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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

	Nokia
	[bookmark: Proposal80734][bookmark: Proposal85181][bookmark: Proposal8071][bookmark: Proposal7245][bookmark: Proposal62282][bookmark: Proposal19221][bookmark: Proposal39495][bookmark: Proposal88516][bookmark: Proposal57624][bookmark: Proposal16997][bookmark: Proposal38126][bookmark: Proposal80469][bookmark: Proposal98269]Proposal 1: For SL PRS transmission, support (pre-)configuration of either both dedicated and shared resource pools with (Rel-16/17/18) SL communication, or only one of them.

[bookmark: Proposal88517][bookmark: Proposal85182][bookmark: Proposal38128][bookmark: Proposal19222][bookmark: Proposal80471][bookmark: Proposal80735][bookmark: Proposal62283][bookmark: Proposal16999][bookmark: Proposal98271][bookmark: Proposal57626][bookmark: Proposal7246]Proposal 3: A SL PRS transmission may occupy a wide bandwidth spanning across multiple SL resource pools. For monitoring and reserving SL resources across multiple resource pools, study methods that enable coordination between UEs that are configured with different resource pools.

[bookmark: Proposal17004][bookmark: Proposal57632]Proposal 8: SL PRS can be transmitted in multiple segments whereby different PRS segments
· may be transmitted in different time slots 
· partially overlap in frequency domain
· jointly cover wider bandwidth 
whereby the following transmission options are considered:
· SL PRS segments are multiplexed with data (PSSCH).
· SL PRS segments are multiplexed with PSFCH.

	Futurewei
	Proposal 10: Support Scheme 1 and Scheme 2 for dedicated resource pools and shared resource pools SL positioning.

	CATT, GOHIGH
	Proposal 1: Dedicated resource pool should be prioritized in Rel-18 to keep the workload within a reasonable level for SL positioning.

Proposal 2: Either dedicated resource pool(s) or shared resource pool(s) can be (pre-)configured in the only SL BWP of a carrier. It is not allowed to (pre-)configure both dedicated resource pool and shared resource pool in the only SL-BWP of a carrier.

	Sony
	[bookmark: _Toc115439756][bookmark: _Toc118724190][bookmark: _Toc111194524][bookmark: _Toc127544848]Proposal 1: Support both shared resource pool and dedicated resource pool for SL-PRS transmission

	Sharp
	Proposal 3: In each of resource allocation scheme 1 and resource allocation scheme 2, both shared resource pools and dedicated resource pools are supported.
Proposal 4: In each of resource allocation scheme 1 and resource allocation scheme 2, for the purpose of SL-PRS resource allocation, a SL BWP can be configured with only shared resource pools, or only dedicated resource pools, or both shared resource pools and dedicated resource pools.
Proposal 5: Muting is supported for SL-PRS.
· The muting functionality as specified for DL-PRS can be considered as a starting point.



There are generally several proposal on some aspects for resource pools that should be applicable for both dedicated and shared resource pools. We can start with a few bullets shown below to confirm/build a few common principles:  
[CLOSED] Feature Lead Proposal 3.1-v0
· For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) can be (pre-)configured in the only SL BWP of a carrier. In addition, 
· Alt. 1: It is not allowed to (pre-)configure both dedicated resource pool and shared resource pool in the SL-BWP of a carrier.
· Alt. 2: It is allowed to (pre-)configure both dedicated resource pool and shared resource pool in the SL-BWP of a carrier.
· 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.
Companies views

	CATT
	Support.
For the first bullet, we prefer Alt. 1.

	Spreadtrum
	Support.

	vivo
	In the SL BWP, the dedicated resource pool can be used for SL PRS transmission. And the shared resource pool can be used for measurement report and some other PSSCH transmission related to positioning. Only one BWP can be configured in a carrier for SL. Therefore, we think both the dedicated resource pool and shared resource pool are allowed to (pre-)configured in the SL-BWP of a carrier (i.e., Alt. 2 should be supported).
We are OK with either resource allocation Scheme 1 or Scheme 2 applies to all the resource pools, and SL PRS unicast/groupcast/broadcast can occur in either a shared resource pool or dedicated resource pool as in NR sidelink.

	Futurewei
	Support. Prefer Alt 2.

	Panasonic
	Support. We prefer alt 2.

	ZTE
	We support Alt.2. It is up to configuration to have both/either dedicated resource pool and/or shared resource pool in the SL-BWP.

	Apple
	Support , Alt 2

	Samsung
	OK in general.

	OPPO
	OK, Alt. 2 should be supported as whether to (pre-)configure dedicated/shared resource pools should be up to NW, it should not be restricted by specification.

	Sharp
	Support. And for the first main bullet, we support Alt. 2. A SL carrier is likely to already support SL communications and it should be able to add different level(s) support for SL positioning by (pre-) configurations.

	Xiaomi
	Support, Alt 2 shall be supported to enable more flexible resource allocation.

	Toyota
	We prefer Alt 2.

	NEC
	Support, and prefer Alt 2, if dedicated resource pool only can be used for SL-PRS transmission without other channel, shared resource pool may be necessary for only one BWP.

	mtk
	1, Generally, Alt. 2 is okay. But in our view, to perform measurement with shared RP is UE capability
2, it is not clear whether UE may measure SL-PRS and decode data together within the shared RP. In Rel-17 PPW, UE only does one thing within PPW

	LGE
	We need clarification on Alt 2. 
We support the configuration where a dedicated resource pool is used for SL PRS transmission, and a shared resource pool is used for transmission of the channels/signals associated with SL PRS. However, we don’t support to configure that both dedicated and shared resource pool are used for SL PRS transmission. That is, only one resource pool is configured for SL PRS transmission in the SL BWP.
With the understanding above, we support Alt 2.

	Qualcomm
	We are ok with the proposal

	Lenovo
	Lenovo	Support Alt.2. It can depend on the type of scenario to (pre-)configure or not (pre-)configure both dedicated resource pool and shared resource pool in the SL-BWP of a carrier.  

	Nokia, NSB
	For SL-PRS transmission, we support Alt. 2. 

	InterDigital
	We support the proposal. We prefer Alt 2.

	SONY
	Support the proposal. Specifically we support Alt.2

	CEWiT
	We are okay with proposal.



3.2 Dedicated Resource Pool for Positioning (RP-P)
3.2.1 General

	Futurewei
	Proposal 5: Dedicated resource pools for sidelink positioning can be associated with either resource allocation Scheme 1 or resource allocation Scheme 2. 

Proposal 6: Support multiple dedicated positioning resource pools associated with the one SL BWP of the carrier. 

Proposal 7: When multiple dedicated positioning resource pools are supported each dedicated pool can have a different BW.

	Xiaomi
	Proposal 2: The UE determines the set of slots that may belong to a SL PRS dedicated resource pool in the same way as for SL communication pool. 
Proposal 3: The set of slots assigned to a SL PRS dedicated resource pool are (pre)configured.
Proposal 4: the start PRB position, the number of contiguous PRBs, the start symbol and the length of symbols in a slot are (pre)configured for a SL PRS dedicated resource pool.

Proposal 5: The SL PRS dedicated resource pool is at least TDMed with SL communication pool.


	ZTE
	Proposal 1: For the support of dedicated SL-PRS resource pool:
· A dedicated SL-PRS resource pool can be associated with either SL-PRS resource allocation scheme 1 or SL-PRS resource allocation scheme 2
· A dedicated SL-PRS resource pool should at least include the following configuration: SL-PRS resource pool level configuration, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration
· Pool level TDMed restriction by RRC signaling between SL-PRS resource pool and SL communication pool should be avoided.

	Sharp
	Proposal 9: Configuration of a dedicated resource pool for SL-PRS in the time-domain is backward compatible with that of a resource pool in Rel-16 NR SL, i.e. a bitmap is used to select slots in the set  as specified in clause 8 of TS 38.214.

	CEWiT, Reliance Jio, IITK, IITM
	Proposal 6: For SL positioning purpose, the dedicate SL resource pool configuration should be provided by the positioning server. Positioning server may receive the configuration from gNB.
Proposal 7: For SL positioning purpose, the dedicated SL resource pool is defined by ‘N’ subchannels in frequency domain formed by ‘M’ consecutive RBs. Time domain granularity will be slot level. 


	Xiaomi
	Proposal 2: The UE determines the set of slots that may belong to a SL PRS dedicated resource pool in the same way as for SL communication pool. 




There are several proposal on some general aspects for dedicated resource pools as shown above. Based on the above, we make the following proposal:
[CLOSED] Feature Lead Proposal 3.2.1-v0
For a dedicated resource pool for positioning (RP-P):
· Multiple RP-Ps can be (pre-)configured associated with the one SL BWP of the carrier
· The set of slots that may be used is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· Study what the RP-P (pre-)configuration should include and consider at least the following: The start PRB position, the number of contiguous PRBs, the start symbol and the length of symbols in a slot, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration
· With regards to the multiplexing between RP-P and shared resource pool (S-RP) (if supported that they can be both (pre-)configured, see Proposal 3.1), study whether RP-P and S-RP should always be TDMed from configuration perspective. 
Companies views

	CATT
	We support the first three bullets, for the last bullet, we prefer to remove it at this stage. After the Proposal 3.1 was decided, we can further discuss the last bullet(i.e., the multiplexing between RP-P and S-RP).

	vivo
	For the third bullet, we would like to confirm why the start symbol and the length of symbols in a slot are pre-configured in the resource pool level since it has been configured per BWP.
In addition, for SL-PRS configuration, we prefer to configure a single comb size at the resource pool level which is similar to PRS with a common comb size for a PFL.  

	InterDigital
	We are fine with the proposal. 

	Futurewei
	OK with the proposal.

	Panasonic
	Support 

	ZTE
	We are fine with the first three bullet.
For the last bullet, we do not prefer pool-level TDM. This kind of configuration is too restrictive and may result in very limited resources for dedicated resource pool.

	Apple
	Fine with proposal

	Samsung
	OK in general.

	OPPO
	Basically fine, we propose the following change for the last bullet for clarity.
“With regards to the multiplexing between RP-P and shared resource pool (S-RP) in the one SL BWP (if supported that they can be both (pre-)configured,”

	Sharp
	We are in general fine with the proposal. (The first sub-bullet seems better suited for a main bullet.)

	Xiaomi 
	We support the proposal.
For the last bullet, the multiplexing between dedicated resource pool and legacy SL communication pool shall also be included. 

	Toyota
	We support the proposal.

	NEC
	Support in principle. Regarding the last bullet, we also think it should be postponed for now.

	Bosch
	ok

	LGE
	For the 1st bullet, the multiple RP-Ps can be configured at least if there is no association between a dedicated resource pool and a shared resource pool, to avoid the mapping between different resource pools. If there is association between those two pools, we support to allow only a single RP-P. But we’re ok to have FFS on this point.
· Multiple RP-Ps can be (pre-)configured associated with the one SL BWP of the carrier, at least when there is no association between RP-P and a shared resource pool.
For the 2nd bullet, the candidate single-slot resource concept was used in SL communication because the resource granularity was sub-channel. But in SL positioning, the resource granularity should be SL PRS resource. In this sense, the 2nd bullet is unclear and we don’t support it.

We agree with vivo that the start and the length of SL symbols are (pre)configured in SL BWP.

	Qualcomm
	We are generally ok with the proposal. We’d like to add sub-channel size and count to the list of items in the third bullet.

	Huawei, HiSilicon
	For first bullet: from the configuration it seems ok, but not the key issues needed to be discussed in RAN1.
For the second bullet: ok
For the third bullet: it can be discussed but not urgent. 
For the last bullet: we do not support only TDM for the two RPs. It should not be discussed now, and it’s up to configuration. 

	Lenovo
	Supportive of proposal

	Nokia, NSB
	Support the first 2 bullets
Regarding 3rd bullet: start symbol/number of symbols has been part of SL BWP config, not pool config, for SL comms. What is the rationale for changing that? 
Multiplexing between RP-P and S-RP can be discussed after slot structure design.

	SONY
	Support the proposal

	CEWiT
	Support the proposal with last bullet as FFS at this stage.



3.2.2 Slot structure for RP-P
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




The following proposals were found in the contributions: 

	Nokia
	[bookmark: Proposal57627][bookmark: Proposal17000][bookmark: Proposal80472]Proposal 4: Dedicated resource pool for SL positioning should not include any other channel or transmission beyond SL-PRS.

[bookmark: Proposal57628][bookmark: Proposal17001][bookmark: Proposal80473]Proposal 5: Any control signaling associated with a SL PRS transmission in a dedicated resource pool can be transmitted in an associated resource pool (which could be a shared resource pool or SL-communications-only resource pool).

	Huawei, HiSilicon
	Proposal 1: For the design of dedicated resource pool for SL-PRS,
· Support to include PSCCH, i.e., Opt. 2
· Do not support to include PSSCH in addition to SL-PRS, i.e., Opt. 3
· Do not support Opt. 1.

Proposal 2: Support intra-slot TDMed PSCCH and SL-PRS resources for the dedicated resource pool.
Proposal 3: Support multiple FDMed PSCCH candidates within each slot of the dedicated resource pool.
Proposal 4: Support to associate PSCCH candidates with the SL-PRS resources in a dedicated resource pool.

Proposal 5: Support independent AGC symbols for PSCCH and SL-PRS in a dedicated resource pool.


	Spreadtrum
	Proposal 1: At least PSCCH which carries SCI associated with SL-PRS transmission(s) should be included in the dedicated resource pool.

	OPPO
	[bookmark: _Toc127519779]Proposal 11: For a dedicated SL PRS resource pool, slots with less than 7 OFDM symbols for SL operation and slots configured with PSFCH resources can be included.

	vivo
	· PSCCH which carries SCI associated with SL-PRS transmission(s) is included in the dedicated resource pool. 
· In the dedicated resource pool, PSCCH and the associated SL-PRS should be transmitted in the same slot.


	Xiaomi
	Proposal 1: For a dedicated resource pool for SL positioning, at least PSCCH which carriers SCI associated with SL PRS transmission(s) is included.
Proposal 2: The UE determines the set of slots that may belong to a SL PRS dedicated resource pool in the same way as for SL communication pool. 

	ZTE
	Proposal 4: For a dedicated resource pool for SL positioning, no other channel can be included beyond SL-PRS in the resource pool for the purpose of low-overhead/saving-resource and support of 12 symbol of SL-PRS.


	NEC
	Proposal 4: Regarding a dedicated resource pool for SL positioning, only SL-PRS and PSCCH which carries SCI associated with SL-PRS transmission(s) is expected to be transmitted, namely regarding which channels can be included in a dedicated resource pool in addition to SL-PRS, the Opt.2 should be supported.
Proposal 11: Both dedicated and shared resource pools may be configured for measurement reports. If shared resource pool is configured, it should be prioritized.


	Sony
	[bookmark: _Toc127544851]Proposal 4: In a dedicated resource pool case, PSCCH which carries SCI associated with SL PRS transmission(s) and PSSCH associated with SL PRS transmission(s) can be multiplexed with SL-PRS.

	Intel
	Proposal 1: 
· For dedicated resource pool for SL-PRS, Option 2, i.e., PSCCH which carries SCI associated with SL-PRS transmission(s) is included, is supported.

Proposal 2: 
· For dedicated resource pool for SL-PRS, 
· SL-PRS resource pool and SL communication resource pools can be multiplexed in a TDM manner.
· Support multiplexing of PSCCH and SL-PRS transmission in a TDM manner.

	CMCC
	[bookmark: OLE_LINK745][bookmark: OLE_LINK154][bookmark: OLE_LINK744][bookmark: OLE_LINK184][bookmark: OLE_LINK185]Proposal 1: With regards to which channels can be included in the resource pool in addition to SL-PRS, RAN1 needs further discussion in this meeting to make a down-selection among the three options.
· If option 1 is adopted, a mapping relationship b/w the resource of SL-PRS in the dedicated SL-PRS resource pool and the associated PSCCH in data resource pool should be further designed in RAN1;
· If option 2 or 3 is adopted, SL-PRS is transmitted along with the associated PSCCH in a same slot;
· [bookmark: OLE_LINK150][bookmark: OLE_LINK151]RAN1 needs to further study whether 2nd SCI is needed for SL-PRS, when making a comparison b/w Opt. 2 and Opt. 3.

	Apple
	Proposal 6: With regards to which channels can be included in the resource pool in addition to SL-PRS, the following options require some specification updates:
•	Opt. 1: No other channel can be included beyond SL-PRS: requires support for cross-resource pool SCI scheduling
•	Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included: should support a single stage SCI, sensing-based and  random resource allocation. 
•	Option 3 (PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included ): may be needed to support IUC feedback.

	Qualcomm
	[bookmark: _Toc127524909]Proposal 5: Only SL-PRS and PSCCH which carries SCI associated with SL-PRS transmission(s) are included in the dedicated resource pool.

	NTT DOCOMO
	Proposal 2:
· For dedicated resource pool,
· SL-PRS is always multiplexed with PSCCH in a resource.
· The following transmissions in a resource are supported, where PSSCH conveys positioning-related information only.
· PSCCH + SL-PRS
· PSCCH + PSSCH
· PSCCH + PSSCH + SL-PRS
· Not support any indication from/to a communication pool

	Mediatek
	Proposal 2-2: A slot for dedicated resource pool contains the control region for PSCCH and the symbols for allocating SL-PRS

	Ericsson
	Proposal 1 [bookmark: _Toc127549638]A  dedicated pool for positioning does not includeany channel for payload data, e.g. PSSCH.

	CEWiT, Reliance Jio, IITK, IITM
	Proposal 8: The dedicated SL resource pool will include configuration of SL-PRS, corresponding PSCCH and PSSCH. PSCCH and PSSCH will be carrying the positioning protocol related messages.





From the submitted documents we observe the following:

	
	Support
	Explicitly Against supporting it

	Opt. 1: No other channel can be included beyond SL-PRS
	Nokia, NSB, ZTE
	Huawei, HiSilicon , Spreadtrum, Xiaomi,

	Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
	Huawei, HiSilicon, vivo, NEC, Intel, Qualcomm, Mediatek, Ericsson
	

	Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
	Sony, NTT DOCOMO, CATT, CEWiT, Reliance Jio, IITK, IITM
	Huawei, HiSilicon



There is some majority (at least from the contributions) to support Option 2. A few companies are explicitly against Option 1. We can start our discussion with the following proposal:

[CLOSED] Feature Lead Proposal 3.2.2-v0
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, at least PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).

