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1	Introduction
For sidelink positioning, there’re two leftover issues according to the discussion in last RAN3 meeting.
RAN3#121:
Whether and how to include the UE types in the Ranging/Sidelink Positioning authorized information.
Check progress in other WGs 
In this contribution, we’d like to discuss the following issues for sidelink positioning:
- Authorization information
-SL-PRS resource allocation 
2	Discussion
[bookmark: _Hlk109747344]2.1 Sidelink positioning authorization information
RAN3 agreed to introduce authorization information, but have different views on the detail IE design. Below is the status of relevant WGs.
SA2 situation
According to SA2’s latest specification TS 23.586 [1], there’re four types of authorization information to be provided to NG-RAN. [bookmark: _Toc133441654][bookmark: _Toc134242618][bookmark: _Toc136480512][bookmark: _Toc136480625][bookmark: _Toc138257495]5.1.2	Authorisation and policy/parameter provisioning to NG-RAN
The "Ranging/Sidelink Positioning authorised" information and the RSPP transport QoS parameters shall be provided to the NG-RAN node for scheduled resource allocation mode resource management.
The "Ranging/Sidelink Positioning authorised" information includes one or more of the following:
-	whether the UE is authorized to act as a Reference UE;
-	whether the UE is authorized to act as a Target UE;
-	whether the UE is authorized to act as a Located UE;
-	whether the UE is authorized to act as a SL Positioning Server UE.



However, SA2 already sent a LS to ask RAN3 for the details, SA2 is waiting for RAN3 to feedback the detail signalling design, which means SA2 is ready to update their specifications according to RAN3’s final decision, and the related change requests in SA2 are pending to RAN3’s reply.
[bookmark: _Hlk142381351]RAN2 situation
According to RAN2 discussion, currently, the stage 2 call flow for resource allocation is not clear, however, it seems that the NG-RAN node need not to be aware of the UE types during the resource allocation, as there’s no related discussion in RAN2.
With above situation and analysis, we think there is no need to differentiate UE types from NG-RAN node perspective. The possible call flow on how the resources are allocated can be as below.


Figure 1 resource allocation based on authorization information
The NG-RAN node receives the authorization information of the UE for SL positioning service, and store it as UE context, when there’s SL-PRS request from either UE or LMF, or SLPP communication resource request from UE, the NG-RAN node can decide whether to allocate the resources according to the authorization information for SL positioning service. From this call flow, without being aware of the UE type, the NG-RAN node can allocate the resources with one authorization IE.
So, we propose to introduce only one authorization IE for SL positioning service, and if RAN3 agrees the proposal, we should notify SA2 about this agreement, then SA2 can update their specifications, RAN2 and CT4 should also be in cc, as RAN2 needs to know RAN3’s decision to see whether RAN3’s understanding is correct, and CT4 can work on the stage 3 detail between PCF and AMF according to RAN3’s agreement.
According to the current BL CR for NGAP as below, the authorization information is already introduced as a single IE, so we can leave this as it is, and suggest the BL CR rapporteurs to remove the “FFS” on the related IE in corresponding BL CRs.  
In addition, to make the usage of the authorization information clearer, it is proposed to add semantics description as below to clarify the authorized information is used to indicate whether the UE is authorized to use RSPP communication resources and SL-PRS resources.
9.3.1.xx1	Ranging and Sidelink Positioning Service Information 
This IE provides information on the UE for Ranging and Sidelink Positioning service.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ranging and Sidelink Positioning Authorized
	M
	
	ENUMERATED (authorized, not authorized, ...)
	This IE indicates whether the UE is authorized to use RSPP communication resources and SL-PRS resources.

	RSPP Transport QoS Parameters
	O
	
	9.3.1.xx2
	This IE applies only if the UE is authorized for Ranging and Sidelink Positioning service.



Observation 1, four types of UE authorization information are introduced in SA2 specification, but SA2 is waiting for RAN3’s feedback on the detail signalling design based on the needs from NG-RAN node perspective.
Observation 2, according to RAN2’s discussion, how to allocate SL-PRS resources is not clear right now, but RAN2 haven’t discussed that the NG-RAN node should be aware of the UE type.
Observation 3, it seems that there’s no need for NG-RAN node to differentiate UE types to allocate SL-PRS resources.
Proposal 1, RAN3 agree to introduce one authorization IE for SL positioning service and the BL CR rapporteurs remove the “FFS” on the related IE.
Proposal 2, RAN3 agree the TPs in the Annex and LS to SA2 (cc RAN2 and CT4) in R3-23XXXX.
2.2 SL-PRS resource allocation by gNB
For SL-PRS resource allocation, similar to legacy SL resource allocations, there’re two schemes for SL-PRS resource allocation, including:
· Scheme 1, Scheduled Resource Allocation, characterized by:
· The UE needs to be RRC_CONNECTED to transmit SL-PRS;
· NG-RAN schedules transmission resources.

