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Introduction
At RAN#99, the Work Item on "Expanded and Improved NR Positioning" was agreed in [1] which includes the following objectives 
	The objective of this work item is to specify solutions to introduce sidelink ranging/positioning, to introduce integrity for RAT-dependent positioning methods, to enable LPHAP use-case 6 defined in TS 22.104, to improve positioning accuracy, and to introduce support of positioning for RedCap UEs.  
The specific objectives of this work item are:
· 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 support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].

· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [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 with measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].

· Define extensions of signalling, protocol, and procedure for NR positioning enhancement, as needed for the above objectives [RAN3].
.




During the Rel-18 SI, RAN3 has made the following agreements:
	The current NG-RAN positioning architecture can in principle be re-used to support Sidelink Positioning in in-coverage and partial coverage scenarios.
During a Work Item phase RAN3 should:
· Specify the support of the Sidelink Positioning and the Ranging Service Authorizations signalling to NG-RAN as needed, taking into account SA2 decisions on this aspect.
· Specify the potential impacts of the Sidelink resource pools, the Sidelink positioning measurements, the UL CPP measurements, the LPHAP, the RedCap positioning and the positioning Integrity, as needed, taking into account RAN1/RAN2 decisions.



In this contribution we go through each sub topic of the R18 Positioning work item and highlight the RAN3 impacts, taken into consideration the recent RAN1 and RAN2 agreements.
Discussion
Sidelink Positioning
The SL positioning objectives impacting RAN3 are:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· [..]
· 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] 




During the SI phase, RAN3 has discussed that some authorization information for UE to be able to use SL Positioning and Ranging services may be provisioned by AMF to NG-RAN pending on SA2 decision. Looking at TS 23.586 V0.2.0 [2] section 4.3.3, it seems that indications about UE authorization status for Ranging/SL Positioning over PC5 and potentially PC5 QoS parameters related to Ranging/SL positioning need to be signalled over NGAP:
	[bookmark: _Toc19199058][bookmark: _Toc27821847][bookmark: _Toc36126201][bookmark: _Toc45012525][bookmark: _Toc51753951][bookmark: _Toc51754085][bookmark: _Toc51838912][bookmark: _Toc66692635][bookmark: _Toc66701814][bookmark: _Toc69883471][bookmark: _Toc73625479][bookmark: _Toc122420820][bookmark: _Toc125508450][bookmark: _Toc125508609][bookmark: _Toc125974536][bookmark: _Toc128730180]4.3.3	AMF
In addition to the functions defined in TS 23.287 [6] and TS 23.304 [7], the AMF performs the following functions:
-	Select a PCF supporting Ranging/SL positioning Policy/Parameter provisioning based on indication of Ranging/SL positioning Capability as part of the 5G ProSe Capability/V2X capability in the "5GMM capability" in the Registration Request.
-	Store the Ranging/SL positioning Capability.
-	Forward the Ranging/SL positioning Capability of Target UE to LMF.
-	Forward the Ranging/SL positioning Capability to PCF.
-	Obtain from UDM the subscription information related to Ranging/SL positioning and store them as part of the UE context data.
-	Provision the NG-RAN with indication about the UE authorization status about Ranging/SL Positioning over PC5 (i.e. as Ranging/SL positioning-enabled UE);
-	Provision the NG-RAN with PC5 QoS parameters related to Ranging/SL positioning over PC5.
Editor's note:	It is FFS what the Ranging/SL positioning QoS parameters are, whether the Ranging/SL positioning QoS parameters are needed and how to use the Ranging/SL positioning QoS parameters.