Companies views

	CATT
	We prefer to discuss this issue later, after the single-stage SCI or the two-stages SCI is decided.
If two-stages SCI is decided to be supported, then the 2nd-stage SCI may be carried by PSSCH as defined in Rel-16 V2X, then Option 3 should be supported.
We support two-stages SCI, then in this case, we think Option 3 is reasonable option in order to support 2nd-stage SCI.

	Spreadtrum
	We shared the similar views with CATT. 

	vivo
	OK. 
In our opinion, the PSCCH should be included in the RP-P to schedule the SL-PRS. And sensing based resource allocation mechanism can be applied in the RP-P. We think option 2 should be supported. 

	InterDigital
	We support the proposal. We prefer not to have PSSCH in a dedicated resource pool, but open to discussing having other channels, e.g., PSFCH. 

	Futrurewei
	OK with the proposal. Prefer Option 2.

	Panasonic
	We share similar views as CATT’s comments. 

	ZTE
	 If we agree to this proposal, how to mitigate the overhead caused by PSCCH shall be addressed since the bandwidth of PSCCH in normally much less than that of SL-PRS.

	Apple
	We are fine with the proposal. We prefer Option 2.

	Samsung
	Our preference is Opt 3 where only 2nd stage SCI is transmitted in PSSCH.

	OPPO
	OK

	Sharp
	We support “Opt. 2”, and we support the FL proposal.

	Xiaomi
	Support

	Toyota
	We support the proposal.

	NEC
	Support.

	Bosch 
	Ok 

	LGE
	We need clarification on the proposal. 

First of all, the proposal seems to assume that a dedicated resource pool is used for SL PRS transmission, and a shared resource pool is used for transmission of the channels/signals associated to SL PRS. In this sense, this proposal is related to Feature Lead Proposal 3.1-v0. We suggest to add this clarification in the proposal.

If only a dedicated resource pool is used for SL positioning, there is no other way but allowing the transmission of all the associated channels/signals in the dedicated resource pool. We need further clarification if this configuration is not allowed.

Including the case when only a shared resource pool is used for SL positioning, we prefer an unfied SCI transmission in all 3 scenarios above. Since 2-stage SCI transmission is already used in a share resource pool, we support to keep the legacy 2-stage SCI transmission for all 3 cases.

With understanding above, we support Opt 1 because there will be less symbols left for SL PRS if PSCCH/PSSCH are transmitted together with SL PRS in the same slot. We support to transmit the associated SCI in a shared resource pool in the case of FL proposal. If only a dedicated resource pool is used for SL positioning, we support a slot only for SL PRS, and other slot only for the associated channels/signals. In this way, we can use all the symbols in a slot for SL PRS, and make backward compatible SL PRS transmission in a shared resource pool.

We propose the following modification.

For a dedicated resource pool for SL Positioning if a shared resource pool is associated with SL positioning,
· With regards to which channels can be included in the dedicated resource pool in addition to SL-PRS, only SL PRS is transmitted at least PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).
· FFS when only a dedicated resource pool is used for SL positioning.


	Qualcomm
	We support the proposal with Option 2. 

	Huawei, HiSilicon
	We prefer Option 2, because we believe 1st SCI is enough for SL-PRS transmission and reception, and one single stage SCI is enough for SL-PRS transmission and reception. Introducing 2nd stage SCI would require large spec work on channel coding, modulation/demodulation, resource allocation, DM-RS design on PSSCH.

	Lenovo
	Supportive of Option 2, with FFS on whether a single stage SCI or 2-stage SCI is needed based on further discussions ( which is also tackled in P3.2.3)

	Nokia, NSB
	OK, but it may be better to discuss this together with the next proposal as a package.

	SONY
	We have similar view a CATT. Furthermore, depending on the configuration size, both SCI-1 and 2 may be required.

	CEWiT
	We support the option 3 as we need the resource pool should be self sufficient to report the and all the assisting date or reporting can happen in the same slot. It is necessary for standalone sidelink positioning deployment where usual/legacy sidelink operation may not happen. 



3.2.3 SCI for SL-PRS

	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



	Huawei, HiSilicon
	Proposal 6: In a dedicated resource pool, support up to 3 SL-PRS transmissions reserved/indicated by one SCI (one SL-PRS transmission within the same slot as the associated SCI and two more SL-PRS transmissions within future 32 slots).
· One SCI only associates with one SL-PRS transmission in the same slot.
Proposal 7: In a dedicated resource pool, support periodic SL-PRS resource reservation with pre-configured reservation intervals, similar to the periodic resource reservation for a TB in legacy SL communication.

Proposal 8: In the dedicated resource pool, support to introduce a single stage SCI format for resource reservation/indication and reception for SL-PRS.

Proposal 9: In the dedicated resource pool, SCI for SL-PRS should include following required fields:
· Priority; 
· Time resource assignment; 
· SL-PRS resource indication;
· Resource reservation period;
· Source ID;
· Destination ID.

	Spreadtrum
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK8][bookmark: OLE_LINK7]Proposal 4: The frequency domain range of SCI blind detection needs to be limited in dedicated resource pool.

Proposal 5: The SCI indicating to the receiving UE the SL-PRS allocation in the same resource pool as SL PRS resource at least should be supported.


	vivo
	· For the SCI used for the reservation/indication of SL-PRS, the following information should be carried in the SCI.
· SL PRS timing/frequency resource, destination ID, source ID,  period indication, priority, and RE offset.

· The higher layer signaling can be used to configure some parameters (e.g., Comb size, number of SL-PRS symbol(s)) per resource pool  and SCI is used to reserve /indicate resources.
Proposal 1: 
· In the dedicated resource pool, the following options can be taken into consideration in PSCCH design
· Option 1. New PSCCH includes destination ID and source ID at least;
· Option 2. 1st PSCCH and 2nd PSSCH is defined, and the 2nd PSCCH carries the destination ID and source ID.

· For the support of the multiple SL PRS transmitted in a slot, the mapping rule between PSCCH and SL-PRS should be defined. 
· The RE offset and/or starting symbol of the SL-PRS can be associated with the starting frequency subchannel of the PSCCH. 

	CATT, GOHIGH
	Proposal 14: For the mapping rule between PSCCH and SL-PRS in dedicated resource pool, the method of determination for PSFCH based on associated PSSCH can be as a starting point.

Proposal 16: The new SCI design for SL-PRS in Rel-18 should reuse the existing SCI design for PSSCH in Rel-16/17 NR V2X as much as possible to reduce the workload of standardization and the complexity of UE implementation.
Proposal 17: The two stage SCI used for the scheduling of SL-PRS, should be supported in the dedicated resource pool for sidelink positioning.
Proposal 18: For a dedicated resource pool for SL positioning, PSCCH which carries 1st-stage SCI associated with SL-PRS transmission(s) and PSSCH which carries 2nd-stage SCI associated with SL-PRS transmission(s) should be included in the dedicated resource pool in addition to SL-PRS. 
· FFS: Whether the PSSCH which carries measurement reports associated with SL-PRS transmission(s) should also be included in the dedicated resource pool.
Proposal 19: For the contents of the two stage SCI for SL-PRS in dedicated resource pool, the information transmitted by legacy 1st-stage SCI and 2nd-stage SCI defined in Rel-16/17 V2X should be a starting point.

	ZTE
	Proposal 7: At least support using SCI to reserve/indicate SL-PRS resource(s)
· One SCI may schedule multiple SL-PRS occasions for overhead reduction 
· In a dedication SL-PRS resource pool, the SL-PRS could be indicated to a receiving UE using an SCI. 
· The SCI is from another resource pool which could be dedicated resource pool for SCI, or a SL communication resource pool.


	CMCC
	Proposal 2: Mapping relationship b/w PSCCH and SL-PRS resources may need to be re-designed for NR SL positioning.
· PSCCH-PSSCH mapping relationship can be a reference;
· RE-level multiplexing for SL-PRS should be considered when designing the mapping relationship.

	Interdigital
	Proposal 15: Support a new SCI-1 format including resource reservation information of associated SL-PRS transmissions in a dedicated resource pool.

	Samsung
	Proposal 7: Two stage SCI is supported for SL PRS resource(s) indication/reservation
· FFS: details contents 
Proposal 8: For indication/reservation of SL-PRS resource(s), consider the following options for SL control information 
· Option 1: Same-slot SL control information signalling 
· Option 2: Cross-slot SL control information signalling 

	Apple
	Proposal 7: Single Stage SCI should be supported for PSSCH signaling for SL-PRS

	Qualcomm
	[bookmark: _Toc127524924]Proposal 20: In a dedicated resource pool, a new SCI-1 format is introduced and includes: SL-PRS time and frequency allocation, periodicity, and identifiers associating the SL-PRS with the positioning session and SL-PRS configuration index.

	Sharp
	Proposal 12: In resource allocation scheme 2, SL-PRS resources in a resource pool are reserved/allocated/coordinated by control signalling (e.g. SCI) in the same resource pool.

	Mediatek
	Proposal 3-1: A single SCI could be considered for SL-PRS allocation in dedicated resource pool

	Ericsson
	Proposal 2 [bookmark: _Toc127549636]SCI for SL PRS in dedicated resource pool is used to assist sensing and includes at least time domain resource allocation and resource reservation periods.
· [bookmark: _Toc127549637]FFS: additional fields, including priority, frequency domain resource allocation and SL PRS resource indication



With regards to the single-stage or single/two-stage SCI, the following is observed from the contributions:
	Single stage SCI
	Huawei, HiSilicon, ZTE, Interdigital, Apple, Qualcomm, Mediatek, Ericsson

	2-stage SCI
	CATT, GOHIGH, Samsung



Based on the above, we make the following proposal: 
[CLOSED] Feature Lead Proposal 3.2.3-v0 (Needs progress to 3.2.2 first)
In the RP-P, with regards to the SCI for SL-PRS, downselect between the following alternatives:
· Alt. 1: A new single-stage SCI in PSCCH is introduced
· Alt 2: A 2-stage SCI design is introduced
Study at least the following aspects:
· The contents of the SCI(s) (e.g., Time/Frequency resource assignment; Resource reservation period, SL-PRS resource indication, priority, source ID, destination ID) and mapping rule between PSCCH and SL-PRS. 
· Whether to support same-slot only or both same-slot and cross-slot SL-PRS reservation signaling

Companies views

	CATT
	Support.
We prefer Alt 2, in order to reuse the legacy SCI design in Rel-16 V2X as much as possible.

	Spreadtrum
	We support the proposal.

	vivo
	Alt.1 is preferred. 

For the last sub-bullet, we would like to confirm the difference between supporting the same slot and cross-slot reservation and the current reservation in SL communication since the current SCI for communication can reserve up to 3 resources.

	InterDigital
	We support the proposal and prefer Alt. As indicated in our response in proposal 3.2.2 v0, we support transmission of SL-PRS and associated SCI only in a dedicated resource pool, and a SCI-2 multiplexing with SL-PRS (similar to SCI-2 multiplexed with PSSCH in SL communciatin) may complicate comb pattern level multiplexing design. 

	Futurewei
	Ok with the proposal.

	Panasonic
	Support. We prefer alt 2 to have unified design with shared resource pool (considering backward compatibility with legacy Rel-16/17 UEs)

	ZTE
	We prefer Alt.1.
For the last bullet, we support both same-slot and cross-slot SL-PRS reservation signaling.

	Apple
	Fine with proposal and prefer Alt 1. 

	Samsung
	OK

	OPPO
	Alt 1.
2-stages SCI design is used to accommodate varied SCI sizes, e.g., in current SL communication there are 3 different 2nd SCI formats, however, SCI size for SL PRS foreseen is rather constant. Furthermore, transmitting PSSCH in the RP-P may complicate the slot structure and decrease BW or number of symbols for SL PRS.

	Sharp
	Support

	Toyota
	We are ok with the proposal.

	NEC
	Support.

	mtk
	Okay for the proposal and we prefer Alt. 1

	LGE
	As commented in Feature Lead Proposal 3.2.2-v0, the resource pool for SCI transmission is based on the scenario.

If only a dedicated resorce pool is used for SL positioning, we share the view with other companies that the 2-stage SCI transmission in a dedicated resource pool is supported for the unified SCI design approach in both a dedicated and a shared resource pool.

If both dedicated and shared resource pool are used, we support SL PRS-only transmission in a dedicated resource pool.

[MEDIUM] Feature Lead Proposal 3.2.3-v0 (Needs progress to 3.2.2 first)
In the RP-P, with regards to the SCI for SL-PRS, downselect between the following alternatives:
· Alt. 1: A new single-stage SCI in PSCCH is introduced
· Alt 2: A 2-stage SCI design is introduced


	Qualcomm
	We support the proposal with Alt 1.

	Huawei, HiSilicon
	Support, and we prefer Alt.1. 

	Lenovo
	Support

	Nokia, NSB
	OK, we prefer Alt. 1.
Also, we support both same-slot and cross-slot SL-PRS reservation signaling.
It would be good to clarify the meaning of “cross-slot” here. For SL communications, an SCI can reserve resources in up to two future slots for ReTX of the current TB and it can reserve periodic resource for another TB. Is the intention to have similar behaviour for SL-PRS? 



[MEDIUM] Feature Lead Proposal 3.2.3-v0 (Needs progress to 3.2.2 first)
In the RP-P, with regards to the SCI for SL-PRS, downselect between the following alternatives:
· Alt. 1: A new single-stage SCI in PSCCH is introduced
· Alt 2: A 2-stage SCI design is introduced
Study at least the following aspects:
· The contents of the SCI(s) (e.g., Time/Frequency resource assignment; Resource reservation period, SL-PRS resource indication, priority, source ID, destination ID) and mapping rule between PSCCH and SL-PRS. 
· Whether to support same-slot only or both same-slot and cross-slot SL-PRS reservation signaling


3.2.4 SL-PRS Multiplexing with SL-PRS within a RP-P

	vivo
	· The multiplexing of SL-PRS in a slot should be supported.
· E.g., Comb level multiplexing, and symbol level multiplexing. 

	ZTE
	Proposal 2: In Rel-18, only TDM between SL-PRS transmission and SL-data transmission is supported.
Proposal 13: FDMed PRS multiplexing between UEs having positioning serving interaction should NOT be supported.

	NEC
	Proposal 6: The multiplexed SL-PRS transmissions within a slot should be supported at least for dedicated resource pool.

	Sony
	[bookmark: _Toc127544853][bookmark: _Toc115439760][bookmark: _Toc111194528][bookmark: _Toc118724195]Proposal 6: Support multiplexing of SL-PRS from multiple Ues within a given set of resources.

	Interdigital
	Proposal 7: Support multiplexing of SL-PRS resources in a dedicated resource pool or shared resource pool (stand-alone SL-PRS) using orthogonal comb patterns.   

	Qualcomm
	[bookmark: _Toc127524910]Proposal 6: In the dedicated resource pool, SL-PRS transmissions from different Ues can be multiplexed on different comb offsets in SL-PRS if they fully overlap in time and frequency.

	LGE
	Proposal 5: Multiple SL PRS resources can be TDMed in a slot, depending on the comb size.
Proposal 6: The candidate positions of SL PRS resource in a slot are determined based on the number of symbols of SL PRS resource.
Proposal 7: Further study is needed whether to allow the simultaneous transmission of SL PRS with different comb RE offset.

	Mediatek
	Proposal 2-3: The SL-PRS allocation within a slot of dedicated resource pool could be both IFDMA and TDM based, which is RS structure based

	Spreadtrum
	Proposal 6: Multiple Ues occupying different PRS resources in the same time slot should be supported for SL-PRS resource allocation.




[CLOSED] Feature Lead Proposal 3.2.4-v0
In a dedicated resource pool, with regards to the SL-PRS multiplexing from different Ues, support one or both of the following options:
· Option 1: SL-PRS resources from different Ues can be TDMed in the same slot
· Option 2: SL-PRS resources from different Ues can be FDMed  with comb-level multiplexing with full overlap in time and frequency between the FDMed SL-PRS resources
· Option 3: SL-PRS resources from different Ues can be FDMed  with subchannel-level multiplexing with full overlap in time 

Companies views
	CATT
	Support.
We prefer Option 2. The comb-level multiplexing among SL-PRS resources from different Ues should be supported.

	Spreadtrum
	Support.

	vivo
	In general, we are okay with the motivation of option 1 and option 2
But for option 2, we are not sure the SL-PRS resources from different UEs should always fully overlap in frequency, if the requirement of UEs is different, the bandwidth of different UEs may be different. So, we propose to modify option 2 as following
· Option 2: SL-PRS resources from different UEs can be FDMed  with comb-level multiplexing with full overlap in time and full or partial overlap in frequency between the FDMed SL-PRS resources
 

	InterDigital
	We support the proposal. We support Option 2. Considering SL-PRS resource does not include AGC symbol(s), Option 1 may lead to uneven power within a slot and cause AGC issue.

	Futurewei
	OK with the proposal. Why “both” in the main text?

	Panasonic
	Support. Similar question as FW, is it “one, two, or all”?

	ZTE
	This proposal is overlapped with section 2.4 of FL summary 9.5.1.1.

	Apple
	Okay with proposal.

	Samsung
	Please notice that the same issue is captured at AI 9.5.1.1. We think that this should be discussed at AI 9.5.1.1. Depending on the supported SL PRS pattern, resource allocation method should be decided. We prefer Opt2

	OPPO
	Fine in general, for Option 2 we propose to add a sub-bullet “FFS how to mitigate IBE interference among the UEs”, Option 3 is replated to another issue, i.e. whether the BW of SL PRS is always equal to the BW of RP, we propose to add “if SL PRS BW can be smaller than the BW of the RP” at the end.

	Sharp
	Overlapped with proposal in the FL summary for 9.5.1.1.

	Xiaomi
	Support

	Toyota
	We are fine with the proposal and prefer Option 2.

	NEC
	Support.	

	Bosch
	We are ok with the proposal.

	LGE
	We support at least Opt 1 as it’s simplest. We need further study whether Opt 2 has no issues e.g on interference as mentioned by OPPO.

	Qualcomm
	We are ok with the proposal, though prefer to either discuss here or in AI 9.5.1.1.

	Huawei, HiSilicon
	We support both Option 1 and Option 2.

	Lenovo
	Support Option 1 and/or 2

	Nokia, NSB
	Support. First line should be changed from “one or both” to “one or more”.



