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1	Introduction
In RAN2#116-e, RAN2 received an LS from ETSI TC LI in R2-2110295. This LS was briefly discussed in RAN2 but no reply was sent from RAN2#116-e.
The following was captured in the RAN2-minutes from the meeting:
	R2-2110295 Location Services: Drones (LI(21)P58020r1; contact: ETSI)   ETSI TC LI      LS in    To:RAN2         Cc:SA3-LI
DISCUSSION
-     Ericsson think that our positioning procedures can be used and produce sufficient performance. We didn't evaluate positioning performance in the LTE study.
-     QC hasn’t checked. Need some time. Maybe R18?
-     Rogers think there are e.g. conditional licence, where the condition is to be able to locate. This is a regulatory req. FCC will make a ruling. 
-     Huawei would need to check. Possibly this can work by implementation and there is nothing to do. How do add new requirements, in SA1? 
-     CATT think this is a new POS requirement. 
-     Vodafone think this is not necessarily so problematic. 
-     Nokia think that if LPP is supported there is no principal issue. Is this for a case when LPP is not supported.
-     Ericsson agrees with Nokia and think multiple Pos methods can be used for high assurance. 
-     Chair: Cannot take action now. Recommend Plenary decision for taking concrete action. 
Noted




In this paper we provide our view on this topic and propose that RAN plenary replies to this LS.
[bookmark: _Ref178064866]2	Discussion
2.1	LS from ETSI TC LI
ETSI TC LI wrote in their LS to RAN2 (R2-2110295):
	
1. Introduction:
ETSI TC LI kindly asks for clarification on report 3GPP TR 36.777 Study on Enhanced LTE Support for Aerial Vehicles.
While the report does discuss the implication of such a service impacting the existing spectrum, it failed to address the location determination functions used in RRC for cell measurements and or Location Reporting Control required for regulatory purposes such as Emergency Call or Lawful Access support and the use of Location Reporting primitives used by Location Services.
One might reply that Remote ID1 and its reporting solves these location issues, however the following 2 use cases are not supported.
Emergency call from a person's UE in a Drone; that UE does not have access to the Drones location information. While GPS may be accurate, the Location Reporting may be impaired if the drone is served on the back lobes of cell sites based on its height above these said cell sites. We note that the UE in emergency Call will provide its GPS data, we also note that the network will verify that location, and we now see potential issues in the reporting and validation of that location information, where GPS will report one location and the Location Reporting function may report a different location based on a back lobe serving the drone and or UE. We question what information will be provided to public authorities noting financial penalties for failing to accurately report location in some jurisdictions and or the imposing of restrictions to these future services.
Location services for Asset tracking or other location services that use an LCS server to provide services to MNO and third parties, any UE transported in Drones, becomes problematic based on comments in the use case above and depending on the measurement service used.
Lawful Access, especially if a Drone taxi is used, requires location information as per national regulations of the individual in the drone using periodic location or LALS (Lawful Access Location Services)i
We note that Remote ID provides information to different regulatory bodies and may not be available to an LCS server nor to Law Enforcement Agencies or with proper foresight. (Note that regulatory restrictions, i.e. lawful interception/access requires a warrant, while support for Navigation of drones may be a Terms and Conditions (T&C) with local governments Transportation agencies and each handled through different network functions).

2. Actions
ETSI TC LI request RAN to provide guidance on this issue and any proposed solutions and timing.
Work Item “Study on enhanced Support for Aerial Vehicles” RP-171050 
(http://3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_76/Docs/RP-171050.zip ) 
3GPP 36.777 “Enhanced LTE support for aerial vehicles” 
(https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3231 )
Work Item “Enhanced LTE Support for Aerial Vehicles” RP-172826 
(http://3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_78/Docs/RP-172826.zip)
Study Item “Remote Identification of Unmanned Aerial Systems” SP-180172 
(http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_79/Docs//SP-180172.zip)
3GPP 22.825 “Study on Remote Identification of Unmanned Aerial Systems” 
(https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3527)
Work Item “Remote Identification of Unmanned Aerial Systems” SP-180771 
(http://3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_81/Docs/SP-180771.zip)
 Study Item “Enhancements for UAVs” SP-180909 
(http://3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_81/Docs/SP-180909.zip)

i 3GPP TS 33.127 / 3GPP TS 33.128.