Observation 1: SA2 have agreed to provision the NG-RAN with indication about the UE authorization status about Ranging/SL Positioning over PC5. The Ranging/SL positioning QoS parameters are FFS.
Considering how legacy V2X and ProSe service authorizations and their QoS parameters IEs are signalled in NG-AP, the following messages will be impacted should RAN3 decide to add signalling support for Ranging/SL positioning authorization:
· INITIAL CONTEXT SETUP REQUEST
· UE CONTEXT MODIFICATION REQUEST
· HANDOVER REQUEST
· PATH SWITCH REQUEST ACKNOWLEDGE
Also, since authorization information is signalled together with the UE context in NG-RAN, as was done for legacy V2X/ProSe authorizations and QoS parameters, the following F1AP messages would also be impacted:
· UE CONTEXT SETUP REQUEST
· UE CONTEXT MODIFICATION REQUEST
And the XnAP messages:
· HANDOVER REQUEST
· RETRIEVE UE CONTEXT RESPONSE
It is proposed to add the service authorization indications and dedicated QoS parameters(FFS) for Ranging and SL Positioning in the relevant NGAP, F1AP and XnAP messages as was done for legacy V2X and ProSe.
Proposal 1: Introduce the Ranging/SL positioning Authorized IE and the Ranging/SL positioning PC5 QoS Parameters IE 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
Note1 : whether the Ranging/SL positioning PC5 QoS Parameters IE is needed is FFS
Note2: The encoding of the Ranging/SL positioning Authorized IE, whether common for Ranging and SL positioning or separate is FFS

On the other hand, it was agreed during the SI that the current NG-RAN positioning architecture can be re-used to support Sidelink Positioning in in-coverage and partial coverage scenarios. For SL-PRS-based measurements such as AoA/ZoA, gNB Rx-Tx, RTOA and RSRPP, in the network-centric operation, the LMF might provide some assistance data to gNB for SL-PRS resource allocation. For instance, some requested SL PRS characteristics for pre-configuring SL-PRS by the serving gNB. The PRS Configuration Exchange procedure can be re-used for this purpose.
Observation 2: In network-centric approach, the LMF may provide recommendation to gNB for configuring the TRPs for SL-PRS resource allocation and transmission. The PRS Configuration Exchange procedure can be re-used for this purpose.
It is proposed to discuss whether any improvements to NRPPA procedure can be considered to support SL-PRS configuration in network-centric approach, where coverage scenario is applicable.
Proposal 2: RAN3 to discuss on NRPPA (and F1AP) enhancement to support SL-PRS configuration in network-centric approach.
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 unclear however what is gNB behavior upon receiving the IE, i.e., whether deciding for UE RRC state decision. If so, it is better if the LPHAP indication is signaled directly from AMF to gNB as part of UE context. It is proposed to wait further on RAN2 decision concerning gNB’s behaviour.
Observation 3: It is unclear what is the purpose of the LPHAP indication and how should gNB act upon
Proposal 3: Add a LPHAP Indication IE in the POSITIONING INFORMATION REQUEST message, the IE encoding and procedural text are FFS
Extending eDRX cycle beyond 10.24s in RRC_INACTIVE for LPHAP
The support of eDRX longer than 10.24 sec is part of Rel-18 eRedCap work item, which officially starts in RAN3#119bis-e meeting. The overall stage 2 signalling is described in TS 23.502 where NG-RAN based on implementation triggers the NGAP request to CN to activate data/signalling buffering and providing the configured eDRX cycle value for RRC_INACTIVE to AMF. The N2 procedure in steps 2 and 6 below have still not been defined in RAN3.
	[bookmark: _Toc122443213]4.8.1.1a	Connection Inactive procedure with CN based MT communication handling
This procedure may be initiated by the serving NG-RAN node when CN based mobile terminating (MT) communication handling is requested for a UE that is configured with eDRX cycle value longer than 10.24 seconds for RRC_INACTIVE state and has at least one PDU session with active user plane as defined in clause 5.31.7 of TS 23.501 [2].