	SONY
	Generally support, particularly Option 2



FL: Suggest to discuss it in 9.5.1.1 Agenda and we close it here

3.2.5 Bandwidth of the SL-PRS Transmission
The following agreement was reached with regards to this topic: 

	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)




The following proposals were found in the contributions: 

	Nokia
	[bookmark: Proposal16998][bookmark: Proposal57625][bookmark: Proposal80470][bookmark: Proposal98270][bookmark: Proposal38127]Proposal 2: For both dedicated and shared resource pools for SL positioning, the bandwidth of SL-PRS shall be (pre)-configurable, e.g., depending on positioning accuracy requirements, which can be same or smaller than that of the resource pool. 


	Spreadtrum
	Proposal 3: The bandwidth of PRS can be configured at the resource pool level or can be fixed to the bandwidth of dedicated resource pool.


	CATT, GOHIGH
	Proposal 3: For a dedicated resource pool for sidelink positioning, the bandwidth of SL-PRS should be (pre-)configurable and it can be same or smaller than that of the resource pool in order to get a right balance between positioning accuracy and SL-PRS overhead.

	China Telecom
	Proposal 1: We prefer to allow the bandwidth of SL-PRS transmission be same or smaller than the dedicated resource pool for the consideration of flexibility to un-identical use cases. 

	ZTE
	Proposal 3: At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, the bandwidth of SL-PRS can be same or smaller than that of the resource pool for flexibility

	NEC
	Proposal 5: The bandwidth of SL-PRS can be same or smaller than that of the dedicated resource pool for positioning. Namely regarding the bandwidth of SL-PRS transmission, Alt. 1 should be selected. 

	Asustek
	Proposal 1:  For dedicated resource pool, bandwidth of SL-PRS can be same or smaller than that of the resource pool.


	Apple
	Proposal 5: The frequency resources used for SL positioning  can be set equal or smaller than the  shared channel frequency domain allocation size for both the shared and dedicated resource pools

	Mediatek
	Proposal 2-5: Since it is dedicated, the SL-PRS BW is expected to be equal to that of the dedicated resource pool. If not, the resource pool’s bandwidth could be reduced





We make the following observations:

	Alt. 1 (same or smaller than that of the RP)
	Nokia, NSB, Spreadtrum, CATT, GOHIGH, ZTE, NEC, Asustek, Apple

	Alt. 2 (same as the BW of the RP)
	Mediatek



[CLOSED] Feature Lead Proposal 3.2.4-v0
More views are encouraged to be provided before making a proposal. 

Companies views

	CATT
	We prefer Alt.1.

	Spreadtrum
	We prefer Alt.1.

	vivo
	Alt.1 should be supported considering the different positioning accuracy requirements.
In addition, we would like to note the resource also be fragmented even with alt 2 due to static or area-specific resource pool configuration as the following figure. Meanwhile, option 2 also restricts SL-PRS transmission bandwidth always the same as the resource pool configuration.



	InterDigital
	We support Alt. 1. 

	Futurewei
	OK. Support Alt 2. Not sure we understand vivo’s figure. Several dedicated RPs can overlap in frequency while being separated in time. 

	Panasonic
	Alt. 1

	Apple
	Alt 1

	Samsung
	Alt 1

	OPPO
	We discussed this issue in our companion paper R1-2300301, we are in favor of Alt 2, as larger BW can always improve the accuracy, although in different use case or scenarios the accuracy requirements may be lower or higher, whether the accuracy requirement can be satisfied or not is up to several other unpredictable factors, from UE perspective it should always use the BW of the RP to increase the possibility of achieving the accuracy.

	Sharp
	Again, there is a similar proposal (FL1 Proposal 2.3-3) in the FL summary for 9.5.1.1.

	Xiaomi
	The issue is discussed in our contribution to the other agenda, and we support Alt 1. The reasons is to support different accuracy requirement depending on various of services and application scenarios. 

	Toyota
	We prefer Alt 1.

	NEC
	We prefer Alt.1.

	mtk
	1, one reason we prefer Alt. 2 is because within dedicated RP, some symbols are transmitted with SL-PRS only, no others. If the SL-PRS BW is less than dedicated RP, these REs are actually wasted.
2, some companies said depending on different accuracy requirement, then different dedicated RP could be used

	Bosch
	In our understanding, it is to early to discuss this proposal. We think that we should have this discussion after it was agree in Proposal 3.2.4 which multiplexing options in a RP-P are supported.

	LGE
	We prefer Alt 2 because of the reasons other companies mentioned.

	Huawei, HiSilicon
	We prefer Alt.2. Larger bandwidth leads to the performance improvement on multi-path resolution for both TOA and Angle based positioning methods. If the bandwidth of SL-PRS does not need to span the whole bandwidth of the RP-P. Then the bandwidth of the RP-P could be reduced. Different level sidelink positioning requirement could be supported by configuring multiple SL-P with different bandwidths.

	Nokia, NSB
	We support Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool.

	SONY
	Alt.1






3.2.6 Resource allocation granularity
The following agreement was reached with regards to this topic: 

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



The following proposals were found in the contributions: 

	Spreadtrum
	Proposal 2: In dedicated resource pool, one SL-PRS resource or one SL-PRS resource set should be used as the granularity of resource allocation for SL-PRS transmission.


	CATT, GOHIGH
	Proposal 6: SL-PRS resource or SL-PRS resource set should be the resource allocation unit in time-domain for SL-PRS transmission.
· The definition of SL-PRS resource and SL-PRS resource set should be specified firstly.

	ZTE
	Proposal 9: With regards to the granularity of time-domain resource allocation for SL-PRS transmission
· Support SL-PRS-resource-based allocation, i.e. M <=14 symbols are configured for each SL-PRS resource

	Interdigital
	Proposal 3: (Pre)configured slot- or sub-slot-based SL-PRS resource allocation in a dedicated resource pool. 
Proposal 4: Study how to use unassigned symbols in a slot or a sub-slot allocated for SL-PRS transmission. 

	Samsung
	Proposal 6: Support slot based granularity of time domain resource allocation for SL PRS transmission, with a single SL-PRS instance per slot
· The number M of SL PRS symbols within a slot is configured separately.

	Qualcomm
	[bookmark: _Toc127524912]Proposal 8: In a dedicated resource pool, a resource used for transmission of SL-PRS is defined as a set oof contiguous sub-channels in a slot with a comb offset.

	LGE
	Proposal 8: SL PRS resource is the granularity of the SL PRS resource allocation.

	Sharp
	Furthermore, for the purpose of resource allocation, it is proposed to support multiple granularities, e.g. a single SL-PRS resource, or all SL-PRS resources within M symbols, or all SL-PRS resources in a slot.
Proposal 2: Multiple granularities are supported in SL-PRS resource allocation.

	Mediatek
	Proposal 2-1: The basic unit in time domain for dedicated resource pool is a slot



We make the following observations from the contributions. This may need some offline discussion to ensure we have the same understanding. It may also depend on the progress in the SL-PRS configuration agenda. 

	SL-PRS-resource-based allocation
	Spreadtrum, CATT, GOHIGH, ZTE, LGE

	Slot-based SL-PRS resource allocation
	Samsung, Mediatek

	slot- or sub-slot-based SL-PRS resource allocation
	Qualcomm, Interdigital



[LOW] Feature Lead Proposal 3.2.5-v0
More views are encouraged to be provided before making a proposal. 

Companies views

	CATT
	We prefer SL-PRS-resource-based allocation.

	Spreadtrum
	We support SL-PRS-resource-based allocation.

	InterDigital
	We support slot or sub-slot-based allocation and for progress of the discussion, we are fine with slot-base only solution. In our view, the SL-PRS-resource-based allocation is complex and can cause resource fragmentation and AGC issue, because each UE may select a SL-PRS resource of different M, i.e. the time domain resource selection granularity is not the same between UEs.

	Panasonic
	Clearer definition on what are SL-PRS-resource-based, slot- or sub-slot-based allocation need to be clarified before down selection in our understanding. 

	OPPO
	We believe SL PRS resource should be defined, it may be in form of slot or mini slot, and it may also correspond to a certain of OFDM symbols/sub-channels, in a resource pool the structure of SL PRS resource should be clearly (pre-)configured, hence we think SL PRS resource should be the granularity. 

	Sharp
	We think SL-PRS-resource-based allocation can be a baseline. Other granularities can also be supported.

	NEC
	We prefer SL-PRS-resource-based allocation.

	LGE
	We support SL PRS resource as resource allocation granularity so that multiple SL PRSs from different UEs can be TDMed in a slot.

	Lenovo
	Supportive of slot- or sub-slot-based allocation.

	Nokia, NSB
	‘SL PRS resource’ needs to be defined first. In time domain, we support sub-slot level resource allocation.





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

	Nokia
	[bookmark: Proposal17002][bookmark: Proposal57629][bookmark: Proposal80474]Proposal 6: Consider mechanisms to improve resource efficiency for dedicated SL PRS pool configuration.


	NTT DOCOMO
	Proposal 3:
· For a UE using at least a communication pool and a dedicated positioning pool, these pools are within the same SL BWP within the same SL carrier.



3.3 Shared Resource Pool  (S-RP)

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 SL-PRS multiplexing within the S-RP 
	Huawei, Hisilicon
	Proposal 10: For the shared resource pool, the following two options on the slot structure are supported: 
· Option1 (SL-PRS with SL-SCH): SL-PRS multiplexed with PSSCH carrying SL-SCH for the same Tx UE in a slot, where SL-PRS is multiplexed with PSSCH in a similar manner as the multiplexing of SL CSI-RS
· [bookmark: _Hlk127192257]Option2 (SL-PRS without SL-SCH): SL-PRS and PSSCH carrying SL-SCH for the same Tx UE multiplexed on different slots.
Proposal 11: For slot structure Option2 (SL-PRS without SL-SCH), support multiplexing of SL-PRS resources on the same symbol in a shared resource pool. 

Proposal 12: For Rel-18 UEs, support the (pre-)configuration of SL-PRS resources in a shared resource pool for both slot structure Option1 and Option2.

	Spreadtrum
	Proposal 7: For multiplexing of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH), the TDM method is baseline.

	Vivo
	The resource of SL-PRS should be restricted in the resource of the PSSCH in the slot scheduled by the associated SCI. 

	Xiaomi
	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.

	CATT, GOHIGH
	Proposal 4: For shared resource pool, SL-PRS should be TDMed with PSSCH in the slot-level or symbol-level.

	China Telecom
	Proposal 4: The TDM mode between SL-PRS transmission and SL-data transmission is suggested. 

	Sony
	[bookmark: _Toc111194525][bookmark: _Toc127544849][bookmark: _Toc118724192][bookmark: _Toc115439757]Proposal 2: In a shared resource pool case, SL-PRS can be allocated within a resource pool and separated with a guard period.
[bookmark: _Toc127544850]Proposal 3: In a shared resource pool case, SL-PRS is time domain division multiplexed (TDD) with the legacy sidelink PHY channel.

	Intel
	· For shared resource pool for SL-PRS and SL communication, 
· SL-PRS transmission is associated with PSSCH and occupies same BW as the PSSCH.
· SL-PRS and PSSCH/PSCCH are multiplexed in a TDM manner
· Only consecutive symbols for a SL-PRS transmission are supported. 

	CMCC
	[bookmark: OLE_LINK606][bookmark: OLE_LINK607][bookmark: OLE_LINK743]Proposal 3: For a shared resource pool, the available symbols for SL-PRS and data should be distinguished by semi-static configuration in Rel-18.

	Interdigital
	Proposal 6: Sub-channel-based SL-PRS resource allocation for SL-PRS transmission multiplexed with PSSCH transmission in a shared resource pool.  
PSSCH and SL-PRS transmission can have the same bandwidth.

	Apple
	Proposal 8: For the shared resource, a discussion is needed on the modifications to the SL-slot frame structure including:
· the P-SRS placement within the slot (e.g., the PSSCH region, the PSFCH region or in an independent region of the SL slot). The SL PRS can be transmitted as a few symbols or occupy the entire slot. They can be:
· transmitted within the PSSCH
· transmitted within dedicated slots within an existing resource pool containing the  PSSCH/PSSCH/PSFCH
· transmitted within the PSFCH
· transmitted in an independent section within the slot similar to the PSFCH
· The need for a  new AGC symbol and additional gap symbols between the different signals/channels

Proposal 9: For the shared resource, the SL positioning symbols can use the same resource allocation method as PSSCH/PSCCH/PSFCH

	Qualcomm
	[bookmark: _Toc127524906]Proposal 2: In the shared resource, the slot structure, including the AGC symbol, PSCCH, PSSCH is reused for transmissions with SL-PRS.
[bookmark: _Toc127524908]Proposal 4: SL-PRS is mapped on contiguous symbols only and is not mapped on symbols with PSSCH DMRS, i.e. SL-PRS can only be mapped on one set of contiguous symbol either before, between, or after PSSCH DMRS.

	NTT DOCOMO
	· For shared resource pool,
· SL-PRS is always multiplexed with PSCCH in a resource.
· The following transmissions in a resource are supported.
· PSCCH + SL-PRS
· PSCCH + PSSCH
· PSCCH + PSSCH + SL-PRS



[CLOSED] Feature Lead Proposal 3.3.1-v0
In a shared resource pool, study the following options
· Opt. 1: SL-PRS, PSCCH and PSSCH are included in a slot
· The PSSCH and SL-PRS bandwidth is the same
· With regards to PSSCH and SL-PRS multiplexing
· Alt. 1: Only TDMing is supported
· Alt. 2: TDMing and RE-level FDMing (similar to SL-CSI-RS) is supported
· Discuss further whether PSFCH could also exist in this slot
· Opt. 2: SL-PRS and PSCCH are included (no PSSCH)
· The presence of SL-PRS is indicated in the 1st SCI in the PSCCH
· In either option, PSCCH and SL-PRS are TDMed

Companies views

	CATT
	Support.
We prefer Opt. 1, and Alt. 1 in Opt .1. 
For shared resource pool, SL-PRS should be TDMed with PSSCH, in order to keep the backward compatibility and reduce design complexity.
For PSFCH, we prefer to keep it in this slot to ensure the PSSCH performance.

	Spreadtrum
	Support.
We prefer Opt. 1. With regards to PSSCH and SL-PRS multiplexing, we support Alt. 1.

	vivo
	In the shared resource pool, Option 1. (i.e., SL-PRS, PSCCH, and PSSCH) should be supported. Considering the second SCI is carried on PSSCH in the shared resource pool, PSSCH should be included in the slot. In addition, to guarantee compatibility with R16/R17 NR SL, the PSSCH and SL-PRS bandwidth should be the same. 

	InterDigital
	We support the proposal. WE prefer to include both Opt.1 and Opt.2. Regarding PSSCH and SL-PRS multiplexing, we support Alt.1. 

	Futurewei
	OK with proposal. Prefer Option 1.

	Panasonic
	Support. It might be too early for down selection now. 

	Apple
	Support. Both Opt 1 and 2 should be considered.

	Samsung
	In our understanding, the intension of the shared resource pool is that SL PRS is transmitted in the existing resource pool for SL communication. Therefore, Opt 2 Is not our preference. Also, PSFCH can be included in Opt 1 depending on resource configuration. In addition, the presence of SL-PRS can be indicated in Opt 1.

	OPPO
	The last bullet should be removed, the BW of PSCCH may be much smaller than the BW of SL PRS, and it may occupy up to 3 symbols in shared RP, very likely PSCCH and/or PSSCH cannot occupy all PRBs in the symbols with PSCCH, the last bullet would lead to serious resource waste in the symbols and PSD imbalance with other symbols.

	Sharp
	We are fine with the proposal. We propose to clarify that for option 2, SL-PRS and PSCCH are included (no PSSCH) in a slot.

	Xiaomi
	Opiton 1 is preferred. 

	Toyota
	We support the proposal.

	NEC
	Support, and prefer the Alt.1 in Opt. 1.

	LGE
	We support Opt 1 with Alt 1 with clarification on PSSCH. If a shared resource pool is used for SL PRS transmission, the 1st SCI format should be same as the legacy 1st SCI format for backward compatibility. Only the 2nd SCI can have a new format. In addition, to allow as many SL PRS symbols as possible, we support that PSSCH TDMed with SL PRS only carries the 2nd SCI.

· Opt. 1: SL-PRS, PSCCH and PSSCH are included in a slot
· The PSSCH and SL-PRS bandwidth is the same
· With regards to PSSCH and SL-PRS multiplexing
· Alt. 1: Only TDMing is supported
· Alt. 2: TDMing and RE-level FDMing (similar to SL-CSI-RS) is supported
· Discuss further whether PSFCH could also exist in this slot
· Discuss whether PSSCH multiplexed with SL PRS in a slot carries the 2nd SCI only


	Qualcomm
	We support the proposal with Option 1 since it allows the reuse of most procedures from sidelink communications and avoid backward compatibility issues.

	Huawei，HiSilicon
	Support. We prefer Alt.2 in Option 1 and a revised Option 2. For Option 2, it should be stated that no PSSCH refers to no data transmission (SL-SCH).

For Option 2, we do not need the sub-bullet as how the SCI is used to indicate the precence of SL-PRS should be a separate discussion. In addition, we also proposed a standalone SL-PRS without PSCCH at all, meaning that the SL-PRS is reserved/indicated by a SCI in the previous slot.
Therefore, we suggest to modify Option 2 as

· Opt. 2: SL-PRS and with or without PSCCH are included (no PSSCH) in a slot
· The presence of SL-PRS is indicated in the 1st SCI in the PSCCH
· In either option, PSCCH (if present) and SL-PRS are TDMed


	Lenovo
	Preference for Option 1

	Nokia, NSB
	Support

Question for clarification: In Opt 2, presumably the bandwidth of SL-PRS can be larger than the bandwidth of PSCCH – will that not require a transient from the RAN4 point of view? Should an FFS point on this be added?

	SONY
	Support the proposal

	CEWiT
	Preferred option 1



[HIGH] Feature Lead Proposal 3.3.1-v1
In a shared resource pool, study the following options
· Opt. 1: SL-PRS, PSCCH and PSSCH are included in a slot
· The PSSCH and SL-PRS bandwidth is the same
· With regards to PSSCH and SL-PRS multiplexing
· Alt. 1: Only TDMing is supported
· Alt. 2: TDMing and RE-level FDMing (similar to SL-CSI-RS) is supported
· Discuss further whether PSFCH could also exist in this slot
· Opt. 2: SL-PRS and PSCCH are included (no PSSCH) in a slot
· The presence of SL-PRS is indicated in the 1st SCI in the PSCCH
· Opt. 3: SL-PRS with or without PSCCH are included (no PSSCH) 
· SL-PRS may be reserved by a SCI in the previous slot
· In either option, PSCCH (if present)  and SL-PRS are TDMed
Companies views

	CATT
	Support.
We prefer Opt. 1, and Alt. 1 in Opt .1. 
For shared resource pool, SL-PRS should be TDMed with PSSCH, in order to keep the backward compatibility and reduce the complexity of design and configuration.
For PSFCH, we prefer to keep it in this slot to ensure the PSSCH performance.

