH should not collide by (pre-)configuration
· Alt. 2.2: two sets of SL-PRS resources can be (pre-)configured, one that applies to slots without PSFCH and the second applies to slots with PSFCH resources 
· Alt. 2.3: SL-PRS is not mapped on symbols occupied by PSFCH 
· Aspect 3: SL-PRS collision & LTE transmissions
· When determining the channels of a radio access technology to receive or transmit and when an overlap in time occurs, and one of the overlapped signals is SL PRS, the priority of SL PRS is considered in the prioritization.
· FL request: Discuss/comment if the above has specification impact or it can just be a conclusion
· Aspect 4: SL-PRS and UL transmission collisions
· Alt. 4.1: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is necessary to be specified.
· Alt. 4.2: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is not necessary to be specified.
· Note: This implies that we are reusing existing prioritization rules and no additional specification support is needed. 
· Aspect 5: SL-PRS and CSI-RS collisions
· Alt. 5.1: SL-CSI-RS is not mapped on symbols occupied by SL-PRS
· Alt. 5.2: SL-PRS is not mapped on symbols occupied by SL-CSI-RS

Companies views
	vivo
	Alt. 1.2, Alt. 2.3 and Alt 5.2 are preferred to let SL PRS not map to other signal symbols.
For Aspect 4, Since the description in TS 38.213 is SL and UL transmission, and SL include SL PRS transmission, the existing prioritization can be reused for SL PRS without specification impact.

	Spreadtrum 
	For aspect 1, we prefer Alt. 1.2.
For aspect 2, we prefer Alt. 2.3.
For aspect 4, we prefer Alt. 4.2.
For aspect 5, we prefer Alt. 5.2.

	Xiaomi
	For Aspect 1, Alt 1.3
For Aspect 2, both Alt 2 and 3 can be considered, and for Alt 3, in this case, it should be clarified that this means UE do not select the slot with PSFCH for transmtting SL PRS.

	ZTE
	We prefer Alt. 1.2, Alt. 2.3, Alt. 5.2.
For Aspect 3, we believe a conclusion is sufficient.
For Aspect 4, we prefer Alt. 4.2 with a note: the SL transmission for the prioritization of transmission/reception in TS 38.214 includes both SL transmissions for SL communication and that for SL positioning.

	Samsung
	For Aspect 1, prefer Alt 1.1
For Asepct 2, prefer Alt 2.3 (The difference between Alt 2.1 and 2.3 is not clear)
For Aspect 3, we think this principle should be captured in the spec.
For Asepct 5, prefer Alt 5.1

	Huawei, HiSilicon
	Aspect 1: support Alt.1.3;
Aspect 2: support Alt.2.3;
Aspect 3: what’s the mean LTE? Does it mean LTEV or LTE Uu?
Aspect 5: Error case.

	LGE
	For aspect 1, we support Alt 1.1, which is the legacy operation.
For aspect 2, we suggest Alt 2.4 as follows.
· Alt 2.4 SL PRS resource is located at the end of slot, and precedes PSFCH symbols if exist.
For aspect 3, we support.
For aspect 4, we support Alt 4.1 though we prefere to reuse the legacy prioritization rule.
For aspect 5, we prefer to follow the same rule used for PSSCH DMRS. We suggest Alt 5.3 as follows.
Alt 5.3: For a shared resource pool, UE does not map SL-PRS and SL CSI-RS  in the same OFDM symbol(s).



3.3.3 PSSCH and SL-PRS TDMing & TBS determination
	Huawei, HiSilicon
	Proposal 6: With regards to PSSCH and SL-PRS TDMed multiplexing, the TBS for PSSCH should be adjusted accordingly:


Proposal 7: With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication , the  number of symbols for PSSCH can be updated as: . 


	vivo
	Proposal 6: [bookmark: _Hlk142637813]
· In the shared resource pool, if SL PRS is multiplexing in slot, the UE shall first determine the number of REs (NRE) within the slot as following 
· 

	Intel
	Proposal 5: 
For shared resource pool, SL PRS overhead needs to be included for TBS determination of PSSCH. 
· Number of symbols for determination of SL PRS overhead can be provided for a shared resource pool by Tx UE. 
· For 2nd stage SCI resource determination, SL PRS overhead is excluded based on the provided value of assumed number of symbols for SL PRS. 

	OPPO
	[bookmark: _Toc142518716]Proposal 8: For determining the number of modulation symbols of SCI 2-D, the Tx UE of SCI 2-D shall ensure that  is not larger than .
[bookmark: _Hlk142499275]For determining the TB size to be transmitted with SL PRS in a slot, the number of OFDM symbols for SL PRS transmission should be precluded. Specifically, the number of REs allocated for PSSCH within a PRB should be , where represents the number of OFDM symbols used for SL PRS in the slot. The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.
Proposal 9: For determining TB size to be transmitted with SL PRS in a slot, the number of OFDM symbols for SL PRS transmission are precluded

	Sharp
	Proposal 3: In a shared resource pool, when SCI format 2-D is used, for calculating the number of symbols for TBS determination, a reference number of  SL PRS symbols is subtracted from the number of sidelink symbols.
·  can be semi-statically determined, or can be indicated in SCI format 2-D.



The next topic is related to section 8.1.3.2 of TS 38.214. 

[HIGH] Feature Lead Proposal 3.3.3.A-v0
In the shared resource pool, if SL PRS is multiplexing in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents 
· Alt. 1: the number of OFDM symbols used for SL PRS in the slot
· Alt. 2: a number of symbols (pre-)configured in a shared resource pool for the purpose of determining SL PRS overhead
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.

Companies views
	vivo
	Alt.1 is preferred

	Spreadturem
	We support Alt. 1.

	OPPO
	 can be indicated by SCI 2-D, hence Alt 1 is workable, it is difficult to balance resource efficiency and code rate with Alt. 2.

	Xiaomi
	Alt 1

	ZTE
	We prefer Alt. 1.

	Samsung
	Prefer Alt 1. We think that the numbe of OFDM symbols used for SL PRS can be (pre-)configured in the resource pool for the actual use of transmission.

	CATT
	We prefer Atl.1.

	Lenovo
	Ok with Alt. 1

	LGE
	Support Alt 1. We wonder if there is any difference between Alt 1 and 2.

	Apple
	Alt 1




The next topic is related to section 8.4.4 of TS 38.212. This needs discussion, but I am starting with a small proposal show below:

[HIGH] Feature Lead Proposal 3.3.3.B-v0
With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, symbols with SL-PRS are excluded when calculating ,
· Alt. 1: based on a (pre-)configuration relation to the symbols occupied with SL-PRS.
· Alt. 2: other alternatives

Companies views
	vivo
	We think the Alt 2 can be Alt 1 in 3.3.3.A-v0, and then we can adopt the same alternative for 3.3.3.A-v0 and 3.3.3.B-v0

	OPPO
	Rx cannot know the symbols occupied with SL PRS until it decoded SCI 2-D, we propose following modification on top of Alt 1:
· Alt. 1: based on a (pre-)configuration relation to the symbols (pre-)configured occupied with SL-PRS.
As this is the last meeting for the WI, seems we also need to fix the (pre-)configuration relation this meeting.

	Xiaomi 
	Alt 1

	ZTE
	Same understanding as vivo, we can apply the same rule for both Proposal 3.3.3.A and Proposal 3.3.3.B.

	Samsung
	Support Alt 1
In our understanding, this means that SL PRS is not transmitted in the symbol for 2nd SCI. Is it correctd understanding? We see the similar discussion in AI 9.5.1.1.

	CATT
	We prefer Alt 1.

	LGE
	Support Alt. 1 with comments below.
When multiple SL PRS comb patterns are (pre-)configured in a resource pool, and UE selects one of them for SL PRS transmission, the number of SL PRS symbols can vary depending on the selection by UE. As UE cannot know before the 2nd SCI decoding, a rule is needed to determine the number of SL PRS symbols based on the configurations. For example, the max. configurable number of SL PRS symbols can be used for the calculation.

	Apple
	Alt 1



3.3.3 Additional Proposals

	Futurewei
	Proposal 3: In shared resource pools, when a PSSCH and SL-PRS are multiplexed in the same slot, the priority indicated in the SCI format 1-A is PSSCH priority.

	Nokia
	[bookmark: Proposal67659][bookmark: Proposal57630][bookmark: Proposal56637][bookmark: Proposal77673][bookmark: Proposal83902][bookmark: Proposal85234][bookmark: Proposal96728]Proposal 5: In shared resource pools, RAN1 to support SL PRS measurement can include the DMRS symbols.

	Huawei, HiSilicon
	Proposal 12: The bit length of the SCI format 2-D is (pre-)configured. 
· Based on the total bit length, the padding bits shall be calculated and appended.


	Xiaomi
	[bookmark: OLE_LINK49]Proposal 9:  In a shared resource pool, DMRS symbol(s) in a slot other than the first one can be considered for SL-PRS transmission.
· The sensing RS in the shared resource pool shall be configured as PSCCH DMRS.




3.4 Scheme 1
The following agreement was made with regards to the topic of SL Positioning Resource Allocation Modes:

	Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. Gnb, LMF, Gnb & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting Ues (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. Gnb, LMF, Gnb & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
Agreement
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. Consider one or more of the following options:
· Opt. 1: through higher layers from the LMF
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from Gnb
Up to further discussion which one or more of these shall be applicable
Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 

Agreement
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details

· 



3.4.1 DCI
	Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool



	Futurewei
	Proposal 14: For Scheme 1 (Mode 1) SL PRS resource allocation use DCI Format 3_0 signalling as a starting point.

	Nokia
	[bookmark: Proposal96729][bookmark: Proposal85235][bookmark: Proposal83903]Proposal 6: Support Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI.

	Huawei, HiSilicon
	Proposal 14: In dynamic grant type resource allocation in scheme 1, for share resource pool, support to modify the Alt. 2 as:
· Indication of SL-PRS specific information is not explicitly included in DCI.
· A one-bit indication on whether the scheduled resource may contain SL-PRS transmission is included in the DCI.

	Ruijie networks
	Proposal 2: In dynamic grant type resource allocation in scheme 1, for shared resource pool, DCI format 3_0 is being used as a starting point, support Alt. 1
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI, and the SL-PRS specific information should include at least the presence, the number of SL-PRS transmissions and bandwidth of SL-PRS resources.

	Spreadtrum
	Proposal 8: For dedicated resource pool, the new DCI format and configured grant should be defined for SL-PRS in scheme 1.
Proposal 9: In shared resource pool, DCI format 3_0 can be reused for SL PRS transmission in scheme 1 SL-PRS resource allocation.

	vivo
	Proposal 1: [bookmark: _Hlk142637998]
· For dynamic grant type resource allocation in scheme 1, DCI format 3_0 is reused for shared resource pool without SL-PRS specific information.

Proposal 7: [bookmark: _Hlk142638009]
· In dynamic grant type resource allocation in scheme 1, for dedicated resource pool
· Support new DCI format to indicate SL PRS 
· SL-PRS specific information is explicitly included in DCI, including the indication of SL PRS resource, and/or PSCCH resources

	Intel
	Proposal 6: 
For Scheme 1 SL PRS resource allocation in a shared resource pool, one bit field is included in the DCI format 3_0 to indicate the presence of SL PRS transmission.
one bit field may be included in the DCI format 3_0 to indicate the presence of SL PRS transmission in the shared resource pool. In this case, UEs would have the freedom to select the appropriate SL PRS resource from the shared resource pool in a flexible manner. 


Proposal 7: 
For Scheme 1 SL PRS resource allocation in a dedicated resource pool, a new DCI format is defined for SL PRS resource allocation. The following fields are included.
· Resource pool index
· Time gap between PDCCH and the slot of first SL PRS transmission
· SL PRS resource indication for the initial transmission
· SL PRS time resource assignment/reservation for subsequent slots 
· SL PRS resource assignment/reservation for subsequent slots 


	ZTE
	Proposal 8: In dynamic grant type resource allocation in scheme 1, DCI 3_0 is used with the new RNTI SL-PRS-RNTI” or SL-PRS-CS-RNTI for both dedicated and shared resource pool. 
· For dedicated resource pool, SL-PRS resource ID is implicitly indicated by Frequency location of SCI.
· For shared resource pool, SL-PRS resource ID is implicitly indicated by HARQ process ID

Proposal 9: In dynamic grant type resource allocation in scheme 1, the detailed fields of DCI 3_0 are as follows. 
· One new bit 
· To indicate whether SL-PRS only or for SL-PRS + SL-data is scheduled. 
· Note that the legacy RNTI is used for data only case
· Resource pool index 
· To indicate either a shared resource pool or dedicated resource pool
· Time gap 
· HARQ process and PRS resource indicator
· One-to-one mapping can be pre(configured) between HARQ process ID and PRS resource ID
· [bookmark: OLE_LINK4]For PRS only case, it is only used for PRS resource indication
· For dedicated pool, this filed is ignored by UE
· Lowest index of the subchannel allocation to the initial transmission 
· SCI format 1-A fields 
· Frequency resource assignment.
· Time resource assignment.
· Configuration index 
For dedicated pool or shared resource pool with SL-PRS only scheduling, the following fileds are ignored by UE
· New data indicator
· PSFCH-to-HARQ feedback timing indicator 
· PUCCH resource indicator 
· Counter sidelink assignment index 

	Sony
	[bookmark: _Toc142573730]Proposal 3: Support Indication SL-PRS specific information is not explicitly included in DCI (known as Alt.2 in RAN1#113). The DCI contains an index indicating which SL-PRS configuration to be used.

	CATT, GOHIGH
	Proposal 5: Resource allocation Scheme 1 should support both SL-PRS transmissions with periodic reservation and SL-PRS transmissions without periodic reservation.
Proposal 6: A new DCI format 3_X (e.g., DCI format 3-2) should be introduced in order to support the scheduling of SL-PRS with the resource allocation Scheme 1 at least for a dedicated resource pool.
Proposal 7: The new DCI format 3_X should at least include the following fields for SL-PRS transmission:
· Resource pool index, which indicates the index of dedicated resource pool,
· SL-PRS resource ID, which indicates the configuration of SL-PRS resource,
· Time gap, which indicates the slot offset between the slot of the DCI and the first SL-PRS transmission scheduled by DCI.
Proposal 9: The DCI for SL-PRS in shared resource pool should at least include the following fields for SL-PRS transmission:
· Resource pool index, which indicates the index of shared resource pool,
· SL-PRS resource ID, which indicates the configuration of SL-PRS resource,
· SL-PRS frequency domain allocation, which indicates frequency domain allocation of SL-PRS resource,
· Time gap, which indicates the slot offset between the slot of the DCI and the first SL-PRS transmission scheduled by DCI.

	CMCC
	Proposal 7: In a shared resource pool, support the following alternative for DCI format 3_0 used for dynamic grant type resource allocation in Scheme 1:
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
Proposal 8: In a dedicated resource pool, support a new DCI format 3_X for dynamic grant type resource allocation in Scheme 1.

	Apple
	Proposal 7: For dynamic resource allocation and type 2 configured grant resource allocation for SL-PRS in Scheme 1 PRS allocation, the SL-PRS grant should be explicitly indicated: 
· The indication SL-PRS specific information is explicitly included in DCI by updating DCI 3_0 with new fields such as  “SL-PRS resource index of the initial transmission”, “SL-PRS resource index of the first re-transmission” and/or “SL-PRS resource index of the second re-transmission” (if sl-MaxNumPerReserve” configured to 3).

For the dedicated resource pool for SL-PRS, there is no need for  the following fields in existing DCI format 3_0, associated with PSSCH and PSFCH including:
· “lowest index of the sub-channel allocation to the initial transmission” field; 
· “SCI format 1-A/frequency resource assignment” field 
· “PUCCH resource indicator” field; 
· “PSFCH-to-HARQ feedback timing indicator” field 
· “New data indicator” field;
· “HARQ process number” field; 
· “Counter sidelink assignment index” field
The “No need” fields are reserved or re-interpreted by the “new” fields.


	OPPO
	[bookmark: _Toc142518718]Proposal 10: For Scheme 1 SL-PRS resource allocation in dedicated resource pool, support a new DCI format (3_X) with same size as DCI format 3_0, and a RNTI different from SL-RNTI or SL-CS-RNTI is used for the scrambling of DCI format 3_X.
[bookmark: _Toc142518719]Proposal 11: For Scheme 1 SL PRS resource allocation in shared resource pool, DCI format 3_0 is reused and indication SL-PRS specific information is not explicitly included in DCI.


	Interdigital
	Proposal 6: Support Alt. 2, i.e. Indication SL-PRS specific information is not explicitly included in DCI.  
Proposal 7: Consider same DCI format for Scheme 1 resource allocation for dedicated and shared resource pool.


