[bookmark: _Hlk134652297]3GPP RAN WG3 Meeting #120	R3-233064
Incheon, KR, 22nd – 26th May, 2023
Agenda Item:	23.2
Source:	Ericsson
Title:		Discussion on RAN3 impacts to support Rel-18 positioning enhancements
Document for:	Discussion
Introduction
At RAN#99, the Work Item on "Expanded and Improved NR Positioning" was agreed in [1].
During RAN3#119bis-e meeting the topics of SL positioning, LPHAP, among others were discussed. Following the recommendation from last meeting’s discussion [2], in this contribution, we discuss the following topics:
· SL-Positioning
· LPHAP 
· LMF-based Integrity
Discussion
Sidelink Positioning
In last meeting, it was agreed that the Ranging/SL Positioning services authorization IE will be added in the following messages:
NGAP:
· INITIAL CONTEXT SETUP REQUEST
· UE CONTEXT MODIFICATION REQUEST
· HANDOVER REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE
F1AP:
· UE CONTEXT SETUP REQUEST
· UE CONTEXT MODIFICATION REQUEST
XnAP:
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE

[bookmark: _Hlk134621504]A draft BL CR to F1AP is proposed in [3] for endorsement, introducing a new Sidelink Positioning and Ranging Services Authorized IE in the affected F1 messages.
Proposal 1: Endorse the F1 BL CR adding the Sidelink Positioning and Ranging Services Authorized IE
Regarding the need of SL Positioning/Ranging QoS parameters (FFS), SA2 sent a LS in [4] questioning 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. However, it seems that this aspect has already been resolved by SA2 in their CR [5], where the following text is agreed for introducing UE types’ authorization and PC5 QoS parameters related to Ranging/SL positioning in the service authorization information:
	If the UE is authorised to use Ranging/SL positioning services, then the AMF shall include in a NGAP message sent to NG-RAN:
-	"Ranging/SL positioning services authorised" information, including one or more of the following:
-	whether the UE is authorized to use Ranging/SL Positioning over PC5;
-	whether the UE is authorized to act as a Located UE;
-	whether the UE is authorized to act as a SL Positioning Client UE;
-	whether the UE is authorized to act as a SL Positioning Server UE.
-	the PC5 QoS parameters related to Ranging/SL positioning used by the NG-RAN for the resource management of UE's PC5 transmission for Ranging/SL Positioning services in network scheduled mode.
Editor's Note: "Ranging/SL positioning services authorised" information needs the coordination with RAN WGs.
[…]
Editor's note:	What PC5 QoS parameters for Ranging/SL Positioning services are used by NG-RAN will be defined in cooperation with RAN WGs.
Editor's note:	Whether positioning QoS parameters (i.e. LCS QoS information) needs to be provided to NG-RAN is FFS.




[bookmark: _Hlk134622047]It is also mentioned that the PC5 QoS parameters related to Ranging/SL positioning are also included in the N2 and Xn handover related messages, cited above. Therefore, it seems the question from the SA2 LS [4] stems from the editor’s notes highlighted in green in the CR [5] that simply asks for coordination with RAN groups and the LS is a formality. RAN3 can therefore add the UE types authorization information and PC5 QoS parameters related to Ranging/SL positioning in the aforementioned new service authorization IE and the LCS QoS information and respond to SA2 that RAN3 has aligned their specifications with SA2 latest agreements to TS 23.586
Proposal 2: RAN3 to introduce the following in the Sidelink Positioning and Ranging Services Authorized IE in NG/Xn/F1:
1. UE authorization type, to act as Located UE; SL Positioning Client UE; SL Positioning Server UE, can be encoded as BITSTRING(8)
2. PC5 QoS parameters related to Ranging/SL positioning
3. LCS QoS Information

On the other hand, it was mentioned in last meeting by [6] that the following RAN1 agreement makes SL-PRS resource allocation through higher layers (from the LMF) not to be supported:
	Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 



Scheme 1 is related to the following RAN1 agreement:
	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