	[bookmark: _Hlk128564216][OPPO]
	Opt. 1: 
- We propose to clarify the main bullet: “SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in a slot”
- “Discuss further whether PSFCH could also exist in this slot” should be removed, as in a shared resource pool PSFCH may be configured for HARQ feedback, the resource pool should be able to be shared with SL PRS regardless of there is PSFCH of not. If companies prefer to discuss this point further, this sub-bullet should be an indepent bullet, i.e. it should be discussed further even for other options.

Opt. 2:
-  Similar as Opt. 1 : “SL-PRS and associated PSCCH are included (no PSSCH) in a slot”
- We propose the following change for the sub-bullet: “The presence of SL-PRS is indicated in the 1st SCI in the PSCCH”, as all information needed for SL PRS reception should be indicated.

Opt.3:
If SL PRS with associated PSSCH are included in a slot, I think it is the same as Opt. 2, as in Opt.2 SCI can indicate SL PRS in same slot and also reserve SL PRS in future. If without associated PSSCH within a slot, as there is no standalone SCI (1st and 2nd ) in shared RP, I am not sure it is workable unless considering higher layer siganling. We propose changes as below:
· Opt. 3: SL-PRS with or without PSCCH are included (no PSSCH) in a slot
· SL-PRS may be reserved by a SCI siganling in the previous slot
Last bullet:
Firstly, it should be clarified that the TDM is within one slot. In addition, we do not think this bullet can be applied to Opt.2, as the bandwidth of legacy PSCCH is at most 25 PRBs, if PSCCH and SL PRS can only be TDMed, there would be a lot of unused PRBs in the OFDM symbols with PSCCH, and in order to keep same power as SL PRS, the PSD of PSCCH would be much higher. Therefore, we propose to put the bullet under Opt. 1 only.

	FL
	Based on the above comments, i am suggesting the following: 

[HIGH] Feature Lead Proposal 3.3.1-v2
In a shared resource pool, study the following options
· Opt. 1: SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in a slot
· The PSSCH and SL-PRS bandwidth is the same
· With regards to PSSCH and SL-PRS multiplexing
· Alt. 1: Only TDMing is supported
· Alt. 2: TDMing and RE-level FDMing (similar to SL-CSI-RS) is supported
· Discuss further whether PSFCH could also exist in this slot
· Opt. 2: SL-PRS and associated PSCCH are included (no PSSCH) in a slot
· The presence of SL-PRS is indicated in the 1st SCI in the PSCCH
· Opt. 3: SL-PRS without PSCCH are included (no PSSCH) 
· SL-PRS may be reserved by a SCI siganling in the previous slot
· In either option, study multiplexing option between PSCCH (if present)  and SL-PRS are TDMed




3.3.2 SCI for SL-PRS 
	Futurewei
	Proposal 3: Positioning sidelink frames in shared resource pools to support SCI format 1-A.   

Proposal 4: Define a new second stage SCI format that carries the information fields necessary for SL-PRS transmission and for resource selection and reservation procedures.

	Huawei, HiSilicon
	Proposal 13: For a shared resource pool, support to use some reserved bits in the SCI-1 to indicate a PSSCH only transmission or a SL-PRS transmission with slot structure Option 1 or Option 2.

Proposal 14: For SL-PRS transmissions with slot structure Option 2 (SL-PRS without SL-SCH) in a shared resource pool, support a two-stage SCI with the inclusion of a second stage SCI format to indicate the reservation of SL-PRS with a granularity of SL-PRS resource.


	Spreadtrum
	Proposal 8: A new Second-order SCI can be introduced for R18 UE for SL-PRS transmission.

	vivo
	· SCI should be enhanced to schedule the SL-PRS in the shared resource pool.  

	CATT, GOHIGH
	Proposal 20: For the backward compatibility of shared resource pool, the PSCCH design for SL-PRS should keep same as that of Rel16/17.

	China Telecom
	Proposal 2: For the shared resource pool, SL-PRS is not transmitted in PSCCH while is permitted to transmitted in PSSCH, but not in symbols for 2nd SCI if two stage SCI is used. 
Proposal 3: For the shared resource pool, TX UE indicates whether SL-PRS is transmitted along with SL-data communication in the 1st or 2nd SCI.

	Samsung
	Proposal 9: 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.

	Qualcomm
	[bookmark: _Toc127524905]Proposal 1: In the shared resource pool, existing SCI-1A format is used. A new SCI-2 format can be used for positioning-related L1 signaling.
[bookmark: _Toc127524925]Proposal 21: In a shared resource pool, legacy SCI-1A format is used to indicate transmission time-frequency resources and periodicity.
[bookmark: _Toc127524926]Proposal 22: In a shared resource pool, a new SCI-2 format is introduced and includes: identifiers associating the SL-PRS with the positioning session and SL-PRS configuration index.

	LGE
	Proposal 9: The reserved resources for 2nd-stage SCI (PSSCH) are indicated by the 1st-stage SCI (PSCCH).
Proposal 10: The reserved SL PRS resources are indicated by the 2nd-stage SCI (PSSCH).

	Sharp
	Proposal 8: In a shared resource pool, a SL-PRS is transmitted within a resource reserved/allocated by SCI format 1-A, i.e. reservation of the resource is same as in Rel-16 NR SL.

Proposal 7: Determination of the set of slots for a resource pool in Rel-16 NR SL is reused for a shared resource pool.

Proposal 6: A legacy resource pool can be configured to be either a shared resource pool (for SL-PRS transmissions), or not a shared resource pool (for SL-PRS transmissions).
· By default, a legacy resource pool is not a shared resource pool.

Proposal 12: In resource allocation scheme 2, SL-PRS resources in a resource pool are reserved/allocated/coordinated by control signalling (e.g. SCI) in the same resource pool.

	Ericsson
	Proposal 3 [bookmark: _Toc127549629]Resource allocation for the SL PRS in a shared resource pool uses SCI for the purpose of sensing. SCI for SL PRS allocation contains the same resource allocation information as legacy V2X:
a. [bookmark: _Toc127549630]Frequency resource assignment in subchannels
b. [bookmark: _Toc127549631]Time resource assignment
c. [bookmark: _Toc127549632]Resource reservation period
· [bookmark: _Toc127549633]FFS: use of additional fields for positioning 
Proposal 4 [bookmark: _Toc127549634]Priority handling of SL positioning and other V2X services, and potential modifications to resource allocation procedures, need to be studied.


	CEWiT, Reliance Jio, IITK, IITM
	Proposal 9: For legacy SL resource configuration for SL positioning, SL-PRS will be indicated using first stage SCI and/or second stage SCI.
Proposal 10: For legacy SL resource configuration for SL positioning, first stage SCI will be reinterpreted to convey subchannel is used for SL positioning.
Proposal 11: For legacy SL resource configuration for SL positioning, Subchannel will carry the SL-PRS, PSSCH with SL positioning protocol message, PSCCH with first stage SCI and second stage SCI piggybacked on PSSCH.
Proposal 12: For legacy SL resource configuration for SL positioning, reporting of positioning measurement can happen in the same sub channel or in next subchannel reserved by resource reservation field in SCI.




[HIGH] Feature Lead Proposal 3.3.2-v0
In a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a new 2nd stage SCI format used for SL-PRS indication
· FFS: Details for the new 2nd stage SCI format
· Opt. 2: SCI1-A only
· The presence of SL-PRS is indicated in the 1st SCI 
Companies views

	CATT
	We prefer Opt .1. The two-stages SCI should be used for indication of SL-PRS in the shared RP. And a new 2nd-stage SCI should be introduced.

	Spreadtrum
	We prefer Opt .1.

	vivo
	We prefer to add option 3 as follows. That is, the reserved bit in SCI 1-A is used to indicate the presence of SL-PRS, and the existing 2nd stage SCI can be used to indicate the source ID and destination ID of SL PRS and PSSCH. Meanwhile, the SL-PRS configuration in the resource pool can be pre-configured per resource pool.
Option 3: SCI1-A & existing 2nd stage SCI format
· The presence of SL-PRS is indicated in the 1st SCI


	Panasonic
	We prefer option 1. 

	ZTE
	We support Option 1.

	Apple
	Support Option 1

	Samsung
	We think that data can be transmitted over PSSCH in the shared resource pool with Opt 1. According the current proposal, the shared resource pool looks like the dedicated resource pool design.

	OPPO
	OK.
We prefer not to multiplex PSSCH and SL PRS within one slot, but anyhow, it depends on how many bits are needed for SL PRS indication, and whether SCI 1-A can accommodate all of them.

	Sharp
	We support Opt. 1. 

	Xiaomi
	Option 1 shall be supported. 

	Toyota
	We support the proposal and study the options further.

	NEC
	We prefer Opt. 1.

	LGE
	We prefer Opt. 1.

	Qualcomm
	Option 1 since it maintains backward compatibility

	Huawei, HiSilicon
	We prefer Opt.1. 2nd SCI could be utilized to indicate the reservation of SL-PRS with a granularity of SL-PRS resource.

	Lenovo
	Ok with Option 1

	Nokia, NSB
	Support Opt 1
For Opt 2, not clear how this will work exactly. The presence of SL-PRS can of course be indicated using a single bit in the 1st stage SCI, but that is presumably not enough, some more information about the SL-PRS needs to be indicated. Will that fit into the small number of reserved bits in the 1st stage?

	InterDigital
	We support Option 1 but we propose to modify the FFS as follows.
· Opt. 1: SCI1-A & a new 2nd stage SCI format used for SL-PRS indication
· FFS: Details for SCI1-A and the new 2nd stage SCI format
The reason is that in shared pool, both standalone SL-PRS and SL-PRS with data can be transmitted. How SCI1-A is used to indicate each case should be FFS.

	SONY
	We support option 1

	OPPO1
	The proposal is highly related to Proposal 3.3.1-v1, Opt. 1 can be merged into Opt. 1 of Proposal 3.3.1-v1, and Opt. 2 can be removed as it has already been suggested by Opt. 2 of Proposal 3.3.1-v1.



3.3.3 SL-PRS Multiplexing with SL-PRS in a S-RP
	Qualcomm
	[bookmark: _Toc127524907]Proposal 3: In a shared resource pool, different UEs are not allowed to multiplex SL-PRS on different comb offsets in the same OFDM symbol.

	Futurewei
	OK with proposal. Prefer Option 1



[CLOSED] Feature Lead Proposal 3.3.3-v0
In a S-RP, with regards to the SL-PRS multiplexing from different UEs, study the following options: 
· Option 1: SL-PRS resources from different UEs can be TDMed in the same slot
· Option 2: SL-PRS resources from different UEs can be FDMed  with comb-level multiplexing and full overlap in time and frequency between the FDMed SL-PRS resources
· Option 3: SL-PRS resources from different UEs can be FDMed  with subchannel-level multiplexing with full overlap in time

Companies views

	CATT
	We prefer Option 2. The comb-level multiplexing among SL-PRS resources from different UEs should be supported.

	Spreadtrum
	We support Option 1 and Option 2.

	vivo
	Option 3 

	InterDigital
	We support the study of Option 2. As discussed in Proposal 3.2.5 v0, we think TDM of different UEs’ SL-PRS transmissions at SL-PRS resource level may be complex.

	Futurewei
	We support Option 2. 

	Panasonic
	Option 1 & 2.

	Apple
	Option 1 and 2

	Samsung
	Please notice that this is about SL PRS design. We think that this should be discussed at AI 9.5.1.1. Depending on the supported SL PRS pattern, resource allocation method should be decided.

	OPPO
	Fine with the proposal.
In our view, Option 1 may impact SL reception and SL measurement of legacy UE, Option 2 and Option 3 can be studied further based on the progress of other related aspects.

	Sharp
	We think at least Option 1 should be supported (and prioritized).

	Xiaomi
	Option 3 shall be supported to keep backward compatibility.

	NEC
	We prefer Option 1 and  2.

	LGE
	Similar to RP-P case, we support at least Opt 1 as it’s simplest. We need further study whether Opt 2 has no issues e.g on interference.

	Qualcomm
	Option 3. It maintains backward compatibility and guarantees constant power on all symbols. This avoids inrtroducing AGC issues to legacy SL transmissions.

	Huawei, HiSilicon
	We prefer Option 2 for the SL-PRS without PSSCH (SL-SCH) or Option 3 for SL-PRS with PSSCH (SL-SCH).

	Lenovo
	Ok to go with Option 1 or 2

	Nokia, NSB
	Support

Not clear how Option 1 will work – it seems that’ll create an AGC problem for legacy UEs.

	SONY
	Option 1 and 2




3.3.4 Bandwidth of the SL-PRS Transmission
The following proposals were found in the contributions:

	Nokia
	Proposal 2: For both dedicated and shared resource pools for SL positioning, the bandwidth of SL-PRS shall be (pre)-configurable, e.g., depending on positioning accuracy requirements, which can be same or smaller than that of the resource pool. 

	Futurewei
	Proposal 9: For shared resource pools support SL-PRS resource sets with BW smaller than the resource pool BW. 

	CATT, GOHIGH
	Proposal 5: For shared resource pool, SL-PRS should be configured with the same bandwidth with PSSCH, when SL-PRS and PSSCH occupy different symbols in the same slot.
Proposal 21: The bandwidth of SL-PRS should be equal to that of associated PSSCH in shared resource pool.

	Interdigital
	Proposal 5: SL-PRS bandwidth allocation is based on sub-channel in a shared resource pool.  
Proposal 6: Sub-channel-based SL-PRS resource allocation for SL-PRS transmission multiplexed with PSSCH transmission in a shared resource pool.  
PSSCH and SL-PRS transmission can have the same bandwidth. 

	Apple
	Proposal 5: The frequency resources used for SL positioning  can be set equal or smaller than the  shared channel frequency domain allocation size for both the shared and dedicated resource pools

	Denso
	Proposal 1:	RAN1 to consider that the bandwidth of SL-PRS shall be the same as that of the resource pool at least for the dedicated resource pool for positioning (Alt.2).



3.3.5 Additional Proposals

	ZTE
	Proposal 5: If SL-PRS shares resource pool with SL communication, extending SL-PRS outside the SL resource pool in terms of frequency domain without impact on backward compatibility should be supported to satisfy the positioning accuracy requirement.


	Apple
	Proposal 10: To support backwards compatibility for Rel-17/Rel-17 UEs for the shared resource pool, the following options should be considered: 
•	specifying that only slots that are used for transmission to Rel-18 and above UEs may use a shared resource pool
o	signaling to indicate the resources that the PSSCH/PSFCH should avoid due to use by the positioning reference signal 
•	limiting shared resources to aperiodic SL-PRS transmission and/or 
•	modifying the behavior of shared periodic or semi-persistent SL-PRS in shared resources




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



	Huawei, HiSilicon
	Proposal 16: For resource allocation scheme 1, support gNB to grant UEs the SL-PRS resource for transmission at least by DL DCI.

Proposal 17: For resource allocation scheme 1, support an in-coverage UE to request resource for SL-PRS transmissions from gNB by UL MAC CE, which also includes the requested SL-PRS characteristics.


	Spreadtrum
	Proposal 9: Dynamic grant and configured grant Type 1/Type 2 should be supported for network-centric operation SL-PRS resource allocation.

	OPPO
	[bookmark: _Toc127519770]Proposal 1: Regarding Scheme 1 SL PRS resource allocation, a transmitting UE receives resource allocation signaling through dynamic grants, or via configurations of configured grant type 1 or type 2 from gNB.
Proposal 2: Regarding Scheme 1 SL PRS resource allocation, resource allocation Mode 1 for SL communication is used as starting point, and some enhancement should be considered if new time/frequency resource granularity is introduced for SL positioning.

	vivo
	· Dynamic grant, or through configured grant type 1/type 2 from gNB should be used for scheme 1 SL-PRS resource allocation. 


	Xiaomi
	Proposal 8: For scheme 1, both gNB based scheduling and LMF based scheduling can be supported.
Proposal 9: For gNB based scheduling, CG type 1, CG type 2 and dynamic grand based scheduling are all supported.

	CATT, GOHIGH
	Propoasl 7: Regarding Scheme 1 SL-PRS resource allocation, the transmitting and receiving UEs receive a SL-PRS resource allocation signaling from the network, both of the following two options should be supported in Rel-18:
· Opt. 1: through higher layers signaling from the LMF.
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from gNB.

Propoasl 8: Regarding Scheme 1 SL-PRS resource allocation, SLPP should be responsible for SL-PRS resource allocation if the SL-PRS resource allocation signaling through higher layers signaling from the LMF.
Proposal 9：Existing resource allocation Mode 1 for PSSCH in Rel-16/17 NR V2X should be the starting point for resource allocation Scheme 1 for SL-PRS.
Proposal 10: Resource allocation Scheme 1 should support both periodic SL-PRS transmission and aperiodic SL-PRS transmission.
Proposal 11: Resource allocation Scheme 1 for dedicated resource pool should be reused for shared resource pool.

	ZTE
	Proposal 10: Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. 
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from gNB
· Support using DCI to dynamically or semi-persistently schedule SL-PRS and consider whether a new DCI format is needed.
· Support LMF to resolve the SL-PRS resource conflict between different scheme 1 UEs in the same sidelink positioning session, downselect among the following solutions:
· Solution 1: LMF coordinates SL-PRS configuration of different gNBs
· Solution 2: LMF asks gNBs to coordinate with each other

	Sony
	[bookmark: _Toc115439759][bookmark: _Toc127544855][bookmark: _Toc118724194][bookmark: _Toc111194527]Proposal 8: A transmitting UE receives a SL-PRS resource allocation signaling from gNB (e.g., through Dynamic grant, or through configured grant type 1/type 2)
[bookmark: _Toc127544856]Proposal 9: RAN1 to define new DCI for SL-PRS resource allocation purpose.


	Intel
	· For scheme-1 resource allocation the mode-1 procedures for Rel-16 SL communication are reused. 

· [bookmark: _Hlk110946120]For SL-PRS transmissions in a shared resource pool using scheme-1, the same resource allocation via DCI signaling is considered for transmissions containing SL-PRS as the starting point.
· This includes use of SCI format to signal SL-PRS for a shared resource pool allocation. 
· For SL-PRS transmissions in a dedicated resource pool using scheme-1 resource allocation, define a DCI format for SL-PRS resource allocation. 