	China Telecom
	Proposal 4: Support Alt. 2, i.e., Indication SL-PRS specific information is implicitly included in DCI. 


	Samsung
	Proposal 1: For Scheme 1 SL-PRS resource allocation, DCI format 3_0 is used to schedule SL PRS in both dedicated resource pool and shared resource pool.
· For shared resource pool, all legacy fields in DCI format 3_0 are reused for scheduling SL PRS
· No SL PRS specific information 
· For dedicated resource pool, some of legacy fields in DCI format 3_0 are reused and SL PRS specific information is added for scheduling SL PRS
· Some of legacy fields in DCI format 3_0 includes Resource pool index, Time gap, Time resource assignment, Configuration index
· Additional SL PRS specific information includes SL PRS comb offset and TDM offset which are explicitly indicated. 

	Lenovo
	
Proposal 1: SL-PRS specific information to be included in DCI format 3_0 for the dedicated and shared resource pool may include at least:
· Resource pool indices that point to either dedicated resource pool(s) and/or shared resource pool(s)
· the comb size information in terms of SL PRS comb offset and associated SL PRS comb size (N), SL PRS starting symbol and number of SL PRS symbols (M).
· Time and frequency assignment for SL-PRS

Proposal 2: In the case of the shared resource pool, the content of DCI format 3_0 may include:
· NDI field and/or the HARQ process ID field, which is set to predefined values.

	Sharp
	Proposal 8: For resource allocation scheme 1, for PSCCH/PSSCH transmissions scheduled by a DCI format 3_0 in a resource pool,
· If the resource pool is not associated with a SL PRS configuration, no SL PRS is allowed to be multiplexed in the PSCCH/PSSCH transmissions (i.e. legacy UE behavior).
· If the resource pool is associated with a SL PRS configuration (i.e. if the resource pool is a “shared resource pool”), it is up to the scheduled UE whether to multiplex a SL PRS in any scheduled PSCCH/PSSCH transmission (i.e. similarly to multiplexing of SL CSI-RS in a scheduled PSCCH/PSSCH transmission).
Proposal 9: DCI format 3_0 with CRC scrambled by a new RNTI is used to schedule SL PRS transmission(s) in a dedicated resource pool for positioning.

	Panasonic
	[bookmark: _Toc142395495]Proposal 10: Indication SL-PRS specific information is explicitly included in DCI for shared resource pool in dynamic grant type resource allocation in scheme 1

	Qualcomm
	[bookmark: _Toc142642392]Proposal 8 In dynamic grant type resource allocation in scheme 1, indicating SL-PRS specific information is not explicitly included in DCI. Assistance data from LMF/UE indicates SL-PRS resource ID.

	LGE
	Proposal 18: For a shared resource pool, reuse DCI format 3_0 without explicit information for SL PRS (Alt. 2).
Proposal 19: For a dedicated resource pool, a new DCI format 3_X is introduced for scheme 1 resource allocation. The new DCI format 3_X includes at least the following fields.
· Resource pool index
· Time gap – 3 bits
· SL PRS combining ID – 4 bits
· New SL PRS indicator – 1 bit
· SCI format 1-X fields
· 1 or 2 future slots within 32 slots – 5bits/9 bits
· 2 or 3 SL PRS resource IDs of the current and 1 or 2 future slots – 8 bits/12bits
· Configured grant index
Proposal 20: For scheme 1 resource allocation in a dedicated resource pool, a different new RNTI is used for a new DCI format 3_X for indicating either a dynamic or a configured grant.


	CEWiT
	Proposal 11: In dynamic grant type resource allocation in scheme 1,
· Indication of SL-PRS specific information is not explicitly included in DCI.


	Asustek
	Proposal 3:  For shared resource pool, adopt Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI.
Proposal 5:  For dedicated resource pool in scheme 1, introduce a new DCI format 3_X as SL PRS grant, which allocates SL PRS resource(s) with scheduling information of RE offset and SL PRS occasion indication.
Proposal 6:  Resource pool index field can be used to differentiate DCI format 3_0 for PSSCH in shared resource pool and new DCI format 3_X for SL PRS in dedicated resource pool.




[HIGH] Feature Lead Proposal 3.4.A-v0
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool in the DCI format 3_0
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· Rujie, ZTE, CATT, GOHIGH, Apple, Lenovo, Panasonic
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· Nokia, NSB, Huawei, vivo, Sony, CMCC, OPPO, Interdigital, China Telecom (?), Samsung, Qualcomm, LGE, CEWiT, Assutek
· Alt. 3 (new alternative): A one-bit indication on whether the scheduled resource may contain SL-PRS transmission is included in the DCI
· Huawei, HiSilicon, Intel

Companies views
	FL comment
	Please add/correct the views shown above

	Spreadtrum
	We support Alt. 2 and Alt. 3.

	Xiaomi 
	Alt 2

	ZTE
	We prefer Alt. 1.
For the majority view (i.e., Alt.2), if SL PRS specific information is not explicitly included in DCI, the Tx UE has no idea about which SL PRS resource to be transmitted. 

	Huawei, HiSilicon
	We prefer Alt.3. For scheme 1, it should be clear to UE that gNB explicitly indicates to the UE that has addressed the UE’s request for the SL-PRS resource allocation.

	LGE
	We support Alt 2. We’re not sure the benefit and reason of including one-bit indication in Alt 3.



[MEDIUM] Proposal 3.4.B-v0
In dynamic grant type resource allocation in scheme 1, in a dedicated resource pool, downselect among the following alternatives: 
· Alt. 1: A new DCI format (3_X) should be defined.
· Spreadtrum, vivo, Intel, CATT, GOHIGH, CMCC, OPPO, LGE, Asustek, Huawei, HiSilicon, Xiaomi
· Alt. 2: DCI format 3_0 is being reused
· ZTE, Apple, Interdigital, Samsung, Lenovo, Sharp
· A new RNTI, different from SL-RNTI or SL-CS-RNTI should be used for the scrambling of the DCI
Companies views
	FL comment
	Please add/correct the views shown above

	Xiaomi
	Alt 1

	Huawei, HiSilicon
	Alt.1

	LGE
	Support Alt 1.



[HIGH] Feature Lead Proposal 3.2.4.C-v0
In dynamic grant type resource allocation in scheme 1, for dedicated resource pool in the DCI, introduce at least the following fields: 
· Resource pool index – similar to SL communications
· Time gap -  3 bits
· SCI format 1-A fields:
· Time resource assignment
· FFS: SL PRS specific information (depending on progress in 3.4.A)
· Configuration index – similar to SL communications
· [SL PRS combining ID – 4 bits]
· [New SL PRS indicator – 1 bit]
· Padding bits, if required

Companies views
	FL comment
	Please comment which fields you do not support to be included and provide your views on the alternatives. 

	
	



3.4.2 Configured grant
	vivo
	Proposal 8: [bookmark: _Hlk142638023]
· For configured grant configuration for SL PRS transmission
· For shared resource pool, the existing grant can be directly used for SL PRS transmission 
· For dedicated resource pool, the following parameters should be indicated for configured grant type 1/2-based SL-PRS
· Resource pool index for type 1
· SL PRS resource and/or PSCCH resource index for type 1 at least
· Periodicity
· Slot offset relative to DCI for type 2 and relative to reference time for type 1
· SL PRS priority 
· For configured grant type 2-based SL PRS scheduling, configuration index can be reused for configured grant Type 2 SL PRS transmission 

	Apple
	Proposal 10: For type 2 configured grant resource allocation for SL-PRS, support activating and releasing the configured grant using the DCI format designed for each resource pool type.

Proposal 11: It is possible to introduce a unified design for both sidelink type 1 configured grant and sidelink type 2 configured grant with a new IE covering both types of configured grant.

	LGE
	Proposal 21: For configured grant type 1 resource allocation, RRC is used for indicating the periodicity, the offset and the activation/release of the configured grant resources, as same as Rel.16.
Proposal 22: For configured grant type 2 resource allocation, RRC is used for indicating the periodicity and the offset of the configured grant resources, and DCI is used for the activation/release of the configured grant resources, as same as Rel.16.
Proposal 23: For configured grant type 2 resource allocation, DCI format 3_0 and a new DCI format 3_X are used in a shared and a dedicated resource pool respectively.


	CEWiT
	Proposal 12: In configured grant type 2, DCI 3_0 should be considered to support activating and releasing the configured grant.
Proposal 13: In dedicated resource pool dynamic grant type and activation/deactivation in configured grant type 2 resource allocation in scheme 1, DCI 3_0 can be reused.




[MEDIUM] Proposal 3.4.B-v0
For configured grant type 1 resource allocation for SL-PRS, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity, 
· Info 2: the slot offset relative to a reference time 
· Info 3: the activation/release of the configured grant resources.
· Info 4: SL-PRS priority
· Info 5: Resource pool index
· Info 6: SL PRS resource and/or PSCCH resource index
For configured grant type 2 resource allocation for SL-PRS, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· Info 2: the slot offset relative to the DCI 
· Info 3: SL PRS priority 
· DCI is used for the activation/release of the configured grant resources
· Support activating and releasing the configured grant using the DCI format designed for each resource pool type.

Companies views
	FL comment
	Please comment which of the above information you support to be added

	vivo
	Firstly, for bullet 1, “activation of configured grant resources” in info 3 is unclear for us, whether it means configure or add? 
In addition, whether retransmission resources within a periodicity needs to be configured should be discussed. If it is supported, the timing information about retranmission needs to be configured.
Lastly, the last sub-bullet is unclear for us, what means the DCI format designed for each resource pool type.


	ZTE
	Basically, we prefer to reuse the mechanism of configured grant resource allocation defined in SL communication as much as possible. 

	Samsung
	OK in general. However, we suggest to remove the last bullet. We cannot understand the intension of this as 
· Support activating and releasing the configured grant using the DCI format designed for each resource pool type.

	LGE
	In general, we prefer to reuse the legacy SL communication mechanism as much as possible. And the parameters for a shared and a dedicated resource pool need to be separately discussed. For all cases, SL PRS priority is not provided by gNB, but by UE’s higher layer. So we don’t need SL PRS priority for both RRC and DCI.

For CG type 1 in a dedicated resource pool,
Info 4 SL PRS priority is not necessary. If there is one-to-one mapping between PSCCH and SL PRS, info 6 PSCCH resource index is not necessary in RRC. Only SL PRS resource ID is necessary.

For CG type 2 in a dedicated resource pool,
Info 3 SL PRS priority is not necessary in DCI.

For CG type 1 in a shared resource pool,
Info 4 SL PRS priority is not necessary.
gNB only provides a slot resource, and UE selects a specific SL PRS resource within the slot. So Info 6 is not necessary in RRC.

For CG type 2 in a shared resource pool,
Info 3 SL PRS priority is not necessary in DCI.



[MEDIUM] Feature Lead Proposal 3.4.2-v1
For dedicated resource pool, for configured grant type 1 resource allocation for SL-PRS, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity, 
· Info 2: the slot offset relative to a reference time 
· Info 3: the activation/release of the configured grant resources
· Info 4: SL-PRS priority
· Info 5: Resource pool index
· Info 6: SL PRS resource information or PSCCH information (FFS details)
For dedicated resource pool, for configured grant type 2 resource allocation for SL-PRS, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· Info 2: the slot offset relative to the DCI 
· Info 3: SL PRS priority 
· DCI is used for the activation/release of the configured grant resources

Companies views
	FL comment
	Please comment which of the above information you support to be added

	
	



3.4.3 Additional Proposals

	Nokia
	[bookmark: Proposal96730][bookmark: Proposal33669][bookmark: Proposal85236][bookmark: Proposal25253][bookmark: Proposal83904][bookmark: Proposal14802]Proposal 7: Scheme 1 to support resource allocation methods that enable multiple UEs transmitting SL PRS to be allocated SL resources at once. For this, a UE, e.g., target UE may send a resource allocation request, on behalf of other UEs involved in positioning.

[bookmark: Proposal33670][bookmark: Proposal25254][bookmark: Proposal85237][bookmark: Proposal83905][bookmark: Proposal96731][bookmark: Proposal14803]Proposal 8: For Scheme 1 resource allocation, discuss the option where LMF provides the SL PRS characteristics (e.g., bandwidth) required for resource allocation, directly to gNB.

[bookmark: Proposal96732][bookmark: Proposal14804][bookmark: Proposal85238][bookmark: Proposal33671][bookmark: Proposal25255][bookmark: Proposal83906]Proposal 9: For Scheme 1 resource allocation, LMF may act as an intermediary entity to inform resource allocation decisions of gNBs with each other, so as to avoid any SL resource conflicts across gNBs that are using the same or overlapping resource pools for SL positioning.

[bookmark: Proposal25256][bookmark: Proposal14805][bookmark: Proposal33672][bookmark: Proposal96733][bookmark: Proposal85239][bookmark: Proposal83907]Proposal 10: For Scheme 1 resource allocation, UEs may indicate network (e.g., gNB or LMF) a conflict between SL resources used by UEs served by different gNBs, e.g., in cell-edge scenarios.


	Huawei, HiSilicon
	Proposal 13: For scheme 1 in both shared resource pool and dedicated resource pool, support to send SL-PRS characteristics to gNB by MAC CE, and the specific SL-PRS characteristics includes at least:
· Number of SL-PRS transmissions
· Bandwidth of SL-PRS resource


	vivo
	Proposal 9: [bookmark: _Hlk142638032]
· In dynamic grant type resource allocation in scheme 1, 
· SR can also be triggered by SL PRS transmission 
· For dedicated resource pool, to request the resources for SL PRS transmission
· Enhance BSR for SL PRS, E.g., adding new LCID for SL PRS transmission, and re-purpose the buffer size as bandwidth
· Define new MAC CE for requesting the resources for SL PRS transmission

Proposal 10: [bookmark: _Hlk142638039]
· In dynamic grant type resource allocation in scheme 1, the additional sidelink information should be provided to network to inform the UE information for SL PRS transmission and/or SL Positioning.


	ZTE
	Proposal 7: For scheme 1 SL-PRS resource allocation, support SL-PRS configuration transfer between LMF and gNB.
· Support that LMF recommends SL-PRS configuration including SL-PRS bandwidth, comb size, the number of symbols, periodicity, repetition factor
· Support that gNB reports the SL-PRS configuration to LMF


	Sony
	[bookmark: _Toc142573731]Proposal 4: Support providing multiple SL-PRS configuration from gNB to UE using RRC message.

	Lenovo
	Proposal 3: In the case of Scheme 1 enhancements, RAN1 to support an in-coverage UE to forward SL-PRS resources to an out-of-coverage UE.  

	Qualcomm
	[bookmark: _Toc142642388]Proposal : LMF provides the gNB with requisite SL-PRS properties. gNB responds to the LMF with configuration and allocation information.
[bookmark: _Toc142642389]Proposal : DCI grants, configured sidelink grant Type 1, and configured sidelink grant Type 2 from SL communications Mode 1 are reused for Scheme 1 resource allocation.
[bookmark: _Toc142642390]Proposal : A receiver UE obtains SL-PRS configuration from the transmitter UE via SLPP messaging.
[bookmark: _Toc142642391]Proposal : A transmitter UE transmits SCI reserving resources for the accompanying SL-PRS similar to sidelink communications.

	CEWiT
	Proposal 14: In scheme 1 type of resource allocation, gNB may provide configured resource configuration information to the positioning server/LMF.




[HIGH] Feature Lead Proposal 3.4.3-v0
For scheme 1 SL-PRS resource allocation for a UE requiring to tranmsit SL-PRS, 
· Support one or both the following options (downselection may be needed):
· Opt. 1: The UE may request from the serving gNB specific SL PRS characteristic(s)/configuration(s)
· For the signaling solution for this request, 
· Alt. 1.1: introduce a RRC-based request 
· Alt. 1.2: Enhance BSR MAC CE for this purpose
· Alt. 1.3: Introduce a new MAC CE based request
· Alt. 1.4: Up to other WGs to decide on the appropriate signaling 
· Opt. 2: An LMF or another UE may request from the serving gNB specific SL PRS characteristic(s)/configuration(s) to be allocated to the UE
· Up to other WGs to decide on the appropriate signaling 
· For the SL-PRS characteristics/configuration, support one or both the following cases (downselection may be needed): 
· Case 1: requested SL-PRS characteristic(s)
· Characteristic 1: Bandwidth of SL-PRS resource
· Characteristic 2: periodicity
· Characteristic 3: number of SL-PRS transmissions
· Characteristic 4: comb-size
· Characteristic 5: number of symbols in a slot of a SL-PRS resource
· Case 2: explicit SL-PRS resource ID(s) or SL-PRS configuration from the SL-PRS resources (pre-)configured in the resource pool

Companies views
	
	

	
	




3.5 Scheme 2
3.5.1 Resource allocation/selection – General

The following agreement was reached with regards to this topic: 

	Agreement
For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, pick one or both of the following options:
· Option 1: A sensing based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced
· In either option 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 

Agreement
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.

