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3
Justification

Positioning mechanisms have been specified in 3GPP as a key feature for GERAN networks, e.g. Cell ID and timing advance, E-OTD, GNSS and U-TDOA.

The provision of machine-type communications (MTC) via cellular networks is proving to be a significant opportunity for new revenue generation for mobile operators. In Release 13, a new Work Item on extended coverage was approved known as EC-GSM-IoT in which devices with enhanced coverage and long battery life time have been specified. A positioning mechanism with limited functionality has been specified for EC-GSM-IoT devices in the form of Cell ID and timing advance which has an inherent accuracy of around 550 m along an arc within any given cell.  
Positioning and tracking of devices is important in many IoT applications, such as asset tracking. But GNSS-based positioning method is not appropriate for many IoT applications due to additional cost and poor or no indoor coverage.  Additionally, the limited deployment of E-OTD and U-TDOA in GERAN networks as well as the requirement for dedicated BSS hardware implies that these methods are most likely unsuitable for enhancements in order to improve the current positioning accuracy for EC-GSM-IoT devices. 

Hence improvements of the 3GPP positioning methods for EC-GSM-IoT devices are necessary to support a competitive 3GPP-based IoT eco-system.

4
Objective

The objective is to specify timing advance (TA) trilateration as a new positioning method for GERAN. 
The work will consider/assess the following possible changes while avoiding significant impacts to BTS and MS hardware as well as minimizing impacts to the battery life time:
· Updating stage 2 Location Services in GERAN adding TA trilateration as a new location method. 
· Introduction of new SMLC-BSS messages and procedures. 

· Introduction of new BSSAP-LE messages and procedures.
· Definition of new procedures and signals for triggering and sending of measurement reports to BSS.

· Definition of new procedures and signals for the purpose of determination and collection of multiple timing advance values associated to a given device. 
· Tightening of MS assessment of BTS timing.
· Adding capability bit(s) for MS support of TA triangulation. 
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Service Aspects

None
6
MMI-Aspects

None
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Charging Aspects

None
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Security Aspects

None
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	RAN#75
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Radio Link Control / Medium Access Control (RLC/MAC) protocol
	RAN#75
	

	45.010
	
	Radio subsystem synchronization
	RAN#75
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