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A system and a method thereof for dynamically adjusting
sleep/awake intervals of a wireless network device are provided
herein. The system has at least a base station and at least one
wireless network device. The system performs the method to
dynamically adjust the sleep/awake intervals by properly delaying
and combining delivery of data such that the wireless network
device is turned into a sleep mode after finishing data delivery
within an adjusted period. The' present invention may decrease a
number of awake frames substantially and to satisfy a need for

quality of service in the meanwhile.
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UGS :#24 » 4 % & UGS1 ~ UGS2 #= UGS3 - x4 UGS1 :# 4
Al UGS1 gy @i pAS (PAE 2@ F 7
B~ % 1248, AEEEEHM ) MRk RAAFLE gd & 3( %
THE2MEAAETEREXHERRETREREF 5 BHAE
F AR ) =M UGS 2 ey —AFEAAELSH AR 2 8-
£ 3@EfE 6 BWMAE > £AF F = 8i& % UGS1 ~ UGS2 4o
UGS3 iR AR AFLEE SN A3 -2 4 BRESHELT >
ThEHE - BEMAEGALFEERE > T BT H B0
UGS1 ~ UGS2 #v UGS3 :2 & - 3 -] A AEE R [2 ~3~ 4 »
51~ [3~4~5]1XAB&[6~7~8~9~ 10112 &4 - Bt >
W&%&fﬁzmﬂzﬁﬁkﬁ cEleERBM S REESR
BEIIEIZEE A > 540 UGS] :2 4 91 UGS2 :2 2 64 F T
Lx/a\a’a‘f'rii%ﬂ#&@?a‘i [3~4~5]19 4% % > f UGS1 if 40 UGS2
O BB FE EEERAET A S UGS3 s g ey & — ME4F R
FEAPF B AR & RI[7 ~ 8] o B gk > 7T R E H R A8 R EE AR
BEELHSBAMERBME 4 SIARMAER FI[7 ~ 8] -
Z U g% (pseudocode) R&ET > B LM FEHEXT
AT T :
Step 1:  Let [F;;, ;] be the next awake-frame candidate set of
connection (7, j), where Fj; is the next transmission

frame of connection (i, j), and Y;=F; +d(i, j). We define
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[Fijy Yijl<I Fip, Yigl if Fij < Fig, or Fy; = Fjpand ¥j; <
Y.;, where jZk. Let S be the union of the next
awake-frame candidate sets of all UGS connections.

Step 2: Choosing the smallest [F;, Y] in S. Let F=F;, Y= Y.
Update S by S=S—[Fis Yisl-

Step 3:  If S'is empty, go to step 6. Else go to step 4.

Step 4: Choosing the smallest [F;,, Y;,] in S. If F;,=7Y, go to
step 5. Else go to step 6.

Step 5: Let F=max[F;,, F], Y=min[Y;,, Y]. Update S by S=S—
[Fis Yis]. Go to step 3.

Step 6:  Get the next awake-frame candidate set [F, Y].