Agreement
Confirm the working assumption: Sensing-based and random selection can be allowed in the same resource pool.
· Note: It is possible to (pre-)configure a resource pool to exclusively use sensing-based resource allocation.



	

	Futurewei
	Proposal 18: When random and sensing-based resource selections are configured in the same resource pool, the random-based selection resources are separate from or a subset of the sensing-based resources.


	Ericsson
	Proposal 1 [bookmark: _Toc134996431]For the applicable resource allocation schemes, support re-using the different schemes in AllowedResourceSelectionConfig for legacy sidelinks. 




3.5.2 Sensing-based Resource Allocation

	Agreement
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective

Related Agreement from a 9.5.1.1:
Agreement 
· Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· For comb-based multiplexing of SL PRS from different UEs, support at least the case wherein a single (M,N) value is possible . 
· FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values.
· FFS: additional restrictions (if any) due to e.g. the impact of synchronization and IBE interference between UEs

Agreement
For the scheme 2 sensing-based resource allocation, resolve the brackets below by: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design
Agreement
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 1: SL-PRS
· Option 2: PSCCH DMRS
· Option 3: PSSCH DMRS (if PSSCH is included in the dedicated resource pool)
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Option 2: the selection window is provided by higher layers 
· Modification 3: For the SL-PRS priority:
· Option 1: A single L1 SL-PRS priority is allowed in a resource pool
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· Option 2: Equal to or larger than the largest reservation interval
· Option 3: Provided by higher layers with values TBD
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%):
· Options TBD
· Modification 8: For the pre-emption of the reserved resources:
· Options TBD 
· Note 1: Other potential modifications and/or other options within each modification are not precluded
· Note 2: Multiple options for each potential modification may be supported

Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 




3.5.2.1 Modification 1 (RS for S-RSRP)

The following related proposals were found in the submitted documents:
	Huawei, HiSilicon
	Proposal 15: For dedicated resource pool, 
· Modification 1: both Option 1 (i.e. SL-PRS) and option 2 (i.e. PSCCH DMRS).


	Spreadtrum
	Proposal 10: For the RS used to derive L1 SL-RSRP for resource exclusion, both SL-PRS and PSCCH DMRS are supported.

	vivo
	Proposal 1: [bookmark: _Hlk142637823]
· For a dedicated resource pool, Option 2: PSCCH DMRS can be used for RSRP measurement for sensing in scheme 2.

	Intel
	· PSCCH DMRS RSRP is used for resource exclusion (Option 2).

	ZTE
	· Modification 1: both SL-PRS and PSCCH DMRS can be used to derive L1 SL-RSRP for resource exclusion


	CATT, GOHIGH
	Proposal 13: For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion: SL-PRS/PSCCH DMRS based on configuration.

	CMCC
	Proposal 9: In a dedicated resource pool, for the RS used to derive L1 SL-RSRP for resource exclusion in Schem 2, at least support Option 2:
· Option 2: PSCCH DMRS.

	Apple
	•	Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
o	Option 2: PSCCH DMRS

	Xiaomi
	Proposal 11: S-RSRP measurement used to exclude SL-PRS candidate resource in scheme 2 resource selection in a dedicated resource pool is obtained 
· Option 1: From measuring DMRS of PSCCH conveying the SCI indicating the reserved SL PRS resource;
Option 2: From measuring SL PRS associated with the SCI indicating the reserved SL PRS resource.

	OPPO
	[bookmark: _Toc142518720]Proposal 12: Either PSCCH DMRS or SL PRS is (pre-)configured for SL RSRP measurement in dedicated resource pool.


	Samsung
	Proposal 5: For Scheme 2, consider following modifications in a dedicated resource pool as:
· SL PRS is used to derive L1 SL-RSRP for resource exclusion

	Lenovo
	Proposal 3:  In the case of the baseline Scheme 2, at least consider the following:
· PSCCH DMRS and SL-PRS are used to derive L1 SL-RSRP for resource exclusion

	Qualcomm
	[bookmark: _Toc142642393]Proposal : PSCCH DMRS is used for RSRP measurements for sensing when (re)selecting SL-PRS transmission resources in a dedicated resource pool. 

	LGE
	Proposal 10: For scheme 2 in a dedicated resource pool, only PSCCH DMRS is used for L1 SL RSRP measurement in sensing.

	CEWiT
	Proposal 15: In scheme 2 sensing-based resource selection for dedicated resource pool, at least one of SL-PRS, and PSCCH DMRS should be used for sensing RSRP calculation for resource exclusion. 
· Relative power variations should be considered for calculation of RSRP.


	Ericsson
	Proposal 1 Include SL PRS in the list sl-RS-ForSensing for candidate reference signals for RSRP measurement in the sensing procedure
a. FFS: include a DMRS+PRS RSRP measurement in the list of possible RS for sensing. 
Proposal 2 PSCCH DMRS should be used as RS to derive L1 SL-RSRP for resource exclusion.




[MEDIUM] Proposal 3.5.2.1-v0
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, support the following modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· PSCCH DMRS only
· Vivo, Intel, CMCC, Apple, Qualcomm, LGE, Ericsson
· SL-PRS and PSCCH DMRS
· Huawei, HiSilicon, Spreadtrum, ZTE, CATT, GOHIGH, Xiaomi, OPPO, Lenovo
· SL-PRS only
· Samsung
Companies views
	FL comment
	Please provide/change your views in the space provided below

	Xiaomi
	PSCCH DMRS only since the SL PRS sequence can be configured by SLPP.

	Samsung
	We prefer SL PRS only but can compromise SL PRS and PSCCH DMRS to make progress

	LGE
	As pointed out with SL PRS sequence ID generation agenda, if SL PRS is to be used for sensing, there is a restriction on the type of SL PRS sequence ID generation (i.e. a higher layer provision of SL PRS sequence ID). With this reason, we only support to use PSCCH DMRS among the legacy RS for sensing.



3.5.2.2 Modification 2 (resource selection window)

The following related proposals were found in the submitted documents:
	Huawei, HiSilicon
	· Modification 2: Option 1 with a new delay budget to substitute PDB. 

	vivo
	Proposal 2: [bookmark: _Hlk142637838]
· In the dedicated resource pool, the resource selection window is provided by higher layers, including the window length and priority. 
· The priority can be from 1 to 8
· The window length can be: n1, n5, n10, n20

	Intel
	· A SL PRS delay budget is introduced to define the RSW (Option 1)

	ZTE
	· Modification 2: For resource selection window, it depends on whether there is Packet Delay Budget in QoS profile defined by RAN2 for SL-PRS, if not, the selection window is provided by higher layers.


	CATT, GOHIGH
	· Modification 2: For the resource selection window: For the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget.

	CMCC
	Proposal 10: In a dedicated resource pool, for the resource selection window, support Option 2:
· Option 2: the selection window is provided by higher layers.

	Apple
	•	Modification 2: For the resource selection window: 
o	Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget

	OPPO
	[bookmark: _Toc142518725]Proposal 14: A new delay budget as a substitute of the remaining Packet Delay Budget should be provided by higher layer for SL PRS resource selection.


	Samsung
	Proposal 5: For Scheme 2, consider following modifications in a dedicated resource pool as:
· For the resource selection window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget. 

	Qualcomm
	[bookmark: _Toc142642394]Proposal : Higher layers directly indicate the SL-PRS resource selection window to lower layers in both a dedicated resource pool and a shared resource pool.

	LGE
	Proposal 8: For scheme 2 in a dedicated resource pool, the resource selection window is determined within a delay budget for SL PRS transmission, similar to Rel.6 SL.
· FFS how the delay budget is determined


	CEWiT
	Proposal 16: In scheme 2 for the derivation of the selection window, using the legacy approach as a starting point (option 1).
· Location delay budge (LDB) should be specified by higher layer.  




Summary of the submitted proposals:
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Huawei, HiSilicon, Intel, CATT, GOHIGH, Apple, OPPO, Samsung, LGE (7)
· Option 2: the selection window is provided by higher layers 
· Vivo, CMCC, Qualcomm, CEWiT (4)
· Depends on progress from RAN2 (whether a packet delay budget will be defined in RAN2)
· ZTE

[HIGH] Feature Lead Proposal 3.5.2.2-v0
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Huawei, HiSilicon, Intel, CATT, GOHIGH, Apple, OPPO, Samsung, LGE (7)
· Option 2: the selection window is provided by higher layers 
· Vivo, CMCC, Qualcomm, CEWiT (4)
· Depends on progress from RAN2 (whether a packet delay budget will be defined in RAN2)
· ZTE

Companies views
	FL comment
	Please provide more views whether you prefer Option 1 or Option 2

	vivo
	We can accept option 1 for the progress

	OPPO
	Option 1, such as to reuse the legacy approach for resource window determination.

	Xiaomi
	Option 2

	ZTE
	We are ok with Option 1 but we think RAN2’s confirmation is needed. In SL communication, the PDB is defined for each Qos profile and the remaining PDB from MAC layer is one of the determining factor when it comes to resource selection window size. The first issue should be whether there will be Qos profile defined for SL positioning service.

	Huawei, HiSilicon
	Support option 1.

	CATT
	We prefer Option 1.

	Lenovo
	Prefer to wait for RAN2 since PDB is derived from the PQI and feedback from RAN2 has not been received as yet on this issue. Therefore we cant say for certain if the legacy PQI is adopted.

	LGE
	We support option 1, which follows the legacy SL communication method.



3.5.2.3 Modification 3 (number of priorities)

	OPPO
	[bookmark: _Toc142518721]Proposal 13: In shared resource pool, the priority of SL PRS provided by higher layer and the priority of SL data should be comparable.


	LGE
	Proposal 12: SL PRS priority is determined based on the priority of the associated SL positioning service.




3.5.2.4 Modification 4 (candidate resource definition)

	Intel
	· Candidate SL PRS resources are all potentially TDM’ed or comb-multiplexed. The minimum RE distance for comb multiplexing is (pre)-configured.

	CATT, GOHIGH
	Proposal 12: A candidate single SL-PRS resource for transmission  should be introduced for the resource allocation in a dedicated resource pool, where:
· x and y keep the same meaning as that of legacy .
· m is the starting symbol index of a candidate single SL-PRS resource in slot .
· n is the index of comb-offset pattern.

	Apple
	•	Modification 4: For the definition of a candidate resource within the resource selection window:
o	A resource is defined in terms of a sub-channel for PSCCH and its associated SL-PRS resources in a slot

	Xiaomi
	Proposal 10: A candidate SL PRS resource is determined by the SL PRS resource IDs in a slot and the allocated SL PRS subchannel location and size.
· The resource selection procedure of SL PRS shall determine both the time/freq. resource and comb offset of SL PRS transmission.


	OPPO
	Proposal 15: When Scheme 2 resource allocation is triggered by higher layer, which SL PRS resources in the resource selection window can be used as candidate resources are indicated by higher layer. 
[bookmark: _Toc131693949][bookmark: _Toc142518722]Proposal 16: When TDM-based multiplexing of SL PRS from different UEs in a slot is supported, for either sensing-based or random resource selection, candidate resources within the resource selection window for a UE are included in same set of OFDM symbols in a slot. 


	Interdigital
	Proposal 10: Study both FDMed and TDMed candidate resources for SL-PRS resource (re)selection in a dedicated resource pool.




3.5.2.5 Modification 5 (reservation internal)

	Huawei, HiSilicon
	· Modification 5: 5 bits can be used to indicate the period from up to 32 periods selected from from NR PRS/SRS periodicities and NR sidelink periods.


	vivo
	Proposal 3: [bookmark: _Hlk142637847]
· In the dedicated resource pool
· For periodic resource reservation, the candidate values of reservation period can be configured by higher layer parameter, and further detailed value is indicated in SCI.
· The candidate value includes:
· Period 1: ms0, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000
· Period 2:    slot
· For aperiodic resource reservation, the reservation interval can be indicated by TRIV in the SCI.  

	Intel
	· The reservation interval is (pre)-configured pre resource pool and provided to the resource re-selection procedure by higher layers. The legacy value range for SL communication are reused. 

	ZTE
	· Modification 3: The candidates of reservation interval for SL-PRS can be
· {4, 5, 8, 10, 16, 20, 32, 40, 64, 80} for sensing window length 100
· {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640} for sensing window length 1100


	CMCC
	Proposal 11: In a dedicated resource pool, for the reservation interval of SL PRS, use the values for R16/R17 sidelink and DL PRS/UL SRS as starting point.

	Apple
	•	Modification 5: For the reservation interval of SL-PRS: 
o	Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.

	OPPO
	[bookmark: _Toc142518723]Proposal 17: In dedicated resource pool, up to 16 reservation intervals available for SL-PRS are (pre-)configured from {ms0, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000} and (1..99).


	Qualcomm
	[bookmark: _Toc142642396]Proposal 12: In the dedicated resource pool, the set of possible periodicities is 1:99, 100, 160, 200, 300, 320, 400, 500, 600, 640, 700, 800, 900, and 1000 ms in addition to at least four spare values.

	ITL
	Proposal 2:
The periodicity of DL PRS allocation based on unit of slots should be changed. Following should be supported for each of options for resource allocation mechanism for SL-PRS.
- For Option 1(sensing based resource allocation)
: the periodicity of SL-PRS allocation is based on P_reserve
- For Option 2(random resource selection) 
: the periodicity of SL-PRS allocation is based on sl-TimeResource (length = L_bitmap)


	Ericsson
	Proposal 1 [bookmark: _Toc134996422]For periodic reception of SL PRS, reservation periodicity values are the same as for legacy sidelink. 




[MEDIUM] Feature Lead Proposal 3.5.2.5-v0
For Scheme 2, in a dedicated resource pool, with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers. The set of values is (pre-)configured.
· For periodic reservation, the “Resource reservation period” field of SCI is used 
· For SL-PRS transmission without periodic reservation, the reservation interval can be indicated by TRIV in the SCI.  
Companies views
	vivo
	We are okay with the proposal

	ZTE
	OK.
For periodic reservation, if the sensing window size is agreed as {100ms, 1100ms}, in order to avoid resource collision, we prefer the candidates SL-PRS reservation interval as:
{4, 5, 8, 10, 16, 20, 32, 40, 64, 80} for sensing window length 100
{4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640} for sensing window length 1100

	Samsung
	OK. BTW, why is it low proirty?

	LGE
	We support FL proposal in general. Just one clarification, there is no ‘reservation interval’ for SL PRS transmission without periodic reservation. So we suggest the following clarification.
For SL-PRS transmission without periodic reservation, the reservation interval reserved resource timings can be indicated by TRIV in the SCI.




3.5.2.6 Modification 6 (sensing window)


	Huawei, HiSilicon
	· Modification 6/7/8: Reusing legacy NR sidelink communication. 


	Spreadtrum
	Proposal 12: For the sensing window length (T_0), the legacy (pre-)configuration with values (100 msec, 1100 msec) can be reused.

	vivo
	Proposal 4: [bookmark: _Hlk142637854]
· In the dedicated resource pool, 
· The sensing window length should be provided by higher layers, and the values can be 100 msec, 1100 msec or the largest reservation period of SL-PRS if the value larger than 1100 msec. 

	Intel
	· The configuration options of the sensing window are (pre)-configured in the same way as for legacy communication (100 ms or 1100 ms) (Option 1).


	ZTE
	· Modification 4: Sensing window size should be higher layer configured, but should be equal to or larger than the largest reservation interval.


	CATT, GIHIGH
	· Modification 6: For the sensing window length (): Equal to or larger than the largest reservation interval, (pre-)configured by higher layer.

	CMCC
	Proposal 12: In a dedicated resource pool, for the sensing window length, support Option 2:
· Option 2:  Equal to or larger than the largest reservation interval.

	Apple
	•	Modification 6: For the sensing window length ( ): 
o	Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)

	OPPO
	[bookmark: _Toc142518724]Proposal 18: In dedicated resource pool, sensing window length is (pre-)configured as 100ms or 1000ms.


	Samsung
	Proposal 5: For Scheme 2, consider following modifications in a dedicated resource pool as:
· For the sensing window length (), use the legacy (pre-)configuration with values (100 msec, 1100 msec).

	Qualcomm
	[bookmark: _Toc142642395]Proposal : For the sensing window length () use the legacy (pre-)configuration with values (100 msec, 1100 msec).