It seems that option 1 is ruled out by RAN1 and that option 2 based on gNB configuration is kept. However, it is erroneous to consider that, based on this RAN1 agreement, the LMF or NRPPA impacts are out of the scope of scheme 1 SL-PRS resource allocation. In fact, the LMF obviously needs to be involved in the signalling to communicate with the measuring UE. Besides, for scheme 1, network-controlled resource allocation, the gNB must configure the source UE for SL-PRS transmission based on some recommendation from LMF (e.g., SL PRS characteristics for pre-configuring SL-PRS by the serving gNB) and the LMF should signal the SL-configuration to the other measuring UEs (e.g. RSU). In that sense, the signalling flow could be almost similar to e.g., UL-AoA or multi-RTT, where the serving gNB configures and provides the SL PRS configuration instead of UL-SRS to LMF after getting a new request from LMF via NRPPa POSITIONING INFORMATION REQUEST message.
Observation 1: In network-centric approach (scheme 1 from RAN1 agreement) for SL-PRS resource allocation, the LMF is involved in assisting the serving gNB configuring the UE and may provide recommendation to serving gNB for configuring the TRPs for SL-PRS resource allocation and transmission. 
Based on receiving the UE’s SL configuration by gNB (which can consist of SL BWP, UE SL active BW configuration, BW configuration of SL resource pool, other SL parameters, etc. other parameters up to RAN1/RAN2.) the LMF can configure/control the PRS resource pools and configure the other UEs/RSUs for SL measurement. An overall call-flow with re-using existing NRRPA/F1AP procedures is presented below:
 [image: ]
Figure 1: Signaling flow of SL-related information over NRPPA and F1AP to support scheme 1 SL positioning.
We note that TRPs could also signal their capability for SL-PRS transmission as part of the TRP Information Exchange procedure in step 2 above.
It is proposed to discuss the improvements to NRPPA/F1AP procedures to support SL-PRS configuration in network-centric approach. Similar to UL-SRS, the improvements from RAN3 perspective can consist of:
1) Additions of SL-PRS capability information in the NRPPA/F1AP TRP information Exchange procedures
2) A new indicator in the NRPPA/F1AP POSITIONING INFORMATION REQUEST messages for querying UE SL information
3) Signalling in the NRPPA/F1AP POSITIONING INFORMATION RESPONSE/UPDATE messages the UE SL positioning Configuration
Proposal 3: RAN3 to discuss on NRPPA (and F1AP) enhancements to support SL-PRS configuration in network-centric approach:
1) Additions of SL-PRS capability information in the NRPPA/F1AP TRP information Exchange procedures
2) new indicator in the NRPPA/F1AP POSITIONING INFORMATION REQUEST messages for querying UE SL information (e.g. BWP info)
3) Signalling in the NRPPA/F1AP POSITIONING INFORMATION RESPONSE/UPDATE messages the UE SL positioning Configuration
A LS to RAN1/RAN2 can also be sent to clarify the network signalling and potential impacts to RRC/LPP
LPHAP
LPHAP Indication
In TS 23.273, it is specified that LMF signals an LPHAP indication to NG-RAN in the positioning message if received from AMF:
	5.15      Support of Low Power and High Accuracy Positioning
Service requirements for low power and high accuracy positioning (LPHAP) is defined in TS 22.261 [3] and TS 22.104 [39]. Support of low power and high accuracy positioning is optional in this release of specification.
Low power and high accuracy positioning is supported via subscription and in the LCS related subscriber data in the UDM, an LPHAP indication may be included.
During the positioning procedure, AMF provides the LPHAP indication to the LMF. The LPHAP indication is either obtained from the GMLC, or stored in the UE LCS context received during UE registration procedure.
If LMF receives from AMF of the LPHAP indication in the location request, LMF determines appropriate positioning method, e.g. network-based positioning method, or may determine to trigger the low power periodic and triggered 5GC-MT-LR procedures in clause 6.7 by taking into account the LPHAP indication. In addition, LMF also sends LPHAP indication to RAN in the positioning procedure, as defined in clause 6.11.2.
Editor's note:    whether Low power and/or High Accuracy capability/preference can be indicated by the UE to the network is FFS.



The details of the LPHAP indication are not specified, it can be a simple flag to indicate that the UE will use a LPHAP session. It is however unclear what is gNB behavior upon receiving the IE, i.e., whether deciding for UE RRC state decision or another purpose. Since we specify the receiver’s behavior in RAN3, we cannot add this IE without knowing its purpose.
Observation 2: It is unclear what is the purpose of the LPHAP indication and how should gNB act upon
Proposal 4: Do not add the LPHAP indication until its purpose is clarified.

