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The high-speed communication environment and o)Al wmH Aol AU A= =pa] dolzbi gtk
high-performance mobile devices have leveraged 2} oleldt =o oy dEEe wmulal Fx 7}
each other. Especially, the bandwidth*demanding ﬂﬂéﬁ o]: t:,—j—]_ Eﬂ o] H 9]7 UﬂE'_ﬂ /\]__g_%]:% ]::,Lﬁ‘ ’E?] %_7]_}\]
services such as video call and multimedia 7% 7‘_3.1]_31 oz E’.H]'oé ;g_i] 7]_ E‘] 7§|-3— /\] Z_}% _[oT_'?:,—r
streaming have urged adoption of very high-speed A (idle state)ol]l Q= THETCL o] mulel x| 7}
communication such as LTE and LTE-A in the ;ﬂaq ;‘%ij% 3,\_%@__ 7]§]_§_ fﬂ;ﬂ _5_] %O] 74] 5101 ﬁa
mobile devices. The increased complexity of the AW ZWo|A =2 Boho]l © zo|th wald §F A
baseband computation of such highfspeed F/H% 0]—%—3]—{— ;ﬂaq ;‘%ij_uiu_?_ O]—L]E]— O]E E/‘\l ﬂ—%‘
communications necessarily worsens the battery life 3 1 ERS masted 84 A (active state)ol] A=
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time of the mobile devices. Even though LTE ;ﬂaq% 7‘%7&_@_ _/,\_ %E‘ ﬁﬁj]' j'rl'ﬂ 7]%40“ EH?J' 1‘:‘,_]0]
supports DRX  framework to reduce power 7 g &}
consumption, DRX not only depends on base-station
but also needs sufficient idle time to operate
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efficiently. In this paper, we propose a novel

adaptive power management of LTE modem which
2.1 Motivation
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2.2 Proposed Method
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2.2.1 LTE Time Domain Resource
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9 1. Time-domain downlink resource

29 HE 3709 symbol& control channeldl] 2]
1 1} ] symbol®] data channel®l] ¥t} Control
channel®l = Control Format Indicator (CFI), HARQ
Indicator (HI), Downlink Control Information (DCI)©]

x38dg. wgEld LTE 922 control channel?]
decoding Z 3= 7}A] 3L data channel processings A
A HeolHE A HAtt.

ghef wf MB QoA Aol st vlo|E 9] o
g A%, Ims W] FFe AZFS leakage powers
AReH HuUlA "ok 2 =delAe o] FiEe
sto] dlo]E o] 2 st=ole] G AIZHE o3
d&& wEe® TTI Wl @& Azt

#& Ad(power-gating)st= WMHS A

KeN
=

}
o] =

)

=

]

Ll

o e JlN

£ g R
rot

2.2.2 Downlink Processor® %

LTE Physical layer hardware

{RF Ciock Domain |

Host Processor System

Host Clock Domain

Ant-0  Variable Clock Domain

18 2. Architecture for the Proposed Method
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239 5. LTE Downlink Processor®] power fraction

theo #F 18 Ao ALg3 ZF Sub frame9
Scheduling X} o]o] ©jdt DCI Monitore] Slack
AA A3 2 AL AFRE Vvt R AA e Adaptive

Power Management PolicyS e At

¥ 1. DCI ¥ DCI Monitor2] A Ak
MCS % NDI (New Data Indicator) =

ZRs
DCI€] output ©]t}.

Codewordl | Codeword2 DCI Monitor
Case | | s | NDI | Iycs | NDI Thack | Decision

1 14 1 28 1 54 ON
2 28 0 13 0 58.8 ON
3 16 1 25 1 76.2 OFF
4 1 0 1 176.0 OFF
5 1 13 1 3174 OFF
6 0 22 1 514.6 OFF
7 28 0 - - 571.8 OFF
8 20 1 - - 706.0 OFF
9 12 0 17 0 744.2 OFF
10 14 1 - - 769.6 OFF
11 26 0 9 0 794.5 OFF
12 18 1 - - 813.5 OFF
13 16 1 - - 833.7 OFF
14 4 1 - - 842.8 OFF

& 1% Zo] trge Al Lol sl 0.54%784.28%
o] Slack Time< o], DCI Monitor: wj A8 7|
gttt 48 AL AAste] DCH Proc] 2 &5

R cia=
a8 68 H93 x7slel A DCI Monitorel ¢] 3+
At A #e 7MY A9 A FEE HolFrh
50%
2 40%
8
o
S 30%
o
=]
o
€ 20%
]
H
S 10% I
O™ 6 Ay H4z 29

-71 -

otAst=Cli3| M35 15

Iv.

i

=
-

oA At s Faf oy HEol
o]t ACTIVE 7rell 4 DCI Monitors
2|

(¢}

o iz

=
i
[e))]

=2

i3

£

control channel?] AHXZE AF&3 % &
S Akt Ee, Ao AtE o
LTE @A =& A9 47 a4&

Atk =2 dold HE

o
i)

KX
=

£

vl

Tl

tjo
(]

1o do

o2
ol
=
B

r
X
=

/‘1

2
Hr\l

iy 4
_\:‘_1‘_1
w4

=

[

‘E—LEE LTE-Advance

=
oA
=
T

=
of
0]
|

R=h

.

wRoAe AEE F d Hgstel,

9] Power management PolicyZ

DCI Monitor

Host Processor

Systemel A §3l= A7+9 DCI Monitory] 715& &
detel LTE Modem®| © ®2 F&& st=sojd 9

d As3t she
Terminals #3tsles A+&

ATZ A3Pste], Low Power LTE
Z1e 3t Flojch

Acknowledgement:
ol Ao

(No. 2011-0026454).

o]Lg
A

1o rfo

=]
LN
o

e

TR

[1] 3GPP, 3rd
Technical

generation  partnership  project;

specification group radio access

network; Physical Channels and Modulation

(Release 8), 3GPP TS 36.211

[2] 3GPP, 3rd generation partnership project;
Technical specification group radio access
network; Multiplexing and Channel Coding
(Release 8), 3GPP TS 36.212.

[3] 3GPP, 3rd generation partnership project;
Technical specification group radio access

network; Physical Layer Procedures (Release 8),
3GPP TS 36.213.