	LGE
	Proposal 7: For scheme 2 in a dedicated resource pool, the sensing window is determined with the (pre)configured values (100ms, 1100ms), similar to Rel.6 SL.


	CEWiT
	Proposal 17: For scheme 2 sensing window length (T0), window should be is equal to or larger than the largest reservation interval.
· Window should be configured by higher layer.


	Ericsson
	Proposal 1 Regarding the sensing window and the parameter , we support to have the legacy (pre-)configuration with values (100ms, 1100ms).
Proposal 2 Regarding the selection window and parameters  and , we support to have the start and the end of the selection window provided by higher layers.




[MEDIUM] Proposal 3.5.2.6-v0
· For Scheme 2, in a dedicated resource pool, with regards to the sensing window length, downselect between option 1 and option 2:
· Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· Note: No larger reservation interval is expected to be specified

Companies views
	ZTE
	Generally ok but we think Modification 6 is related to Modification 5. The determination of reservation interval should not be larger than sensing window size which is 100ms or 1100ms as in this proposal.

	Samsung
	OK. Why is it low priority?

	LGE
	Support




3.5.2.7 Modification 7 (initial RSRP threshold, target resource ratio)

	Huawei, HiSilicon
	· Modification 6/7/8: Reusing legacy NR sidelink communication. 


	vivo
	Proposal 5: [bookmark: _Hlk142637861]
· The legacy value in the NR sidelink can be reused for the initial RSRP threshold & stepsize, target resource ratio for SL-PRS. 


	Intel
	· The legacy definition for the initial S-RSRP threshold and target resource ratio are reused.


	ZTE
	· Modification 5: For the initial S-RSRP threshold & stepsize, target resource ratio X(%), RSRP threshold and target resource ratio should be provided in each dedicated SL-PRS resource pool


	CMCC
	Proposal 13: In a dedicated resource pool, reuse the legacy value of R16/R17 sidelink for the initial S-RSRP threshold and stepsize, and the target ratio X%.


	Samsung
	Proposal 5: For Scheme 2, consider following modifications in a dedicated resource pool as:
· The initial S-RSRP threshold & step size, and target resource ratio X(%) are the same as legacy.  


	Qualcomm
	[bookmark: _Toc142642397]Proposal : In a dedicated resource pool, the initial S-RSRP threshold & stepsize, target resource ratio X(%),are reused from sidelink communications.

	LGE
	Proposal 11: For scheme 2 in a dedicated resource pool, the initial RSRP threshold, the RSRP threshold increment step size, and the target resource ratio are (pre)configured per resource pool.



[LOW Proposal 3.5.2.7-v0
· For Scheme 2, in a dedicated resource pool, for the initial S-RSRP threshold & stepsize, target resource ratio X(%), reuse the legacy values from NR sidelink. 

Companies views
	ZTE
	OK

	Samsung
	OK

	LGE
	We need clarification on FL proposal. If the proposal just treats the candidate values for those parameters, we’re ok with the proposal. But we think that those parameters for SL PRS transmission should be separately (pre-)configured from those for SL communication.



3.5.2.8 Modification 8 (premption)

	Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 




	Huawei, HiSilicon
	· Modification 6/7/8: Reusing legacy NR sidelink communication. 


	ZTE
	· Modification 6: The pre-emption and re-evaluation procedure should be ‘per each SL-PRS resource’ instead of ‘per HARQ process’. 


	Apple
	· Modification 8: For the pre-emption of the reserved resources:
· This may be an optional feature enabled/disabled by resource pool (pre)configuration
· The priority of SL-PRS to be transmitted is compared with the priority of SL-PRS reserved by other UEs. 
· The pre-emption is performed only if the priority of SL-PRS reserved by other UEs is higher the priority of SL-PRS to be transmitted
· A resource for pre-emption checking is defined in terms of a sub-channel for PSCCH and its associated SL-PRS resources in a slot


	LGE
	Proposal 14: Rel.16 pre-emption procedure is reused based on SL PRS priority and RSRP value of other UE’s reserved resource.




[LOW] Feature Lead Proposal 3.5.2.8-v0
For Scheme 2, in a dedicated resource pool, with regards to the  pre-emption and re-evaluation procedure, 
· It should be ‘per each SL-PRS resource’ instead of ‘per HARQ process’. 
· It should be optional feature enabled/disabled by resource pool (pre)configuration
· A resource for pre-emption checking is defined in terms of a sub-channel for PSCCH and its associated SL-PRS resources in a slot
· The priority of SL-PRS to be transmitted is compared with the priority of SL-PRS reserved by other UEs. 
· The pre-emption is performed only if the priority of SL-PRS reserved by other UEs is higher the priority of SL-PRS to be transmitted
Companies views
	vivo
	“per each resource” is unclear for us, maybe more clarification is needed. In our view, one session is mapped to one HARQ process, so per HARQ process more like one session other than sensing granularity.

	ZTE
	The first bullet is related to the general procedure and purpose of sensing: whether sensing is intended to look for proper candidate resources for a particular SL PRS resource or sensing is preformed for multiple SL PRS resources transmission and the multiple SL PRS resources is for the same positioning session of a UE. 

	Samsung
	Generally OK

	LGE
	We support in general with one comment. There are two cases to allow pre-emption in Rel.16 SL communication, as follows.
- sl-PreemptionEnable is provided and is equal to 'enabled' and 
- sl-PreemptionEnable is provided and is not equal to 'enabled', and  and 
Instead of describing all those details, we suggest to just mention the reference of priority. That is, we suggest to remove the sub-bullet of the 4th bullet.
· The priority of SL-PRS to be transmitted is compared with the priority of SL-PRS reserved by other UEs. 
The pre-emption is performed only if the priority of SL-PRS reserved by other UEs is higher the priority of SL-PRS to be transmitted



3.5.2.9 Additional Modifications or Proposals
	Futurewei
	Proposal 15: For dedicated resource pools to support SL-PRS multiplexing in a single slot, extend the granularity of the resource selection procedure. 

Proposal 16: Define resource selection and reservation for SL-PRS multiplexing in dedicated resource pools.



	Nokia
	[bookmark: Proposal96734][bookmark: Proposal83908]Proposal 11: For Scheme 2 resource allocation in at least dedicated resource pools, UE performing sensing for SL PRS may use comb size and comb offset as parameters during sensing to determine if reuse of the same time resources via RE-level multiplexing is possible. This sensing operation may be (pre)-configurable. 

	Huawei, HiSilicon
	Proposal 16: For dedicated resource pool, Tx power difference between PSCCH and SL-PRS should be considered by R18 sensing UE. 


	Intel
	· For a dedicated resource pool, resource exclusion is based on SL PRS resources.
· For resource exclusion, TDM’ed resource that could not be sensed are both excluded.
· For resource exclusion, comb multiplexing is treated in the same way as single sub-channel transmissions in the legacy resource (re)-selection procedure. 

	CMCC
	[bookmark: OLE_LINK88][bookmark: OLE_LINK87][bookmark: OLE_LINK42][bookmark: OLE_LINK41]Proposal 14: SL-PRS muting mechanism can be introduced to further alleviate the congestion condition.
· The corresponding enhancements on resource selection procedure for Scheme 2 may be required.



	Xiaomi
	[bookmark: OLE_LINK56][bookmark: OLE_LINK52]Proposal 12: For candidate SL-PRS resource which occupies overlapping PRB with reserved resource but with different comb offset, resource exclusion is performed with an additional S-RSRP threshold.

	LGE
	Proposal 9: For scheme 2 in a dedicated resource pool, the (pre)configured min. number of the candidate SL PRS resources are selected by UE implementation with the resource selection window, similar to Rel.6 SL.





3.5.3 Congestion control 

	Agreement
For Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool

Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded




By going over all the above proposals, we can start the discussion on congestion control with the following 4 proposals in sections 3.5.3.1-3.5.3.4: 

3.5.3.1 Congestion control for Shared Resource Pool

	Futurewei
	Proposal 12: For shared resource pools reuse the existing sidelink congestion control approach.


	Vivo
	Proposal 6: 
· The number of subchannels can be reused in the calculation CR/CBR for SL-PRS in the shared resource pool. 

	Intel
	
Proposal 8: 
For shared resource pools, existing congestion control mechanism is reused. 

	ZTE
	Proposal 12: For congestion control mechanism in shared resource pool:
· One CR/CBR shall be evaluated for both SL-PRS and PSSCH
· Explicitly include SL-PRS in the SL RSSI definition in 38.215 as follows
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH or additionally for SL-PRS, starting from the 2nd OFDM symbol.

	CATT, GOHIGH
	Proposal 35: For a shared resource pool, the legacy congestion control mechanisms should be reused in order to ensure backward compatibility with legacy Rel-16/17 UEs.
· 

	Apple
	For congestion control the following need to be defined: 
· The CR and CBR should be estimated separately for the dedicated resource pool and the shared resource pool
· The CBR/CR for the shared resource pool should be the same for SL positioning and SL communications.
· CBR and CR definition for SL-PRS
· For the shared resource pool, the CBR and CR definitions for a UE are identical with that for the legacy SL communications

	OPPO
	[bookmark: _Toc142518727]Proposal 20: The definition of CR and CBR in shared resource pool are same as those for SL communication.

	Interdigital
	Proposal 17: Re-use the legacy PSSCH/PSCCH CBR measurement for transmissions including SL-PRS in a shared resource pool. 

Proposal 22: Re-use the legacy PSSCH/PSCCH CR measurement for transmissions including SL-PRS in a shared resource pool. 

Proposal 23: Support separate CR measurement for transmissions including SL-PRS and SCI-2 only in a shared resource pool. 

	Samsung
	Proposal 8: In a shared resource pool, CBR/CR shall be evaluated for PSSCH.
· Keep existing SL RSSI definition in 38.215.
· For CR/CBR evaluations, the priority level is the higher priority between PSSCH and SL PRS.

	Continental
	Proposal 2.2: Use shared measurements and a shared priority value for congestion control for both SL positioning and SL communication in a shared RP. 
Proposal 2.3: The shared measurements in the shared RP may be computed by the UE by appropriately weighting and combining the measurements on SL positioning and SL communication resources using a weighting parameter provided by the network.  

	Qualcomm
	[bookmark: _Toc142642412]Proposal 28: In the shared resource pool, congestion control from sidelink communications is applied to transmissions containing SL-PRS.

	LGE
	Proposal 34: For a shared resource pool, CBR and CR definition in Rel.16 NR SL are reused.


	CEWIT
	Proposal 18: For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused, 
· One CR/CBR shall be evaluated for both SL-PRS and PSSCH
· With regards to the RSSI evaluation for CBR explicitly include SL-PRS in the SL RSSI definition in 38.215 as follows:
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH and/or for SL-PRS, starting from the 2nd OFDM symbol.


	Ericsson
	
Proposal 1 For the shared pool, the congestion metrics CBR and CR can be reused from the legacy SL communication.



[MEDIUM] Proposal 3.5.3.1-v0
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused, with the following changes:
· Modification 1: with regards to the evaluation of the CR and CBR:
· One CR/CBR shall be evaluated for both SL-PRS and PSSCH.
· Modification 2: with regards to the RSSI evaluation for CBR
· Alt. 2.1: Keep existing SL RSSI definition in 38.215:
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol.
· Alt. 2.2: Explicitly include SL-PRS in the SL RSSI definition in 38.215 as follows: 
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH or additionally for SL-PRS, starting from the 2nd OFDM symbol.
· Note: No change in the definition of CR and CBR for shared resource pool
Companies views
	vivo
	We would like to confirm there are any problem to reuse existing definition for shared RP. If not，we prefer alt2.1

	Xiaomi
	Alt 2.1

	ZTE
	We prefer Alt. 2.2, the congestion condition of a shared resource pool is related to both PSCCH/PSSCH transmission and SL PRS transmission. It is possible that in shared resource pool, a UE may only transmit SL PRS in a slot and there is no SL data involved. If the legacy definition is reused, the congestion caused by SL PRS transmission is not counted and inaccurate channel assessment is applied. 

	Samsung
	We prefer Alt 2.1
If Alt 2.1 is supported, we think Modification 1 should be revised as
· One CR/CBR shall be evaluated for both SL-PRS and PSSCH.
In our understanding, current Modificaiton 1 is for Alt 2.2
In addition, we should discuss about priority level and we suggest the following as:
· For CR/CBR evaluations, the priority level is the higher priority between PSSCH and SL PRS.

	Huawei, HiSilicon
	According to our understanding, for shared RP, no updated is needed.

	Continental Automotive
	We do not support the definition in Alt 2.1 since that will not allow measurement of the congestion caused by SL PRS transmissions. As for the definition in Alt 2.2 we prefer to modify it as follows:
“Sidelink Shared Received Signal Strength Indicator (SL-Sh RSSI) is defined as the weighted linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH or additionally for SL-PRS, where the weight ω is applied to the received power observed in slots configured for SL-PRS and the weight (1-ω) is applied to the received power observed in sub-channels configured for SL communication, and the weighting parameter  is provided by the network in the resource pool (pre-)configuration.”
We believe that the above definition allows a flexible control of congestion due to positioning or communication in any shared resource pool by the network. 

	LGE
	We do not support to introduce a new CR and CBR only for SL positioning in a shared resource pool. As the resource is allocated/selected in a slot basis, the legacy congestion control based on the legacy CR/CBR measurement is fully sufficient.

	Apple
	Alt 2.1



It seems majority of companies doesn’t want to do any change for shared resource pool. My proposal then it is updated as:
[MEDIUM] Feature Lead Proposal 3.5.3.1-v1
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused.

Companies views
	
	



3.5.3.2 Congestion control for Dedicated Resource Pool

	Vivo
	Proposal 7: [bookmark: _Hlk142637872]
· The number of SL PRS resources can be used in the calculation CR/CBR for SL-PRS in the dedicated resource pool.
· [bookmark: OLE_LINK3]SL Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of SL PRS resources in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizeCBR.

Proposal 8: [bookmark: _Hlk142637879]
· For portion of SL PRS resources, the total SL PRS resources that can be occupied in a slot (denominator) should be not exceeded the minimum (combSize*TDM number, maximum PSCCH resources)
[bookmark: _Hlk142637898] 

	Intel
	Proposal 9: 
The general procedures for distributed congestion control for SL PRS are the same as for SL communication. All configuration parameters related to the unchanged parts are reused. The following aspects are adapted to account for the structure of a dedicated resource pool:
· Definition of SL PRS CBR
· Definition of SL PRS CR
· SL PRS transmission parameter adaptation

Proposal 10: 
Define the SL PRS CBR in a dedicated resource pool as the portion of time instances with SL PRS resource in which the SL RSSI across all SL PRS resources exceed a (pre-)configured threshold.
· The SL RSSI is calculated across all frequency resource of the dedicated resource pool.
· The SL PRS CBR time window size is (pre-)configured in the same way as the legacy system. 

Proposal 11: 
Define the SL PRS CR in a dedicated resource pool as the total number of SL PRS resources used for its transmissions in a slot range divided by the total number of configured SL PRS resources given a different range of slots.
· The slot ranges from the legacy SL CR definition are reused.


	ZTE
	Proposal 13: For congestion control mechanisms in dedicated resource pool:
· SL-PRS CR and SL-PRS CBR should be based on either
· Alt.1: PSCCH which is associated with SL-PRS transmission 
· Alt.2: SL-PRS
· Alt.3: both SL-PRS and PSCCH which is associated with SL-PRS transmission 
· The definition of SL-PRS CBR and CR should be associated with the PRS configuration including comb size and the number of symbols
· CR and CBR measurement time window: the window size can be 100 ms or 100 slots configured per dedicated SL-PRS resource pool.
· SL-PRS congestion processing time: based on both SCS and UE capability.
· There are mapping between congestion measurements, SL-PRS priority and SL-PRS transmission parameters. 
· The maximum number of CBR ranges for SL positioning can be defined to 8

	CATT, GOHIGH
	Proposal 28: SL RSSI for SL positioning in a dedicated resource pool is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and SL PRS, starting from the 2nd OFDM symbol.

Proposal 29: SL CBR for SL positioning in a dedicated resource pool measured in slot n is defined as the portion of sub-channels in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2^µ slots, according to the new higher layer parameter sl-TimeWindowSizeCBR-positioning.

Proposal 30: SL CR for SL positioning evaluated at slot n is defined as the total number of sub-channels used for its transmissions related to SL positioning in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b].