UL SRS Enhancements
In last meeting, different options have been proposed to enable Validity Area (VA) determination for SRS transmission continuity in RRC_INACTIVE, e.g.:
1. LMF determines a set of predetermined SRS configurations [7];
2. Resource negotiation between LMF and neighbor gNBs [8];
3. Resource reservation request by LMF toward neighbor gNBs, resulting in VA determination [9].
All these options heavily rely on NRPPa signaling. Because of this, they may run into the following problems:
a) Latency issues: depending on the deployment, in case the LMF is centralized, the transport connection between the RAN and the 5GC which carries the NG interface used to transport the NRPPa messages may introduce significant latency;
b) Scalability issues: as the number of UEs being positioned with LPHAP increases, the resource negotiation/allocation/reservation procedure instances over NRPPa will increase proportionally; to mitigate this effect, some signaling mechanisms to aggregate these procedures might need to be considered.
Furthermore, the SRS configuration thus obtained may be suboptimal. In particular:
· For Option 1, a number of predetermined SRS configuration must be generated by the LMF; this will not scale for high number of UEs (also depending on the computational power of the LMF).
· For Option 2, due to the fact that the LMF does not have visibility on the up-to-date radio resource situation in the gNBs, the negotiation procedures might often fail. When this happens, a number of attempts might be needed to find an acceptable SRS configuration, causing additional signaling load and increased latency for the overall process.
· For Option 3, each non-serving gNB is required to reserve resources regardless of its local radio resource situation, without the possibility for a failure case (i.e. a feedback message from the gNB to the LMF is missing).
Observation 3: Signaling mechanisms for VA determination which rely on NRPPa may run into latency issues and scalability issues.
It is therefore preferable to have a simple solution and leave the determination of the VA to OAM to avoid further RAN3 impacts (NRPPA, F1AP and possible XnAP impacts) with a complex network design tat can cause network performance deterioration due to scalability issues. 
A simple alternative to solution [9] for reservation of resources can be to notify the neighbour gNBs using a dedicated Class 2 NRPPa procedure (e.g. VALIDITY AREA INFORMATION NOTIFICATION message). Unlike the solution in [9], this is merely a notification to the concerned gNBs (determined by OAM) of the complete set of allocated SRS in the VA. The receiving gNBs are not required to reserve resources and may opt for a different allocation once the UE lands in one of their served cells. For this reason, there is no need for a response message from the gNBs to the LMF. 
[image: ]
Figure 3.  NRPPA VALIDITY AREA INFORMATION NOTIFICATION signalling

Proposal 5: 
1) The VA is determined by OAM. 
2) The LMF sends a Class 2 NRPPa procedure (e.g. VALIDITY AREA INFORMATION NOTIFICATION message) to the gNBs in the VA. The receiving gNBs are not required to reserve resources and may opt for a different allocation once the UE lands in one of their served cell
The UE that resumes in a gNB among the VA, can be expected that the new gNB serves it with the same SRS configuration as the old gNB in the VA. If not, the new serving gNB signals the cell ID in the POSITIONING INFORMATION UPDATE message to LMF, and a new configuration takes place.
Proposal 6: When the new gNB cannot serve the UE with the same SRS configuration for the VA, the new gNB signals the cell ID in the POSITIONING INFORMATION UPDATE message to LMF
Positioning Integrity 
In Rel-18, RAT-dependent positioning integrity is considered as part of the WID, which includes both UE based positioning and LMF based positioning. For UE based RAT-dependent positioning integrity and LMF based RAT-dependent positioning integrity, there is no mechanism in NRPPA to support UE and gNBs reporting the standard deviations for the known error sources to LMF. 
Observation 4: For UE based RAT-dependent positioning integrity and LMF based RAT-dependent positioning integrity, there is no mechanism in NRPPA to support UE and gNBs reporting the standard deviations for the known error sources to LMF.
RAN2 have sent a LS in [10] stating that RAN2 has made the following working assumption on LMF-based RAT-dependent integrity:
Working assumption:
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
From our understanding, the gNB can add a measure of integrity and the rest depends on the LMF (up to implementation as stated in the RAN2 WA). Besides, there is already a source error for the measurement and that should be enough to add an indication in the Measurement Quality IE, with the error that maps to that quality level signalled to LMF. 
The LMF may ask TRPs/gNB to report the measurement quality metric used for integrity precision in advance (e.g. this can be as new bit in the Measurement Characteristics Request Indicator IE.)

