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1. Introduction
At the RAN#98 meeting, a new WID: Expanded and Improved NR Positioning was approved [1]. The objectives associated with RAN3 are highlighted in yellow as follows:
·  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].
· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods [RAN2, RAN3].
· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].
· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].
In this contribution, combined the latest meeting progress from other groups, we analyzed the potential impact on RAN 3 specification in the light of the above objectives.
2.	Discussion
2.1 Sidelink positioning
In RAN3#119bis-e meeting, the agreement was reached only for SL positioning service authorization. According to the meeting discussion, the following open issues need to be further discussed: 
1) The Positioning/Ranging QoS parameters via NG interface;
2) Impact of SL-PRS resource allocation on NRPPa;
3) The SL-PRS resource allocation conflicts issue across nodes;
In the incoming LS from SA2 [2], they asked about whether the Ranging/SL Positioning QoS parameters as defined in clause 5.7.2 of TS 23.586 also need to be provided to NG-RAN?
SA2 has developed the solution on Authorisation and policy/parameter provisioning to NG-RAN, in which 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.
SA2 would further check with RAN3 about the following question:
· Whether Ranging/SL Positioning QoS parameters as defined in clause 5.7.2 of TS 23.586 also need to be provided to NG-RAN?


The Ranging/SL Positioning QoS parameters defined in TS 23.586 are shown below:
Ranging/SL Positioning QoS information contains attributes defined in clause 4.1b of TS 23.273 [8] with the following additions:
-	The accuracy attribute also includes the accuracy of horizontal/vertical distance, the accuracy of horizontal/vertical direction and the accuracy of relative velocity;
-	Range, which indicates the applicability of the QoS attributes in the Ranging/SL Positioning operation over PC5.
Editor's note:	Other QoS attributes are FFS, and will be aligned with RAN WGs.


The Ranging/SL Positioning QoS parameters defined in TS 23.273 are shown below:
LCS Quality of Service information is characterised by 3 key attributes:
-	LCS QoS Class as defined below.
-	Accuracy: i.e. Horizontal Accuracy (see clause 4.3.1 of TS 22.071 [2]) and Vertical Accuracy (see clause 4.3.2 of TS 22.071 [2].
-	Response Time (e.g. no delay, low delay or delay tolerant as described in clause 4.3.3 of TS 22.071 [2]).
NOTE 1:	One or two QoS values for Horizontal Accuracy, Vertical Accuracy can be provided in the location request in addition to a preferred accuracy when LCS QoS Class is set to Multiple QoS Class.

As above, we understand that the Positioning/Ranging QoS parameters are related to the selection of positioning method and the allocation of SL Positioning resources. According to legacy R17 positioning work item, as a decision maker, LMF determines the positioning method selection and corresponding positioning resource allocation. Therefore, for the LMF based positioning procedure, the Qos information for a position session is only terminated in LMF side, the relevant parameters are not introduced into NRPPa. For SL positioning, with or without LMF participation, the choice of positioning method and the request of location resources, do not seem to be determined by NG-RAN. So theoretically, NG-RAN does not need to receive the Positioning/Ranging QoS parameters from AMF.
Proposal 1: Reply the LS to SA2, there’s no need to provide the Ranging/SL Positioning QoS parameters from AMF to NG-RAN.

In addition, for Scheme 1, RAN1 has further agreed that:
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details

Regarding the usage of SL resource pools for SL positioning, RAN1 has agreed that:
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.

According to the RAN1 agreements as above, the resource allocation of SL-PRS does not require the participation of LMF. Therefore,  from RAN3 point of view, there is no specification impact on NRPPa.
Proposal 2: For SL-PRS resource allocation, there is no specification impact on NRPPa.
At last meeting, the SL-PRS resource conflict issue was mentioned by one company, i.e, how to perform SL-PRS resource allocation across nodes for the same positioning session. According to the legacy sidelink resource allocation, for scheme 1 mode, separate SL resource pools can be planned in advance for different cells, so as to avoid the resources allocation conflict from different cell. Similarly, for SL-PRS resource allocation of the scheme 1 mode, the same way can be used to solve the SL-PRS resource conflict issue across nodes.
Proposal 3: The SL-PRS resource conflict issue across nodes can be solved by network implement / configuration.