Proposal 31: If a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot is supported in a dedicated resource pool, PSCCH resources also can be used for SL-CR and SL-CBR measurement. 
· SL RSSI for SL positioning in a dedicated resource pool is defined as the linear average of the total received power (in [W]) observed in the configured resource for PSCCH, starting from the 2nd OFDM symbol.
· SL CBR for SL positioning in a dedicated resource pool measured in slot n is defined as the portion of PSCCH resources in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2^µ slots, according to the new higher layer parameter sl-TimeWindowSizeCBR-positioning.
· SL CR for SL positioning evaluated at slot n is defined as the total number of PSCCH resources used for its PSCCH transmissions related to SL positioning in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured PSCCH resoruces in the transmission pool over [n-a, n+b].

	Apple
	· For the shared resource pools, there is a need to normalize the time and frequency resources used in the estimates.
· Define a SL-PRS allocation unit (made up of the frequency domain allocation unit (e.g. sub-channels)   and time domain allocation unti (e.g. sub-slot)).
· The Sidelink-PRS Channel Occupancy Ratio (SL-PRS CR) evaluated at slot n is defined as the total number SL-PRS allocation units divided by the comb size used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL-PRS allocation units in the transmission pool over [n-a, n+b]
· SL-PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of PRS-allocation units in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1]


	OPPO
	[bookmark: _Toc142518728]Proposal 21: In dedicated resource pool CR is defined based on the number of SL PRS resources occupied by a UE, and CBR is defined as the portion of OFDM symbols with SL RSSI exceeding the (pre-)configured threshold.


	Interdigital
	Proposal 19: Introduce a CBR measurement based on RSSI measurement based on a granularity of SL-PRS resource in a dedicated resource pool. 
Proposal 21: Support a CR measurement based on sub-channels used per SL-PRS resource in a dedicated resource pool. 


	Samsung
	Proposal 9: In a dedicated resource pool, CBR/CR shall be evaluated for SL PRS.
· Introduce new SL PRS RSSI definition in 38.215 where it defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for SL PRS.
· For CR/CBR evaluations, the priority level is for SL PRS.

	Continental
	Proposal 2.1: In a dedicated RP, the UE could follow a similar congestion control mechanism as used for SL communication, but with corresponding measurements SL-P RSSI, SL-P CR and SL-P CBR performed on resources used for SL positioning. 

	LGE
	Proposal 32: For a dedicated resource pool, SL PRS CBR is estimated as follows.
· SL PRS Channel Busy Ratio (CBR) measured in slot n is defined as the portion of SL PRS resources in the resource pool used for SL PRS transmission, whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100•2µ slots (µ=SCS), according to higher layer parameter sl-TimeWindowSizeCBRforSLPRS.
Proposal 33: For a dedicated resource pool, SL PRS CR is estimated as follows.
· SL PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of SL PRS resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS resources in the transmission pool over [n-a, n+b], which is used for SL PRS transmission.


	CEWiT
	Proposal 19: For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, using the congestion control mechanisms from Rel.16 NR SL as a starting point, consider the following modifications,
· Redefine CBR/CR by considering the SL-PRS resource allocation/configuration.
· RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· [bookmark: _Hlk142307060]The CR and CBR measurement time window size, can be separately configured for a dedicated resource pool and could take the values: 100ms or 100·2µ slots.


	Ericsson
	Proposal 2 [bookmark: _Toc134996423]For the dedicated pool, redefine CBR and CR based on the granularity of the resource allocation.




[MEDIUM] Proposal 3.5.3.2-v0
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, CBR and CR mechanisms from Rel.16 NR SL are reused
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 1: Reuse the NR SL legacy definition (i.e., based on the number of subchannels in a slot)
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 
· Example of a starting point for the definitions: 
· SL PRS CBR is defined as follows:
· SL PRS Channel Busy Ratio (CBR) measured in slot n is defined as the portion of SL PRS resources in the resource pool used for SL PRS transmission, whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100•2µ slots (µ=SCS), according to higher layer parameter sl-TimeWindowSizeCBRforSLPRS.
· SL PRS CR is estimated as follows.
· SL PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of SL PRS resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS resources in the transmission pool over [n-a, n+b], which is used for SL PRS transmission.
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· SL-RSSI is measured on symbols with
· Alt.1: PSCCH which is associated with SL-PRS transmission 
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH, starting from the 2nd OFDM symbol.
· Alt.2: SL-PRS
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for SL-PRS
· Alt.3: both SL-PRS and PSCCH which is associated with SL-PRS transmission
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and SL-PRS, starting from the 2nd OFDM symbol
· Modification 3: For the CR and CBR measurement time window size,
· it can be separately configured for a dedicated resource pool and could take the values: 
· 100 ms or 100·2^µ slots
Companies views
	Xiaomi
	We need first decide whether there is subchannel in a dedicated resource pool.

	ZTE
	For Modification 1: we prefer Alt.2, the definition of CR/CBR should consider the SL PRS resource allocation. The next question should be whether the CR/CBR definition is based SL PRS resource or PSCCH resource or both. If one-to one mapping between SL PRS and PSCCH in each slot is (pre-)configured, from complexity perspective, a UE can only use the PSCCH occupancy to assess the channel congestion situation,
For Modification 2: Alt.1

	Samsung
	For Modification 1, support Alt 2.
For Modificaiton 2, we support Alt 2 or Alt 3

	Huawei, HiSilicon
	· Modification 1: For the definition of SL PRS CR and CBR:
· We support Alt.2 redefine CBR/CR by considering the SL-PRS resource allocation/configuration.
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· We support Alt.2: SL-PRS
With regards to the definition of CR/CBR/RSSI on the dedicated resource pool, the resource granularity for SL-PRS is different from the data transmission.

	Continental Automotive
	For modification 1, we support Alt. 2
For modification 2, we support Alt. 3 (1st preference) and Alt. 2 (2nd preference)
We are OK with modification 3

	LGE
	For modification 1, we support Alt 2.

For modification 2, RSSI should be measured based on subchannels for PSCCH, but based on SL PRS resources for SL PRS.
We suggest Alt 4 as follows.
· Alt.3: both SL-PRS and PSCCH which is associated with SL-PRS transmission
· Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH, starting from the 2nd OFDM symbol, and observed in the associated SL PRS resource for SL-PRS.

For modification 3, we’re ok.

	Apple
	· Alt 2
· Alt 2 or Alt 3




[MEDIUM] Feature Lead Proposal 3.5.3.2-v1
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, CBR and CR mechanisms from Rel.16 NR SL are reused
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 1: Reuse the NR SL legacy definition (i.e., based on the number of subchannels in a slot)
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 
· ZTE, Samsung, Huawei, HiSilicon, , Continental, Automotive, LGE, Apple
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· SL-RSSI is measured on symbols with
· Alt.1: PSCCH which is associated with SL-PRS transmission 
· ZTE
· Alt.2: SL-PRS
· Samsung, Apple, Continental (2nd preference)
· Alt.3: both SL-PRS and PSCCH which is associated with SL-PRS transmission
· Samsung, Apple, Continental (1st preference), ZTE
· Modification 3: For the CR and CBR measurement time window size,
· it can be separately configured for a dedicated resource pool and could take the values: 
· 100 ms or 100·2^µ slots
· FFS: Exact definitions will be looked at after the main principle has been identified

Companies views
	
	




3.5.3.3 Parameters that can be affected from congenstion control

	Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded




	Futurewei
	Proposal 13: In Scheme 2 in the dedicated resource pools congestion control can restrict the range of parameters for SL PRS configuration in time domain per resource pool by CBR and priority.


	Nokia, NSB
	[bookmark: Proposal85248][bookmark: Proposal83915][bookmark: Proposal96741]if a dedicated SL-PRS pool becomes overloaded it might be beneficial to reduce the TX power of SL-PRS and/or reduce the no. of SL PRS transmissions. Hence, Option 1 and Option 8 are beneficial. In addition, adaptation of bandwidth, hence Option 3, as well as periodicity of the SL-PRS, hence Option 2, for the purpose of congestion control are desirable.    
Proposal 18: Support at least Option 1, Option 2, Option 3 and Option 8 for congestion control.

	Huawei, HiSilicon
	Proposal 17: The following parameter of a SL-PRS configuration will be impacted by the congestion control mechanism of SL-PRS within the dedicated resource pool: 
· Maximum transmission power (sl-MaxTxPower).
· Max number of SL PRS (re-)transmissions (sl-MaxNumPRS)


	Toyota
	[bookmark: _Toc142571457][bookmark: _Toc142571823]Proposal 3: In Scheme 2, congestion control can restrict at least the following parameters for SL PRS configuration per resource pool by the measured CBR and priority:
     • Option 1: SL PRS transmission power
     • Option 2: Periodicity of SL PRS
     • Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
     • Option 4: Number of SL PRS resources in a slot
     • Option 5: Comb-size of a SL PRS resource in a slot
     • Option 8: Number of SL PRS (re-)transmissions
     • CR limit

	vivo
	Proposal 9: [bookmark: _Hlk142637922]
· For dedicated resource pool, Tx parameter of SL PRS can be restricted per resource pool by CBR and priority, including
· the maximum SL PRS transmission power
· the maximum SL PRS (Re-)transmission 
· the minimum SL PRS periodicity can be restricted per resource pool by CBR and priority. 
· For shared resource pool, the SL PRS can share the same restriction of PSSCH without specific enhancement

	Intel
	Proposal 12: 
For SL PRS transmission in a dedicated resource pool, the congestion control limits the following SL PRS transmission parameters:
· Number of SL PRS transmission over a period. Configured per priority via a (pre)-configured CR limit. Note that as in SL communication how to achieve the CR limit is left to UE implementation. 
· Transmission power (pre)-configured per CBR range. 
· Number of SL PRS (re)-transmissions (Option 8). 

	CATT, GOHIGH
	Proposal 32: For a dedicated resource pool, the following parameters of SL-PRS configuration and CR limit of SL-PRS are impacted by SL CBR for SL positioning:
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot

Proposal 36: For a shared resource pool, the following parameters of SL-PRS configuration and CR limit of SL-PRS are impacted by SL CBR for SL positioning:
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot

	Apple
	· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· # of SL-PRS resources
· # physical resources for SL-PRS resource e.g. increase comb-size, reduce time resource
· # of retransmissions
· Transmission power
· Periodicity of SL-PRS


	OPPO
	[bookmark: _Toc142518729]Proposal 22: At least following parameters for SL PRS can be adjusted according to measured CBR level:
· [bookmark: OLE_LINK1]CR limit;
· Max transmission power of SL PRS;
· Max transmission number or minimum periodicity of SL PRS;


	Interdigital
	Proposal 20: CBR-triggered adjustment on SL-PRS configuration includes at least Option 1, i.e., transmit power, Option 3, i.e., Number of occupied subchannels of SL-PRS (for shared resource pool), Option 5, i.e., comb-size of a SL PRS resource in a slot, Option 7, i.e., Number of OFDM symbols of a SL PRS resource in a slot and Option 8, i.e., Number of SL PRS (re-)transmissions. 


	Samsung
	Proposal 10: In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority.
· [bookmark: _Hlk127122194]The parameters impacted by congestion control can include the following
· SL PRS transmission power
· Periodicity of SL PRS
· Number of occupied subchannels of SL-PRS (for shared resource pool)
· Number of SL PRS resources in a slot
· comb-size of a SL PRS resource in a slot
· Number of OFDM symbols of a SL PRS resource in a slot
· Number of SL PRS (re-)transmissions

	Lenovo
	Proposal 4:  For additional parameters to assist in restricting SL-PRS transmission per resource pool, at least support the following:
· Option 1: SL PRS transmission power
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions

	Qualcomm
	[bookmark: _Toc142642411]Proposal 27: In the dedicated resource pool, congestion control can further restrict SL PRS transmission power and number of SL PRS (re-)transmissions.

	LGE
	Proposal 35: The following parameters can be additionally controlled by CBR and priority.
· Whether or not to allow TDM or code-based multiplexing of SL PRS resources within a slot
· Max. number of the multiplexed SL PRS resources within a slot


	Mediatek
	Proposal 3-1: For congestion control, option 1,2,3 and 8 could be considered

	Ericsson
	Proposal 1 The UE can drop the SL PRS transmission if the CR exceeds a threshold.
FFS on the threshold.




The following support is observed in the documents:
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Nokia, NSB, Huawei, HiSilicon, Toyota, vivo, Intel, CATT, GOHIGH, Apple, OPPO, Interdigital, Samsung, Lenovo, Qualcomm, Mediatek (13)
· Option 2: Periodicity of SL PRS
· Nokia, NSB, Toyota, vivo, CATT, GOHIGH, Apple, OPPO, Samsung, Mediatek (8)
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Nokia, NSB, Toyota, Interdigital, Samsung, Mediatek (5)
· Option 4: Number of SL PRS resources in a slot
· Toyota, CATT, GOHIGH, Apple, Samsung, Lenovo, LGE (6)
· Option 5: comb-size of a SL PRS resource in a slot
· Toyota, CATT, GOHIGH, Apple, Interdigital, Samsung, Lenovo (6)
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· CATT, GOHIGH, Apple, Interdigital, Samsung (4)
· Option 8: Number of SL PRS (re-)transmissions
· Nokia, NSB, Huawei, HiSilicon, Toyota, vivo, Intel, Apple, OPPO, Interdigital, Samsung, Lenovo, Qualcomm, Mediatek (12)

[MEDIUM] Proposal 3.5.3.3-v0
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· congestion control limits the number of SL PRS transmissions over a period
· Similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.

Companies views
	vivo
	For second sub-bullet, “the number of SL PRS transmissions over a period” seems more like retransmission number within a period.  So, we prefer to change  the main bullet of  sub-bullet as 
For congestion control, similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 


	Xiaomi
	Agree

	ZTE
	We prefer to delete “congestion control limits the number of SL PRS transmissions over a period”.

	Samsung
	OK in general

	Continental Automotive
	For the first part of the proposal, among the SL PRS transmission parameters up for discussion, we favour the following:
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot

For a shared resource pool, we advocate that there should be a shared priority value which is a weighted linear combination (suitably rounded) of the priority of positioning and the priority of communication. Similarly, the CR limit should be applicable to a Sidelink Shared Channel Occupancy Ratio (SL-Sh CR), which is the ratio of the weighted sum of the number of sub-channels used/configured for SL positioning and SL communication by the UE in a certain number of slots to the weighted sum of the number of sub-channels configured for SL positioning and communication in the same number of slots. The weighting parameter may be (pre-)configured per shared resource pool by the network.
Thus the wording may be modified as: 
· For a shared resource pool for positioning, shared CR limits are (pre)-configured per shared priority value. 

	LGE
	We support in general with one comment. We’re not clear about the difference between Maximum Number of SL PRS (re-)transmissions and the number of SL PRS transmissions over a period.

	Apple
	OK



[MEDIUM] Feature Lead Proposal 3.5.3.3-v1
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control limits the number of SL PRS transmissions over a period, similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.

Companies views
	
	



3.5.3.4 Additional Proposals

	Nokia, NSB
	[bookmark: Proposal83916][bookmark: Proposal96742][bookmark: Proposal84107][bookmark: Proposal25268][bookmark: Proposal14817][bookmark: Proposal71446][bookmark: Proposal80484][bookmark: Proposal33683][bookmark: Proposal17012]Proposal 19: For congestion control, a UE may take into account the congestion information (CBR/CR) of other UEs (e.g., anchors in the same SL positioning session) to adjust its own SL PRS transmission parameters. 

	Huawei, HiSilicon
	Proposal 18: Define the CR, CBR, and RSSI for SL-PRS as below
	[bookmark: _Toc98515730][bookmark: _Toc51776301][bookmark: _Toc44881131][bookmark: _Toc29901467][bookmark: _Toc524695283][bookmark: _Toc29901514][bookmark: _Toc35596395][bookmark: _Toc29045126]5.1.xx	Sidelink PRS received signal strength indicator (SL PRS RSSI)

	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS RSSI) for PRS resource in the SL PRS dedicated resource pool is defined as the linear average of the total received power (in [W]) observed in the occupied REs in OFDM symbols of a slot configured for the SL PRS, starting from the 2nd OFDM symbol of the SL PRS.

For frequency range 1, the reference point for the SL PRS RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS RSSI value shall not be lower than the corresponding SL PRS RSSI of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



[bookmark: _Toc29901515][bookmark: _Toc44881132][bookmark: _Toc29901468][bookmark: _Toc35596396][bookmark: _Toc98515731][bookmark: _Toc524695286][bookmark: _Toc29045127][bookmark: _Toc51776302]5.1.yy	Sidelink PRS channel occupancy ratio (SL PRS CR)

	Definition
	Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n in the SL PRS dedicated resource pool is defined as the total number of SL PRS used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



[bookmark: _Toc29045128][bookmark: _Toc35596397][bookmark: _Toc524695285][bookmark: _Toc29901516][bookmark: _Toc29901469][bookmark: _Toc44881133][bookmark: _Toc98515732][bookmark: _Toc51776303]5.1.zz	Sidelink PRS channel busy ratio (SL PRS CBR)

	Definition
	SL PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of SL PRS resources in the SL PRS dedicated resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter [sl-TimeWindowSizeCBR]. The calculation of SL PRS CBR is limited within the slots for which the SL PRS RSSI is measured. If the number of SL PRS RSSI measurement slots within the CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL PRS CBR value is used.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	The slot index is based on physical slot index.





	vivo
	Proposal 1: [bookmark: OLE_LINK5][bookmark: _Hlk142637906]
· The resource of SL-PRS transmitted by anchor UE can be calculated in the CR/CBR of the target UE at least in the unicast scenario. 