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measurement characteristic request indicator
	M
	
	BIT STRING (SIZE(16))
	Each position in the bitmap represents a requested measurement characteristic:

first bit: Measurement Beam Information

Second bit: Extended Additional Path List 

Third bit: Additional Path Power 

Fourth Bit: Multiple UL AoA of Additional Path 

Fifth bit: LoS/NLoS Information 

Sixth bit: TRP Rx TEG association for UL-TDOA

Seventh bit: TRP RxTxTEG-ID information for DL+UL positioning.

Eighth bit: SRS Resource Type 

Ninth bit: Multiple Measurement Instances

Tenth bit: measurement integrity quality

Other bits reserved for future use. Value ‘1’ indicates ‘requested measurement characteristic’, Value ‘0’ indicates ‘not requested’.



Then TRP/gNB reports along with the measurement the integrity precision quality, consisting of a scaling factor to map the measurement quality value to the standard deviation of an error source.
TS 38.455 9.2.43 Measurement Quality 
This information element contains the TRP’s best estimate of the quality of the measurement. In this option, the standard deviation is instead signaled by combining the measurement quality (angle or timing)  with a scaling factor. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Measurement Quality
	M
	
	
	

	>Timing Measurement Quality
	
	
	
	

	>>Measurement Quality
	M
	
	INTEGER(0..31)
	TS 37.355 [14]

	>>Resolution
	M
	
	ENUMERATED(0.1m, 1m, 10m, 30m, …)
	TS 37.355 [14]

	>Angle Measurement Quality
	O
	
	
	

	>>Azimuth Quality
	M
	
	INTEGER(0..255)
	

	>>Zenith Quality
	O
	
	INTEGER(0..255)
	

	>>Resolution
	M
	
	ENUMERATED (0.1deg, …)
	

	>Integrity precision quality
	O
	
	
	

	>>Scaling factor
	M
	
	INTEGER(1..20)	
	

	>>scaling factor resolution
	M
	
	ENUMERATED(singleDot, doubleDot)
	



