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Introduction
RAN#76 approved a change to the NR WID [4] requiring support for E911 location services by the end of the Release 15. Support for E911 services is critically important for the first release of NR, however the need for the various location methods varies with the network deployment option.  
Fundamentally all US operators have the meet the following E911 accuracy requirements: 

	FCC BENCHMARK
	ACCURACY REQUIREMENT

	APRIL 2017
	40% of all 911 Calls <= 50m

	APRIL 2018
	50% of all 911 Calls <= 50m

	APRIL 2020
	70% of all 911 Calls <= 50m

	APRIL 2021
	80% of all 911 Calls <= 50m



To meet the FCC requirements the following items were added to [4]: 
Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];
         NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].


This contribution discusses the location techniques required for specific network options



[bookmark: _Ref178064866]Discussion
Today LTE supports the following positioning methods using control plane and/or user plane:  

· OTDOA
· UTDOA 
· A-GNSS
· E-CID
· Barometric Sensor
· TBS
· WLAN
· Bluetooth positioning methods

In some cases, parity between LTE and NR positioning methods is possible and in others it is not.  NR has three different network architectures being developed in Release 15, these are option 2 option 3 and option 4.  Option 3 uses dual connectivity with the eNB as the master cell (see figures 1 and 2) in this case the UE is connected to the EPC via the eNB and the LTE location methodologies can be applied over LTE.    




Figure 1 C-Plane connectivity for Option 3/3a/3x      Figure 2 U-Plane connectivity for option 3x
Observation 1 [bookmark: _Hlk489371336]For architecture options supporting dual connectivity it should be possible to fall back to LTE to perform E911 location. 

Proposal 1 Option 3 must support existing LPP and LPPa messages as defined in TS 36.355 and TS 36.455.  These positioning methods are:   

· OTDOA
· UTDOA 
· [bookmark: _Hlk489369773]A-GNSS
· E-CID
· Barometric Sensor
· TBS
· WLAN
· Bluetooth positioning methods





Option 2 (see figure 3) presents new challenges from a location perspective and in this case new messaging is needed between the NGC and the UE/gNB.  For option 2 not all the LTE positioning methods need to be supported in Release 15.    


[image: ]

Figure 3: Architecture option 2 in NR



  The following is needed release 15 timeframe to meet the FCC location accuracy requirements for early option 2 deployments. 

· A-GNSS
· E-CID
· Barometric Sensor
· WLAN
· Bluetooth positioning methods 

It is not possible to support OTDOA on NR because this is not in scope for the NR Release 15 WID.  

Observation 2 [bookmark: _Hlk489371453]Given the limited time and lack of OTDOA in R15 it is not necessary to support all of the LTE location methods within NR Release 15.  

Proposal 2 A-GNSS, E-CID, Barometric Sensor, WLAN and Bluetooth positioning methods need to be defined in R15 for option 2.  All location R15 NR location methods must be supported over the control plane.  

It is also important that NR support IMS voice and CMAS. 
Conclusion
In the previous section, the following has been observed:

Observation 1 For architecture options supporting dual connectivity it should be possible to fall back to LTE to perform E911 location. 
Observation 2 Given the limited time and lack of OTDOA in R15 it is not necessary to support all of the LTE location methods within NR Release 15.

Based on these observations, we propose the following:

Proposal 1 Option 3 must support existing LPP and LPPa messages as defined in TS 36.355 and TS 36.455.  These positioning methods are:   

· OTDOA
· UTDOA 
· A-GNSS
· E-CID
· Barometric Sensor
· TBS
· WLAN
Proposal 2 [bookmark: _Hlk489969427]A-GNSS, E-CID, Barometric Sensor, WLAN and Bluetooth positioning methods need to be defined in R15 for option 2.  All location R15 NR location methods must be supported over the control plane.  
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