3GPP TSG GERAN #70		Tdoc GP-160372
Nanjing, P.R. China		Agenda item 11.1 
23rd– 26th May, 2015
Source: WI Rapporteur
3GPP TSG GERAN #70		Tdoc GP-160302
Positioning enhancements for GERAN - Workplan/Agreements
Introduction
At RAN#73 a new Work Item called Positioning Enhancements for GERAN was approved, see [1].
This document is intended to capture the work plan for the Work Item,  as well as reached agreements and working assumptions as well as conclusions from the initial study phase..  The document contains the status ast of closing of RAN6#1. 
Work Plan
	Meeting
	Plan
	Outcome

	RAN#72
13th -16th June, 2016
Busan, South Korea
	· Approval of work item
	Work Item approved including an initial study phase with objectives to: 	

study the performance of proposed positioning enhancements, including:

· evaluate the accuracy of proposed positioning enhancements such as TA multilateration, with and without tighter assessment of timing by MS, and compare with existing positioning methods with the same hardware support as for the proposed enhancement.
· procedures and signalling for the proposed positioning enhancements
· evaluate suitability of the proposed positioning enhancements for EC-GSM-IoT, including impacts on MS complexity and power consumption.

	RAN6#1
22nd – 26th Aug, 2016
Gothenburg, Sweden
	· Complete initial study phase including identification of candidate positioning enhancements for further specification work. 
	At the closing of RAN6#1 meeting the following conclusions with respect to the initial study phase objectives were reached:  
· To continue with specification work of the Timing Advance (TA) Multilateration method as simulations have shown that the TA Multilateration method provide considerable accuracy gains over the Cell ID+TA method (existing positioning method with the same hardware support), even without tightening the current MS synchronization requirement. A targeted 100 m accuracy was shown to be reached by the Cell ID+TA method in 6% of positioning attempts, while for TA Multilateration between 20-40% (depending on number of cells used for positioning).
· Further positioning accuracy improvements (60-95% @ 100m) have been shown by simulations if a tighter assessment of timing by MS, together with similar synchronization accuracy at the base station. 
· Without RAN signaling optimizations the energy consumption of a positioning procedure has been found acceptable, comparing roughly to a CC1 mobile  report of 400 bytes. If also RAN signaling optimizations are considered the energy consumption has been shown to be lowered by 20%.
· To consider Hybrid TA/OTD Multilateration for possible specification work as analytical evaluations of the Hybrid TA/OTD Multilateration method has shown that the positioning error will increase with a factor  <2, compared to the TA Multilateration method, while at the same time providing energy efficiency gains. 
· To further investigate MS complexity impacts and tightening of MS synchronization requirement. 
At the closing of RAN6#1 meeting the following conclusions with respect to the initial study phase objectives were agreed:  
· To continue with specification work of the Timing Advance Multilateration method as initial simulations have shown that the Timing Advance Multilateration method provide accuracy gains, with and without tighter assessment of timing by MS, over the Cell ID+TA method while at the same time being sufficiently energy efficient.
· To further consider Hybrid TA/OTD Multilateration for further specification work as analytical evaluations of the Hybrid TA/OTD Multilateration method has shown that the positioning error will increase with a factor  <2 and while at the same time providing energy efficiency gains with respect to the TA multilateration method.   
· To primarily base the communication between the network and the MS on the RRLP protocol in order to maintain a high level of security  
· That no conclusion with respect to MS complexity impacts and tightening of MS assessment of BTS timing could be drawn. 
In addition, several enhancements to the radio interface procedures identified as possible further optimizations for reduction of energy consumption.


	RAN#73
19th -22nd September, 2016
New Orleans, USA
	· Presentation of status report and approval to continue with specification work.  Initial study phase completed. 
	

	 RAN6#2
1422nd – 1826th NovAug, 2016	Comment by jean@codyx.net: Correct RAN6#2 meeting date
Reno, USA
	· Candidate solution(s) selected for further specification work.
· Agreement on stage 2 CRs.

	

	RAN#74
5th -8thd December, 2016
Vienna, USA
	· Presentation of status report and stage 2 CRs approved
	 

	RAN6#3	Comment by jean@codyx.net: Correct RAN6#3 meeting date
132th2nd – 1726th FebAug, 2017
Athens, Greece
	· Agreement on stage 3 CRs for identified positioning enhancements. 
	

	RAN#75	Comment by Ericsson: Correct!!!!!
6th -9thd March, 2017
Vienna, USAAustria
	· Approval of  CR set to introduce the identified positioning enhancements
· Completion of work item. 
	