	CMCC
	Proposal 4: For Scheme 1 SL-PRS resource allocation, Opt. 2 should be selected, i.e., NR sidelink Mode 1 principle should be followed.


	Interdigital
	Proposal 8: Support Opt. 2, i.e. a transmitting UE receives a SL-PRS resource allocation in Scheme 1 through dynamic grant (DG), or through configured grant (CG) Type 1/Type 2 from gNB.

Proposal 9: Support Type 1 CG, Type 2 CG and DG in SL-PRS resource allocation Scheme 1 to support periodic, semi-persistent and aperiodic SL-PRS transmissions. 

Proposal 10: 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 11: Strive for a unified SL-PRS resource allocation Scheme 1 between a dedicated resource pool and at least stand-alone SL-PRS transmissions in a shared resource pool.

Proposal 12: Study enhancements for SL Mode 1 resource allocation for multiplexed SL-PRS and PSSCH transmission in a shared resource pool.


	Fraunhofer
	Proposal 2: 	For Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the gNB. The LMF can request the gNB for SL-PRS configuration for the UE and the gNB can respond with the SL-PRS configuration to the LMF.


	Lenovo
	Proposal 1: In the case of Scheme 1, RAN1 to support the transmitting UE receiving a SL-PRS resource allocation information via the gNB through a dynamic grant, or through a configured grant type 1/type 2 from the gNB.

	Samsung
	Proposal 1: In Scheme 1 (network centric SL-PRS resource allocation), gNB and/or LMF makes a decision for SL PRS resource allocation and the corresponding information is indicated to UE by DCI.
· It is up to RAN2 whether Scheme 1 is performed at gNB and/or LMF.
· Further study if new/existing DCI formats can be used to indicate scheduling information for SL positioning.


	Asustek
	Proposal 2:  In scheme 1, introduce SL PRS grant for allocating SL PRS resource(s).

	Apple
	Proposal 2: For Scheme 1 SL-PRS resource allocation (i.e. Network-centric operation SL-PRS resource allocation), resource allocation can be through Dynamic grant, or through configured grant type 1/type 2 from gNB similar to the legacy Mode 1 solution for sidelink communications. This may require an update to the DCI format and resource configuration

	Qualcomm
	[bookmark: _Toc127524913]Proposal 9: In Scheme 1 resource allocation, SL-PRS resources are indicated in higher-layer messages from the LMF.


	Sharp
	Proposal 11: In resource allocation scheme 1, SL-PRS resources are allocated by dynamic grant, or by configured grant type 1/type 2 from gNB (e.g. as instructed by LMF).
Proposal 10: For resource allocation scheme 1, specify mechanisms for LMF to assist a target UE to identify anchor UE(s), e.g. by providing a list of candidate anchor UEs.


	Ericsson
	· [bookmark: _Toc127549619]When the transmitting UE is operating with Scheme 1, resource allocation is controlled by the gNB.
· [bookmark: _Toc127549620]The listening UEs receives the SL PRS configuration via higher layers, i.e. from the LMF when the UE is in coverage. 
· [bookmark: _Toc127549621]For SL-PRS in Scheme 1, support aperiodic (DCI based), semi-persistent and periodic (RRC configured) transmission. 
· [bookmark: _Toc127549622]FFS: how to start and stop semi-persistent transmission


	CEWiT, Reliance Jio, IITK, IITM
	Proposal 1: In scheme 1 type of resource allocation, gNB provides the suitable resource allocation information to the positioning server, and further positioning serve will provide this information to participating UEs using positioning protocol.
Proposal 2: In scheme 1 type of resource allocation, gNB may provide the activation and deactivation trigger to the resources configured by the positioning server.
· 




The following proposals were made in the submitted documents:

	•	Opt. 1: through higher layers from the LMF

	CEWiT, Reliance Jio, IITK, IITM, Qualcomm

	•	Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from Gnb
	Huawei, HiSilicon, Spreadtrum, OPPO, vivo, ZTE, Sony, Intel, CMCC, Interdigital, Fraunhofer, Lenovo, Apple, Sharp, Ericsson

	Both Options
	Xiaomi, CATT, GOHIGH

	Up to RAN2
	Samsung



[CLOSED] Feature Lead Proposal 3.4-v0
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmiting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 
· Send an LS to RAN2 to ask whether there are any concerns with a transmitting UE to receive a SL-PRS resource allocation signaling from the serving gNB.
Companies views

	CATT
	Don’t support.
We think both options should be considered, including Option 1.
In our view, different options will have different application scenarios. For example, Opt.1 can be used to configure the SL-PRS transmitted by the UEs in both serving and neighbouring cells and Opt.2 can be used to configure SL-PRS transmitted by the UEs in the serving cell. Hence, both Opt.1 and Opt.2 should be supported in Rel-18 to adapt different application scenarios and improve the flexibility of resource allocation for Scheme 1

	vivo
	We are okay with the main bullet, but we are not sure whether the LS is needed since resource allocation is more like  RAN1 work

	InterDigital
	We support the proposal. 

	Panasonic
	Support

	ZTE
	We are generally ok with this proposal. UE receive the SL-PRS resource allocation through higher layers from gNB.
However, as we pointed out in our TDoc, Different UEs may belong to different gNB’s reach, when serving gNB provides SL-PRS configuration to scheme 1 UE for transmitting, the scheme 1 UEs with different serving gNBs may possibly acquire SL-PRS configuration with resource conflict. This will lead to an issue that, UEs will have interface with each other when sending the SL-PRS according to the overlapping SL-PRS configuration. We should also ask RAN2 how to use LMF to address such conflict .


	Samsung
	OK

	OPPO
	OK

	Sharp
	Support

	Xiaomi
	Although we think both options can be supported, we can accept the current proposal.

	Toyota
	We support the proposal and prefer option 1.

	LGE
	We support FL proposal. We didn’t optimize the case when UEs in mode-1 are connected with the different gNBs for SL communication. gNB scheduling of SL PRS resources are quite enough for SL positioning.

	Qualcomm
	We can compromise and accept the proposal.

	Huawei, HiSilicon
	Support. 
We don’t think LMF based resource allocation is necessary, since technically LMF cannot decide the RAN-level resource allocation especially when the resource is used for UE-to-UE SL-PRS transmission.

	Lenovo
	Supportive of this gNB-based allocation. RAN2 may come back if there are any concerns.

	Nokia, NSB
	OK

	SONY
	Support

	CEWiT
	Option 1 has potential use case when not all achor are connected to serving achor. So should not be excluded at this stage.


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. 


	

	Nokia
	[bookmark: Proposal17005][bookmark: Proposal80477]Proposal 9: Study the resource allocation mechanisms that allow one UE to allocate multiple PRS transmission opportunities for itself and/or other UE(s) in a SL positioning session.

[bookmark: Proposal17006][bookmark: Proposal80478]Proposal 10: In the case of a UE allocating resources for multiple UEs, study how the priority of resource allocation can be raised as a function of the number of UEs.


	Futurewei
	Proposal 12: For sensing-based resource allocation a SL UE may reserve SL-PRS resources for other SL UEs participants in the positioning process.

Proposal 13: For RTT-based positioning a maximum time gap (delay) of the SL-PRS transmission from the responding SL UE should be supported. 


	Huawei, HiSilicon
	Proposal 19: Both sensing based and random selection in Scheme 2 are supported according to UE capability or configuration as for legacy NR sidelink communication.

Proposal 20: Whether sensing-based and/or random selection in Scheme 2 is allowed for the resource pool can be (pre-)configured and up to UE implementation once both are configured. 



	Spreadtrum
	Proposal 10: Both sensing-based resource allocation and random resource selection should be supported for SL-PRS transmission.

Proposal 11: The association between PSCCH frequency domain monitoring ranges and SL PRS in a slot should be supported for SL PRS resource selection.

	OPPO
	[bookmark: _Toc127519771]Proposal 3: Regarding Scheme 2 SL PRS resource allocation, both sensing-based resource selection and random resource selection are supported.

	Toyota
	Proposal 1: Support both sensing and random based resource selection options.


	Xiaomi
	Proposal 10: Sensing based SL PRS resource selection shall be supported for UE autonomous resource allocation.
Proposal 12: Random based SL PRS resource selection shall be supported for UE autonomous resource allocation, but is only used when sensing based resource selection is not available.


	CATT, GOHIGH
	Proposal 12: Resource selection mechanism for PSCCH/SL-PRS in the dedicated resource pool should reuse the existing resource selection mechanism for PSCCH/PSSCH in Rel-16/17 NR V2X as much as possible to reduce the workload of standardization and the complexity of UE implementation.


	China Telecom
	Proposal 5: Basically, we support both of the two options to be studied, option 1 can be discussed with the highest priority for reliability of allocation of scheme 2.    

	ZTE
	Proposal 11: For Scheme 2, with regards to Resource selection mechanism for SL-PRS, at least a sensing-based resource selection should be introduced.
· Sensing is based on SCI.
Proposal 12: If SCI trigged multiple SL-PRS occasions is applied, the sensing window size should be no less than the interval between two SCIs triggering SL-PRS.

	NEC
	Proposal 1: At least for OOC scenarios, non-contiguous frequency resource could be considered for the SL positioning.
Proposal 2: Considering the combination of shared resource pools to provide wideband frequency resource for SL positioning.

	Intel
	Proposal 5: 
· Agree on the following design principles:
· No hierarchy between different UEs at the physical layer
· Sensing and random resource selection are not present in the same dedicated SL PRS resource pool
· SL PRS unicast/groupcast/broadcast can occur in the same resource pool and the related reception procedures are the same at physical layer
· Reception procedures for the SL PRS reception in a dedicated SL PRS resource pool are the same for scheme 1 and scheme 2 
· No coexistence of scheme 1 and scheme 2 in the same dedicated SL PRS resource pool
· For SL-PRS transmissions in a shared resource pool using scheme-2, reuse of the resource allocation methods defined for SL communication for single shot transmissions is considered as a starting point.
· Depending on the required mobility and allowed clock drift enhancements for RTT based exchanges are necessary. 
· For scheme-2 resource allocation for periodic, aperiodic, and semi-persistent SL-PRS transmission in a dedicated resource pool including sensing, resource exclusion, and resource selection methods should be introduced. 

	CMCC
	[bookmark: OLE_LINK750][bookmark: OLE_LINK630][bookmark: OLE_LINK631]Proposal 5: Centralized scheduling mechanism, e.g., mode 2(d) like method discussed in Rel-16 NR sidelink, can be considered as a candidate resource allocation mechanism for SL-PRS in Rel-18.
Proposal 7: Some enhancements on resource allocation mechanism for RTT type solution should be introduced in Rel-18.
· The motivation is to guarantee the interval b/w the SL-PRS resources selected by the two UEs small enough and mitigate the impact on clock drift.
Proposal 8: 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.

	Interdigital
	Proposal 13: Support semi-persistent and aperiodic SL-PRS resource reservation in SL-PRS resource allocation Scheme 2. 

Proposal 14: Consider at least the following parameters for SL-PRS resource allocation Scheme 2.
· SL-PRS L1 priority
· SL bandwidth and comb pattern
· SL-PRS delay budget
· Reservation interval
· Resource selection mechanism

Proposal 17: Support a UE to transmit SL-PRS in resources selected and indicated by a peer UE in a position group using SL-PRS resource allocation Scheme 2.


	Fraunhofer
	Proposal 4: 	For operations in scheme 2, support that a UE can suggest SL-PRS resources for the responding UE(s) within the reserved period(s).

Proposal 5: 	For SL RTT in scheme 2, support for scenarios involving a primary UE and multiple secondary UEs:
· secondary UE(s) respond to a first SL-PRS transmission using the indicated reserved periods from the primary UE
· secondary UE(s) share the same OFDM symbol(s) 

Proposal 6: 	Support the exchange of assistance data (AD) for the selection of preferred resources or the exclusion of resources

	Lenovo
	Proposal 2:   RAN1 to use the existing Mode 2 sensing, (re-) selection and reservation as baseline for the transmission of SL-PRS in Scheme 2.

	Samsung
	Proposal 2: For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, both of the following options are supported as:
· Option 1: A sensing based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced

	Apple
	Proposal 3: For Scheme 2 SL-PRS resource allocation (i.e. UE autonomous SL-PRS resource allocation), support both sensing-based allocation and random resource allocation

	Qualcomm
	[bookmark: _Toc127524914]Proposal 10: Both sensing-based resource allocation and random resource selection should be introduced.

	NTT DOCOMO
	· For SL-PRS resource allocation, no enhancement from R16/17 mode 1/2 RA is introduced.
· UE that would transmit SL-PRS determines SL PRS resource(s) by the same mechanisms (sensing/random-selection/IUC/congestion-control/etc.) as those for SL communication.

	Sharp
	Proposal 13: For resource allocation scheme 2, specify mechanisms to cap the overall delay due to autonomous SL-PRS resource selection.

	Denso
	Proposal 2:	RAN1 to consider that a sensing based resource allocation should be introduced(Option 1 only).

	Mediatek
	Proposal 3-2: When a UE reserves the resource for future transmission in SCI, the UE may also reserve the resource for the transmission of another UE

	ITL
	Proposal 3:
The periodicity of DL PRS allocation based on unit of slots should be changed. Following could be starting points 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)

	CEWiT, Reliance Jio, IITK, IITM
	Proposal 3: In scheme 2 type of resource allocation, sidelink sensing procedure should be reused for resource selection.




[CLOSED] Feature Lead Proposal 3.5.1-v0
Both sensing based and random selection in Scheme 2 are supported according to UE capability and (pre-)configuration (similar to legacy NR SL communication). 
· Downselect between the following alternatives:
· Alt. 1: Sensing-based and random selection can be allowed in the same resource pool (similar to NR Rel-17)
· Alt. 2: Only one of sensing-based and random selection is allowed in the same resource pool 
· FFS: Details on the sensing-based resource selection 

Companies views

	CATT
	Support.
We prefer Alt .1. The mechanism of NR Rel-17 can be reused, so sensing RA and random selection can be allowed in the same resource pool.

	Spreadtrum
	Support.

	vivo
	At least, for the shared resource pool, Alt.1 has been supported. The remaining issue is for the dedicated resource pool whether support both in the same resource pool. For us, Alt.1 is preferred, and then the sensing based only, random selection only, or both sensing based and random selection can be indicated in a resource pool configuration. 

	InterDigital
	We support the proposal and prefer Alt. 1. 

	Panasonic
	Support. Prefer alt. 1.

	ZTE
	We prefer Alt. 1.

	Apple
	Alt 1

	Samsung
	Rel-17 eSL is for power saving. We do not think random selection is for power saving here. The basic operation is sensing based but random selection can be used in an exception al case as in Rel-16 V2X.

	OPPO
	Minor comment as below:
Both sensing based and random selection in Scheme 2 are supported according to UE capability and (pre-)configuration in a resource pool (similar to legacy NR SL communication)

	Sharp
	We think RAN1 should first discuss support for sensing based and random selection in the specs, and relation to UE capability should be discussed later. Hence we propose to remove “according to UE capability”.

	Xiaomi
	Support and prefer to alt 1.

	Toyota
	We support the proposal and prefer Alt 1.

	NEC
	We prefer Alt. 1.

	LGE
	We support FL proposal, and prefer Alt 1 similar to SL communication.

	Qualcomm
	We support the proposal with Alt 1.

	Huawei, HiSilicon
	Support. We prefer Alt.1.

	Lenovo
	Support this proposal and prefer to Alt 1.

	Nokia, NSB
	OK

	SONY
	OK

	CEWiT
	Okay with Alt 1



3.5.2 Sensing-based Resource Allocation

	OPPO
	[bookmark: _Toc127519772]Proposal 4: Priority value for SL PRS should be defined and the priority of SL PRS and the priority of SL data should be comparable.
[bookmark: _Toc127519773]Proposal 5: Scheme 2 resource selection procedure includes Step 1) identification of candidate resources within the resource selection window and Step 2) resource selection for (re-)transmission(s) from the identified candidate resources. In Step 1, the resource is precluded if it is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold.
[bookmark: _Hlk127462242][bookmark: _Toc127519774]Proposal 6: In the Scheme 2 resource pool, the parameters used to determine a SL PRS resource for sensing based resource selection should be (pre-)configured.

	vivo
	Proposal 2: 
· The SL-PRS can be used for RSRP measurement for sensing in scheme 2.
· Periodic and aperiodic resource reservations should be supported for SL-PRS. 
· In the dedicated resource pool, the following information about SL-PRS can be taken into consideration in resource exclusion and allocation: RE offset, starting symbol.  

	CATT, GOHIGH
	Proposal 13: The resource allocation of SL-PRS in dedicated resource pool should be modified according to the minimum resource allocation unit of SL-PRS.

	Intel
	· Rel-16 resource (re)-selection procedure is the starting point for the design of the scheme 2 resource (re)-selection procedure in a dedicated SL-PRS resource pool
Proposal 3: 
· The following topics should be considered for the scheme 2 resource (re)-selection procedure
· SL PRS transmission all have the same priority and not pre-emption is considered
· Resource exclusion is considering SL-PRS resources in dedicated resource pools
· PSCCH DMRS RSRP is used for resource exclusion

	Interdigital
	Proposal 18: Design a common SL-PRS resource allocation Scheme 2 for stand-alone SL-PRS transmissions in a shared resource pool and SL-PRS transmissions in a dedicated resource pool.

Proposal 19: Support a joint resource allocation Scheme 2 for multiplexed SL-PRS and PSSCH/PSCCH transmissions based on legacy Mode 2 sensing procedure. 


	Fraunhofer
	Proposal 3: 	For sensing requirements for SL-PRS transmissions, consider:
· SL-PRS with higher bandwidth than the PSCCH and PSSCH
· SL-PRS sensing for low SINR scenarios (e.g., PSD << noise power density) 
· Impact of COMB structure.

Proposal 7: 	To facilitate wideband SL-PRS operation in scheme 2, consider bundled SL-PRS and among several sub-channels and over a set of OFDM symbols within a slot operation.  


	Samsung
	Proposal 3: For Scheme 2, L1 SL-RSRP is measured on SL PRS.
Proposal 4: For Scheme 2, L1 priority of SL-PRS is provided by the higher layer of UE and it is indicated by 1st SCI.
Proposal 5: Enhanced single-sided RTT method 1 and/or method 2 (See Fig. 1) is supported and UE selects two resources for Scheme 2 resource allocation of enhanced single-sided RTT and it is indicated/reserved by 1st SCI.