Figure 4.8.1.1a-1: NG-RAN initiated Connection Inactive procedure with CN based MT communication handling




Generally in 3GPP, specification work should not overlap with other parallel specification works nor be transplanted on top of another work item that is still being specified; here, Rel-18 positioning impacting a procedure that has yet to be defined in Rel-18 RedCap WI. We have seen similar behaviour in the past release which had led to large scope of work which could not be finished on time due to collisions with other WIs. The case of positioning with SDT without anchor relocation is an example of an item that could not be completed because of this kind overlap, leading it to be postponed to TEI work or to next releases. 
Therefore, any aspect related to LPHAP impact on R18 RedCap work for RRC_INACTIVE larger than 10.24 sec can be considered after the work of Rel-18 RedCap is finished.
Observation 4: It is not according to 3GPP principles to transplant specification work on top of other parallel work items that are still being specified, or for which specification work has not even started. We have seen similar behavior in the past release which led to conflicting outcome.
Proposal 4: Any aspect related to LPHAP impact on the eDRX cycle larger than 10.24 sec in RRC_INACTIVE related to R18 RedCap can be considered after the work of Rel-18 RedCap is finished.

UL SRS Enhancements

The WID mentions different objectives for UL SRS enhancements:
	· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancement’s 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].
· SRS for positioning activation/request procedure(s) [RAN2, RAN1].



We list below the agreements made by RAN2 regarding the SRS Positioning validity area:
Agreements:
When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.

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.
LS to RAN3 to confirm this.

The LS to RAN3 mentioned in above RAN2 agreement was received in [3].
The motivation of the UL SRS enhancement in Rel-18 is to support pre-configuration of a list of SRS resources characteristics in a validity area that consists of a list of cells, where the UE will find a valid SRS configuration when it sends a RRC resume request to a new gNB after coming back from RRC_INACTIVE state. Some considerations and questions can be raised based on this understanding:
1) The LMF, based on knowledge of serving and non-serving gNBs TRPs capabilities, can recommend a list of SRS characteristics to the serving gNB, that it can use for determining the valid superset SRS configuration for the UE in multiple cells and configuring the UE to use this common SRS configuration before releasing it to RRC_INACTIVE state. We can note that RAN1 have agreed on the parameters that will be used by the network for this SRS pre-configuration as can be seen from the RAN1 agreements below:
	Agreement
For SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support the following:
· An SRS positioning validity area consists of cells configured in the same band and the same carrier, and the following parameters with respect to BWP information of SRS for positioning configuration are commonly applied across cells within the validity area:
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix

Agreement
· For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, at least the following parameters in SRS for positioning configuration are commonly configured across cells within the validity area:
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping-r16
· resourceType
· FFS: whether sequenceId is configured commonly across cells or per cell

Agreement
· From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state. Details can be up to RAN2.
· For TA validation, use of area-specific RSRP change threshold is feasible
· FFS: which RS is the reference RS for the RSRP change threshold



2) A question that arises is how big is the SRS positioning validity area? From RRC_INACTIVE state perspective, the validity area should be lesser or equal in terms of size to the RNA, which is set up by RAN implementation. If so, to configure the SRS validity area within the RNA for both Inactive mobility and SRS UL transmission, the serving gNB must also know of the other nodes TRP positioning capabilities in order to select the gNBs/TRPs that can support the common UL SRS configuration in multiple cells; i.e., by knowing their SSB configuration, spatial beam relation information, coordinates, etc., all this would involve Xn signalling to exchange static gNB information that contains their TRPs configuration. Considering that up to 65k TRPs can be supported in one NG-RAN node, this will create an important overhead in the network, which should not be desired.
3) Another issue is about resources overprovisioning. If the SRS validity area is set to be too big (e.g. up to the size of the RNA), the serving gNB might ask all other nodes to perform the measurement/listening of the UL measurements, which would then need to be exchanged over Xn whenever the UE resumes in a configured gNB for UL SRS reception in the validity area. This would increase the network load as multiple gNBs/TRPs need to perform the reception of the UL measurements and exchange it to each other before being sent to the LMF. Considering that the UE may perform SDT without anchor relocation in short sessions while staying in RRC_INACTIVE state where the CN is not involved, and that the UE can pop up anywhere in the validity area, it makes the support of SRS transmission measurements in multiple cells challenging and signaling-heavy from NG-RAN perspective. 
4) From LMF perspective, if a gNB/TRP can no longer be used for SRS transmission measurements in multiple cells due to RLF, traffic overload, etc, a signaling is needed to LMF to update the SRS pre-configuration for the validity area. F1AP signaling will also be impacted.
 
