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C-UNB for Cellular IoT
-
Battery Life Evaluation
revision of GPC150313
Scope
[bookmark: _GoBack]At GERAN#62, a new feasibility study on Cellular Internet of Things (CIoT) was approved [1]. The Cooperative Ultra Narrow Band (C-UNB) is a clean slate solution, whose general concepts are described in [2], and radio frames and link layer are defined in [3], [4] and [5].
This document evaluates the battery life of C-UNB MSs. It is a revision of GPC150313, where changes are in red.

Evaluation methodology
Common asumptions
The battery life evaluation for C-UNB MS is based on methodology detailed in [7]. Because of the specificity of the C-UNB radio access technology, two assumptions are used in the evaluation:
MAR are supposed to be transmitted with two repetitions at physical layer,
no acknowledgement is transmitted in DL.
These assumptions are valid as long as the collision rate is less than 10%, which is the case in all performance evaluations because of multiple receptions given by sector overlaps.

MAR segmentation
In [7], the battery life evaluation assumes two lengths for the MAR: 50 and 200 bytes at SNDCP level. In C-UNB, such data packets are segmented and encapsulated as stated in table 1. MAC-PDU size and total number of transmission give the inputs for power consumption.

Table 1: MAR mapping in C-UNB PHY-PDU  (all sizes in bytes)
	MAR
size
	Number of
segments
	Segment
size
	LLC-PDU
size
	MAC-PDU
size
	Total # of
PHY-PDU
	PHY-PDU
duration

	50
	2
	25
	26
	42,5
	4
	1 360ms

	200
	7
	29
	30
	46,5
	14
	1 488ms



Energy consumption profile
Table 2 gives electrical parameters for energy consumption analysis. Figures for Tx and Rx power are those from off-the-shelves sub-gigaHertz chipsets or what is expected in the next generation of chipsets where architecture and power consumption will be optimized for ultra narrow band transmission. For example, a power consumption of 450mW at +24dBm is expected to be achievable the following way: 100mW for transceiver and 350mW for Power Amplifier (PA) with 71% efficiency, which is expected to be available with UNB optimization.


Table 2: Key electrical parameters for energy consumption analysis
	(1) Battery capacity
(Wh)
	(2) Battery power during Tx
(mW)
	(3) Battery power for Rx
(mW)
	(4) Battery power in Processing 
(mW)
	(5) Battery power in Power Save
(mW)

	5
	450 @ +24dBm
100 @ +14dBm
30 @ +4dBm
	40
	10
	0,015



Table 3: Key timing parameters for energy consumption analysis (in ms)
	(6) trigger event
	(7) Processing time from PS
to Tx mode
	(8) Beacon reception
window
	(9) Processing time between
two Tx
(ms)
	(10) Transmit time for one PHY-PDU

	0
	50
	70 to 200
	25
	see table 1



In table 3, the duration of the reception window for beacon checking takes into account the real time clock drift between two consecutive transmissions of periodic MAR.

[image: ]
Figure 1: Energy consumption model for C-UNB devices

Results
Table 4 gives the battery life of C-UNB devices with a combination of two packet sizes, two reporting intervals and three coverage levels.

Table 4: Battery life (in years)
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References
[1]	GP-140421, “New Study Item on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, VODAFONE Group Plc., GERAN#62, 26-29 May'14, Valencia.

[2]	GPC150364, "Cooperative Ultra Narrow Band - General Description", SIGFOX, GERAN ad'hoc meeting #3, 29June-02July 2015, Kista Sweden

[3] 	GPC150309, "C-UNB technology for Cellular IoT - Downlink Physical Layer Design", SIGFOX, GERAN ad'hoc meeting #3, 29June-02July 2015, Kista Sweden

[4] 	GPC150310, "C-UNB technology for Cellular IoT - Uplink Physical Layer Design", SIGFOX, GERAN ad'hoc meeting #3, 29June-02July 2015, Kista Sweden

[5] 	GPC150311, "C-UNB Link Layer Aspects", SIGFOX, GERAN ad'hoc meeting #3, 29June-02July 2015, Kista Sweden

[6]	GP-150059, "C-UNB technology for Cellular IoT - Performance evaluation", SIGFOX, GERAN#65 meeting, Shanghai, 09-12 March 2015, PRC

[7]	TR 45.820, "3GPP/GERAN; Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things", v1.3.1, June 2015
	PAGE : 1/3
	PAGE 2/3
image1.png
Power

Tx

Process.

PS |

trigger event (MAR)

N

<

beacon cycle period

beacon reception

window

PHY-PDU

/LN

time (not to scale)

>




image2.png
Packet size & | Coupling loss | Coupling loss | Coupling loss
reporting = GPRS = GPRS = maximum
interval reference MCL | reference MCL value
combinaison + 0dB + 10 dB +20 dB
C-UNB
transmit +4dBm +14dBm +24dBm
power
50 bytes,
2 hours 15,0 4,4 1,6
200 bytes,
2 hours 5,6 1,3 0,4
50 bytes,
24 hours 33,6 23,3 13,1
200 bytes, 25,6 11,1 4,6

24 hours






50 GO mst? e
T Cn, o S 715358872046
inm s

C-UN fo Cellar toT

Battery Lfe tvaluation

1sepe
I, ot ot it o i e )
ST e e e e s 3 S

ot sy
ek o 10 5 st o iy o ) s
Ty e CRR ek s Sl o s o e

ik oy e e e st
et T e 0, 4 o

ey
e o S 1