FHREBRBY G H)RER IBMSS 9% jERLE S
di, VR EZRGGHHRRAFLEE S [Fy, V) BEKGEHNHT
—BREEMAEFEREES S Fy REBRG )V RBERESZESR
& [F, Yt E—EHAE ¢ Y, REAE GG, ))& REMAEEE
EA(Fy, V&% —1E0IE ; @ SRR EMA LG T — @
REHAEEEE S ZHE - £ > Step 1 5o Step 2 & A WAk
k%ﬁtms@ﬁﬁﬁﬁmiﬁkm Z KoNBR 0 B
PEERIGERES (B, Vi) 2E&[F, Y] &
W [Fis, Visla S PRI - X F > ERBEMNIESZEELSZIK
NG EARRKREL LA G E —AFEN SR &S &S LR
RFREE > fBEA BT RAFEF —BRAE X REE AR Z
BEAEINEABRERAF G F —BHIEZ R ERESEE
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ek Z4Re o BlEmAlNEEEESZ K HGER
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Yij <Yy RIFy, YI<[ Fip, Yil © & &R E[F, Y] R B & #8&
NN RBEMAE G EEAORASERERTFERBELETH
BAELEZRE - sbsh > BAEHEIT Step2 K StepSFed S
PR & iR R R A F, Vil [Fis, Vi # Step 3 ¥
S @OAETERYRENIEZEES  AME S A
ELH Al EATSEASNOCERA L TEGL Y RENEMSEE
£ 4 7 » #LEE[F, Y]Bp & MSS & UGS if 4 & % 82 A 1%
BEA-Step 4 EEXRRAREES S WA HLREN
EAEEE A e B ATA[F, Y16 0F c o R-T A4 > A &
TStep5 REMFANTVHE  mEMBYFAEALKREN
A FafB AT Fi,iE PR RE YEAKRENMATHN Y
BEABA S, REFTHRNDME HE W RCERFLES
REENEZEREEETREH  RSEERNCERAHLCE
SHRBENIEZEEST > BEAT Step 6> LS BERE
B PHOABEWMAEMREES - B 5 AfH 0 £ Step 1 P
UGS % 4 6 5§ — EREEFIE A 3AE 2 (FF F,=2) R R AL
HIEBERE 3 FUE —ARENEZEEESNRE —EREL
2+3=5 > #[2,3,4, 514 % — BABRNIEZEE S - 7 UGSI
BiBAAMEG  REFTARE CREHRENERZEES - F
32 UGS2#» UGS3 % 42 89 F — B -RBEHAEE R E 45 5 A[3, 4,
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%a[2,3,4,51>[3,4,5]>[6,7,8,9,10] - 4= Step 2 ¥ » &/ thh
BEAEIE R R A A(2,3,4,5] & F=2-Y=5° 2 5 BR 4 (Step 4)
oo BATER/DREFERERS H[3,4,5] B F,~3 Y,
=5 R AWF,3)=(Y=5) AreApk®| Step 5 4& Step 5 F -
F=max][3, 2]=3; Y=min[5, 5]=5> @& B E#HATF| st & & UGS1
Fo UGS2 2@ A0 E —ERENEZEES BB, 4,
5] 4 Step 6 ¢ > ,:";’{-/ﬂ% A UGS2 2 2 ey B —fH%
BEAE R ZREARTAH » EARA UGSl 280 E —fE4
BEAE R EAA]7,8,9, 10] UGS?2 i# 4 &9 5 — 18 2 B2 HAE
1ZRE S H[6,7,8];UGS3 2 4ty F — A REEHAE R ZEE LS
[6,7,8,9,10] ) (=F ¥ R/ hESHBATH LR A6,7, 8] °
EREAZTHRA T LHEREREZEERESZRKE
SEREBEIOEBGENHEERZEEZBEHERALRL
HEBEMAE - LHAZTHABEMIEEEELNTHRBORE
RFEF—EZRGRAAFLEE  RAZEHE—FEZREH L
[+ FHBGE PREF—FEMEZIAFLELBNES
Mo RAZTHREMIEZEES o
BAE= HEIEABERECPS ~ ErtPS X nrtPS itk k)
6 % BE BF 2 Fo 4k R B 2
&t # rtPS~ErtPS & nrtPS 69 JF BHEIMER > 2% &
BB EHNEAR —RER > ARNBREET G
MAE W AS1F 2 B2 e5 42 (awake interval ) M A HF Bk 21 :%
& AR LA A% A AR BR B5 £2 (sleep interval ) - 4518 =4 B2 pf 42
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B =2 B2 o542 (BP W) A B4R 32 69 B oH & RAKIR B2 5ot
BEREAE WP R A M E R ERERREF W)
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AHE -

AR ABHRPARFEYNEBRZEZSF - B
B o B 6 AT ITEHEECHNGKIK 1~8 B RARHA K A7
EAZEREALSBMELRATBOENE » EAKR
12~14 $YMIEFR N EE - ARELEGH I RF LT
BEHOASKE | MIEMR (B T,) iy