Based on these observations, we remark that supporting UL SRS enhancement in Rel-18 with pre-configuration of a list of SRS resources characteristics in a validity area may lead to massive signaling over RAN3 interfaces XnAP, NRPPA and F1AP, also over-provisioning of nodes must be done in all cases, even in the scenario where UE may just perform SDT in short sessions without CN/LMF awareness. Note that the SDT is implementation-based decision, same as RNA configuration. It is proposed that RAN3 discusses all these impacts and informs RAN1 and RAN2 accordingly.
Observation 5: supporting UL SRS enhancement in Rel-18 with pre-configuration of a list of SRS resources characteristics in a validity area may lead to massive signaling over RAN3 interfaces XnAP, NRPPA and F1AP, also over provisioning of nodes typically needs be done to support scenario where UE may just perform SDT in RRC_INACTIVE state in short sessions. 
Proposal 5: RAN3 to inform RAN1 and RAN2 about RAN3’s concerns on UL SRS enhancement for validity area and the incurred massive signaling and overprovisioning  issue
Regarding the LS action in [3], 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. A draft LS is provided as Annex to this document. 
eDRX alignment with DL PRS
Another objective that may impact RAN3 is the topic of aligning eDRX cycles with DL PRS, so that the LMF aligns the DL PRS measurements (e.g. periodicity of the PRS-based measurements) with the UE wake up times to monitor POs. The issue however is that eDRX cycles are configured per UE while DL PRS configuration is per TRP.
A solution to consider is to make LMF request the eDRX information from NG-RAN during the Positioning Information exchange procedure, so that LMF is aware of the configured eDRX cycles for UE in both IDLE and INACTIVE, as well as whether the NG-RAN will move the UE to RRC_INACTIVE or RRC_IDLE states based on the indication per cell that is present in SIB1 and defined in TS 38.304:
	The UE operates in eDRX for CN paging in RRC_IDLE or RRC_INACTIVE states if the UE is configured for eDRX by upper layers and eDRX-AllowedIdle is signalled in SIB1. The UE operates in eDRX for RAN paging in RRC_INACTIVE state if the UE is configured for eDRX by RAN and eDRX-AllowedInactive is signalled in SIB1.



Since for RAN Paging, the neighbor gNBs in the RNA use the eDRX information for paging the UE (See XnAP RAN PAGING message where eDRX information is signalled), it is best that the LMF is the entity that aligns the eDRX of the UE with the DL PRS frequency, so that it sends the request for PRS configuration to neighbour gNBs in the configured RNA to be aligned with UE’s configured eDRX cycles by the anchor gNB. A figure is presented below for illustration:
[image: ]
Fig 1.  eDRX and DL PRS alignment
Observation 6: eDRX and DL PRS alignment can be realized at LMF based on LMF requesting eDRX information from NG-RAN node, and NG-RAN node indicating whether eDRX-AllowedIdle or eDRX-AllowedInactive is present in SIB1 
Proposal 6: RAN3 to discuss and consider the proposed enhancement to the Positioning Information Exchange procedure to support eDRX and DL-PRS alignment at the LMF

Bandwidth aggregation for positioning measurements
RAN1 have made the following agreements related to Bandwidth aggregation for positioning measurements:
	Agreement
For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked. 
· FFS whether the link is for all TRPs or per TRP basis
· FFS whether the link is per PRS resource set basis or per PRS resource basis.