	Asustek
	Proposal 3:  In scheme 2, sensing-based SL PRS resource allocation is introduced mostly based on sidelink mode 2 design, and further considers interference issue due to resource differentiation in RE level.

	Qualcomm
	[bookmark: _Toc127524915]Proposal 11: In Scheme 2 resource allocation, SL-PRS resources are indicated to lower layers by the UE’s higher layers.
[bookmark: _Toc127524916]Proposal 12: In Scheme 2 resource allocation, lower layers report sensing results based on decoding SCI-1 to higher layers.
[bookmark: _Toc127524917]Proposal 13: Higher layers directly indicate the SL-PRS resource selection window to lower layers.


	Ericsson
	Proposal 5 [bookmark: _Toc127549623]For SL-PRS under Scheme 2, support aperiodic transmission with SCI based sensing / transmission notification. 
Proposal 6 [bookmark: _Toc127549624]For SL PRS under Scheme 2, the SL PRS resources configurations are shared between UEs over higher layers or via pre-configurations. 
a. [bookmark: _Toc127549625]FFS: what parameters can be selected by the UEs and what parameters are fixed by pre-configurations.
Proposal 7 [bookmark: _Toc127549626]For SL PRS under Scheme 2, the triggering of the SL PRS transmission is
a. [bookmark: _Toc127549627]Option 1 in SCI
b. [bookmark: _Toc127549628]Option 2 over higher layers

	CEWiT, Reliance Jio, IITK, IITM
	Proposal 4: In scheme 2 type of resource allocation, resource selection can be performed by 
a) Anchor UE or Target UE depending on direction of SL-PRS configured 
b) Reference anchor UE which will coordinate the resources among the anchor UEs and the target UE.




[CLOSED] Feature Lead Proposal 3.5.2-v0
· 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 aperiodic 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, delay budget, reservation interval, Resource selection/exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS 
· Alt. 1: should be defined
· Alt. 2: is not necessary to be defined

Companies views

	CATT
	Support.
For the priority values for SL PRS, we prefer Alt.1. The priority values for SL PRS should be defined in order to better reuse the legacy Rel-16/17 resource (re)-selection procedure and identify the priorities of SL PRS transmission.

	Spreadtrum
	Support.

	vivo
	We are okay with the proposal, and Alt 1 is preferred for the last bullet


	InterDigital
	We support the proposal and prefer Alt 1 regarding priority level, as it is a key element of SL communication sensing mechanism. 

	Panasonic
	Support

	ZTE
	For the priority of SL-PRS, we believe the value of SL-PRS priority should be defined to better resolve conflict (i.e. if conflicts happens, the SL-PRS resource with higher priority can be transmitted). 
Moreover, the priority of SL-PRS can be different with the priority of PSSCH.

	Apple
	Support

	Samsung
	We prefer not to consider Rel-17 eSL procedure which means power saving mode. 
The power saving mode including partial sensing can be discussed in the later release if necessary. We want to focus on Rel-16 full sensing procedure only for Scheme 2 resource allocation.
The following note can be added as
note: random selection is not excluded and will be discussed separately.
In addition, we think that the priority of SL PRS should be defined. It is necessary if the existing Rel-16 mode 2 procedure is reused.

	OPPO
	Delay budget (if there is) cannot be changed at PHY, rather what can be changed is resource selection window. If using current SL mode 2 as starting point, resource selection is performed at MAC layer and only exclusion is performed at PHY. And resource exclusion performed on resource not resource set. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window delay budget, reservation interval, Resource selection/exclusion mechanism (e.g. definition of resource set for SL-PRS, how SL RSRP is measured, etc)

For the last bullet, Alt 1 should be selected, as SL RSRP threshold for resource exclusion is determined based on priority.

	Sharp
	We support the proposal. Regarding priority of SL-PRS, we prefer Alt. 1. 

	xiaomi
	We are fine with the proposal and think the priority of SL PRS shall be defined. The priority is necessary in mode 2 resource allocation as preemption is designed so high priority TX can preempt the low priority TX. 

	Toyota
	We are fine with the proposal.

	NEC
	Support and prefer Alt. 1 with repect to the priority value for SL-PRS.

	LGE
	It’s not clear what is the difference between the first and the second bullet. Both seems to reuse R16/R17 SL resource allocation as much as possible. We support Alt 1 for SL PRS priority.

	Qualcomm
	Our preference is to have higher layer resource selection, at least for the dedicated resource pool. However, given the majority we can compromise and reuse R16/17 resource selection.

Defining a priority value is not RAN1’s task. A priority value could be provided by higher layers (as in sidelink data communications) and RAN1 procedure could utilize that value. Our proposal is to remove the priority value discuss and revisit based on RAN2/SA2 input.

· 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 aperiodic 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, delay budget, reservation interval, Resource selection/exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS 
· Alt. 1: should be defined
· Alt. 2: is not necessary to be defined


	Huawei, HiSilicon
	Support. We prefer Alt. 1 in priority value for SL-PRS. For the reason that the procedure for sensing in sidelink communication can be reused.

	Lenovo
	Supportive, It would be better to have a uniform sensing and resource reselection procedure for both RP types. For the last sub-bullet further discussion is needed on the PHY priority of SL PRS. We tend to prefer Alt.1

	Nokia, NSB
	OK. Regarding priority value, we support Alt. 1, but feel that this may not be a RAN1 decision

	SONY
	Support




3.5.3 Congestion control 


	Nokia
	[bookmark: Proposal80484][bookmark: Proposal17012]Proposal 16: UEs involved in SL positioning may exchange information on the channel congestion they observe, so as to adapt their SL PRS configuration, e.g., depending on their relative congestion status. 


	Futurewei
	Proposal 15: Define sidelink priority value(s) for SL-PRS transmissions. 

Proposal 16: For SL-PRS resource allocation in shared resource pools support the congestion control in sidelink resource allocation Scheme 2. 

	Huawei, HiSilicon
	Proposal 26: Congestion control is supported for SL-PRS transmission. 

Proposal 27: Define CR and CBR associated with SL-PRS transmissions according to the SL-PRS transmission resource. 


	OPPO
	[bookmark: _Toc127519775]Proposal 7: Use the following principles for congestion control in SL positioning:
· 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];
· In shared resource pool, the definition of CBR and CR are same as SL communication;
· In dedicated resource pool, the definition of CBR and CR should be adapted to the definition of SL PRS resource.


	vivo
	· The number of RE(s)/comb patterns can be used in the calculation CR/CBR for SL-PRS at least in the dedicated resource pool.
· 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. 


	CATT, GOHIGH
	Proposal 25: Congestion control mechanism for SL-PRS should be studied after the resource allocation mechanism of SL-PRS was determined.

	ZTE
	Proposal 15: For Scheme 2, specify the congestion control mechanisms for SL-PRS after the design of SL-PRS resource allocation and configuration is determined.
· Congestion metrics definition for SL-PRS (e.g. CBR and CR)
· The mapping between congestion measurements, SL-PRS priority and SL-PRS transmission parameters.

	Interdigital
	Proposal 24: Introduce a CBR measurement for SL-PRS transmission. 

Proposal 25: Study separate CR measurement for SL-PRS and PSSCH transmission in a shared resource pool. 

	Apple
	Proposal 4: For Scheme 2 SL-PRS resource allocation,  support both congestion control and inter-UE coordination. Inter-UE coordination Scheme 1 and Inter-UE coordination Scheme 2 may be supported with the Rel-17 design used as a starting point.

	Qualcomm
	[bookmark: _Toc127524927]Proposal 23: Congestion control is introduced for transmissions with SL-PRS and the existing congestion mechanism from sidelink communications is reused with updates if necessary.

	LGE
	Proposal 23: SL PRS resource is the granularity of RSSI measurement for CBR estimation in SL positioning.
Proposal 24: CBR estimation for SL positioning can be based on the followings.
· RSSI measurement on SL PRS
· RSSI measurement on PSCCH/PSSCH
Proposal 25: RSSI measurement for CBR estimation in SL positioning needs to be improved when SL PRS and PSCCH/PSSCH are transmitted in a same resource pool.




[MEDIUM] Feature Lead Proposal 3.5.3-v0
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: 
· 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
Companies views

	CATT
	In our view, congestion control mechanism for SL-PRS should be specified in order to maintain the congestion of SL-PRS within a reasonable level. However, since the definitions of CBR and CR are closely related to resource allocation, we prefer congestion control mechanism for SL-PRS should be studied after the resource allocation mechanism of SL-PRS was determined.

	Spreadtrum
	We shared the similar views with CATT.

	vivo
	Firstly, we prefer to change “specify ” to ‘consider ’ since the congestion control mechanisms are unclear
In addition, we think the CBR/CR definition for SL-PRS should be studied. The granularity of SL-PRS resource/the number of REs used for SL PRS can be taken into consideration. 

	InterDigital
	We support the proposal. 

	ZTE
	Postpone the discussion. W should focus on the core part right now.

	Samsung
	OK. We think this is important issue for SL positioning accuracy aspect.

	OPPO
	OK, “SL-PRS priority” should be put in brackets, as it has not been introduced.

	Sharp
	Support

	Toyota
	We support the proposal.

	LGE
	We are fine with FL proposal in that the legacy congestion control is reused as much as possible.

	Qualcomm
	We support the proposal

	Lenovo
	Support

	Nokia, NSB
	OK in principle, but the details can be postponed until the concept of SL-PRS resource becomes clearer.




3.5.4 Inter-UE coordination for SL-PRS

	Nokia
	[bookmark: Proposal17007][bookmark: Proposal80479]Proposal 11: Study SL PRS resource conflict avoidance/resolution for IUC scenarios involving a UE transmitting (multicast) SL PRS to multiple UEs based on IUC assistance received from them.

[bookmark: Proposal80741][bookmark: Proposal62288][bookmark: Proposal85186][bookmark: Proposal98276][bookmark: Proposal57634][bookmark: Proposal17008][bookmark: Proposal38133][bookmark: Proposal80480][bookmark: Proposal8077][bookmark: Proposal19227][bookmark: Proposal39501][bookmark: Proposal7252]Proposal 12: Study at least the following methods for SL PRS conflict avoidance: SL PRS muting, comb offset coordination, and SL PRS sequence selection.

	Huawei, HiSilicon
	Proposal 21: Only Rel-17 inter-UE coordination Scheme 1 is considered for the support of SL-PRS resource transmission. 
· The inter-UE coordination signaling will be indicated in SCI for both shared and dedicated resource pool.
Proposal 23: For DL-like SL-TDoA, the inter-UE coordination mechanism can be used to indicate the associated SL-PRS transmission among different UEs e.g.
· The target UE can allocate/recommend the associated SL-PRS resources for the responding UE within the reserved period. 
Proposal 24: For RTT-type positioning, the inter-UE coordination mechanism can be used to indicate the associated SL-PRS transmission among different UEs, e.g.
· The transmitting UE can reserve the next associated SL-PRS resources for itself within the reserved period; and
· The transmitting UE can request the responding UE to transmit SL-PRS based on the responding UE sensing. 
Proposal 25: For an associated sidelink positioning session, to enable the inter-UE coordination Scheme-1 mechanism for SL-PRS transmission, the SCI can include:
· Providing/Requesting indicator in SCI
· Allocated SL-PRS resource information when the Providing/Requesting indicator indicates ‘Providing’
· The request for SL-PRS transmission from the responding UE when the Providing/Requesting indicator indicates ‘Requesting’.

	Futurewei
	Proposal 17: Use the IUC Scheme 1 to provide non-preferred resource sets for SL-PRS transmission.

	Spreadtrum
	Proposal 12: Inter-UE coordination (IUC) in Mode 2 should be supported for SL-PRS resource allocation.

Proposal 13: UE A can select PRS resources in dedicated resource pool for UE B should be supported.

	OPPO
	[bookmark: _Toc127519776]Proposal 8: IUC scheme 1 should be supported for SL PRS resource selection at least when SL PRS is transmitted within the shared resource pool with SL communication.  FFS for dedicated SL PRS resource pool.
[bookmark: _Toc127519777]Proposal 9: IUC scheme 2 should be applied to SL PRS resource selection in shared resource pool and dedicated resource pool for SL positioning.
[bookmark: _Toc127519778]Proposal 10: Conflict indication for the already used SL PRS resource(s) should be supported for SL positioning.

	vivo
	· The preferred resource sets and non-preferred resource sets can be considered as the IUC information in scheme 2 SL-PRS resource allocation.

	Xiaomi
	Proposal 13: IUC message from a UE to the other UE to assist SL PRS resource allocation shall be supported.

	CATT, GOHIGH
	Proposal 22: In order to solve the issue of SL-PRS resource confliction, the inter-UE coordination mechanism for SL-PRS should be introduced in the dedicated resource pool.
Proposal 23: Inter-UE coordination for SL-PRS in the dedicated resource pool should reuse the existing inter-UE coordination mechanism for PSSCH in Rel-17 NR sidelink enhancements as much as possible to reduce the workload of standardization and the complexity of UE implementation.
Proposal 24: Existing inter-UE coordination Scheme 1 and Scheme 2 for PSSCH in Rel-17 NR sidelink enhancements should be the starting point for inter-UE coordination for SL-PRS.

	NEC
	Proposal 9: Both Scheme 1 IUC procedure and Scheme 2 IUC procedure can be considered as the starting point for SL-PRS transmission on at least dedicated resource pool for positioning. Namely, regarding the options of Inter-UE coordination for SL-PRS, Option 3 should be supported.
Proposal 10: The IUC procedure could be applied based on necessary enhancement on the positioning related indication.


	Interdigital
	Proposal 20: A transmitting UE selects SL-PRS resources in a received resource set based on IUC Scheme 1. 

Proposal 21: Support conflict indication for SL-PRS resource reservation based on IUC Scheme 2.   

Proposal 22: Study SL muting indication and signalling.  


	Lenovo
	Proposal 4:  RAN1 to further consider IUC scheme 1 and 2 for dedicated SL-PRS resource pool and study details.

Proposal 5:  RAN1 to support enhanced resource allocation/coordination schemes for a SL Positioning Group that are based on the existing Scheme 1 and 2 procedures, e.g., resource configuration sharing by a member UE with other member UE(s), sensing information coordination, inter-UE coordination by member UE with other member UE(s).


	Apple
	Proposal 4: For Scheme 2 SL-PRS resource allocation,  support both congestion control and inter-UE coordination. Inter-UE coordination Scheme 1 and Inter-UE coordination Scheme 2 may be supported with the Rel-17 design used as a starting point.

	Qualcomm
	[bookmark: _Toc127524918]Proposal 14: Postpone inter-UE coordination discussions until essential aspects of sidelink positioning are complete.

	LGE
	Proposal 18: The resource selection based on the inter-UE coordination message defined in Rel.17 SL is supported for SL PRS resource selection.
Proposal 19: In IUC-based SL PRS resource selection for SL TDOA positioning, the handling of the multiple IUC messages are needed.


	CEWiT, Reliance Jio, IITK, IITM
	Proposal 5: For SL positioning resource allocation scheme, at least in the scheme 2, inter UE-coordination solution should be adopted. Both IUC scheme 1 and scheme 2 should be considered as a baseline for inter UE SL-PRS resource coordination.




It seems there is strong majority to introduce IUC signaling for SL-PRS. A few companies seem to not differentialte between shared and dedicated resource pool, and others are not clear whether their proposals are for both. 
	Use IUC scheme 1 as starting point (preferred/non-preferred resources)
	Huawei, HiSilicon, Futurewei, OPPO (at least for S-RP), vivo

	Use IUC scheme 2 as starting point (future conflicts)
	Spreadtrum, OPPO

	Both IUC scheme 1 & 2 are starting point
	CATT, GOHIGH, NEC (RP-P), Interdigital, Lenovo, Apple

	Support also conflict indication for the already used SL PRS resource(s)
	OPPO



So, lets start the discussion from the following:
[MEDIUM] Feature Lead Proposal 3.5.4-v0
For Scheme 2, with regards to Inter-UE coordination for SL-PRS,
· consider the following options:
· Option 1: Use Rel-17 Scheme 1 IUC procedure as a starting point
· Option 2: Use Rel-17 Scheme 2  IUC procedure as a starting point
· Option 3: Use both Rel-17 Scheme 1 or and 2  IUC procedure as a starting point
· Note: Companies are encouraged to describe the applicability of their proposals with regards to dedicated and shared resource pool, and the changes that may be needed
· In addition to the options above, 
· study whether also conflict indication for the already used SL PRS resource(s), or other SL PRS conflict avoidance mechanisms (e.g.  SL PRS muting, comb offset coordination, and SL PRS sequence selection) 
Companies views
	CATT
	We prefer Option 3.
We think Option 3 is applicable to both the DRP and SRP.
Since Rel-17 Scheme 2 IUC procedure doesn’t define the conflict indication for the already used SL PRS resource(s), we prefer not to further discuss such conflict indication. However, considering the SL HARQ mechanism may be not introduced for SL PRS, we prefer to further discuss SL PRS muting to avoid the conflict of SL PRS.

	Spreadtrum
	We support the proposal. 

	vivo
	Option 1 is preferred since we don’t think PSFCH channel should be in dedicated resourcepool.

	InterDigital
	We support the proposal and prefer Option 3. Considering R17 IUC Scheme 2 conflict indication is a re-active mechanism (based on already-transmitted resource reservations), we think it is important to study muting to be pro-active in preventing conflicts. 

	Panasonic
	Support

	ZTE
	Option 3 is preferred and again we can postpone the discussion and focus on resource allocation.

	Apple
	Option 3

	Samsung
	We prefer to defer this proposal after discussion about the applicability of IUC in the scheme 2 resource allocation for SL PRS. 

	OPPO
	OK

	Sharp
	We are in general fine with the proposal. We think it is too early to exclude either of the two IUC schemes. We propose to remove the second bullet (“In addition to the options above…”) in order to focus on reuse/adaptation of IUC schemes 1 and 2 at this stage.

	Xiaomi
	Option 1 is preferred. 

	Toyota
	We suppor the proposal and prefer Option 3.

	NEC
	We prefer Option 3. 

	LGE
	We are generally fine with FL proposal. We prefer Opt. 3. In our understanding, the legacy IUC scheme-2 includes both existing and expected resource conflict.

	Qualcomm
	We prefer to not spend RAN1 time at this point on adapting the IUC framework to work for the dedicated resource pool. We prefer to revisit IUC after essential aspects have progressed further.