Proposal 10: [bookmark: _Hlk142637930]
· The number of CBR ranges defined as 8 in NR sidelink can be reused in SL positioning. 

	Sony
	[bookmark: _Toc142573736]Proposal 9: For congestion control of SL-PRS transmission, support the SL-PRS transmission restriction based on UE-type and/or zone/geographical location.

	CATT, GOHIGH
	Proposal 33: The congestion control processing time for SL positioning should be based on µ of Table 8.1.6-1 and Table 8.1.6-2 in TS 38.214 for UE processing capability 1 and 2 respectively, where µ corresponds to the subcarrier spacing of the sidelink channel with which the SL-PRS is to be transmitted.
Proposal 34: The congestion control parameters for SL positioning should be determined based on the existing congestion control mechanisms in Rel-16 V2X.
· CBR measurement time window for SL positioning is equal to 100ms or 100·2^µ slots;
· CR measurement time window for SL positioning is equal to 1000ms or 1000·2^µ slots;
· Up to 16 CBR ranges for SL positioning should be defined.

	Apple
	· CR and CBR measurement time window
· Can be configured separately from that of the time window for the shared channel
· Congestion control processing time
· Can be configured separately from that of the time window for the shared channel


	OPPO
	[bookmark: _Toc142518726]Proposal 19: The following as congestion control mechanism for SL communication are reused for congestion control in SL positioning for both shared resource pool and dedicated resource pool:
· [bookmark: _Hlk134731726]Congestion control processing time is same as SL communication;
· Up to 16 CBR ranges as SL communication are defined;
· CBR measurement time window is [100ms or 100 slots];
· CR measurement time window is [1000ms or 1000 slots];


	Interdigital
	Proposal 18: Consider different RSSI threshold in the CBR measurement for SL-PRS transmissions multiplexed with SCI-2 only and SL-PRS transmissions multiplexed with SL data.


	Samsung
	· CBR measurement for SL PRS can be reported to gNB.
· Congestion control for SL PRS can restrict CR limit of SL PRS by CBR and priority.
· The legacy definition of CBR/CR can be reused for SL positioning including
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges

	Panasonic
	Regarding the congestion control for scheme 2, it would be the Tx UE’s sensing-like behaviour before intended transmission. Other than the parameter to be restricted, we think the criteria and/or conditions (e.g., CR, CBR, etc.) when a UE to perform congestion control is also needed. 
[bookmark: _Toc142395496]Proposal 11: The criteria and/or conditions when a UE to perform congestion control is also needed to be discussed. 

	LGE
	Proposal 31: SL PRS resource is the granularity of RSSI measurement for CBR estimation in SL positioning.



[MEDIUM] Feature Lead Proposal 3.5.3.4-v1
In Scheme 2, with regards to the congestion control for SL PRS: 
· SL-PRS congestion processing time: based on both SCS and UE capability, similar to legacy
· The maximum number of CBR ranges for SL positioning can be defined to 8
· CBR measurement for SL PRS can be reported to gNB

Companies views
	ZTE
	Support.

	Samsung
	Support

	LGE
	Support



3.5.4 IUC in shared Resource pool

	Agreement
For the shared resource pool, reuse the existing IUC signaling of both Scheme 1 and Scheme 2.
· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 



	OPPO
	[bookmark: _Toc142518730]Proposal 23: For support of IUC in shared resource pool, value 1 of parameter sl-TriggerConditionRequest means the explicit request can be triggered only when UE-B has data or SL PRS to be transmitted to UE-A. 
[bookmark: _Toc142518731]
Proposal 24: For support of IUC in shared resource pool, UE include/preclude resources(s) in slot(s) in which the UE does not expect to perform SL reception due to half duplex operation, if the UE is a destination UE of a TB or SL PRS for whose transmission the preferred/non-preferred resource set is being determined.


	Lenovo
	Proposal 5:  Support additional SL PRS specific information including comb size (M, N) and associated offset information and SL PRS bandwidth information for enabling both IUC scheme 1 and 2 in a shared resource pool.

	LGE
	Proposal 27: In IUC-based SL PRS resource selection for SL TDOA positioning, the handling of the multiple IUC messages are needed.




4 SL-PRS cast types
	Futurewei
	Proposal 17: Support SL-PRS multicast transmissions, where multicast groups may be defined by some specific criteria (e.g., location-zone, RSRP, LOS/NLOS, requirement on its sync source/location information).

	Apple
	Proposal 16: The SL PRS may be unicast, broadcast or multi-cast. For broadcast and multicast SL PRS/SRS in the shared resource pool, the grouping is the same as PSSCH i.e. the PSSCH and the PRS are bundled together

Proposal 17: Broadcast and multicast transmission in the dedicated resource pool can use the design for SL communications as a starting point in the new SL-PRS SCI.



5 SL-PRS Time domain behavior
The following agreement has been made:
	Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study


Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering




The following related proposals were found in the contributions:

	Futurewei
	Proposal 5: In shared resource pools support SL-PRS retransmissions in the reserved resources indicated in the SCI format 1-A of a slot containing PSSCH and SL-PRS multiplexed transmissions.


	ZTE
	Proposal 14: The maximum number of reservations signaled in an SCI for a SL-PRS resource repetition is 2 or 3, which is similar with Rel-16 sidelink communication.
· SL-PRS transmissions with periodic reservation and SL-PRS transmissions without periodic reservation are applicable to both resource allocation scheme 1 and scheme 2.


	CATT, GOHIGH
	Proposal 22: For SL-PRS transmissions without periodic reservation, the maximum number of reservations and transmission after triggering should be 2 or 3, which is similar with Rel-16 V2X design.

Proposal 23: SL-PRS transmissions with periodic reservation and SL-PRS transmissions without periodic reservation should be applicable to both resource allocation scheme 1 and scheme 2.
Proposal 25: The SL-PRS transmissions without periodic reservation should be triggered explicitly by the related signalling procedure.


	Samsung
	Proposal 7: In both shared and dedicated resource pool, the maximum number of reserved resources for SL-PRS transmission signaled in an SCI is 2.


	Lenovo
	Proposal 6: RAN1 to at least support the following time domain behaviour for SL-PRS transmissions using Scheme 1 & 2: 
· Periodic SL-PRS by re-using the Type 1 configured grant mechanism
· Semi-persistent SL-PRS by re-using the existing SL framework as best as possible, e.g., using the Type 2 configured grant scheduling mechanism with lower and/or higher layer activation/deactivation commands.
· Aperiodic SL-PRS by re-using the existing SL framework as best as possible, e.g., the existing dynamic grant scheduling framework based on a UE request of SL-PRS resources to the gNB. 


	LGE
	Proposal 13: For periodic or semi-persistent SL PRS transmission, the resource reservation interval in SCI carries the periodicity of SL PRS transmission at least for scheme 2. Otherwise, the resource reservation interval field is set to zero.


	Ericsson
	Proposal 1 [bookmark: _Toc134996414]For SL-PRS transmission in Scheme 2, similar to legacy mode 2 SL, support dynamic and semi-persistent resource reservation.
Proposal 2 [bookmark: _Toc134996421]For the SL-PRS transmissions without periodic reservation, use the maximum number of transmissions from legacy sidelink (i.e. up to 3 occasions in time resource assignment).




[HIGH] Proposal 5-v0
[bookmark: _Hlk134649369]For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is 
· Alt. 1: (pre-)configurable with a value of 2 or 3, which is similar with Rel-16 sidelink.
· Alt. 2: 2
This is applicable to both shared and dedicated resource pool and both scheme 1 and scheme 2
 
Companies views
	vivo
	Alt 1 is preferred which is similar with legacy way.

	Spreadtrum
	Alt. 1.

	OPPO
	Alt 1.
But this proposal should only applied to dedicated RP, PSSCH is always transmitted with SL PRS in shared pool, and there are legacy UEs, legacy mechniam has to be followed.

	Xiaomi
	Alt 1

	ZTE
	Alt. 1

	Samsung
	Support Alt 2.

	Huawei, HiSilicon
	Alt. 1

	CATT
	Alt 1

	LGE
	Support Alt. 1, which is the legacy Rel.16 SL operation.

	Apple
	Alt 1




6 Configuration/activation/deactivation/triggering of SL-PRS
6.1 Triggering of SL-PRS 
	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 the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.
· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.


Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE

Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS

Agreement
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS





	Nokia, NSB
	[bookmark: Proposal83909][bookmark: Proposal96735]Proposal 12: Conditions on triggering a SL PRS transmission upon SCI reception could be (pre-)configured by the network, at least based on source/destination ID in the SCI.

[bookmark: Proposal83910][bookmark: Proposal96736][bookmark: Proposal85243]Proposal 13: Support SL PRS-based triggering of SL-PRS.
[bookmark: Proposal85244][bookmark: Proposal83911][bookmark: Proposal96737]Proposal 14: A specific set of SL PRS sequences or higher layer parameter [image: ][image: ] are configured to be used for SL-PRS-based triggering of SL PRS (if supported).


	Spreadtrum
	Proposal 13: Triggering SL-PRS though SCI enabled by (pre)configuration is not necessary.

Proposal 14: SL-PRS based triggering should not be supported.


	vivo
	Proposal 11: [bookmark: _Hlk142637942]
· For low layer Triggered SL PRS
· The physical layer should inform high layer the “SL PRS request” with receiving SL PRS parameter, including: source ID, destination ID, cast type, priority and periodicity.
· The triggering of SL-PRS should share the same configuration with receiving SL PRS, including: periodicity, bandwidth and priority.
Proposal 12: [bookmark: _Hlk142637949]
· For groupcast SL PRS transmission, the resource selection can be associated with member ID. 

	Intel
	Proposal 13: 
The reception of SCI with associated SL PRS can trigger the resource selection of SL PRS in scheme 2 when the following conditions are satisfied.
· This operation is (pre)-configured for the resource pool.
· During an information exchange before the reception the UEs agree that this procedure is used. 


	Sony
	[bookmark: _Toc142573735]Proposal 8: Support pre-configuration from UE-A to UE-B on the triggering operation using lower layer.

	CATT, GOHIGH
	Proposal 26: For SL-PRS resource allocation scheme 2, a triggering field is needed in SCI to indicate whether SL-PRS transmission is triggered.
Proposal 27: For SL-PRS resource allocation scheme 2, SL-PRS is not supported to trigger SL-PRS transmission.

	OPPO
	[bookmark: _Toc142518732]Proposal 25: In Scheme 1 or Scheme 2, with regards to the triggering of SL-PRS with lower-layer signalling, SL PRS is also supported.

	Lenovo
	Proposal 8: RAN1 to consider the Scheme 1 triggering of SL-PRS by a UE’s own higher-layers.  Also support Scheme 1 triggering of SL-PRS by another. FFS whether lower-layer or higher-layer signalling is used.

	Panasonic
	[bookmark: _Toc142395486]Proposal 1: Support to have SL-PRS as one of the signaling for UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A
Since it would be possible for a SL UE to request another SL UE to transmit or receive a SL-PRS, it would be beneficial for the requesting UE to also indicate the resource to be used for SL-PRS to the requested UE(s). It would help to avoid some over-the-air collisions as a way of congestion control. 
[bookmark: _Toc134705587][bookmark: _Toc142395490]Proposal 5: For a SL UE requests other SL UE(s) to transmit or receive SL-PRS, the requesting UE should also indicate the resources to be used for SL-PRS.

	Qualcomm
	[bookmark: _Toc142642400]Proposal 16: Using SCI associated with SL-PRS as a trigger for SL-PRS transmission can be enabled/disabled by (pre-)configuration.

	LGE
	Proposal 24: Confirm WA for SL PRS resource selection triggering with understanding that MAC layer can be UE-B’s higher layer to transmit SL PRS in response to UE-A’s lower layer request.

	ITL
	Proposal 1:
In Scheme 2, with regards to the triggering of SL-PRS, configurations for following two cases should be supported in the confirmed related WA for shared and dedicated resource pools.
- Case 1: Support target UE to request mater UE to transmit SL-PRS via lower layer signaling sent by target UE 
- Case 2: Support master UE among anchor UEs to request other anchor UEs to transmit SL-PRS via lower layer signaling sent by master UE 



[HIGH] Proposal 6.1-v0
In Scheme 2, with regards to the triggering of SL-PRS,
· For the SCI-based triggering, 
· the SL-PRS resource request, in either SCI-1B or SCI-2D, is an explicit field with
· Alt. 13.1: up to 1 bit 
· Alt. 13.2: up to X bits, with X>1
· The field is used to indicate one of the candidate higher-layer configured requests, each candidate request associated with a set of SL-PRS transmission parameters that are requested. 
· Using SCI associated with SL-PRS as a trigger for SL-PRS transmission can be enabled/disabled by a resource pool (pre-)configuration.
· With regards to SL PRS-based triggering of SL-PRS.
· Alt. 1: SL-PRS is supported to trigger SL-PRS transmission
· Alt. 2: SL-PRS is not supported to trigger SL-PRS transmission
· With regards to a SL-PRS transmitted by UE-B in response to the request by UE-A, support one or both the following options:
· Opt. 1: The SL-PRS is intended to be measured by UE-A
· Opt. 2: The SL-PRS can be measured by a third UE, different than UE-A. 
Companies views
	vivo
	Alt. 13.1 and Alt. 2 are preferred alternatives
For the last bullet, we think the measured UE is dependent on the cast type in UE-A, if it is unicast, the SL PRS can only be measured by UE-A. But if it is groupcast, the SL PRS can be measured by other UE in the group.

	Spreadtrum
	For the SCI-based triggering, we support Alt.13.1.
With regards to SL PRS-based triggering of SL-PRS, we support Alt. 2.

	OPPO
	Alt 13.1, Alt 1 and Opt 1.

	Xiaomi
	Alt 13.1; Alt 2; 

	ZTE
	We prefer not to introduce an explicit field in SCI for SL PRS triggering. This can be enabled/disabled by (pre-)configuration.

	Samsung
	Support Alt 13.1
We do not see the benefit of enabling/disabling of this triggering bit if only 1 bit is supported
We slightly prefer Alt 2 and Opt2

	Huawei, HiSilicon
	· For the SCI-based triggering, 
· We support Alt.13.1: up to 1 bit
· With regards to SL PRS-based triggering of SL-PRS.
· We support Alt. 2
· With regards to a SL-PRS transmitted by UE-B in response to the request by UE-A, support one or both the following options:
· We support Opt. 2: We do not see the need to restrict the measurement UE.

	CATT
	We prefer the following:
Alt 13.1
Alt 2
For the third bullet, we prefer not to discuss this issue. Whether Opt. 1 or Opt. 2 is adopted is up to UE, e.g., depending on the cast type.

	Lenovo
	-For the SCI-based triggeringSupport Alt.13.1 , 
-With regards to SL PRS-based triggering of SL-PRSNot clear about the use case so Alt. 2
- With regards to a SL-PRS transmitted by UE-B in response to the request by UE-AOpt. 1

	LGE
	For the 1st bullet, we support Alt 1. We don’t see the need for X bits.
For the 2nd bullet, we support Alt 2. As we agreed to use SCI associated with SL PRS as a request for triggering, we don’t see the need to use SL PRS for the same purpose.
For the 3rd bullet, we support Opt 1. It’s not clear how UE-A knows a third UE needs SL PRS transmission.

	Apple
	· Alt 13.1,
· Alt 1, 
· Option 1



6.2 Activation/Deactivation of SL-PRS 
	CMCC
	[bookmark: OLE_LINK157][bookmark: OLE_LINK156]Proposal 15: For SL-PRS, in Scheme 2, semi-persistent transmission with a transmission periodicity after activation and until deactivation is not supported.
Proposal 16: For SL-PRS, in Scheme 1, semi-persistent transmission with a transmission periodicity after activation and until deactivation can be supported.
· A DCI similar to format 3_0 is used for the activation/deactivation.


	Qualcomm
	[bookmark: _Toc118472094][bookmark: _Toc142642401]Proposal : Support SL-PRS transmission activation/deactivation at the physical layer by the UE’s own higher layers only.