	Agreement
For SRS bandwidth aggregation across two or three carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked 
· SRS resources are per BWP per carrier configuration
· FFS whether the link is per SRS resource set basis or per SRS resource basis.

Agreement
· Support LMF-initiated and UE-initiated on-demand PRS request for PRS bandwidth aggregation
· FFS details
· Support preconfigured on-demand PRS across PFLs for PRS bandwidth aggregations
· FFS details

Agreement
From RAN1 perspective, support UE performs PRS measurement across multiple aggregated PFLs in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE state.

Agreement
Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· Single UL RTOA or gNB Rx-Tx time difference is reported for the SRS resources across aggregated carriers
· FFS: RSRP or RSRPP
· FFS: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
· Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs



On the first agreement, it is mentioned that some indication per TRP or per PRS resource basis could be introduced in the future to indicate whether there is an aggregation across positioning frequency layers. If such indication is needed, it could be indicated in the NRPPA and F1AP PRS CONFIGURATION RESPONSE messages where both TRP IDs and PRS configuration are signalled to LMF.
Regarding the second set of agreements, the signaling in NRPPA and F1AP will need to be impacted to link the SRS that need to be aggregated in the measurement report. For instance, based on LMF request, an Aggregation ID could be added to the SRS configuration either per SRS resource set level or per SRS Resource level. By knowing if SRS aggregation is supported and has been configured by the gNB, the LMF can ask the TRP to report UL measurement using only the bandwidth associated with this aggregated SRS resources, e.g., by pointing to the aggregation ID in the MEASUREMENT REQUEST. See Fig. 2 below.
[image: ] 
Fig.2 Signaling of SRS Bandwidth aggregation
[bookmark: _Hlk130941351]In the measurement report, the gNB-DU can include in the TRP measurement report whether the positioning measurements have been done using the indicated SRS aggregated bandwidth, i.e. by indicating in the TRP report whether the measurement are associated with an aggregation ID (e.g., as new IE in the SRS Resource Type IE), or by listing the SRS resources used for this measurement reporting which are part of the aggregated bandwidth. If not, the gNB-DU reports the measurement as in legacy. However an indication in the SRS Resource Type IE will still allow LMF to know if measurements with aggregated SRS resources could be reported by the gNB.
Observation 7: Bandwidth aggregation for positioning measurements may have RAN3 impacts on the PRS Configuration procedure and in the SRS measurement report
Proposal 7: RAN3 to consider supporting SRS bandwidth aggregation in NRPPA/F1AP, by defining an Aggregation ID  the SRS configuration IE per SRS resource and SRS Resource set level, and an Aggregated SRS in the SRS Resource Type IE with the list of SRS resources when aggregated SRS is used for measurements reporting

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 8: 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.
Considering that the positioning measurement contains a Measurement Quality IE, the error that maps to that quality level should be signalled within that IE so that LMF may be able to compute Integrity. For instance, the LMF may ask TRPs/gNB to report the measurement quality metric used for integrity precision (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 8: Introduce a new Integrity Precision quality IE in the Measurement Quality IE to allow LMF compute Integrity.

We provide in [4] a set of draft CRs for NRPPA, NGAP, XnAP and F1AP with potential new impacts for Rel-18 positioning enhancements. Ericsson is candidate to take NRPPA BL CR.
Conclusions and Proposals
Our observations and proposals are summarized below.