2.2 LMF-based integrity
In RAN2 #121bis meeting, the following conclusions were reached:
Agreements:
	LS to RAN1 to include a request for confirmation that the beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources for DL-AoD positioning.
	LS to RAN1 to include the question of whether RAN1 identify a need for a DNU flag for measurements.
	For RAT-dependent integrity, the PL calculation is performed by the entity which also performs the position calculation for a location process.
	For UE-based integrity, the integrity parameters of error sources for RAT-dependent integrity are included in assistance data.
	LPP Request/Provide Assistance Data are reused for retrieving the integrity parameters to the UE from the LMF.  The request is per positioning method (as in legacy operation) and the provided integrity parameters are as appropriate for the selected positioning method.
	Use of posSIBs for integrity parameters is not excluded.
	For LMF-based integrity, no integrity KPI (TTA, TIR, and AL) and integrity results transfer in LPP message.
	It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN.
Based on above RAN2 agreement, the integrity related information for the corresponding TRPs, e.g., the distribution for each error sources and the corresponding value of its modeling including mean and stdDeav, the residual risk component for each error sources, etc. should be left to LMF implementation. In addition, according to last RAN3 discussion, most companies supported that for LMF-based integrity, the LMF can determines any desired sample statistics/bounds from the measurements/configurations via existing signaling.
Therefore, there is no need to introduce new signaling for supporting the RAT-dependent integrity error information into RAN3 specification.
Proposal 4: The acquisition of LMF-based integrity related information should be left to implementation / deployment / configuration.
2.3 Bandwidth aggregation and Carrier phase positioning
In RAN1 #112bis meeting, the following conclusions were reached:
Agreements for Bandwidth aggregation:
	For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#113
	For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
	For SRS bandwidth aggregation between SRS in two or three carriers, the aggregated SRS resources are of the same SRS resource-Type
	At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA
	Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds 
	Introduce new UE capability(-ies) to support PRS bandwidth aggregation measurement
	Positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED.
	Positioning SRS bandwidth aggregation is supported for UEs in RRC_INACTIVE state.
	From RAN1 perspective, MG-based bandwidth aggregation measurement is supported. Decide whether PPW is supported for PRS bandwidth aggregation measurement in RAN1#113 meeting.
	For the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, select one of the following solutions for LMF based positioning
	For SRS bandwidth aggregation across two or three carriers, select one of the following options in RAN1#113 meeting
	For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 SRS measurement of single carrier with the necessary update
	For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options
	For SRS bandwidth aggregation between SRS in two or three carriers, decide whether one or more of the following are needed for the aggregated SRS resources in RAN1#113 meeting
	For PRS bandwidth aggregation between PRS in two or three different PFLs, decide whether one or more of the following are needed for the aggregated PRS resources from a TRP in RAN1#113 meeting


Agreements for Carrier phase positioning:
	Introduce DL reference carrier phase (DL RSCP) and NR DL reference carrier phase difference (DL RSCPD) as DL carrier phase measurements.
	Support one of the following options for the definition of the reference point of the UE/TRP carrier phase measurements (down-selection in RAN1#113).
	To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:
	To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements
	Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning
	The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default
	The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose
	Further study whether and how to support a UE/TRP to report the carrier phase measurement quality indication for corresponding the phase measurements.
	For NR UL carrier phase positioning for UE in RRC_CONNECTED and RRC_INACTIVE states, support reuse of existing physical layer procedures for UL positioning (e.g., UL-TDOA), with necessary enhancements in the measurement configuration, measurement request and measurement report (e.g., the configuration related to the NR UL CPP)
	Adopt one of the following options for a timestamp associated with a reported RSCP/RSCPD measurement (make the decision in RAN1#113):
	To address the impact of the phase delays on Tx/Rx RF chains, support one or more of the following options (down-selection in RAN1#113
According to the above agreements of RAN1, many issues need to be pending further discussion at RAN1#113 meeting. So, from the RAN3 perspective, based on the views of most companies at last RAN3 meeting, RAN3 should wait for RAN1 to have a complete and clear solution before designing signaling details for Bandwidth aggregation and Carrier phase positioning.
Proposal 5: For signalling to support NR DL and UL carrier phase positioning and Bandwidth aggregation, RAN3 needs to wait for further progress of RAN1.
3. Conclusion
According to the analysis in section 2, we have the following proposals:
Proposal 1: Reply the LS to SA2, there’s no need to provide the Ranging/SL Positioning QoS parameters from AMF to NG-RAN.
Proposal 2: For SL-PRS resource allocation, there is no specification impact on NRPPa.
Proposal 3: The SL-PRS resource conflict issue across nodes can be solved by network implement / configuration.
Proposal 4: The acquisition of LMF-based integrity related information should be left to implementation / deployment / configuration.
Proposal 5: For signalling to support NR DL and UL carrier phase positioning and Bandwidth aggregation, RAN3 needs to wait for further progress of RAN1.
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1. Overall Description:

Thanks for the LS on Authorization and Provisioning for Ranging/SL positioning.
[bookmark: _GoBack]About SL Positioning/Ranging authorization, RAN3 discussed and agreed to introduce the SL Positioning/Ranging authorization info in NGAP, XnAP and F1AP.
For the question “Whether Ranging/SL Positioning QoS parameters as defined in clause 5.7.2 of TS 23.586 also need to be provided to NG-RAN?” RAN3 understands there’s no need to the Ranging/SL Positioning QoS parameters from AMF to NG-RAN.
RAN3 respectfully requests SA2 to take above information into account for further work.

2. Actions:
To SA2:
ACTION: RAN3 respectfully requests SA2 to take the above information into consideration in their future work.

3. Date of Next TSG-RAN WG3 Meetings:
RAN3#121	       21 - 25 August 	2023		Toulouse, France
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