Proposal 7: Introduce a new Integrity Precision quality IE in the Measurement Quality IE to allow LMF compute Integrity based on implementation.
On the other hand, in the LS [10], we remark this question to RAN1:
· Q2: Are DNU flag(s) for TRP/UE positioning measurements needed or not?
This is yet another case where RAN1 is questioned to discuss network signalling, which infringes the 3GPP WGs ToRs. If the NG-RAN does not want to send one or more measurements, it will simply not include them when signaling the measurement report to the LMF. RAN1 should stop discussing stage 3 signlling details outside of their ToR. 
[bookmark: _Hlk134650424]Observation 5: If the NG-RAN does not want to send one or more measurements, it will simply not include them when signaling the related information to the LMF. No need for DNU flags, RAN1 should not discuss stage 3 network signalling aspects
A TP to NRPPA BL CR [11]capturing the above prposals is proposed for discussion and agreement.
Conclusions and Proposals
Our observations and proposals are summarized below.
Proposal 1: Endorse the F1 BL CR adding the Sidelink Positioning and Ranging Services Authorized IE
Proposal 2: RAN3 to introduce the following in the Sidelink Positioning and Ranging Services Authorized IE in NG/Xn/F1:
1) UE authorization type, to act as Located UE; SL Positioning Client UE; SL Positioning Server UE, can be encoded as BITSTRING(8)
2) PC5 QoS parameters related to Ranging/SL positioning
3) LCS QoS Information
Observation 1: In network-centric approach (scheme 1 from RAN1 agreement) for SL-PRS resource allocation, the LMF is involved in assisting the serving gNB configuring the UE and may provide recommendation to serving gNB for configuring the TRPs for SL-PRS resource allocation and transmission. 
Proposal 3: RAN3 to discuss on NRPPA (and F1AP) enhancements to support SL-PRS configuration in network-centric approach:
1) Additions of SL-PRS capability information in the NRPPA/F1AP TRP information Exchange procedures
2) new indicator in the NRPPA/F1AP POSITIONING INFORMATION REQUEST messages for querying UE SL information (e.g. BWP info)
3) Signalling in the NRPPA/F1AP POSITIONING INFORMATION RESPONSE/UPDATE messages the UE SL positioning Configuration
Observation 2: It is unclear what is the purpose of the LPHAP indication and how should gNB act upon
Proposal 4: Do not add the LPHAP indication until its purpose is clarified.
Observation 3: Signaling mechanisms for VA determination which rely on NRPPa may run into latency issues and scalability issues.
Proposal 5: 
1) The VA is determined by OAM. 
2) The LMF sends a Class 2 NRPPa procedure (e.g. VALIDITY AREA INFORMATION NOTIFICATION message) to the gNBs in the VA. The receiving gNBs are not required to reserve resources and may opt for a different allocation once the UE lands in one of their served cell
Proposal 6: When the new gNB cannot serve the UE with the same SRS configuration for the VA, the new gNB signals the cell ID in the POSITIONING INFORMATION UPDATE message to LMF
Observation 4: For UE based RAT-dependent positioning integrity and LMF based RAT-dependent positioning integrity, there is no mechanism in NRPPA to support UE and gNBs reporting the standard deviations for the known error sources to LMF.
Proposal 7: Introduce a new Integrity Precision quality IE in the Measurement Quality IE to allow LMF compute Integrity based on implementation.
Observation 5: If the NG-RAN does not want to send one or more measurements, it will simply not include them when signaling the related information to the LMF. No need for DNU flags, RAN1 should not discuss stage 3 network signalling aspects
Discuss the LS to RAN1 on SL Positioning, the LS to RAN2 on LPHAP and agree the TP to NRPPA BL CR [11]
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[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	NR_pos_enh2

Source:	RAN3
To:	RAN2
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Contact person:	Yazid Lyazidi
	Yazid.Lyazidi(at)Ericsson.com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	

1. Overall Description:
RAN3 thanks RAN2 for their LS.
RAN3 have discussed the impacts of supporting UL SRS enhancement in Rel-18 with a validity area. Based on RAN3 analysis, the SRS configuration for the UE in RRC_INACTIVE for a validity area can be left to gNB implementation.
Regarding the RAN2 agreement for SRS transmission in RRC_INACTIVE:
Agreements:
RAN2 assume when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request
What the UE may or may not do is out of RAN3 scope. However, it should be noted that a) it should not be expected that the new gNB configures the UE with SRS, and b) if it does, such SRS configuration should not be expected to be the same as in the old gNB.

2. Actions:
To RAN2:
ACTION: 	RAN3 kindly ask RAN2 to take the above into account.

3. Date of Next TSG-RAN3 Meetings:
TSG RAN3 Meeting #1201	21 - 25 August 2023		Republic of France, Toulouse
TBD

LS to RAN1
3GPP RAN WG3 Meeting #120	R3-23xxxx
Incheon, KR, 22nd – 26th May, 2023
Title:	LS on SL-PRS resource allocation and configuration
Response to:	
Release:	Rel-18
Work Item:	NR_pos_enh2

Source:	RAN3
To:	RAN1, RAN2
Cc:	

Contact person:	Yazid Lyazidi
	Yazid.Lyazidi(at)Ericsson.com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	

1. Overall Description:
RAN3 have discussed how to support SL-PRS resource allocation in scheme 1 network-controlled mode.
To RAN3’s understanding, the SL-PRS resource allocation and configuration in scheme 1 will follow similar design as UL-SRS configuration, where the serving gNB configures the SL positioning transmission (e.g. SL bandwidth information) to the transmitting (source) UE, then informs the LMF, which will then signal the configuration to the listening (destination) UEs.
RAN3 kindly asks RAN1 to confirm this understanding

2. Actions:
To RAN1,RAN2
ACTION: 	RAN3 kindly asks RAN1 and RAN2 to feedback on the above.

3. Date of Next TSG-RAN3 Meetings:
TSG RAN3 Meeting #1201	21 - 25 August 2023		Republic of France, Toulouse
TBD
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