6.3 Configuration of SL-PRS 

	CMCC
	[bookmark: OLE_LINK44][bookmark: OLE_LINK43][bookmark: OLE_LINK134][bookmark: OLE_LINK135]Proposal 17: R16 DL PRS like always-on periodic transmission of SL-PRS is applicable for Scheme 1 only.

	Qualcomm
	[bookmark: _Toc118472076][bookmark: _Toc142633405]Observation 1: PC5-RRC configuration is limited to unicast and could only be applied for that cast type. Hence it is not suitable as the sole method for SL-PRS configuration.
[bookmark: _Toc142642402]Proposal : Higher layer signaling (SLPP) can be used used for configuration of SL-PRS.

	Ericsson
	Proposal 2 [bookmark: _Toc134996415]The listening UEs receives the SL PRS configuration via higher layers, i.e., from the LMF when the UE is in LMF coverage. 
a. [bookmark: _Toc134996416]This includes UEs connected to a LMF via a relaying UE, using UE assisted positioning.

Proposal 3 [bookmark: _Toc134996417]For the measuring UEs, SLPP / LPP assistance data includes periodicity or start/stop information for the SL PRS resource.
Proposal 4 [bookmark: _Toc134996418]When out of coverage, the listening UE receives the SL PRS configuration via higher layers, i.e., from the transmitting UE’s higher layer, via SLPP.
Proposal 5 [bookmark: _Toc134996420]For the UE receiving SL PRS, periodicity (if any) is included in assistance data (LPP/SLPP) and reflected in the SCI reservation field. 




6.4 Additional Proposals
	Nokia, NSB
	[bookmark: Proposal25265][bookmark: Proposal83912][bookmark: Proposal96738][bookmark: Proposal85245][bookmark: Proposal84104][bookmark: Proposal33680][bookmark: Proposal17009][bookmark: Proposal80481][bookmark: Proposal14814][bookmark: Proposal71443]Proposal 15: A UE (e.g., target UE) may assist configuring parameters of SL PRS (e.g., bandwidth, periodicity, etc.) for other UEs (e.g., anchor UEs) such as by providing (non-)preferred set of SL PRS parameters.

[bookmark: Proposal71444][bookmark: Proposal25266][bookmark: Proposal85187][bookmark: Proposal17010][bookmark: Proposal80482][bookmark: Proposal98277][bookmark: Proposal19228][bookmark: Proposal80742][bookmark: Proposal33681][bookmark: Proposal96739][bookmark: Proposal7253][bookmark: Proposal57637][bookmark: Proposal62289][bookmark: Proposal39502][bookmark: Proposal8078][bookmark: Proposal14815][bookmark: Proposal38134][bookmark: Proposal85246][bookmark: Proposal83913][bookmark: Proposal84105]Proposal 16: Periodic or aperiodic (pre-)configured SL PRS can be activated or deactivated based on indications coming from higher layers, e.g., based on parameters such as distance, time thresholds and/or conditions such as number of SL PRS requests, etc. that are (pre-)configurable.

[bookmark: Proposal80743][bookmark: Proposal19229][bookmark: Proposal85188][bookmark: Proposal98278][bookmark: Proposal39503][bookmark: Proposal38135][bookmark: Proposal88523][bookmark: Proposal8079][bookmark: Proposal7254][bookmark: Proposal62290][bookmark: Proposal84106][bookmark: Proposal17011][bookmark: Proposal80483][bookmark: Proposal33682][bookmark: Proposal25267][bookmark: Proposal57638][bookmark: Proposal14816][bookmark: Proposal71445][bookmark: Proposal85247][bookmark: Proposal96740][bookmark: Proposal83914]Proposal 17: SL-PRS transmission can be re-configured in response to changing target-anchor link conditions according to channel information report from receiver UE.


	Panasonic
	[bookmark: _Toc142395487][bookmark: _Toc134705584]Proposal 2: The reception of SL-PRS could be always-on or triggering-based for power saving.
[bookmark: _Toc134705585][bookmark: _Toc142395488]Proposal 3: The reception of SL-PRS may be associated with the reception window.


	LGE
	Proposal 29: When TX and RX SL PRS resources collide each other, a prioritization rule is necessary to drop either operation.
Proposal 30: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is necessary to drop either operation.




7 General proposals

	Toyota
	[bookmark: _Toc142571821]Proposal 1: Resolve remaining open issues such that 10 msec – 1 sec positioning service latency requirements can be met, and resource-efficient solutions can be supported.


	Interdigital
	Proposal 8: Study a SL-PRS resource allocation Scheme 1 in which a UE requests and receives resources for SL-PRS transmissions by peer UEs in a SL positioning group. 
Proposal 12: Support implicit association between resources used for SL-PRS transmissions by different UEs, e.g., forward and backward transmissions in RTT positioning.


	Sharp
	Proposal 10: SCI is used for the signaling of the parameters of broadcast SL PRS.


	Panasonic
	[bookmark: _Toc142395493]Proposal 8: New or re-used parameters in the 2nd-stage SCI could be designed as a reception filtering so that SL UEs are not required to monitor all SL-PRS



8 Suggested TPs for specification

	Huawei, HiSilicon
		Proposal 19: RAN1 to introduce Type-1 SL PRS and Type-2 SL PRS in the spec to denote SL PRS in shared RP and dedicated RP, respectively.
Proposal 20: Introduce clause 8A in TS 38.214 for capturing the SL PRS related procedures.






9 Proposal for Online Discussion

OFFLINE CONSENSUS
· For Scheme 2, in a dedicated resource pool, with regards to the sensing window length:
· Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· For Scheme 2, in a dedicated resource pool, for the initial S-RSRP threshold & stepsize, target resource ratio X(%), reuse the legacy values from NR sidelink. 

[MEDIUM] Feature Lead Proposal 3.5.2.1-v1
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, support the following modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Alt. 1: PSCCH DMRS only
· Vivo, Intel, CMCC, Apple, Qualcomm, LGE, Ericsson, Nokia, NSB (could compromise to Alt. 2), Sharp
· Alt. 2: SL-PRS or PSCCH DMRS can be (pre-)configured
· Huawei, HiSilicon, Spreadtrum, ZTE, CATT, GOHIGH, Xiaomi, OPPO, Lenovo, Samsung (compromised from SL-PRS only), Interdigital, Futurewei (could compromise to Alt. 1), CEWiT, Mediatek, Panasonic

[HIGH] Feature Lead Proposal 3.3.3.A-v0
In the shared resource pool, if SL PRS is cmultiplexing in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents 
· Alt. 1: the number of OFDM symbols used for SL PRS in the slot
· Vivo, spreadtrum, Xiaomi, ZTE, Samsung, CATT, Lenovo, LGE, Apple
· Alt. 2: a number of symbols (pre-)configured in a shared resource pool for the purpose of determining SL PRS overhead
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.

[HIGH] Feature Lead Proposal 3.3.3.B-v1
With regards to PSSCH acnd SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, symbols with SL-PRS are excluded when calculating ,
· Alt. 1: based on a value (pre-)configurated in the resource pool for this purpose.
· Alt. 2: based on the maximum (pre-)configured number of SL PRS symbols in the resource pool
· [Alt. 3: the number of OFDM symbols used for SL PRS in the slot]

[MEDIUM] Feature Lead Proposal 3.4.A-v0
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool in the DCI format 3_0
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· Rujie, ZTE, CATT, GOHIGH, Apple, Lenovo, Panasonic (6)
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· Nokia, NSB, vivo, Sony, CMCC, OPPO, Interdigital, China Telecom (?), Samsung, Qualcomm, LGE, CEWiT, Assutek, Spreadtrum, Xiaomi (14)
· Alt. 3 (new alternative): A one-bit indication on whether the scheduled resource may contain SL-PRS transmission is included in the DCI
· Huawei, HiSilicon, Intel, Spreadtrum (3)

[HIGH] Feature Lead Proposal 3.3.1-v1
In a shared resource pool, 
· Aspect 4: In addition to the SL-PRS specific parameters, the following information related to PSSCH scheduling could also be indicated in the new second stage SCI 2-D:
· Alt. 4.1: The legacy contents of SCI format 2-A, or 2-B or 2-C.
· Vivo, Spreadtrum, Samsung, Huawei, HiSilicon, CATT, Lenovo, Apple
· Alt. 4.2: Only consider the legacy content of SCI format 2-A and do not support the contents of 2-B or 2-C
· OPPO
· Alt. 4.3: Only consider the legacy content of SCI format 2-A and 2-B and do not support the contents of 2-C
· ZTE, LGE

[MEDIUM] Feature Lead Proposal 3.5.2.2-v0
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Huawei, HiSilicon, Intel, CATT, GOHIGH, Apple, OPPO, Samsung, LGE (7)
· Option 2: the selection window is provided by higher layers 
· Vivo, CMCC, Qualcomm, CEWiT (4)
· Depends on progress from RAN2 (whether a packet delay budget will be defined in RAN2)
· ZTE

[HIGH] Feature Lead Proposal 3.4.3-v0
For scheme 1 SL-PRS resource allocation for a UE requiring to tranmsit SL-PRS, 
· Support one or both the following options (downselection may be needed):
· Opt. 1: The UE may request from the serving gNB specific SL PRS characteristic(s)/configuration(s)
· For the signaling solution for this request, 
· Alt. 1.1: introduce a RRC-based request 
· Alt. 1.2: Enhance BSR MAC CE for this purpose
· Alt. 1.3: Introduce a new MAC CE based request
· Alt. 1.4: Up to other WGs to decide on the appropriate signaling 
· Opt. 2: An LMF or another UE may request from the serving gNB specific SL PRS characteristic(s)/configuration(s) to be allocated to the UE
· Up to other WGs to decide on the appropriate signaling 
· For the SL-PRS characteristics/configuration, support one or both the following cases (downselection may be needed): 
· Case 1: requested SL-PRS characteristic(s)
· Characteristic 1: Bandwidth of SL-PRS resource
· Characteristic 2: periodicity
· Characteristic 3: number of SL-PRS transmissions
· Characteristic 4: comb-size
· Characteristic 5: number of symbols in a slot of a SL-PRS resource
· Case 2: explicit SL-PRS resource ID(s) or SL-PRS configuration from the SL-PRS resources (pre-)configured in the resource pool
c
[MEDIUM] Feature Lead Proposal 3.5.2.5-v1
For Scheme 2, in a dedicated resource pool, with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers. The set of values is (pre-)configured.
· For periodic reservation, the “Resource reservation period” field of SCI is used 
· For SL-PRS transmission without periodic reservation, the reservation interval reserved resource timings can be indicated by TRIV in the SCI.  

[MEDIUM] Feature cLead Proposal 3.5.3.2-v1
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, CBR and CR mechanisms from Rel.16 NR SL are reused
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 1: Reuse the NR SL legacy definition (i.e., based on the number of subchannels in a slot)
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 
· ZTE, Samsung, Huawei, HiSilicon, , Continental, Automotive, LGE, Apple
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· SL-RSSI is measured on symbols with
· Alt.1: PSCCH which is associated with SL-PRS transmission 
· ZTE
· Alt.2: SL-PRS
· Samsung, Apple, Continental (2nd preference)
· Alt.3: both SL-PRS and PSCCH which is associated with SL-PRS transmission
· Samsung, Apple, Continental (1st preference), ZTE
· Modification 3: For the CR and CBR measurement time window size,
· it can be separately configured for a dedicated resource pool and could take the values: 
· 100 ms or 100·2^µ slots
· Note: Exact definitions will be looked at after the main principle has been identified

[MEDIUM] Feature Lead Proposal 3.5.3.1-v1
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused.


10 Proposal for Offline Discussion


10.1 Proposal for Offline Discussion Tuesday 08/22/2023

[HIGH] Feature Lead Proposal 3.2.2.3.B-v1
For the PSCCH configuration in a dedicated resource pool,
· Alt. 1: 
· for the frequency domain starting position of a PSCCH:
· Alt. A.1: The first PSCCH starts from the first PRB of the resource pool
· Xiaomi, Huawei, HiSilicon, LGE, Lenovo, CATT, Samsung (6)
· Alt. A.2: (Pre-)configure the starting position PRB of the first PSCCH in the frequency domain, 
· Vivo (accept A.1), Spreadtrum, ZTE, Continental, Apple, Panasonic (6)
· for the frequency domain interval between adjacent PSCCHs:
· Alt. B.1: the frequency domain interval is part of the (pre-)configuration 
· Spreadtrum, ZTE, CATT, Samsung, ZTE, Continental, LGE, Nokia, NSB (implicity), Panasonic
· Alt. B.1b: the frequency domain internal is derived from other (pre-)configuration parameters (E.g. total number of PRBs and total number of PRS resources configured in the resource pool)
· Huawei, HiSilicon (?), Nokia, NSB (?)
· The PSCCH in the i-th interval is associated with the i-th SL-PRS 
· Alt. 2: A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
· FFS: Add additional values for the subchannel (pre-)configuration
· the PSCCH in the ith subchannel is associated with the ith SL-PRS 
· Qualcomm

[HIGH] Feature Lead Proposal 3.3.1-v1
· Aspect 5: With regards to the fields included in SCI format 2-D, include the following fields: 
· Field 5.1:  source ID – 8 bits
· Field 5.2:  destination ID – 16 bits
· Field 5.3:  SL PRS resource ID(s) of the current slot 
· [and 1 or 2 future slots]
· Not needed: ZTE
· Field 5.4:  SL PRS request – 0 or 1 bit
· [Field 5.5:  ARP ID associated with SL PRS transmission]
· Support: LGE
· Not needed: ZTE, OPPO
· Field 5.6:  Cast type - 2 bits
· [Field 5.7:  SL PRS measurement report request]
· Not needed: CATT, ZTE, vivo, LGE
· [Field 5.8:  SL PRS combining ID – 4 bits]
· Support: LGE
· Not needed: CATT, ZTE, OPPO, Xiaomi, vivo, Apple
· [Field 5.9:  New SL PRS indicator – 1 bit]
· Support: LGE
· Not needed: CATT, ZTE, OPP, vivo, Apple
· Aspect 6: Size of format 2-C and aspects related to padding after Aspects 1-5 have progressed.
[HIGH] Feature Lead Proposal 3.2.4-v1
In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· Field 1: SL-PRS priority - 3 bits
· Field 2: Source ID – Up to resource pool (pre-)configuration 12 or 24 bits 
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period - Ceil(log2(Number of candidate values in (pre-)configuration))
· Alt. 5.1: Up to 16 values
· Vivo, Apple
· Alt. 5.2: Up to 32 values
· Field 6: Time resource assignment for SL-PRS repetition(s)
· 1 or 2 future slots within 32 slots – 5 bits or 9 bits
· Field 7: SL-PRS resource ID (s) for the future 1 or 2 reservations 
· Number of bits: 2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))
· Field 8: SL-PRS request – 0 or 1 bit
· Field 9: Reserved bits – up to 4 bits 
· [Field 10: ARP ID associated with SL PRS transmission]
· Alt. 8.1: Support the introduction of such a field
· Vivo, LGE
· Alt. 8.2: Do not support introducing ARP ID in the SCI, but support the transmiting UE to be able to report the ARP ID-to-SL PRS resource association through higher layers (e.g. SLPP).
· OPPO, ZTE
· [Field 11: SL PRS combining ID – 4 bits]
· Support: LGE
· Not needed: vivo, OPPO, Xiaomi, ZTE, Huawei, HiSilicon, CATT, Apple
· [Field 12: New SL PRS indicator – 1 bit]
· Support: LGE
· Not needed: vivo, OPPO, ZTE, Huawei, HiSilicon, CATT, Apple
· [Field 13: Session ID]
· Not needed: vivo, OPPO, Xiaomi, ZTE, Huawei, HiSilicon, CATT, Apple

Proposal
· With regards to a SL-PRS transmitted by UE-B in response to the request by UE-A, support one or both the following options:
· Opt. 1: The SL-PRS is intended to be measured by UE-A
· Lenovo, OPPO, LGE, Apple
· Opt. 2: The SL-PRS can be measured by a third UE, different than UE-A. 
· Huawei, HiSilicon, Samsung, CATT
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11Previous Agreements for SL Positioning Solutions

RAN1 #109-e

Agreement
Study power control mechanisms for SL-PRS transmission, including whether it is necessary.

