PSMZ} eDRX

hkim

2019-10-02

October 2, 2019

1/22



O PsSM

© DRX

. TRy



PSM

PSM

@ Release 120{|A 7|Z2] RRC Idle Mode Et2to| 24
HEAIZ|7] flet A

o CHAMO| PSM AEHZ HO|5HA Z|H Power-offe} S A}
HEXI=L2E2| HO| A HAIRAZR £4I6HA] 52

@ = reachablestA| OFA El*

o IO TIMZ|IE 4I5H7| fIsHA F7|H 22 Power-on & {2 M
ADRZIE Z0|l= A

o L2t PSM HE[V} £[0E TR O{3| HEHI0 55 HEIZ
SA|E|7| W20 Re-attach E== PDN connection Re-establishmentS
st Wyt ole
=2 =2 HA O

>

2

i
Inl

o
__I1_

ol

B 201 M

r

. TRy



PSM

PSM

o CHIF= AR 2|20 M C|O|E] £, Tracking Area Update, Routing
Area Update7} 27 %|H PSM 2EE LIE

o L|O|H A& = HHEF2 active timers A|2IStL, timer?} expire&|™
CtAl PSM 2EZ 2I¢

@ Active timer?} expireZ|7| H7tA|= H|O|Ef £AE THs

o 2tAS| 742l Zi0| OfL| X TAULt RAU 7|7t0f|& reachability?t S

o LTE-NB loT T} AZ= 500 mW (in Tx, 23 dBm), 80 mW (in Rx),
3 mW (in Light sleep), 0.015 mW (deep sleep)

. TR



Power

PSM

(] Ide

] Paging

RAU RAU
l |\ H PSM | || | |
lActive Timed ™ fime
[C] Connected

October 2, 2019

5/22



PSM

UE1 ‘ eNB MME
=
S 1 Attach / TAU request
E o (T3324, 13412 ext. value)
2 k= Altach / TAU accept l
8 s (T3324, T3412 ext. value)
] [ .
= .
o
o RRC connection release
Idle mode [ T3324]
PSM mode [T3412]
T3412{...: 54 min;....; 310 hours; ...} Send data
\ | —
—

UE remains registered with the network and there is no need to re-attach or r

PDN connections — saves power, but UE isn't reachable in PSM Mode
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o THIIO| PSME AH235}2{% Attach(TAU) Request Oi|Af| 2| 0] PSM 224
EFO|HQl T3324/T3412 Extended ValueE X gt

o T3324= CHZO| RRC Idle #E{7} E 0|0 T|O[ B[R E
aAl5H= Active Timer2 2|0

o HERI= @® PSME A5t @ HAU0| PSME AtESt= A2
ol8gt A0, Attach (TAU) AcceptOi| T3324/T3412 Extended
ValueE ELSHA|HM HHZO|| | PSM AFEO| 7t55IChe 218 2l

o O] If YEQI = ¢t 2 ZF Reachability Time, MME 8% S&
11246t0{ A T3324/T3412 Extended ValueE 23
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o CHEF2 RRC Idle AEf7} &= &7t T3324 EfO|HE A|ZtStDH, O] 7|2t
S2H0il= 0] HIMAIE 2UE{Z (Normal Idle Mode)
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o T3324 E}O|0{7} DHRE|01 CHOES PSM AME2 ZBH17| |1 T3412
Extended Value S0 I|0| 4 2L|EESIA| &S

o 0| 2% ©tao| M{|0|3 2 LIE{ZE HA| A4S B2 MT G|0|E{7}
CHf2 MEE £ Q= Unreachable AEH
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SEIZ 2 W7HA| H0|E & HIHE
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o CIU2 PSME AME3t7| 2IoiA 2& Attach(TAU) Request 0| A[Z]Of]
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Value2 B3t Mjof= Attach(TAU) Request T M|Z|0f HAE 2t
st

o T3324 Os - 186min2| 242 2t ™ (TS 24.008, 10.5.7.4), Otek
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DRX

DRX= thafit eNB AFO|2| RRC HZ&O0| SX|&|= connected mode
T} RRC AZ0| S| idle mode THYO| 25 HE

Connected mode &2 (E4 A|H0|2t PDCCHE 2L|EHZ)S
Sl3fA 7| 2I=0| ClOJEIS 23

RRC HZ0| release® idle mode Tt (W|O|AICF 2LIEZ)S
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Since 2017...
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I} 2t2 7|2 TS0 M AR E|S DRX AFO|2S S2M
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= I|o] 7|7k AtO|9] ZI0| S =9

Z=Al 2|2H0|= reachable

PSM2}= &2 RAUL} TAUE £3lSHM reachabilityE EHEe It
1S=)

LTE-NB loT It &&= 500 mW (in Tx, 23 dBm), 80 mW (in Rx),
3 mW (in Light sleep), 0.015 mW (deep sleep)

eDRX cycle
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eDRX

DRX vs. eDRX

Extended DRX cycle (Idle Mode)

