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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
Battery modelling / Traffic characteristics
Battery models and traffic characteristics are defined for battery lifetime evaluation in link level study. The different characteristics relate to different use cases, where each use case has an appropriate battery model (e.g. utility meters are assumed to have a battery that is reasonably unconstrained, whereas wearable devices have a battery that is constrained in terms of maximum pulse and continuous current).
2. Battery Lifetime Text Proposal
A discharge-unconstrained battery is modelled as having an energy capacity. After self-discharge, the battery is considered to have a nominal energy capacity of 5Wh at 3.6V.
The power consumption of a proposal shall be stated. A backoff to battery lifetime, based on Peukert’s Law (k=1.1, rated discharge time, H=10 hours) needs to be applied if the peak current used is greater than 140mA.
Discharge-constrained batteries are modelled in Table 1.
[bookmark: _Ref459807342]Table 1 – Battery Models for Discharge-constrained Batteries
	Characteristic
	Battery Model A(Coin cell)
	Battery Model B (Rechargeable)

	Nominal voltage
	3.0V
	3.6V

	Nominal capacity
	1000mAh (ambient temperature)
	200mAh (ambient temperature)

	Maximum continuous current
	6mA
	100mA

	Pulse capability
	30mA
	100mA



The power consumption model used for mMTC evaluation is provided in Table 2
[bookmark: _Ref450724035]Table 2 UE power consumption model for mMTC battery life evaluation
	Operating mode
	 
	Value
	Notes

	Transmit
	Loss from PA to radiated power
	FD-FDD: 3dB
HD-FDD / TDD: 1.5dB
	Accounts for switches, duplexers, insertion loss

	
	PA efficiency
	Integrated PA: 45%
External PA: 50%
	

	
	
	60mW
	Other RF and baseband circuitry

	Receive
	
	60mW
	RF and baseband circuitry

	Sleep 
	 
	3mW
	Corresponds to maintaining accurate timing by keeping RF frequency reference active.

	Standby
	 
	0.015mW
	Common assumption.



The protocol flow assumed for the proposal should be stated. 
MAR-based traffic characteristics
MAR characteristics are defined in Table 3. For MAR traffic characteristics discharge-unconstrained batteries are used for battery lifetime evaluation purposes. Battery lifetimes are reported in the form of Table 3. 
[bookmark: _Ref459807601]Table 3 – Traffic characteristics for unconstrained batteries
	
	Battery life/years (1 year = 365 days) for three coverage levels

	Packet size, reporting interval combination
	MCL = 144dB
	MCL = 154dB
	MCL = 164dB

	50 bytes, 2 hours
	
	
	

	200bytes, 2 hours
	
	
	

	50 bytes, 24 hours
	
	
	

	200 bytes, 24 hours
	
	
	



[bookmark: _GoBack]General mMTC Traffic Characteristics
General mMTC traffic characteristics are defined in Table 4. For each traffic characteristic, battery lifetime is calculated based on a discharge-constrained battery model. The battery models and target KPIs to be used for the traffic characteristics are defined in Table 5. 
 
[bookmark: _Ref459808223]Table 4 – Traffic characteristics for general mMTC traffic
	Traffic Characteristic
	Traffic Characteristic Description

	Wearable
	MT 100 bytes + 20 byte ACK. 1 message per 2 hours.

	Precision Tracking
	MO 100 bytes + 20 byte ACK. 1 message per minute.

	Real-time data
	MO 100 bytes + MT 100 bytes every 40ms.

	Bulk data
	MT 500K byte + 20K bytes every 4 seconds



[bookmark: _Ref459808631]Table 5 – Battery models and target KPIs for general mMTC traffic characteristics
	Traffic Characteristic
	Battery model
	Battery life
	MCL
	Latency

	Wearable
	A
	1 year
	144dB
	5 sec

	
	B
	2 weeks
	144dB
	5 sec

	Precision tracking
	B
	24 hours
	144dB
	100 ms

	Real time data
	B
	1 hour
	144dB
	40 ms

	Bulk data
	B
	1 hour
	134dB
	4 sec