In short, ETSI TC LI suggests that LTE/NR positioning mechanisms do not meet regulatory requirements. They argue that this is due to that drones may be served by back lobes. This means for example that the network cannot accurately validate the UE's position.
However, we do believe that even if a drone is served by back lobes, the 3GPP positioning mechanism can be used to position drones. The outcome of the Rel-16 positioning study on positioning WI is captured in 38.855. The requirements are as follows:

	[bookmark: _Toc3363810]5	Rel-16 NR positioning requirements
Regulatory requirements are considered as a minimum performance targets for NR Positioning studies. Additional requirements based on commercial use cases can be used as input performance targets that are subject to further analysis in terms of performance/ complexity tradeoffs in different evaluation scenarios. For regulatory use cases, the following requirements are considered as a minimum performance targets for NR positioning: 
-	Horizontal positioning error <= 50m for 80% of UEs
-	Vertical positioning error <5 m for 80% of UEs
-	Note: The regulatory requirements of [36] refer to floor level vertical accuracy
-	End to end latency and TTFF < 30 seconds
As a starting point for commercial use cases, the following requirements are considered as performance targets for RAT dependent solutions, which are subject to further analysis in terms of performance/ complexity tradeoffs of NR positioning radio-layer solutions:
-	Horizontal positioning error < 3m for 80% of UEs in indoor deployment scenarios
-	Vertical positioning error < 3m for 80% of UEs in indoor deployment scenarios
-	Horizontal positioning error < 10m for 80% of UEs in outdoor deployments scenarios 
-	Vertical positioning error < 3m for 80% of UEs in outdoor deployment scenarios
-	End to end latency < 1s
-	Notes:
-	This does not eliminate more or less demanding commercial use cases.
-	For commercial use cases, indoor deployment means indoor deployed UEs and gNBs.
-	For commercial use cases, outdoor deployment means outdoor deployed UEs and gNBs.
Note: It is understood that no single positioning technology has to meet all the requirements for every scenario.




The conclusion in TR 38.855 states:
	[bookmark: _Toc3363943]10.	Conclusions
This study focused on analysis of the 3GPP NR RAT dependent positioning technologies and RAT-independent positioning technologies.
Regulatory and commercial target performance requirements for RAT dependent solutions are captured in Section 5.
Three NR positioning evaluation scenarios were identified for system level analysis of RAT-dependent positioning techniques as described in Section 6.1.
Evaluation results have shown that in considered evaluation scenarios it is feasible to achieve regulatory and commercial target performance requirements for horizontal positioning accuracy using RAT-dependent solutions as described in Section 8.5 that provides summary of evaluations results from different sources. The summary in Section 8.5 indicates which RAT-dependent solutions can reach target performance requirements for each evaluation scenario.
Based on conducted analysis it is recommended to define reference signals to be used for UE and gNB measurements to facilitate support of the following positioning techniques:
-	DL based positioning
-	DL-TDOA and DL-AoD based positioning techniques
-	UL based positioning
-	UL-TDOA and UL-AoA based positioning techniques
-	DL and UL based positioning
-	RTT based positioning technique
-	E-CID based positioning technique
At least the following set of measurements was identified as necessary for NR RAT dependent positioning solutions and recommended to be specified:
-	UE measurements based on reference signals from serving and neighbouring gNBs
-	DL RSTD measurements 
-	DL RSRP measurements 
-	UE RX-TX time difference measurements
-	gNB measurements at serving and neighbouring gNBs
-	UL RTOA measurements
-	UL Angle of Arrival (AoA) measurements (including Azimuth and Zenith Angles)
-	UL RSRP (reference signal received power) measurements
-	gNB RX-TX time difference measurements
It was identified that enhancements are necessary (e.g., based on extensions to current reference signals or with new reference signals) to meet horizontal accuracy requirements in some scenarios. In order to achieve target performance characteristics, it is recommended to introduce new downlink positioning reference signals (DL - PRS). As for UL reference signals, it was identified that UL SRS can be used as a starting point for UL PRS for NR positioning. A variety of enhancements for UL SRS were proposed by many sources and were reported to be beneficial by these sources. 