· Scheme 2, UE Autonomous Resource Selection, characterized by:
· The UE can transmit SL-PRS when inside NG-RAN coverage, irrespective of which RRC state the UE is in, and when outside NG-RAN coverage;
· The UE autonomously selects transmission resources from resource pool(s).

For both schemes, UE-only operation (i.e. without LMF involvement) and network-based operation (i.e. with LMF involvement) should be considered.
For scheme1, according to below RAN1 agreement, NG-RAN node needs to allocate SL-PRS resources per SL positioning request.  Agreement
From RAN1 perspective, for scheme 1 SL-PRS resource allocation for a UE requiring to transmit SL-PRS, the serving gNB may receive a request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration(s). 
· Up to other WGs to decide on the appropriate signaling and details on SL PRS characteristic(s) and/or SL-PRS configuration(s) request



For network-based operation, how the request is sent to gNB is FFS, RAN3 can discuss this when how LMF is involved is clear.
For UE-only operation, according to below RAN2 agreement, both RRC message and MAC CE can be used for SL-PRS resource request. 
When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.
At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.

For aperiodic/one-shot SL-PRS transmission, MAC CE can be used for SL-PRS resource request, and if admitted, the gNB/gNB-DU can allocate dynamic grant to UE directly, there will be no RAN3 impact.
For periodic SL-PRS transmission, RRC message is used for UE to request the resource, if admitted, the gNB allocates the configured grant to UE. According to RAN1 agreement below, both RRC message and DCI are used for resource allocation.  [bookmark: OLE_LINK7]Agreement
In resource allocation in scheme 1, for a dedicated resource pool 
· in the DCI, introduce at least the following fields: 
· Resource pool index – number of bits same to SL communications
· Time gap - 3 bits
· SCI format 1-B fields:
· Time resource assignment for SL-PRS future reservation(s) 
· SL-PRS resource ID (s) for the future 1 or 2 reservations 
· SL-PRS resource ID for the first SL-PRS transmission
· Configuration index – number of bits same to SL communications
· Padding bits, if required
· For configured grant type 1 resource allocation,
· RRC is used for indicating at least the following:
· Info-1: the periodicity, 
· Info-2: the slot offset relative to a logical slot defined by Info-3,
· Info-3: SFN used for determination of the slot offset,
· Info-4: Resource pool index
· Info-5: Time resource assignment for SL-PRS future reservation(s)
· Info-6: SL-PRS resource ID (s) for the future 1 or 2 reservations
· Info-7: SL-PRS resource ID for the first SL-PRS transmission 
· For configured grant type 2 resource allocation, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· DCI is used for the activation/release of the configured grant resources



According to the above RAN1/2 progress and analysis, below is the summary of RAN3 impacts.
	Resource allocation scheme
	Operation mode
	SL-PRS transmission
	Signalling for Resource request
	Signalling for Resource assignment
	RAN3 impact

	Scheme 1
	UE-based operation
	Aperiodic/one-shot (dynamic grant)
	MAC CE
	DCI
	No impacts

	
	
	Periodic (Configurated grant)
	RRC
	RRC and DCI
	May have impact on F1AP

	
	Network based operation
	FFS
	FFS
	RRC and/or DCI
	FFS



Observation 4, for aperiodic/one-shot SL-PRS transmission in UE-based operation, UE can request resource via MAC CE and gNB can allocates resource via dynamic grant, so there’s no RAN3 impact to support this case.
Proposal 3, for scheme 1, RAN3 concludes that there is no RAN3 impact to support aperiodic/one-shot SL-PRS transmission in UE-based operation
Observation 5, for periodic SL-PRS transmission in UE-based operation, RRC message is used for resource request, both RRC and DCI can be used for resource assignment.
Proposal 4, for scheme 1, RAN3 discuss whether and how F1AP needs to be enhanced to support periodic SL-PRS transmission in UE-based operation.
For Network based operation, it can be possible to re-use the existin NRPPA Positioning Information Exchange procedure to convey the SL-PRS characteristics from the LMF to the gNB, and the F1AP Positionign Information Exchange procedure to allow gNB-CU retrieve the physical SL-PRS configuration from the gNB-DU to construct the RRC message to UE, and inform the LMF. In short, similar framework as for ULL-SRS configuration can be re-used for SL-PRS configuration and activation. Details are pending RAN2. 
Proposal 5, for scheme 1, RAN3 discuss periodic SL-PRS transmission in network-based operation when the progresses of RAN2 are clear.