	Huawei, HiSilicon
	We prefer Option 1. 
For Scheme 1, it can help the Rx UE to select SL-PRS resource, especially in especially when considering the multiplexing of multiple SL-PRS.
For Scheme 2, unlike PSSCH, SL-PRS can be robust to potential interference. In addition, to support Scheme 2 PSFCH would need to be configured in the resource pool, thereby requiring 3 symbols for PSFCH which will increase the system overhead and occupy the time resources that could belong to SL-PRS. So we see no benefits to support Scheme 2.

	Lenovo
	Supportive of Option 3

	Nokia, NSB
	OK, we support Option 3.




3.5.5 Random Resource selection

	CATT, GOHIGH
	Proposal 15: Existing random resource selection schemes for PSCCH/PSSCH in Rel-16/17 NR V2X should also be considered for resource selection mechanism for PSCCH/SL-PRS in dedicated resource pool.


	
	



[LOW] Feature Lead Proposal 3.5.5-v0
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed

Companies views

	CATT
	Support.

	Spreadtrum
	Support.

	InterDigital
	We support the proposal. 

	Panasonic
	Support

	ZTE
	Support.

	Apple
	Support

	Samsung
	We do not prefer to discuss about Rel-17 eSL power saving mode. If Rel-16 V2X, it is OK.

	OPPO
	OK

	Sharp
	Support

	Toyota
	Support as a starting point and study if changes or enhancements are needed.

	NEC
	Support.

	LGE
	Support

	Qualcomm
	Support

	Huawei, HiSilicon
	Support

	Nokia, NSB
	Support




3.6 Feedback mechanisms

	Toyota
	Proposal 2: A previously successful resource may be reused, and defined as positive HARQ feedback (ACK) and/or the absence of negative HARQ feedback (NACK) for unicast and groupcast i.e. ACK/NACK-based and NACK-only based.


	Nokia
	[bookmark: Proposal80485][bookmark: Proposal17013][bookmark: Proposal38125][bookmark: Proposal98268][bookmark: Proposal57640]Proposal 17: Support HARQ feedback for unicast and groupcast SL PRS transmissions to allow or prevent retransmission of a SL PRS transmission.

[bookmark: Proposal80486]Proposal 18: Study higher layer signaling of feedback on SL PRS transmissions that helps re-configuring the transmissions based on the changing link conditions and positioning QoS requirements.

	NEC
	Proposal 7: The feedback of SL-PRS reception from receiving UE should be considered to request the quick SL-PRS retransmission.

	Interdigital
	Proposal 23: Support a feedback transmission to request an aperiodic SL-PRS transmission. 

	LGE
	Proposal 14: SL PRS repetition or retransmission is supported as follows.
· Blind repetition
· Feedback-based retransmission



[LOW] Feature Lead Proposal 3.6-v0
Companies are encouraged to provide their views whether feedback SL-PRS re-transmission should be studied further.
Companies views

	CATT
	We prefer not to define the feedback mechanism for SL PRS transmission, and we prefer to further discuss SL PRS muting to avoid the conflict of SL PRS.

	InterDigital
	We think SL-PRS should be studied further. In SL communication, PSSCH transmission relies on HARQ feedback to enhance reliability, especially for Mode 2 where the resource selection inherently is subject to collisions. R17 introduces IUC mechanism to enhance it further. So in our view, since SL-PRS resource selection may be mostly based on SL communication design, it is important to consider applying similar reliability enhancement mechanisms for SL-PRS and SL-PRS feedback should be one of them.

	Panasonic
	We agree the feedback SL-PRS re-transmission should be studied.

	ZTE
	Not needed.

	OPPO
	On SL, in particular when UE autonomous resource selection is used, half duplex and resource collision may happen, feedback for SL PRS could be beneficial and worth being further studied. 
But SL PRS has no CRC, the feedback is more like an indication of collision on the already used resource(s), as already captured in Proposal 3.5.4-v0, rather than something like HARQ-ACK feedback.

	Toyota 
	Feedback mechanisms should be studied further. 

	NEC
	We prefer to introduce the feedback for SL-PRS transmission aiming the reliable SL-PRS transmission with low latency.

	LGE
	We support the feedback-based SL PRS retransmission. Though it is not the same as SL HARQ feedback because SL PRS is not a packet, But, similar to HARQ feedback in SL communication, the feedback for SL PRS retransmission provide better resource utilization due to the conditional transmssion, reduced UE power consumption by avoiding unnecessary transmission, and improved congestion control. Unlike Uu link positioning scheduled by gNB, retransmission condition frequently happens because of half-duplex, bad reception quality, etc. in SL positioning. It complements the legacy PRS repetition similar to SL communication case.

	Nokia, NSB
	For SL PRS transmission, study physical layer feedback as well as higher layer feedback signaling which may help in adapting subsequent SL PRS transmissions. 


4 SL-PRS cast types
	Futurewei
	Proposal 14: For multi-RTT support SL-PRS multicast transmission, where multicast groups may be defined by some specific criteria (e.g., location-zone, RSRP, LOS/NLOS, requirement on its sync source/location information).


	Huawei, HiSilicon
	Proposal 15: Support to use destination ID to differentiate different SL-PRS transmission types. Others should be left to RAN2 discussion.


	OPPO
	[bookmark: _Toc127519784][bookmark: _Toc127484942]Proposal 16: “Cast type indicator” and “Destination ID” fields as SL communication should be included in SCI to support unicast, groupcast and broadcast, where the destination ID is provided by higher layer.

	CATT, GOHIGH
	Proposal 26: A field indicating the cast types of SL-PRS should be included in the contents of SCI associated with the SL-PRS.

	ZTE
	Proposal 16: Support using SCI to indicate the cast type of SL-PRS transmission:
· For example, Rx UE uses the cast type and corresponding source/destination ID filtering to decide whether to process the SL-PRS associated with Tx UE’s SCI.

	Sony
	[bookmark: _Toc118724196][bookmark: _Toc127544858]Proposal 11: Unicast, groupcast, and broadcast of SL-PRS shall be supported. The detail of the operation is defined by WG RAN2.

	Apple
	Proposal 11: The SL PRS may be unicast, broadcast or multi-cast. For broadcast and multicast SL PRS/SRS in the shared resource pool, RAN1 should study the following two options:
•	Option 1: Grouping is the same as PSSCH i.e. the PSSCH and the PRS are bundled together
•	Option 2: Grouping is independent of the PSSCH
Proposal 12: Broadcast and multicast transmission in the dedicated resource pool should also be supported in the new SL-PRS SCI

	NTT DOCOMO
	Proposal 5:
· For (pre-)configured periodic SL-PRS transmission, groupcast/broadcast are applicable.
· For indicated/requested aperiodic SL-PRS transmission, unicast are applicable.


	Sharp
	Proposal 14: SCI is used for the signaling of the parameters of broadcast SL PRS.

	Mediatek
	Proposal 2-4: All the cast type of SL-PRS can be allocated within a same dedicated resource pool 



[CLOSED] Feature Lead Proposal 4-v0
 “Cast type indicator” and “Destination ID” fields (similar to SL communication) should be included in SCI to support unicast, groupcast and broadcast SL-PRS transmissions.
· FFS: Further details

Companies views

	CATT
	Support. 

	Spreadtrum
	Support.

	vivo
	In our opinion, the destination ID can be used to distinguish different case types in the upper layer. If behaviors of different cast types in the physical layer are defined in the physical layer (e.g., feedback mechanism for unicast/groupcast/broadcast are different in the R16/R17 SL), the cast type should be indicated. Whether the cast type indication is necessary can be discussed after identifying the procedure for unicast/groupcast/broadcast. 

	InterDigital
	We support the proposal. For unicast, SL communication supports both Source and Destination ID. We suggest therefore below to add Source ID into the proposal. 

“Cast type indicator”, “Source ID” and/or “Destination ID” fields (similar to SL communication) should be included in SCI to support unicast, groupcast and broadcast SL-PRS transmissions.
· FFS: Further details

	Panasonic
	Support

	ZTE
	We agree with InterDigital’s suggestion.

	Apple
	Support

	Samsung
	Is it necessary for broadcast?

	OPPO
	OK

	Sharp
	Support

	Xiaomi
	OK

	Toyota
	We are fine with the proposal.

	NEC
	Support.

	LGE
	In SL communication, both source/destination ID and cast type are signaled in SCI. We prefer the same approach for SL positioning. We hope our understanding is same as InterDigital’s.

[HIGH] Feature Lead Proposal 4-v0
 “Cast type indicator” and “Source/Destination ID” fields (similar to SL communication) should be are included in SCI to support unicast, groupcast and broadcast SL-PRS transmissions.
· FFS: Further details


	Qualcomm
	We support the proposal

	Huawei, HiSilicon
	We have doubts about the need for “Cast type indicator” .
We believe “Destination ID” is able to distinguish SL-PRS cast type, similarly as how the cast type is distinguished for data transmissions in Rel-16/17. For unicast, the destination ID should depend on the communication peer. Groupcast destination ID could be based on the group identifier. While broadcast destination ID may be used for indicating the service.


	Lenovo
	Supportive of Interdigital’s revision. Source ID is also to be considered. 

	Nokia, NSB
	OK



[MEDIUM] Feature Lead Proposal 4-v1
 “Cast type indicator”,  “Source ID, “Destination ID” fields (similar to SL communication) should be are included in SCI to support unicast, groupcast and broadcast SL-PRS transmissions.
· FFS: Further details
Companies views

	CATT
	Support.
The new added Source ID is fine for us.

	OPPO
	“Source ID” is used to identify the transmitter not to indicate cast type, it should be removed.

	FL
	To OPPO: The above proposal doesn’t say that the “source ID” is used to indicated a cast type. This proposal says what fields are included in SCI to support all the 3 of uniast, groupcast, broadcast SL-PRS. It is a general proposal that all 3 fields are needed in the SCI design. 



5 Configuration/activation/deactivation/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.




	Nokia
	[bookmark: Proposal17009][bookmark: Proposal80481]Proposal 13: A UE (e.g., target UE) may configure parameters of SL PRS (e.g., bandwidth, periodicity, etc.) for itself and/or other UEs (e.g., anchor UEs).

[bookmark: Proposal7254][bookmark: Proposal8079][bookmark: Proposal62290][bookmark: Proposal39503][bookmark: Proposal80743][bookmark: Proposal19229][bookmark: Proposal38135][bookmark: Proposal98278][bookmark: Proposal88523][bookmark: Proposal85188][bookmark: Proposal17011][bookmark: Proposal80483][bookmark: Proposal57638]Proposal 15: A SL-PRS transmission can be re-configured in response to changing target-anchor link conditions.


	Futurewei
	Proposal 8: For RTT-based propagation delay compensation support periodic transmissions of SL-PRS resource sets.

Proposal 11: For Scheme 1 and Scheme 2 support triggered, aperiodic, semi-static and periodic transmission and reception of SL-PRS.


	Huawei, HiSilicon
	Proposal 22: Support UE-A to request UE-B to transmit SL-PRS via SL MAC-CE or SCI sent by UE-A.

	Spreadtrum
	Proposal 14: Combining high-layer and lower-layer signaling to achieve the configuration/activation/ deactivation/triggering of SL-PRS should be supported.


	OPPO
	[bookmark: _Toc127484941][bookmark: _Toc127519783]Proposal 15: When a UE requests a SL grant from gNB or selects a SL grant by itself should be triggered by higher layer of the UE.

	Toyota
	Proposal 3: Transmission of SL-PRS transmission could be started by the presence of V2X application layer messages and deactivated based on vanishing vehicles, e.g., upon absence of V2X messages after a certain period of time

	Xiaomi
	Proposal 11: Physical layer sidelink control information is transmitted which is associated with SL PRS transmission(s) to indicate or reserve the resource of current/future SL-PRS transmission(s)

	ZTE
	Proposal 8: If periodic SL-PRS or high-layer-only signaling involvement of SL-PRS is supported, UEs need to be aware of other UE’s SL-PRS configuration without SCI’s involvement to avoid resource collision.

	Sony
	[bookmark: _Toc127544854][bookmark: _Toc115439758][bookmark: _Toc111194526][bookmark: _Toc118724193]Proposal 7: Support high-layer and lower-layer signalling involvement in the SL-PRS configuration.

	lenovo
	Proposal 8: RAN1 to consider the resource allocation triggering mechanism of SL PRS transmission(s) in terms of which entity, e.g., anchor-UE, target-UE, gNB, LMF and the type of trigger, e.g., based on a higher-layer SL positioning/ranging service request. Send LS to RAN2 in relation to agreed SL-PRS triggering mechanism.

	Qualcomm
	[bookmark: _Toc127524919][bookmark: _Toc118472092]Proposal 15: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers only.
[bookmark: _Toc127524920][bookmark: _Toc118472093]Proposal 16: Requests for transmission of SL-PRS are introduced as higher-layer messages and no explicit support is needed in lower layers.
[bookmark: _Toc127524921][bookmark: _Toc118472094]Proposal 17: Support SL-PRS transmission activation/deactivation at the physical layer by the UE’s own higher layers only.
[bookmark: _Toc127524922]Proposal 18: Higher layer signaling (SLPP) is used for configuration of SL-PRS.
[bookmark: _Toc127524923]Proposal 19: Higher layers message (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 13: SL PRS resource selection is triggered by the followings.
· UE’s higher layer when SL positioning service is triggered
· LMF based on other entities’ request
· Other UE’s request on SL PRS (re)transmission
Proposal 15: It is supported that UE1 reserves UE2’s resources used for SL positioning (e.g. SL PRS or measurement report) and sends the SL PRS resource reservation information to UE2, at least when UE1 and UE2 are involved in the same SL positioning service.



The main aspect that we may need to discuss is with regards to the triggering, and whether a UE can be triggered to transmit SL-PRS from its own higher-layers (e.g., UE-B triggers UE-A through a higher layer message which is passed down from UE-A higher layers to the lower layers), or from a lower layer signaling ( UE-B triggers UE-A through a lower layer message). Companies are encouraged to provide their views/pros/cons for each option. 

[CLOSED] Feature Lead Proposal 5-v0
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.
· 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

Companies views
	CATT
	We think the issue of triggering of SL-PRS should be further discussed based on the latest agreement as follows:
	Agreement (RAN1#110bis-e)
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




In the above agreement, the SCI had been agreed to be used for reserving/indicating one or more SL-PRS resource(s).
For the FFS in the above agreement, in our view, in addition to SCI, SL-MAC-CE and other higher-layer signaling can also be used for reservation/indication of SL-PRS resource(s) for DRP and SRP, and FFS: Other higher-layer signaling, including PC5 RRC signaling, SLPP signaling, etc.


	Spreadtrum
	 We support the proposal. Both Option 1 and Option 2 should be supported.

	InterDigital
	We support the proposal. We support both Option 1 and Option 2. 

	Panasonic
	Support, ok with both options. 

	ZTE
	At least option 1 should be supported.
As for Option 2, can proponents clarify the use case? Even if UE-A request UE-B to transmit SL-PRS via lower layer, it’s up to UE-B’s own higher layer to decide whether and where UE-B should transmit SL-PRS.

	Apple
	support

	Samsung
	OK

	OPPO
	In our view both options should be supported, but at this stage we propose to also FFS SL PRS for option 2.

	Sharp
	We are in general fine with the proposal. In our view, even in Option 2, transmission of the “request” is triggered by UE-A’s “own higher layers”.

	Xiaomi
	We are fine with the proposal. We are also fine if option 2 is put as FFS.

	Toyota
	We support the FL proposal and suggest to study further also if presence of higher-layer message can trigger SL PRS transmission.

	NEC
	We support both Option 1 and Option 2.

	LGE
	We support both options.

	Qualcomm
	We prefer Option 1 as it follows sidelink data transmission triggering and benefits from security provided by higher layers. This is particularly important in cases where trigger is received from another UE where higher layers would provide authentication and other security aspects that are needed to trigger a procedure that impact higher layers such as positioning. 

	Huawei, HiSilicon
	We prefer option 1 and Option 2. 

	Lenovo
	Supportive of both options

	Nokia, NSB
	We support Option 1.


6 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



The following related proposals were found in the contributions:

	CMCC
	Proposal 9: For SL-PRS, in Scheme 2, semi-persistent transmission with a transmission periodicity after activation and until deactivation is not supported.
Proposal 10: 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.
Proposal 11: For SL-PRS, periodic SL-PRS can be supported：
· [bookmark: OLE_LINK135][bookmark: OLE_LINK134]Periodic transmission of SL-PRS similar as that in NR sidelink can be supported;
· When A UE needs to stop the periodic transmission or change the transmission resource in the next period, “0” in the field of “Resource reservation period” should be indicated in current period’s SCI;
· R16 DL PRS like always-on periodic transmission of SL-PRS is applicable for Scheme 1 only and not applicable for Scheme 2.
Proposal 12: For SL-PRS, aperiodic transmission can be supported.
· Both of the two mechanisms can be further studied in RAN1:
· The triggering/request is generated from the Tx UE's own higher layer;
· The triggering/request is received from the peer UE.

	Nokia
	[bookmark: Proposal98277][bookmark: Proposal38134][bookmark: Proposal7253][bookmark: Proposal8078][bookmark: Proposal80742][bookmark: Proposal19228][bookmark: Proposal85187][bookmark: Proposal57637][bookmark: Proposal39502][bookmark: Proposal62289][bookmark: Proposal17010][bookmark: Proposal80482]Proposal 14: Periodic or aperiodic (pre-)configured SL PRS can be activated or deactivated based on indications coming from higher layers, e.g. based on parameters that are (pre-)configurable by the network.

	OPPO
	[bookmark: _Toc127484938][bookmark: _Toc127519780]Proposal 12: Periodic SL PRS transmission is not applicable to resource selection Scheme 2, for Scheme 1, SL PRS transmission is triggered when a Type 1 configured comes into effect.
[bookmark: _Toc127519781][bookmark: _Toc127484939]Proposal 13: Semi-persistent SL PRS transmission is applicable to both resource selection Scheme 1 and Scheme 2, SL PRS transmission is triggered when a configured Type 2 SL grant or selected periodic SL grant comes into effect.
[bookmark: _Toc127484940][bookmark: _Toc127519782]Proposal 14: Aperiodic SL PRS transmission can be applicable to Scheme 1 and Scheme 2, SL PRS transmission is triggered when a dynamic SL grant from gNB or a selected one-shot SL grant by UE comes into effect.

	lenovo
	Proposal 6: RAN1 to at least support the following time domain behaviour for SL-PRS transmissions: 
· Support of semi-persistent SL-PRS by re-using the existing SL framework as best as possible, e.g., using the configured grant scheduling mechanism with lower and/or higher layer activation/deactivation commands.
· Support of 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. 
· FFS the details of the UE request of SL-PRS resources including unambiguous identification of initiator UEs and responder UEs, e.g., defining new or re-using existing UE IDs.
Proposal 7: At least semi-persistent SL-PRS and aperiodic SL-PRS is applicable to both Scheme 1 and Scheme 2 resource allocation procedures.