Observation 1: SA2 have agreed to provision the NG-RAN with indication about the UE authorization status about Ranging/SL Positioning over PC5. The Ranging/SL positioning QoS parameters are FFS.
Proposal 1: Introduce the Ranging/SL positioning Authorized IE and the Ranging/SL positioning PC5 QoS Parameters IE 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
Note1 : whether the Ranging/SL positioning PC5 QoS Parameters IE is needed is FFS
Note2: The encoding of the Ranging/SL positioning Authorized IE, whether common for Ranging and SL positioning or separate is FFS
Observation 2: In network-centric approach, the LMF may provide recommendation to gNB for configuring the TRPs for SL-PRS resource allocation and transmission. The PRS Configuration Exchange procedure can be re-used for this purpose.
Proposal 2: RAN3 to discuss on NRPPA (and F1AP) enhancement to support SL-PRS configuration in network-centric approach.
Observation 3: It is unclear what is the purpose of the LPHAP indication and how should gNB act upon
Proposal 3: Add a LPHAP Indication IE in the POSITIONING INFORMATION REQUEST message, the IE encoding and procedural text are FFS
Observation 4: It is not according to 3GPP principles to transplant specification work on top of other parallel work items that are still being specified, or for which specification work has not even started. We have seen similar behavior in the past release which led to conflicting outcome.
Proposal 4: Any aspect related to LPHAP impact on the eDRX cycle larger than 10.24 sec in RRC_INACTIVE related to R18 RedCap can be considered after the work of Rel-18 RedCap is finished.
Observation 5: supporting UL SRS enhancement in Rel-18 with pre-configuration of a list of SRS resources characteristics in a validity area may lead to massive signaling over RAN3 interfaces XnAP, NRPPA and F1AP, also over provisioning of nodes typically needs be done to support scenario where UE may just perform SDT in RRC_INACTIVE state in short sessions. 
Proposal 5: RAN3 to inform RAN1 and RAN2 about RAN3’s concerns on UL SRS enhancement for validity area and the incurred massive signaling and overprovisioning  issue
Observation 6: eDRX and DL PRS alignment can be realized at LMF based on LMF requesting eDRX information from NG-RAN node, and NG-RAN node indicating whether eDRX-AllowedIdle or eDRX-AllowedInactive is present in SIB1 
Proposal 6: RAN3 to discuss and consider the proposed enhancement to the Positioning Information Exchange procedure to support eDRX and DL-PRS alignment at the LMF
Observation 7: Bandwidth aggregation for positioning measurements may have RAN3 impacts on the PRS Configuration procedure and in the SRS measurement report
Proposal 7: RAN3 to consider supporting SRS bandwidth aggregation in NRPPA/F1AP, by defining an Aggregation ID  the SRS configuration IE per SRS resource and SRS Resource set level, and an Aggregated SRS in the SRS Resource Type IE with the list of SRS resources when aggregated SRS is used for measurements reporting
Observation 8: 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 8: Introduce a new Integrity Precision quality IE in the Measurement Quality IE to allow LMF compute Integrity.

References
RP-230328 Revised WID on Expanded and Improved NR Positioning
TS 23.586 V0.2.0, Architectural Enhancements to support Ranging based services and Sidelink Positioning, SA
R3-231116, LS on SRS configuration request, RAN2
R3-231645, Draft BL CRs to TSes 38.455, 38.473, 38.413, 38.423 for NR Positioning Enhancements support


LS Reply to RAN2
[bookmark: _Hlk527628066]3GPP TSG-RAN WG3 Meeting #119-bis-e	R3-23xxxx
Online, April 17th – April 26th 2023

Title:	Reply LS on SRS configuration request
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	R2-2302278
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	NR_pos_enh2

Source:	RAN3
To:	RAN2
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	

Contact person:	Yazid Lyazidi
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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 support of such feature for LPHAP may lead to massive signaling over RAN3 interfaces XnAP, NRPPA and F1AP, and the need for over provisioning of other nodes of resources to maintain the SRS configuration valid in the defined area. This over provisioning will need to be done even in the scenario where UE may just perform SDT in short sessions and send UL SRS measurements without CN/LMF involvement, which result to sub-optimal use of network resources and over-use of signalling. Therefore, RAN3 considers that 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	Dates of next TSG SA WG2 meetings
RAN3 Meeting #119bis	17-21 April 2023	                     Electronic meeting
RAN3 Meeting #120	22-26 May 2023	                     Incheon, KR
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