5] (queue) # » L HE%HIKF 14 EAIEL £ AT (BPFR g

Tz) FAE#EE X 0 BB Sy~ Wit~ Sia AR Wiy B 4850

AR B AR BN dAK - ko 0 EERNER
Sy L W IR ER VR > AHERAERTRZ Wy
4'}%@%51 » T AEAFARIR TR S B9BT R T ARk > A @
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W, =|- e e )
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XQWALANDETEE AR NEBEARNEMELZE
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o BEz B INEHE - EHRRERE S RESRE W ALk
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B LB 7 RBA ko T R F R B R AZ BARER BT A R B
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M E AR c ATERAHZBARAGERL L H
BAEXE S ER 11 RMWARLF = fTHRE MSS FEd
of BE B 2 1 K IRARER BT A2 o
(1) £ R A UGS &M HEMNT MSS TREBRZERHM

ﬁmﬁ&maiﬁﬁfﬁﬂi°%ﬁ8ﬁm’ﬁﬁY

1B R % YV4EMAE - MSS @4k R 82 o
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PRER B A2 Sy B9 AT —BMAE B F N EAE > B MSS F
RE B B AR & [N+Spat 1 ~ N+Spat W]HAE * 4o
B O EERABEWGRZELFRES0-

(3) 4£4 rtPS ~ ErtPS fu nrtPS 2 =%+ 2V —F it A

UGS 2 8T - KE s F &R UGS F 44 64
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BEZHEEETUTNERBLRT

Step 1:  Let X be the set of all awake-frame candidate sets.
Step 2: Find the candidate set with the smallest F value

from X, and denoted as [Fi, Y4].

Step 3: For [Fy, Y], finding the closest sleep and awake

intervals and denoting them as [S, W]. The first
frame in S is represented as s;. The number of

frames in W is represented as Num,,.

Step 4: If ¥,<sy, adding a new awake frame that is equal to
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Y, then go to step 7; else go to step 5.
Step 5: If Y;NS+#0, adjusting awake interval W to be [Y;,

Y; + Num,,— 1] then go to step 7; else go to step 6;
Step 6: If Y1\ W=0, awake interval W remains intact. Go

to step 7.
Step 7:  X=X—[F, Y], and go to step 2.

Tz 4HE—MBUGSER 2 REEHNIEZ ELS[F,
Y] 4kt #1234 64 rtPS ~ ErtPS 3 nrtPS if &g &) 4 82
R RIRERLS, W B E[F, VR[S, WIREARXE
LLEAT A o Step 4 R LR HEF[F, Y]H[S, WIREA R
£ X e X EREAF Y —1E-atEeri (B Y)- Step
SR RS HEF YA SREEARE  ZEARXEABRE
B -aBLesdie WAERT A - Step 6 Bl & FB i — 5 H BT [F, Y]
AEREEEWRTARE ZAREAEEEREGE W
WG - RiE > BFFAMRBENEEZEES TR B
[+ AT PR FI W 60 R BR AR AR E R SF, Y] 2R A E 3] Step 2
UH T — B R B2 RAR AR B R A AT H BT -

RAEELWEBEETLTRARBSEHNEGHLAF
GRALEEREGEZOFASNEZNG S Bd Lk
TEFER "Jﬂiaﬁik%i&%%ﬂ » BTR & E BRAE

HA4AR 120 B 12 ﬁ:i\%éﬂﬂﬁﬁiéﬁﬁﬁt&i?ﬂ&&% b
Z R/ REEEAZ M A% 100 Z A F B - & %4 100 &
HEV—AMs 102 R—EumsE g 104> @ IEEE
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(2)

# & (piggyback) ¥ X R#E—M AL KRG 102 @40
AL 102 CHEAIRE R XA T B AT AITFF K
dh o bRl 2 R KB B R BLA &) MSS 104 REHH
At TAELAMGMEK -

R g A s 102 Jo 2] MSS 104 # kg7 71 K
N4 0 AR3E MSS 104 a9 85 — 45 48 106 %B&%%:ﬁz’%f
%% 0 #FE B MSS 104 T BAAKER 89 BF 5] A B F R
RN ERLCHERENENSSEE) UAEZE MSS
104 9 F BARREF RN T RREREZ - AT HRAK
RN ETRARAERRZT UGB T THRB®RE
(downlink-MAP, DL-MAP) s & L 4T 4& 3% 8t 4
(uplink-MAP, UL-MAP)i# 40 MSS 104 » 3 & 3. & 102
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