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[bookmark: _Ref409106980][bookmark: _Ref387147111][bookmark: _Ref416466774]Introduction
[bookmark: _Ref421460494]At RAN#69 a new work item on narrowband IoT and tasked RAN1 to evaluate two numerology options for both UL and DL:
· DL: 15 kHz sub-carrier spacing (with normal or extended CP) and 3.75 kHz sub-carrier spacing. 
· UL: FDMA with GMSK modulation and SC-FDMA (including single-tone transmission as a special case of SC-FDMA) 

One of the performance objectives is for the IoT device to meet the battery lifetime requirement of 10 years. Even if a possible down selection of DL and UL numerology could be seen as independent evaluations, in order to estimate the battery lifetime, a system with both DL and UL must be assumed for the evaluation. For this reason, in this contribution we have evaluated a NB-IoT system as described in [3] in the inband operation using the methodology given in TR45.820 [1]. The evaluation in [2] has been updated by aligning with the assumptions used in [1] for evaluations of NB-CIoT in and.
NB-LTE energy consumption evaluation
[bookmark: _Ref434315965]Updated Assumptions
This analysis follows the methodology as described in [2] with the following updates: 
· The transmission time for the 200 byte IP report on PUSCH for 164 dB MCL at has been reduced to 2760 ms since the previous value was pessimistic resulting in an MCL of 166.1 dB. The new transmission time results in an MCL of 164.4 dB.
· Update to latest PBCH design [6]
· In order to align with the evaluation in section 7.3.6.4 in [1], the effect of BLER has only been included for PUSCH and for other channels no retransmissions are assumed.
· In order to align with the evaluation in section 7.3.6.4 in [1] and [5], the UE only wakes up three times during the 20 s ready timer. During the DRX, the UE is in standby mode.

Results
The overall reception, transmission and idle times per report at different coverage based on the new assumptions are shown in Table 1.
[bookmark: _Ref429410577]Table 1 Transmission, Reception and Idle time per report (ms)
	
	 144 dB
	154 dB
	164 dB

	Tx (50 bytes)
	48
	334
	2110

	Tx (200 bytes)
	80
	1005
	3720

	Rx
	160
	482
	2421

	Idle
	1271
	1505
	3123



The estimated lifetime in years are presented in Table 2for two different packet sizes, two reporting intervals and at different coverage. 
[bookmark: _Ref416647023]Table 2 estimated battery lifetime in years
	Packet size, reporting interval
	 144 dB
	154 dB
	164 dB

	50 bytes, 2 hours
	27.0
	12.2
	2.8

	200 bytes, 2 hours
	24.2
	5.8
	1.7

	50 bytes, 1 day
	36.8
	32.3
	18.5

	200 bytes, 1 day
	36.3
	26.1
	13.9



We see that with the updated assumptions in section 2.1, the estimated battery life for NB-LTE is further improved fulfilling the 10 year target for battery lifetime and meets the 10 year requirement for the same scenarios as when operating standalone[7]. 
Observation 1: 
· NB-LTE can meet the battery target of 10 years for the same scenarios when operating inband as for standalone operation.
Conclusions
In this contribution we evaluated battery lifetime of the NB-LTE when operating inband and made the following observation.

Observation: 
· A NB-LTE can meet the battery target of 10 years for the same scenarios when operating inband as for standalone operation.
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