Enhancements identified in Section 9.4 can be considered for future specification work.

The following is concluded for protocols in NR positioning:
-	LPP is reused and will be extended to support the NR RAT dependent positioning methods;
-	NRPPa is reused and will be extended to support the NR RAT dependent positioning methods
Conclusion for positioning architecture:
-	Regarding NR positioning methods, the location of the transmission measurement function under disaggregated architecture (CU-DU) should be further considered.
-	Regarding location management functionality in RAN, RAN3 could not reach a common understanding on any recommendation.
-	Regarding NG-RAN acting as LCS client, RAN3 needs more justification in term of scenarios and foresee also further consideration on the authorization and privacy aspects.

The following is concluded for positioning architecture of NR positioning:
-	Regarding location management functionality in RAN, RAN2 conclude that this option is recommended for normative work, provided the concerns (as described in subclause 9.3.1) raised in the study phase are addressed.
GNSS SSR completion (PPP-RTK support) can be considered for further specification work. 
DL-only UE-based positioning is feasible from a RAN1 perspective. System level aspects need further consideration in other working groups.
It is recommended to proceed with a normative work to support NR positioning.



Based on this study RAN approved a corresponding Rel-16 WID (RP-200218) with the overarching objective of:
	4.1	Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning techniques while considering E911 (e.g. floor level) and commercial requirements for horizontal and vertical positioning accuracies according to TR38.855. The specification work for regulatory use cases is prioritized.



The WID was successfully completed in September 20210 and the WI summary is presented in RP-201987.
Based on this, it is in our understanding clear that the 3GPP positioning mechanisms do fulfil the regulatory requirements, including both horizontal and vertical position. Meaning that the 3GPP positioning procedures work for NR. Further, as the LS referred to the LTE TR for UAV, we assume that ETSI TC LI also are interested in drone positioning in LTE.
LTE positioning was introduced already in Rel-9, and these positioning methods were analysed with respect to horizontal and vertical positioning accuracy in the Rel-13 study item (RP-141102), where 3D radio propagation models were used in order to be representative. The conclusion of the TR was:
	[bookmark: _Toc437275527]8	Conclusions
This study focused on the following positioning enhancements in LTE/UMTS (the list below does not reflect any prioritization):
-	OTDOA enhancements 
-	E-CID enhancements;
-	Wi-Fi/BT based positioning;
-	Barometric Pressure Sensor positioning;
-	TBS (TBS Option 1, TBS Option 2);
-	D2D Aided positioning
For LTE, the evaluation results have shown that existing positioning techniques (e.g., OTDOA, E-CID) can satisfy a 50 meter horizontal accuracy requirement under the studied simulation scenarios and simulation assumptions. 
Technologies which have been sufficiently evaluated, have shown promise in improving positioning accuracy, and were shown to meet/exceed regulatory mandate are recommended for inclusion in the Work item. 
It is recommended the work item should move forward.  