	Sony
	Proposal 5: Support SL-PRS transmission with periodic, semi-persistent, and aperiodic time domain allocation

	Futurewei
	Proposal 8: For RTT-based propagation delay compensation support periodic transmissions of SL-PRS resource sets.

Proposal 11: For Scheme 1 and Scheme 2 support triggered, aperiodic, semi-static and periodic transmission and reception of SL-PRS.


	Xiaomi
	Proposal 6: Both periodic and aperiodic transmission of SL PRS are supported in SL PRS dedicated resource pool.


	ZTE
	Proposal 6: RAN1 should at least support periodic SL-PRS and aperiodic SL-PRS.
· Periodic SL-PRS
· SL-PRS is transmitted periodically with a transmission periodicity 
· Semi-persistent SL-PRS
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· Aperiodic SL-PRS
· SL-PRS is transmitted at least once after triggering

	Huawei, HiSilicon
	Proposal 6: In a dedicated resource pool, support up to 3 SL-PRS transmissions reserved/indicated by one SCI (one SL-PRS transmission within the same slot as the associated SCI and two more SL-PRS transmissions within future 32 slots).

Considering periodic SL positioning services, a UE needs to transmit SL-PRS periodically (transmission period may change due to resource collision). In addition to the aperiodic resource reservation, periodic SL-PRS resource reservation with pre-configured reservation intervals should be supported, similar to the periodic resource reservation for a TB transmission of legacy SL communication. By periodic reservation, a semi-persistent resource for SL-PRS transmission could be efficiently supported. 
Proposal 7: In a dedicated resource pool, support periodic SL-PRS resource reservation with pre-configured reservation intervals, similar to the periodic resource reservation for a TB in legacy SL communication.



This topic is creating some confusion across companies, likely due to the fact that scheme 1 and scheme 2 are being discussed together, and the mechanisms, and terminologies are different. Maybe we could start from scheme 2 with the following proposal:

[CLOSED] Feature Lead Proposal 6-v0
In Scheme 2, at leacst support the following
· Periodic SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication, i.e. transmitting UE uses a SL grant which reserves periodic resources.
· FFS: whether/what changes are needed
· Aperiodic SL-PRS transmissions in which the SL-PRS is transmitted at least once after triggering
· FFS: Maximum number of transmissions after triggering (e.g. up to 3 total transmissions following the up to 3 transmissions from legacy SL communications)
· Note: This “Triggering” may refer to the transmitting UE being triggered by its own higher layers, or being requested from another UE to perform a SL-PRS transmission. This topic is being discussed separately. 

Companies views
	ZTE
	It is better to clarify the terminology of semi-persistent SL-PRS transmission. Does semi-persistent SL-PRS is similar as SL communication or  similar as UL-SRS which need MAC CE to activate?

	LGE
	We support FL proposal in general to reuse the SL communication mechanism as much as possible. In the legacy SL communication, maximum 32 retransmissions are possible while 3 resources are indicated by SCI.

	Qualcomm
	We support the proposal.

	CATT
	We prefer to add one new bullet to describe Tx UE behaviors of the semi-persistent SL-PRS transmission, since the semi-persistent SL-PRS had been agreed to be studied in previous agreement.

	OPPO
	Same comments as LGE.



[MEDIUM] Feature Lead Proposal 6-v1
In Scheme 2, at leacst support the following
· Semi-Persistent SL-PRS: Periodic SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication, i.e. transmitting UE uses a SL grant which reserves periodic resources.
· FFS: whether/what changes are needed
· Aperiodic SL-PRS transmissions in which the SL-PRS is transmitted at least once after triggering
· FFS: Maximum number of transmissions after triggering (e.g. up to 3 total transmissions following the up to 3 transmissions from legacy SL communications)
· Note: This “Triggering” may refer to the transmitting UE being triggered by its own higher layers, or being requested from another UE to perform a SL-PRS transmission. This topic is being discussed separately. 

Companies views
	
	



7 Other Proposals 

	LGE
	Proposal 3: SL PRS resource is defined as a set of SL resources, which is used for the measurement of a single sample/instance of SL PRS.
Proposal 26: SL synchronization procedure is performed by the UE that performs SL positioning.
Proposal 27: Further study is needed on the solution that mitigates the performance loss of SL TDOA due to the transmission timing misalignment between UEs.
Proposal 28: UE mobility and GDOP can be considered as the accuracy indicator of the measurement.
Proposal 16: 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.
Proposal 21: When TX and RX SL PRS resources collide each other, a prioritization rule is necessary to drop either operation.


	Futurewei
	Proposal 1: More than one SL-PRS frequency layers should not be supported in Rel 18.

Proposal 2: Sidelink positioning supports selection and trigger of a SL-PRS resource via sidelink PC5 control messages.


	ITL
	Proposal 1:
With regards to resource allocation for sidelink RS with Operation Scenario 1(PC5-only-based positioning):
- A master UE among multiple anchor UEs should be considered where sidelink RS 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)
- The master UE can transmit resource allocation information for sidelink RS (which includes resource allocation information for all of the multiple anchor UEs) to the target UE

	Toyota
	Proposal 4: Each resource pool contains a configurable “RX ON” parameter.




7 Proposal for Online Discussion

This section will contain proposals for discussion during online time:


7.1 Tuesday
HIGH] Feature Lead Proposal 3.1-v1
· 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.
· For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) can be (pre-)configured in the only SL BWP of a carrier. In addition, 
· Alt. 1: It is not allowed to (pre-)configure both dedicated resource pool and shared resource pool in the SL-BWP of a carrier.
· Alt. 2: It is allowed to (pre-)configure both dedicated resource pool and shared resource pool in the SL-BWP of a carrier.

	Alt. 1
	CATT

	Alt. 2
	Vivo, Futurewei, Panasonic, Apple, ZTE, OPPO, Xiaomi, Toyota, NEC, MTK, Nokia, NSB, Interdigital, Sony

	OK with the proposal 
	Spreadtrum, Samsung, Qualcomm CEWiT


	LGE: 

	Alt-2 restriction that SL-PRS cannot be configured in both resource pools (RP-P and S-RP)



[HIGH] Feature Lead Proposal 3.2.1-v1
For a dedicated resource pool for positioning (RP-P):
· [Multiple RP-Ps can be (pre-)configured associated with the one SL BWP of the carrier [at least when there is no association between RP-P and a shared resource pool.]]
· The set of slots that may be used is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· Study what the RP-P (pre-)configuration should include and consider at least the following: The start PRB position, the number of contiguous PRBs, [the start symbol and the length of symbols in a slot], SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration
· With regards to the multiplexing between RP-P and shared resource pool (S-RP) (if supported that they can be both (pre-)configured, see Proposal 3.1), study whether RP-P and S-RP should always be TDMed from configuration perspective. 

[HIGH] Feature Lead Proposal 3.2.2-v1
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, at least PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· That is, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Note: The PSCCH could carry single-stage SCI or 1st-stage SCI depending on further progress
· FFS: How to mitigate the overhead caused by PSCCH
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).

	Support proposal (option 2 or 3)
	Vivo, interdigital, Futurewei, Apple, Samsung, OPPO, Sharp, Xiaomi, Toyota, NEC, Bosch, Huawei, HiSilicon, CEWiT, Nokia, NSB (maybe discuss together with 3.2.3)

	Wait to agree first on 1st-stage or 1st/2nd stage SCI
	CATT, Spreadtrum, Panasonic, Sony

	Seems OK to accept it by adding a note that mitigation of overhead due to PSCCH should be discussed
	ZTE

	Option 1 (only SL-PRS in dedicated RP)
	LGE



[HIGH] Feature Lead Proposal 3.4-v0
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmiting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 
· Send an LS to RAN2 to ask whether there are any concerns with a transmitting UE to receive a SL-PRS resource allocation signaling from the serving gNB.

	Support
	Vivo, Interdigital, Panasonic, ZTE, Samsung, OPPO, Sharp, Xiaomi (can compromise), Toyota, LGE, Qualcomm (can compromise), Huawei, HiSilicon, Lenovo, Nokia, NSB, Sony

	Not support
	CATT, CEWiT




[HIGH] Feature Lead Proposal 3.5.1-v1
Both sensing based and random selection in Scheme 2 are supported according to UE capability and (pre-)configuration (similar to legacy NR SL communication). 
· Downselect between the following alternatives:
· Alt. 1: Sensing-based and random selection can be allowed in the same resource pool (similar to NR Rel-17)
· Alt. 2: Only one of sensing-based and random selection is allowed in the same resource pool 
· FFS: Details on the sensing-based resource selection and whether it will be similar to NR Rel-16 or NR Rel-17 (e.g. partial sensing), etc

	Alt. 1
	CATT, vivo, Interdigital, Panasonic, ZTE, Apple, Xiaomi, Toyota, NEC, LGE, Qualcomm, Huawei, HiSilicon, Lenovo, CEWiT

	No random selection
	Samsung  

	Support proposal
	Spreadtrum, Nokia, NSB, Sony

	Add “in a resource pool” in the 1st sentence
	OPPO



[HIGH] Feature Lead Proposal 3.5.2-v1
· 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 aperiodic 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, delay budget resource selection window, reservation interval, Resource selectionexclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS 
· Alt. 1: should be defined
· Alt. 2: is not necessary to be defined

	Alt. 1
	CATT, vivo, Interdigital, ZTE, Samsung, OPPO, Sharp, Xiaomi, NEC, LGE, Huawei, HiSilicon, Lenovo, Nokia, NSB (may not be RAN1 decision), Sony

	Alt. 2
	

	Support proposal
	Spreadtrum, Panasonic, Apple, Toyota

	Not include “R17”
	Samsung

	Remove the bullet on SL-PRS priority
	Qualcomm



7.2 Wednesday 
OFFLINE CONSENSUS
For a dedicated resource pool for positioning:
· The set of slots that may be used is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: other slots that can be used for SL PRS
· Study what the dedicated resource pools for positioningRP-P (pre-)configuration should include and consider at least the following: The start PRB position, the number of contiguous PRBs, [the start symbol and the length of symbols in a slot], SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap

[HIGH] Feature Lead Proposal 3.2.2-v1
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).

	Support or OK to compromise with the proposal
	Vivo, interdigital, Futurewei, Apple, Samsung, OPPO, Sharp, Xiaomi, Toyota, NEC, Bosch, Huawei, HiSilicon, CEWiT, Nokia, NSB (maybe discuss together with 3.2.3), Intel, Sony, Panasonic, MTK

	Wait to agree first on 1st-stage or 1st/2nd stage SCI
	CATT, Spreadtrum

	Seems OK to accept it by adding a note that mitigation of overhead due to PSCCH should be discussed
	ZTE

	Option 1 (only SL-PRS in dedicated RP)
	LGE, Fraunhofer



[HIGH] Feature Lead Proposal 3.4-v0
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmiting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 
· Send an LS to RAN2 to ask whether there are any concerns with a transmitting UE to receive a SL-PRS resource allocation signaling from the serving gNB.

	Support OR can comprimise
	Vivo, Interdigital, Panasonic, ZTE, Samsung, OPPO, Sharp, Xiaomi (can compromise), Toyota, LGE, Qualcomm (can compromise), Huawei, HiSilicon, Lenovo, Nokia, NSB, Sony

	Not support
	CATT, CEWiT




[HIGH] Feature Lead Proposal 3.5.1-v1
Both sensing based and random selection in Scheme 2 are supported according to UE capability and (pre-)configuration (similar to legacy NR SL communication). 
· Downselect between the following alternatives:
· Alt. 1: Sensing-based and random selection can be allowed in the same resource pool (similar to NR Rel-17)
· Alt. 2: Only one of sensing-based and random selection is allowed in the same resource pool 
· FFS: Details on the sensing-based resource selection and whether it will be similar to NR Rel-16 or NR Rel-17 (e.g. partial sensing), etc

	Alt. 1
	CATT, vivo, Interdigital, Panasonic, ZTE, Apple, Xiaomi, Toyota, NEC, LGE, Qualcomm, Huawei, HiSilicon, Lenovo, CEWiT

	No random selection
	Samsung  

	Support proposal
	Spreadtrum, Nokia, NSB, Sony

	Add “in a resource pool” in the 1st sentence
	OPPO



[HIGH] Feature Lead Proposal 3.5.2-v1
· 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 aperiodic 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, delay budget resource selection window, reservation interval, Resource selectionexclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS 
· Alt. 1: should be defined
· Alt. 2: is not necessary to be defined

	Alt. 1
	CATT, vivo, Interdigital, ZTE, Samsung, OPPO, Sharp, Xiaomi, NEC, LGE, Huawei, HiSilicon, Lenovo, Nokia, NSB (may not be RAN1 decision), Sony

	Alt. 2
	

	Support proposal
	Spreadtrum, Panasonic, Apple, Toyota

	Not include “R17”
	Samsung

	Remove the bullet on SL-PRS priority
	Qualcomm



[MEDIUM] Feature Lead Proposal 5-v0
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.
· 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

[MEDIUM] Feature Lead Proposal 3.2.3-v0 (Needs progress to 3.2.2 first)
In the RP-P, with regards to the SCI for SL-PRS, downselect between the following alternatives:
· Alt. 1: A new single-stage SCI in PSCCH is introduced
· Alt 2: A 2-stage SCI design is introduced
Study at least the following aspects:
· The contents of the SCI(s) (e.g., Time/Frequency resource assignment; Resource reservation period, SL-PRS resource indication, priority, source ID, destination ID) and mapping rule between PSCCH and SL-PRS. 
· Whether to support same-slot only or both same-slot and cross-slot SL-PRS reservation signaling

	Alt. 1
	Vivo, interdigital, ZTE, Apple, OPPO, MTK, Qualcomm, Huawei, HiSilicon, Nokia, NSB

	Alt. 2
	CATT, Panasonic

	Support the proposal
	Spreadtrum, Futurewei,Samsung, Sharp, Toyota, NEC, Lenovo



[LOW] Feature Lead Proposal 3.5.5-v0
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed
	Support
	CATT, Spreadtrum, Interdigital, Panasonic, ZTE, Apple, OPPO, Sharp, Toyota, NEC, LGE, Qualcomm, Huawei, Hisilicon, Nokia, NSB

	Do not support
	Samsung




8 Proposals for Offline Discussion

This section will contain proposals for discussion during offline time:

OFFLINE CONSENSUS
For a dedicated resource pool for positioning:
· The set of slots that may be used is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: other slots that can be used for SL PRS
· Study what the dedicated resource pools for positioningRP-P (pre-)configuration should include and consider at least the following: The start PRB position, the number of contiguous PRBs, [the start symbol and the length of symbols in a slot], SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap

[HIGH] Feature Lead Proposal 3.2.2-v1
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).

	Support or OK to compromise with the proposal
	Vivo, interdigital, Futurewei, Apple, Samsung, OPPO, Sharp, Xiaomi, Toyota, NEC, Bosch, Huawei, HiSilicon, CEWiT, Nokia, NSB (maybe discuss together with 3.2.3), Intel, Sony, Panasonic, MTK

	Wait to agree first on 1st-stage or 1st/2nd stage SCI
	CATT, Spreadtrum

	Seems OK to accept it by adding a note that mitigation of overhead due to PSCCH should be discussed
	ZTE

	Option 1 (only SL-PRS in dedicated RP)
	LGE, Fraunhofer



[HIGH] Feature Lead Proposal 3.4-v0
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmiting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 
· Send an LS to RAN2 to ask whether there are any concerns with a transmitting UE to receive a SL-PRS resource allocation signaling from the serving gNB.

	Support OR can comprimise
	Vivo, Interdigital, Panasonic, ZTE, Samsung, OPPO, Sharp, Xiaomi (can compromise), Toyota, LGE, Qualcomm (can compromise), Huawei, HiSilicon, Lenovo, Nokia, NSB, Sony

	Not support
	CATT, CEWiT




[HIGH] Feature Lead Proposal 3.5.1-v1
Both sensing based and random selection in Scheme 2 are supported according to UE capability and (pre-)configuration (similar to legacy NR SL communication). 
· Downselect between the following alternatives:
· Alt. 1: Sensing-based and random selection can be allowed in the same resource pool (similar to NR Rel-17)
· Alt. 2: Only one of sensing-based and random selection is allowed in the same resource pool 
· FFS: Details on the sensing-based resource selection and whether it will be similar to NR Rel-16 or NR Rel-17 (e.g. partial sensing), etc

	Alt. 1
	CATT, vivo, Interdigital, Panasonic, ZTE, Apple, Xiaomi, Toyota, NEC, LGE, Qualcomm, Huawei, HiSilicon, Lenovo, CEWiT

	No random selection
	Samsung  

	Support proposal
	Spreadtrum, Nokia, NSB, Sony

	Add “in a resource pool” in the 1st sentence
	OPPO



[HIGH] Feature Lead Proposal 3.5.2-v1
· 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 aperiodic 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, delay budget resource selection window, reservation interval, Resource selectionexclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS 
· Alt. 1: should be defined
· Alt. 2: is not necessary to be defined

	Alt. 1
	CATT, vivo, Interdigital, ZTE, Samsung, OPPO, Sharp, Xiaomi, NEC, LGE, Huawei, HiSilicon, Lenovo, Nokia, NSB (may not be RAN1 decision), Sony

	Alt. 2
	

	Support proposal
	Spreadtrum, Panasonic, Apple, Toyota

	Not include “R17”
	Samsung

	Remove the bullet on SL-PRS priority
	Qualcomm



[MEDIUM] Feature Lead Proposal 5-v0
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.
· 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

[LOW] Feature Lead Proposal 3.5.5-v0
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed
	Support
	CATT, Spreadtrum, Interdigital, Panasonic, ZTE, Apple, OPPO, Sharp, Toyota, NEC, LGE, Qualcomm, Huawei, Hisilicon, Nokia, NSB

	Do not support
	Samsung
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10 Previous 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.
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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 conv


enience:


 


·


 


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 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. 


 


o


 


Specify measurements to support RTT


-


type solutions using SL, SL


-


AoA,


 


and SL


-


TDOA [RAN1, RAN2].


 


o


 


Specify support o


f 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 allo


cation 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 transmiss


ions at least 


based on open loop power 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].
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