For Scheme 2, similar to legacy SL communication, the UE autonomously selects sidelink resource(s) from resource pool(s) provided by broadcast system information or dedicated signalling while inside NG-RAN coverage or by pre-configuration while outside NG-RAN coverage.
the UE needs to obtain the SL-PRS resource pools at least by system information and dedicated RRC message. Currently the system information for SL communication is SIB12, while the system information for positioning is pos-SIB. The broadcast of pos-SIB can be controlled by LMF according the positioning needs, when it comes to SL positioning, RAN3 needs to discuss whether LMF can control the broadcast of system information for SL-PRS shared resource pool in network-based operation.
	Resource allocation scheme
	Operation mode
	UE receives resource pool configuration from
	Resource pool
	Signalling 
	RAN3 impact

	Scheme 2
	UE-based operation
	gNB
	Shared resource pool 
	System information 
	May have impact on F1AP

	
	
	
	Dedicated resource pool 
	Dedicated RRC message
	May have impact on F1AP

	
	Network based operation
	FFS (gNB or LMF)
	FFS (whether consider shared pool if LMF sends the resource info to UE)
	FFS (whether SLPP is used)
	FFS (if the information is sent from LMF to UE, there may have NRPPa/F1AP impacts)



Observation 6, the resources pools for UE autonomously selection are provided to UE by broadcast system information or dedicated signalling in UE-based operation
Observation 7, it’s not clear that whether LMF can provide resource pools configuration to UE via SLPP for network-based operation.
Proposal 6, for scheme 2, RAN3 discuss whether and how to enhance F1AP to support provide resource pools configuration to UE.
Proposal 7, for scheme 2, RAN3 discuss the impacts on NRPPa/F1AP if the resource pool configuration is sent from LMF to UE. 
3	Conclusion
In this contribution, we had the following observations and proposals.
Sidelink positioning authorization information
Observation 1, four types of UE authorization information are introduced in SA2 specification, but SA2 is waiting for RAN3’s feedback on the detail signalling design based on the needs from NG-RAN node perspective.
Observation 2, according to RAN2’s discussion, how to allocate SL-PRS resources is not clear right now, but RAN2 haven’t discussed that the NG-RAN node should be aware of the UE type.
Observation 3, it seems that there’s no need for NG-RAN node to differentiate UE types to allocate SL-PRS resources.
Proposal 1, RAN3 agree to introduce one authorization IE for SL positioning service and the BL CR BL CR rapporteurs remove the “FFS” on the related IE.
Proposal 2, RAN3 agree the TPs in the Annex and LS to SA2 (cc RAN2 and CT4) in R3-23XXXX.
SL-PRS resource allocation by gNB
Observation 4, for aperiodic/one-shot SL-PRS transmission in UE-based operation, UE can request resource via MAC CE and gNB can allocates resource via dynamic grant, so there’s no RAN3 impact to support this case.
Proposal 3, for scheme 1, RAN3 concludes that there is no RAN3 impact to support aperiodic/one-shot SL-PRS transmission in UE-based operation
Observation 5, for periodic SL-PRS transmission in UE-based operation, RRC message is used for resource request, both RRC and DCI can be used for resource assignment.
Proposal 4, for scheme 1, RAN3 discuss whether and how F1AP needs to be enhanced to support periodic SL-PRS transmission in UE-based operation.
Proposal 5, for scheme 1, RAN3 discuss periodic SL-PRS transmission in network-based operation when the progresses of RAN2 are clear.
Observation 6, the resources pools for UE autonomously selection are provided to UE by broadcast system information or dedicated signalling in UE-based opration
Observation 7, it’s not clear that whether LMF can provide resource pools configuration to UE via SLPP for network-based operation.
Proposal 6, for scheme 2, RAN3 discuss whether and how to enhance F1AP to support provide resource pools configuration to UE.
Proposal 7, for scheme 2, RAN3 discuss the impacts on NRPPa/F1AP if the resource pool configuration is sent from LMF to UE. 
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5		Annex A(TP to BL CR for TS 38.413 clarification on Ranging and Sidelink Positioning Service Information)
----------------------------------------------<Start of change>----------------------------------------------
9.3.1.xx1	Ranging and Sidelink Positioning Service Information 
This IE provides information on the UE for Ranging and Sidelink Positioning service.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ranging and Sidelink Positioning Authorized
	M
	
	ENUMERATED (authorized, not authorized, ...)
	This IE indicates whether the UE is authorized to use RSPP communication resources and SL-PRS resources.

	RSPP Transport QoS Parameters
	O
	
	9.3.1.xx2
	This IE applies only if the UE is authorized for Ranging and Sidelink Positioning service.



----------------------------------------------<End of change>----------------------------------------------

6	Annex B (TP to BL CR for TS 38.423 clarification on Ranging and Sidelink Positioning Service Information)
----------------------------------------------<Start of change>----------------------------------------------
9.2.3.x1	Ranging and Sidelink Positioning Services Information
This IE provides information for UE’s Ranging and Sidelink Positioning services.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ranging and Sidelink Positioning Authorized
	M
	
	ENUMERATED (authorized, not authorized, ...)
	This IE indicates whether the UE is authorized to use RSPP communication resources and SL-PRS resources.

	RSPP Transport QoS Parameters
	O
	
	9.2.3.x2
	This IE applies only if the UE is authorized for Ranging and Sidelink Positioning service.



----------------------------------------------<End of change>----------------------------------------------
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