As concluded by the TR, LTE Rel-9 positioning methods are seen to be able to meet the regulatory requirements of emergency positioning. 
In order to improve the vertical positioning, a Rel-13 specific work item (RP-160332) was defined with the justification:
	For LTE, the evaluation results have shown that existing positioning techniques (e.g., OTDOA, E-CID) can satisfy a 50 meter horizontal accuracy requirement under the studied simulation scenarios and simulation assumptions. It has further been identified that enhancements are valuable for improving vertical and horizontal accuracy to sufficiently support the regulatory mandate in a variety of deployment options. 
Furthermore, as referenced in the SI TR (R1-155016[4]), Wi-Fi/BT based positioning, the Metropolitan Beacon System, and Barometric Pressure Sensor based positioning have proven field test data.
A Work item is needed to address the specification impacts of the positioning enhancements studied, as described in the SI TR (R1-155016[4], RP-141940[5]). Enhancements which have been sufficiently evaluated, have shown promise in improving positioning accuracy and were shown to meet/exceed regulatory mandate are recommended for inclusion in the Work item. 
As concluded in the SI TR (R1-155016[4], RP-141940[5]), it is therefore recommended the Work item move forward. Considering the specification impact due to limited time budget in each WG for Rel-13, WiFi/BT, Barometric Pressure Sensor, TBS, OTDOA/E-CID based positioning enhancements are considered for the Work Item while the D2D Aided positioning enhancement can be considered at the later phase.



and objectives:
	4.1	Objective of SI or Core part WI or Testing part WI
The work will proceed from the starting point of the conclusions achieved during the study item as captured in TR 37.857. The work for the Core part of the WI will consist of the following: 
1. For RAT-independent positioning enhancements, namely Wi-Fi (RSSI and FTM based)/BT based positioning, Barometric Pressure Sensor positioning and Terrestrial Beacon Systems (Metropolitan Beacon Systems) define core requirements and corresponding procedures/signalling [RAN2, RAN3, RAN4]. The work includes the following but not limited to:
0. Define LPP signalling changes necessary to support positioning enhancements. For Wi-Fi/BT based positioning, and Barometric Pressure Sensor Positioning, as a starting point, the IEs defined in LPPe will be leveraged.   [RAN2]
0. Standalone (autonomous) and UE-assisted positioning modes (without network assistance) are prioritized over UE-based positioning mode. [RAN2] 
Note:  For the addition of Terrestrial Beacons, Bluetooth, Wi-Fi and Barometric Pressure, a CR to CT4 TS 29.171 will be needed for these new positioning methods. Once this RAN WI is approved it should be checked with CT whether this CR can be done via a RAN request by LS or whether a separate CT4 WI is preferred.



Hence, it is in our understanding also clear that the 3GPP LTE positioning mechanisms do fulfil the regulatory requirements, including both horizontal and vertical position. 
The 3GPP positioning procedures in both LTE and NR fulfil the regulatory requirements (and even the stricter commercial requirements).
We suggest that RAN plenary replies to the LS from ETSI TC LI indicating that, while not mentioned in the LTE TR for UAV in 36.777, the 3GPP positioning procedures fulfils the regulator and commercial requirements for positioning described in TR 38.855.
[bookmark: _Toc89086073]RAN plenary replies to the LS from ETSI TC LI (R2-2110295) indicating that 3GPP positioning features for both LTE and NR meet the regulatory and commercial requirements specified 3GPP TR 38.855.
3	Conclusion
Based on the discussion above we propose:
Proposal 1	RAN plenary replies to the LS from ETSI TC LI (R2-2110295) indicating that 3GPP positioning features for both LTE and NR meet the regulatory and commercial requirements specified 3GPP TR 38.855.

4	Annex
Here is a draft reply LS-text:
	1. Overall Description:
RAN acknowledges that positioning was not considered explicitly in the development of 3GPP TS 36.777. However, RAN would like to clarify that the 3GPP positioning features for both LTE and NR meet the regulatory and commercial requirements specified 3GPP TR 38.855.

2. Actions:
To ETSI TC LI.
ACTION: 	RAN asks ETSI TC LI to take the above information in to account in their future work.