Agreement
With regards to the Positioning methods supported using SL measurements study further the following methods:
· RTT-type solutions using SL
· Study both single-sided (also known as one-way) and double-sided (also known as two-way) RTT
· SL-AoA
· Include both Azimuth of arrival (AoA) and zenith of arrival (ZoA) in the study
· SL-TDOA
· SL-AoD
· Corresponds to a method where RSRP and/or RSRPP measurements similar to the DL-AoD method in Uu. 
· Include both Azimuth of departure (AoD) and zenith of departure (ZoD) in the study
· Consider in the study at least the following aspects:
· Definition(s) of the corresponding SL measurements for each method
· Which method is applicable to absolute or relative positioning or ranging, including whether such categorization is needed to be discussed. 
· For angle-based methods, antenna configuration consideration(s) using practical UE capabilities
· Per-panel location, if UE uses multiple panels. 
· UE’s mobility, especially for V2X scenarios
· Impact of synchronization error(s) between UEs
· Existing SL measurements (e.g. RSSI, RSRP), and UE ID information etc, may be used.
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified, or whether there will be a unified SL Positioning method.  
· Note: When the study of carrier phase positioning and the evaluations of sidelink positioning have progressed, it can be reviewed whether carrier phase for sidelink can be considered in further work. Checkpoint at RAN1#110-e-Bis to see if sufficient information is available for this review.
· Note: Companies are encouraged to describe the role of SL nodes and their interaction/coordination participating in each method.

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

Agreement
Study new reference signal for SL positioning/ranging using the existing PRS/SRS design and SL design framework as a starting point.
· The study could at least include: Sequence design, frequency domain pattern, time domain pattern (e.g. number of symbols, repetitions, etc), time domain behavior, configuration/triggering/activation/de-activation of the SL-PRS, AGC time, Tx-Rx Turanround time, supportable bandwidth(s), multiplexing options with other SL channels, randomization/orthogonalization options.
· Note: The study of existing SL reference signal for SL positioning/ranging is not precluded. Companies are encouraged to perform performance evaluation/comparison to investigate whether such reference signals can meet the positioning accuracy requirements.

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 the Sidelink Positioning measurement report,
· Study the contents of the measurement report  (e.g. time stamp(s), quality metric(s), ID(s), angular/timing/power measurements, etc)
· Study the time domain behavior of the measurement report (e.g. one-shot, triggered, aperiodic, semi-persistent, periodic)
· FFS whether the Sidelink Positioning measurement can be a high-layer report and/or a lower layer report.

Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
· Sidelink positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information.
· Ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE.
· Sidelink positioning reference signal (SL PRS): reference signal transmitted over SL for positioning purposes.
· SL PRS (pre-)configuration: (pre-)configured parameters of SL PRS such as time-frequency resources (other parameters are not precluded) including its bandwidth and periodicity. 
· Continue discussion on additional terminology clarification(s) such as: Initiator UE, Responder UE, Sidelink Positioning group, reference UE, etc, including whether such terminology is needed within RAN1 discussion. 

Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. 
· FFS: clarification of the knowledge of the location of the anchor UE

[bookmark: _Hlk104074592]Agreement
With regards to the frequency domain pattern, study further a Comb-N SL-PRS design. Study at least the following aspects:
· N>=1 (where N=1 corresponds to full RE mapping pattern)
· Fully staggered SL-PRS pattern (e.g., M symbols of SL-PRS with comb-N with M=N and, at each symbol a different RE offset is used), Partially staggered SL-PRS pattern (e.g., M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used), Unstaggered SL-PRS patterns (e.g., M symbol(s) of SL-PRS with comb- N, at each symbol a same RE offset is used, N > 1)
· The number of symbols of SL-PRS within a slot
· Any relation to the comb-N option
· RE offset pattern repetitions within a slot
· FFS: Other frequency domain pattern(s)


Agreement
For a potential new SL PRS, study further the following
· Number of symbol(s) for AGC and/or Rx-Tx turnaround time
· Conditions under which AGC training and/or Rx-Tx turnaround time are needed

Agreement
With regards to the SL Positioning resource allocation, study further the following 2 options for SL Positioning resource (pre-)configuration:
· Option 1: Dedicated resource pool for SL-PRS 
· Include in the study at least the following aspects:
· which slots can be used, SL frame structure, SL positioning slot structure, multiplexing of SL-PRS with control information (if included in the same slot)
· positioning measurement report
· whether a dedicated frequency allocation (e.g., layer/BWP) is needed for SL PRS
· resource allocation procedure(s) of SL-PRS
· This option may or may not include control information (i.e., configuration/activation/deactivation/triggering of SL-PRS) for the purpose of SL positioning operation
· Option 2: Shared resource pool with sidelink communication.
· Include in the study at least the following aspects:
· co-existence between SL communication and SL positioning, backward compatibility
· Multiplexing considerations of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH) and any modifications in the SL-slot structure

Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

RAN1 #110-e
Agreement
With regards to the Positioning methods supported using at least SL measurements, potential candidate positioning methods include at least the following:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· Note: other methods can still be studied
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified.  

Agreement
A new reference signal should be introduced for supporting SL positioning/ranging.

Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS

Agreement
With regards to the SL Positioning resource allocation, one of the following alternatives should be introduced for supporting SL positioning/ranging:
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
· Note: whether other signals/channels can be present in the dedicated resource pool can be further discussed

Agreement
For the content of the sidelink positioning measurement report, potential elements may include at least the following:
· One or more sidelink positioning measurement(s)
· Timestamp(s) associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· Identification Information for a sidelink positioning measurement
· FFS any detail for the above

Agreement
For the sequence of the new reference signal for SL positioning/ranging, down select between Alt 1 and Alt 2:
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.
· Alt. 2: ZC-based (SRS sequence as a starting point)


Agreement
With regards to the frequency domain pattern, a Comb-N SL-PRS occupying M symbol(s) design should be introduced for the support of NR SL positioning
· Note: there could be multiple values for M, N

Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS

Agreement
· With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.
· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.

Agreement
With regards to the frequency domain pattern for multi-symbol SL-PRS, prioritize partially and fully staggered SL-PRS. 
· Note: this does not preclude comb N=1
· FFS: single symbol SL-PRS, if supported

RAN1 #110-bis-e

Agreement
· With regards to the RTT-type solutions using SL, down-select between the following 2 alternatives: 
· Alt. 1: it corresponds to a single-sided RTT method
· Alt. 2: it may correspond to either a single-sided or double-sided RTT method
· With regards to the double-sided RTT, 
· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift
· Study the order of the SL-PRS transmissions for double-sided RTT
· Study the impact of UE mobility
· FFS study whether there is or what is the spec impact of double-sided RTT method
· Note: the above may correspond to RTT with one or multiple devices

Agreement
For the study of SL-AoA positioning method, 
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement should be included 
· FFS: Definition of the measurements
· Study further whether other measurements can be applicable
· Study further the frame of reference (LCS or GCS)

Agreement
With regards to SL-TDOA positioning method for SL-only positioning,
· It corresponds to a method where SL-PRS is being transmitted from multiple anchor UEs to a target UE (i.e., DL-TDOA-like operation), and/or from a target UE to multiple anchor UEs (i.e. UL-TDOA-like operation) at least for the purpose of absolute positioning estimation of the target UE
· Study the detailed procedure, necessary signalling for SL-TDOA, method(s) to mitigate impact of synchronization error between multiple anchor UEs including whether such method(s) are needed.


Agreement
· From the potential candidate Positioning methods using at least SL measurements, at least the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· FFS: SL-AoD

Agreement
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. Consider one or more of the following options:
· Opt. 1: through higher layers from the LMF
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from gNB
· Up to further discussion which one or more of these shall be applicable


Agreement
For the sequence of the new reference signal for SL positioning/ranging, use
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.

Agreement
From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types


Agreement
With regards to the frequency and time domain pattern of a SL-PRS resource within 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

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

Agreement
With regards to the SL Positioning resource allocation, for SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), backward compatibility with legacy Rel-16/17 UEs should be ensured.

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

Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements are considered:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· Companies are encouraged to study other measurements (e.g., time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor) and provide their analysis into why they are needed in light of the above measurements. 
· Companies are encouraged to study potential enhancements, such as SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· FFS any additional measurements

Agreement
At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, downselect from the following alternatives: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: Companies are encouraged to provide their analysis and views on the above alternatives
· FFS: Bandwidth of SL-PRS transmission for shared resource pool (if supported)

Agreement
Study further the granularity of time-domain resource allocation for SL-PRS transmission.

Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study

RAN1 #111

Agreement
SL-AoD is included as a potential candidate positioning method, and
· SL-AoD should be deprioritized over the remaining methods that have been recommended to be introduced. 

Agreement
With regards to the SL Positioning resource allocation, support
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.
· Note: this does not imply that the design is the same for both types of resources pools
· Note: shared resources pool(s) should be supported with backward compatibility


Agreement
From RAN1 perspective, at least the following 2 operation scenarios are recommended for normative work:
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.

Agreement
For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, pick one or both of the following options:
· Option 1: A sensing based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced
· In either option 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 

Agreement
With regards to the RTT-type solutions using SL, both single-sided and double-sided RTT methods should be introduced
· Strive to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT.
· Note: a UE should be able to support single-sided RTT without having to support double-sided RTT

Agreement
Capture the following TP into the TR 38.859 as a conclusion:
For the solutions for sidelink positioning,
· The following 2 operation scenarios are recommended for normative work
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.
· RTT-type solution(s) using SL, SL-AoA and SL-TDOA are recommended for normative work.
· both single-sided and double-sided RTT methods, striving to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT
· A new sidelink reference signal (SL-PRS) is recommended for normative work. 
· Such a reference signal should use a Comb frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
· SCI can be used for reserving/indicating one or more SL-PRS resources
· Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation.
· With regards to the SL-PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
· 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.
· Unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmission are recommended for normative work.

Agreement
A dedicated SL-PRS resource pool is (pre-)configured in the only SL BWP of a carrier.

Agreement
With regards to the power control for SL-PRS at least Open Loop PC should be introduced.

Agreement
For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation should be introduced.
· A UE is not required to support both DL-TDOA-like operation and UL-TDOA-like operation

Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements should be introduced:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement


Agreement
Update the agreed TP into the conclusion section of the TR 38.859 as follows:
For the solutions for sidelink positioning,
· The following 2 operation scenarios are recommended for normative work
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.
· RTT-type solution(s) using SL, SL-AoA and SL-TDOA are recommended for normative work.
· both single-sided and double-sided RTT methods, striving to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT
· For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation is recommended for normative work.
· For the support of the above methods the following measurements are recommended for normative work:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· A new sidelink reference signal (SL-PRS) is recommended for normative work. 
· Such a reference signal should use a Comb frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
· SCI can be used for reserving/indicating one or more SL-PRS resources
· With regards to the power control for SL-PRS at least Open Loop PC is recommended for normative work.
· Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation.
· For resource allocation mechanism for SL-PRS in Scheme 2, a sensing based resource allocation, or a random resource selection, or both, should be introduced, where the legacy designs for UE autonomous resource allocation are used as a starting point.
· With regards to the SL-PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
· 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.
· Unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmission are recommended for normative work.

RAN1 #112

Agreement
· A UE can be configured to perform either resource allocation Scheme 1 or Scheme 2, applicable to all resource pools (dedicated or shared resource pools).
· SL PRS unicast/groupcast/broadcast can occur in either a shared or a dedicated resource pool.

Agreement
For a dedicated resource pool for positioning:
· The set of slots that belong to a resource pool is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: additional slots that can be used for SL PRS is not precluded
· Study what the dedicated resource pools for positioning (pre-)configuration should include, and consider at least the following: The start PRB position, the number of contiguous PRBs, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap, reporting configuration

Agreement
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).

Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 

Agreement
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.

Agreement
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed

Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE

Agreement
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering

Agreement
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective

RAN1#112-bis

Agreement
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details

Agreement
For a dedicated resource pool for positioning:
· No additional slots are needed to be supported

Agreement
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.

Agreement
Confirm the working assumption: Sensing-based and random selection can be allowed in the same resource pool.
· Note: It is possible to (pre-)configure a resource pool to exclusively use sensing-based resource allocation.

Agreement
For Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool

Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI

Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS

Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH

Agreement
For the scheme 2 sensing-based resource allocation, resolve the brackets below by: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design

Agreement
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 1: SL-PRS
· Option 2: PSCCH DMRS
· Option 3: PSSCH DMRS (if PSSCH is included in the dedicated resource pool)
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Option 2: the selection window is provided by higher layers 
· Modification 3: For the SL-PRS priority:
· Option 1: A single L1 SL-PRS priority is allowed in a resource pool
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· Option 2: Equal to or larger than the largest reservation interval
· Option 3: Provided by higher layers with values TBD
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%):
· Options TBD
· Modification 8: For the pre-emption of the reserved resources:
· Options TBD 
· Note 1: Other potential modifications and/or other options within each modification are not precluded
· Note 2: Multiple options for each potential modification may be supported


Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS

RAN1#113

Agreement
For a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH.

Agreement
PSSCH is not included in dedicated resource pool for SL positioning.

Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.

Agreement
In shared resource pools,
· With regards to PSCCH and SL-PRS multiplexing, support Alt. B.1. from previous agreement (i.e., Only TDMing is supported)

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· With regards to PSSCH and SL-PRS multiplexing, only TDMing is supported for the already agreed comb sizes 1, 2, 4

Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.

Agreement
For the shared resource pool, reuse the existing IUC signaling of both Scheme 1 and Scheme 2.
· SL-PRS transmissions are treated as any other legacy transmission for SL communication when considering IUC information exchanges. 

Conclusion
For Rel-18 sidelink positioning:
· For the dedicated resource pool, IUC signalling is not supported
· Do not support that a UE can reserve a SL-PRS resource for the transmission of another UE

Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.

Agreement
PSFCH is not included in dedicated resource pool for SL positioning.

Agreement
In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support a
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation periods


Agreement
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS

Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool
· A SL PRS resource within the resource selection window is used as a candidate resource
· with regards the reservation interval of SL-PRS, it is provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Use the periodicities available for legacy SL communication and the ones defined for DL-PRS as a starting point.
· with regards to the resource (re)-selection procedure
· support re-evaluation & pre-emption for SL-PRS using the Rel-16 re-evaluation and pre-emption respectively as a starting point. 

Agreement
In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool

Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded

Agreement
In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· Alt. 3: 1, or 2 or 3 symbols
· The number of PRBs is (pre-)configured using the legacy values
· FFS: reconsider if 1-symbol PSCCH is supported

RAN1#114 (ongoing)

cAgreement
For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is 
· (pre-)configurable with a value of 2 or 3, which is similar with Rel-16 sidelink.
This is applicable to both shared and dedicated resource pool and both scheme 1 and scheme 2

Working assumption
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits

Agreement
For dedicated resource pool, with regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1, i.e.
· support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 

Agreement
For PSCCH configuration in a dedicated resource pool,
· (pre-)configure the number of PRBs of a PSCCH in the resource pool:
· Alt. 1: One parameter for all PSCCHs

Agreement
For PSCCH configuration in a dedicated resource pool,
· The number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy)

Agreement
In a shared resource pool, when PSSCH and SL-PRS are multiplexed in the same slot, they share the same source ID, destination ID, cast type fields.

Agreement
In a shared resource pool,
· To indicate the SCI format 2-D, the reserved state of the “2nd-stage SCI format” field (Codepoint “11”) in SCI format 1-A is used 
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Introduction


 


At RAN#98, a new work item “Expanded and improved NR positioning” (NR_pos_enh2) was approved 


[1]


. The relevant WID 


objective is copied here for convenience:


 


·


 


Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2,


 


RAN3,


 


RAN4]:


 


o


 


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 


sta


rting 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. 


 


o


 


Specify measurements to support RTT


-


type solutions using SL, SL


-


Ao


A,


 


and SL


-


TDOA [RAN1, RAN2].


 


o


 


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: 


 


o


 


Study and specify support of sensing


-


based resource allocation, and/or a random resource 


selection [RAN1].


 


o


 


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.


 


o


 


Specify procedures for transmit power control for SL PRS transmissions at least based on open loop p


ower control (OLPC) 


[RAN1]. 


 


o


 


Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of 


SL 


PRS transmissions [RAN1, RAN2].


 


o


 


Specify reporting signalling and procedures to facilitate support o


f SL positioning in all coverage scenarios and for PC5


-


only 


and joint PC5


-


Uu scenarios [RAN2, RAN3]: 


 


�


 


Specify the 


p


rotocol 


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


. 


 


o


 


Specify signalling to NG


-


RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 


 


o


 


Specify corresponding new core requirements, as well as identifying and specify the impact


 


on the existing RAN4 specification, 


including RRM measurements and procedures [RAN4].


 


In this contribution, we present the summary of the documents submitted in this subagenda


 


 


2


 


Discussion Information


 


 


The proposals are ranked according to 


HIGH, MEDIUM, LOW


. The intention is to start in the 


offline/online sessions from the HIGH proposals.
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