Agreements and working assumptions
	Area
	WA#
	Working assumption/agreement
	Status
	Comment

	1. General
	1.1
	Candidate solutions will only be introduced as a general positioning enhancement over the PS domain – CS domain is excluded.
	Open
	

	
	1.2
	In order to facilitate implementation the enhanced positioning methods shall leverage as much as possible of already established methods and procedures. Only when significant energy savings are possible new procedures and signaling can be considered.
	Open
	

	
	1.43
	The evaluations for positioning accuracy shall focus on the stationary mobile use case; worse accuracy is acceptable for moving devices.
	Agreed
	

	2. Simulations
	2.1
	For link and system level simulations, re-use the assumptions from 3GPP TR 45.820 with the limitation/exceptions that:
a. For system simulations:
i. Use building penetration loss model 1 and inter-site correlation coefficient 0.5
ii. No specific traffic model added in the network, but instead a sufficient number of synchronization attempts are performed.
b. 	For link simulations:
i. Use EPA propagation model
	Agreed
	

	
	2.2
	The  simulations results are presented:
c. With the used positioning  method declared
d. With a model presented of the synchronization accuracy assumptions for the MS and BTS
e. With the maximum number of base stations used for positioning declared
f. With the percent of users out of coverage declared
g. As percentile of positioning accuracy of 100 m or better
	Agreed
	

	3. Energy evaluations
	3.1
	Candidate solutions are compared on a single positioning event basis.
	Agreed
	

	
	3.2
	Energy evaluations are performed assuming an EC-GSM-IoT device in CC1 except for the TA establishment procedure where one of the neighbor cells shall be assumed to be in CC2. Energy evaluations are performed assuming an EC-GSM-IoT device wherein for the TA establishment procedure at least one of the neighbor cells shall be assumed to be in CC2.
	Agreed
	

	
	3.3
	Evaluations should be done assuming an operating voltage of 3.3 V, an operating current of 1.23 A and 0.03 03 A at transmission and reception, respectively
	Agreed
	

	
	3.4
	Due to only marginal impact on the total energy contribution the energy consumption in light and deep sleep can be ignored.
	Agreed
	

	4. Signaling and procedures
	4.1
	PS LCS CAPABILITY modified to indicate when a UE supports Multilateration procedures.The communication between the MS and the network (SMLC) shall primarily be based on the RRLP protocol  in order to maintain a high level of security (i.e. using LLC layer ciphering)
	Agreed
	

	
	4.2
	All SMLC to UE communications shall be supported using RRLP messagesThe PS LCS CAPABILITY or equivalent needs to be updated with capability bits to indicate when Multilateration is supported. 
	Agreed
	

	
	4.3
	Use the existing RRLP TOM protocol discriminator to support the transmission of RRLP messages containing Multilateration information.The existing RRLP TOM protocol discriminator is used to support the transmission of RRLP messages containing Multilateration information.
	Agreed
	

	
	4.4
	The selected Multilateration signalling procedure (TBD) shall only be applicable to the PS domain.The selected Multilateration signalling procedure shall apply to both EC devices and non-EC devices.
	Agreed
	

	
	4.5
	Further enhancements to the positioning procedure without impacting the security aspects needs to be considered to improve the energy efficiency of the procedure without impacting the security aspect of the procedure.
	Agreed
	



Initial study phase conclusions
Until RAN#73
· study the performance of proposed positioning enhancements, including:
· evaluate the accuracy of proposed positioning enhancements such as TA multilateration, with and without tighter assessment of timing by MS, and compare with existing positioning methods with the same hardware support as for the proposed enhancement.
· procedures and signalling for the proposed positioning enhancements
· evaluate suitability of the proposed positioning enhancements for EC-GSM-IoT, including impacts on MS complexity and power consumption.
· Comparing with methods requiring network synchronization and/or dedicated additional hardware, e.g. LMUs, is out of the scope.

At the closing of RAN6#1 meeting the following conclusions with respect to the initial study phase objectives were agreedreached:  
· To continue with specification work of the Timing Advance (TA) Multilateration method as initial simulations have shown that the Timing AdvanceTA Multilateration method provide considerable accuracy gains over the Cell ID+TA method (existing positioning method with the same hardware support), even without tightening the current MS synchronization requirement, . A targeted 100 m accuracy was shown to be reached by the Cell ID+TA method in 6% of positioning attempts, while for TA Multilateration between 20-40% (depending on number of cells used for positioning).	Comment by jean@codyx.net: I guess we don’t have a nuber to indicate here...
(Just for information, NB-IoT accuracy target will be 50m for 67% of the NB-IoT UE)
· Further positioning accuracy improvements (60-95% @ 100m) have been shown by simulations if a tighter assessment of timing by MS, together with similar synchronization accuracy at the base station. 
· Without RAN signaling optimizations the energy consumption of a positioning procedurewith and without tighter assessment of timing by MS, over the Cell ID+TA method while at the same time being has been found sufficiently acceptableenergy efficient, comparing roughly to a CC1 mobile report of 400 bytes. If also RAN signaling optimizations are considered the energy consumption has been shown to be lowered by 20%.	Comment by Ericsson: Ericsson to check
· To further consider Hybrid TA/OTD Multilateration for further possible specification work as analytical evaluations of the Hybrid TA/OTD Multilateration method has shown that the positioning error will increase with a factor  <2,  compared to the TA Multilateration method, and while at the same time providing energy efficiency gains with respect to the TA multilateration method.   
· To primarily base the communication between the network and the MS on the RRLP protocol in order to maintain a high level of security  
· That no conclusion with respectTo further investigate to MS complexity impacts and tightening of MS assessment of BTS timing could be drawnsynchronization requirement. 
In addition, several enhancements to the radio interface procedures identified as possible further optimizations for reduction of energy consumption.
Conclusion
The document contains the Work Plan for ePOS_GERAN, working assumptions/agreements as well as Initial study phase agreements as of close of RAN6#1 meeting.  
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