3 hours

2 hours

1 hour

0 hour

(%4 min’

NB-loT

eMTC NB-loT

512s nia

10.24 s n/a
2048 s 2048 s
40.96 s 40.96 s
81.92s 81.92s
163.84 s 163.84 s
32768 s 327.68 s
655.36 s 655.36 s
1310.72s 1310.72s
262144 s 2621.44 s
n/a 5242.88 s
n/a 10485.76 s
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eDRX

DRX vs. eDRX

Example: extended DRX in Idle Mode

RRC Idle Mode

1, Paging Time Window (PTM)

Pawer consumption
Tx active

{eMTC. 5,125, 10.24 s ... 2621.44 s}
I"(NB-loT- 20 48 5: 4096 s 10 48576 5}

Send data

| ver |

Attach / TAU request

(Extended DRX parameters)
Attach / TAU accept

(Extended DRX parameters)

.
RRC connection release
— g

RRC Idle Mode

— ——

eNB ‘ | MME I

Energy consumption can be reduced significantly
reception (DRX), if certain degree of mobile terminating services reachability is acceptable.

longer cycles for discontinuo
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eDRX

DRX vs. eDRX
oy oot
elec
Scan Cell
Detection Registration
Boot up Call Establish
App Loading die
L L Data C-DRX Data
§
£ Make a call
E
2
g Power
E On

Time —> | I | |

LONG
SUPER LONG !1!
But not extremely long
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eDRX

Idle Mode eDRX

o Extended DRX parameters= eDRXE Z|25t7| |5liAl Release 130
MEA 27t=l A2 =2 Paging Time Window?} eDRX Cycles &t
o THUE EZ A0 HO|d 2L EZS 5t 1 0|2[e] A|Zt0l= OFF
2HEf
UE Network

SIB1 (eDRX-Allowed)

Attach Request (Extended DRX parameters)

MME supports and
accepts eDRX

Attach Accept (Extended DRX parameters)

RRC Idle Mode
Idle Mode eDRX starts
Idle Mode eDRX
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eDRX

o 5|2%|= eDRX AIO|Z Z0|= NB-loT2| F< 20.48 sec, 40.96 sec,
81.92 sec, 163.84 sec, 327.68 sec, 655.36 sec, 1310.72 sec, 2621.44
sec, 5242.88 sec and 10485.76 sec

@ LTE frame& 100 subframe = 100 ms
@ Hyperframe 1024 frames = 10.24 s

@ LTE Rel-13 Of|Aq{ LTE-M IDLE mode eDRX AIO|Z2S 1 - 256
hyperframesZ 4

1 hyperframe2 10.24Z 0|2 2 256 hyperframes—= 43.5 &

. R, T i)



eDRX

Hyper Frame X Hyper Frame X+1

Hyper Frame X
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o 7|2 DRXE =2|AZ0|M 2|aL8 ZYSt= T
O] &5t0] A&t

o eDRX= 7|& LTE A|2HI0|= GIE Hyper FrameO|2t= MEE
QIHAZ 2712 M

° Hyper Frameol ALBL 2 102 O| 40| 27ts5tH
|,O|ELo| Szt 7-I_‘E?_ -
o IZEZZHOZ DRX AIO|ZS2 10.2427}A| AFEO| 7 %ﬁH—f HE

A|:||.E£jl_|. 20| 24 £E35}
Ol A 2.4522| DRX A} |2
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7|Z2| DRX 27|(Cycle)2| Z|ChZt2 2.56s0| 11, O]= 2 CHAO|
2|25t 2.56s OFCH oF HE 0| 2L{E{™-Z sOfst=
eDRXO|M &= O|2{st 7|8 2I|TH 2.91A |2t R| STHAIHAM THHO|
0] 2L{E 0| AL28t= HHg 0|12t

O| W 3t7t2| LAist= 2| ML 7|22| SFN (System Frame
Number)S A2 3HAS 10.24s O|AfO] 27|12 Z|51A| Rot= A
0|2 a1 2517| QsiA eDRXO|AM= 12129} 20| 1024712| FrameS
I SHSHO] 10.24s52| Z0|E Z= HyperframeO|2t 7HES MEH =Y
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o Hyperframe2 H-SFN (Hyper SFN)% % A &M 2 4 U

<

e H-SFN SFNO| 1023 — 022 BZAZmoict 14 27t

e H-SFN2 0 1023 Al0|Q] 22 7;004, OIE QIsH H-SFNS 7|&22
eDRX 7|2 MA5tH €M 2|CH 10.24s * 1024 = 10485.76s (2.91
hours)2 7| 44 7t5

ﬂJ|ﬂJ
0jo

{ H-SFN #0 H-SFN #1 | H-SFN #1023
SFN N SFN SFN SFN SFN SFN
#0 #1023 | #0 #1023 #0 #1023
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