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ABSTRACT

Fourth-generation (4G) cellular communication systems must provide different quality-of-service (QoS) to users
according to the service type, membership class, and usage case of each user. For the purpose of user’s QoS
differentiation, we propose an enhanced uplink random access scheme for bandwidth request. More specifically,
we divide a bandwidth request channel into two parts: One is a primary region and the other is a secondary
region. Then, each region has a unique minimum access class that allows only specific users to perform random
access through that region. By doing so, we can reduce collision probability and increase the success probability
of bandwidth request. From the perspective of standardization, we presented this scheme in the IEEE 802.16m

Session #66 held on March 2010. As a result, the concept of the proposed scheme and required messages were
defined in the 802.16m standard.
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Super-frame (4 frame)

Frame (8 sub-frame)

A

&

[

T

™
I

DL UL DL UL

DL

uL DL uL

' PMAGC = 1 [ | PMAC=2 |

PMAC =3 | ‘ PMAC = 1

’ PMAC sequence: 1, 2, 3, 1 W g descriptor

Uplink channel

Random access
(bandwidth request) resource

()Mt 71&so S& Y 1:PMACHET HEBHE2

Super-frame (4 frame)

Frame (8 sub-frame)

4 A A
DL UL DL uL DL uL DL uL
PMAC =1 PMAC =2 PMAC =3 PMAC =1
SMAC=4 SMAC =3 SMAC =4 SMAC =3

| PMACISMAC sequence: 1/4, 213, 1/4, 113 [

Uplink channe!
descriptor

Random access
(bandwidth request) resource

(b) MOt 7| &2 SF YWot2: PMAC ¥ SMACHEE RS HEB ES

ag 7. Algk 71€9] 802.16m A4 o

o 2l e Alzte] F =l A9l ukes)
T WA Z#YolA] random accessE A|EIIEE
L

SMAC HEE 25
Z} diot 2)

" 7)< AL Hkeb 13 v random
access ARdo] =] A WA B EH Y &
Ashe 73-¢olck sX1%t 7t random access AU
primary %393} secondary g9o g THEc) ol
& Aol A4 wkl 13} 28] PMACHT) 57

3.6.2 PMAC ¥ olgsk= &
[~]

2 (5=

o] & A2l HA random access A<
secondary %9H-& ©]83}%] random accessE AlE

FozH 7|Ee] r)golr s 2288 XA
AIZRE A 4 Qo) wWaba ekl B39 AL
427} 7|1A]Zo] AdAE PMAC 2 SMACS] uwle}
Al v Zz]delc) random accessE A EE 4 glth

I% 7(b)& AAI-SCDS} 7 MAC Aol 4]
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X] Z& SFH subpacketell random access Aol
W3 PMAC SMACe] =#HY AUz
PMAC/SMAC = 1/4, 2/3, 1/4, 1322 A= 7
+E RAFT 9k o F Eol, A A random
access AFQ9] primary %92 PMAC = 1 oAk
55¢ 2+ AR} random accessE A|EF
9)3 secondary 39 PMAC = 1 ®|% SMAC =
4 olAe] FFE Z+= AMAP) random access&

Al=d 4 9k

1)
=

3.5.3 WCDMA A|a&zte] v

A4 AwslgiEe] WCDMA Alx®lelAE
Z}7+e] random access Adel] AZ ¢lE ASCE
g3 4 glrk o= minimum access class 7|4}
random access Wte] & HA3F Aoz 7+ A}
Bx}ell &t random access Aei7} Hr} AEA S
2 o]FoiA &= glck A wEe Aol 245

£ ASCE vg] ¥¥E 4 l& ube] g7l W&
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EF3)

of AMAEL 7137} 91 wivict w) ¥ random
accessS A|=T 7otk ol A ARgRl digt
B2l random access AF S J3A ).

SIAIRE 802.16m Al~wle] fpH I F2E &
|3 AL 7EedME =z Y 2 MAC
Ao} AR FaM shte] s zglel Zais)
< 958 o] random access Aol whdk
PMAC ¥ SMACE "lg] d8i% 4 o} wlel
random access ¥ FHES AT 98 ¥}
A5A F2bo] 7hsd) o2 v e A
ok & wlojele] Ho xad &8 Azt L gow
2] PMAC® SMACE zajsl] &x) =#olel
random access& A== Zlo] feldkA] olw
t}g =Z#| ol random accessE A|EFH= Ao] &

g AE AL 5 ek
3.6 M2t 7|ze| & =M

3.6.1 Cigte| Ext 24

a3 8 At 7o) ALHYS ) s &
S welfoh S e s|RFe] wigs}
© MAC #|] vlAIx] E& SFH subpacketZ E3l
A1 BR Ade] gk ARE stz whef thao)
AdHEaz A delelE Rz o nlg
Tetslal gl PMAC 2 SMAC AHHE 7ukes
kil random access AFell random accessE A=
T A oA-F AL o] o) Hg- wkk 10] o] &

743 °ﬂt EE zZd el §U% PMACe] A4

i,

mia

Bandwidth request * & &=t

Primary &%, secondary &<

SMAC 12t

\
.PMAC % ‘
\
|
|
J

Contention-based random
access bandwidth request

i YES
Y

|
Random access At (frame, slot) 23 ‘
[ B |
| Random access =3 ‘

|
L

I3 8. 9 22 oAM=

27]’ o] 4% A= 71’ *“’—ﬂ““'ﬂ
A] primary 303 2 dde] FEE= 7
A 432 773l minimum access class A&
WEFs £35S sk ¥ random access ARIE
ZAA gk}, HEH o2 i ZAH random access
AL E3l4 random accessE AlE&H)

secondary

3.6.2 7IX|=el & =AM

a3 9= A’k Zlge] HLEHAE 9 /x5
2 AAE HAFEh JIRFS dubEl TR
s3slda Fr)Hew BR Ade ARE ukbdl
ok mlep ARgate] 27] A& aAe] AEllchH
7RSS i AREAEE] S5 Feldieh o] o A}
S22 Fdol 25A el SJsiA olv] AAH A
Sl = T 57 Y2 _’*Q_q-l.r;]_ szl /\]_Q_x}.
o] Fge] ARAPE olgshe Aulxe] FHel 9
A A= Asdle 2] HE Al dele]
oyl —o‘%"—‘ AR seksla s ALe-
A7F AAR AEAE 23RS o HEE 55
sofgic), xRSl £FE Tkt AATE A8
sgo) %o Weld f7zayl we) 949 BR
Aol thRE primary 49 secondary 3%,
PMAC ¥ SMAC 52 Z2A¥cl °]F qkdsle
AALSCD®9} & MAC Ao wjxA] SFH
subpacketell £33 BR A'd AWE gdolEsly

£ FIAoR wii

84

u}

=

)
=

‘ AERel S2 BEE J|W2 2 primary FH, ’

secondary &, PMAC ¥ SMAC &1

!

‘ Bandwidth request A4 M & ME ‘
L

I 9. AR B AR
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minimum access class 7]4F random access HRQlo]
o Ay #74L 89 ® 39 2ok
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&% 4 802.16m EFE wAsle] ARSI
802.16mellX & & =Pl ) 4709) BR A
< A¥gch 47 BR AL aNEL D)9
subcarrier ¥ 6719 symbolZ TAE A& (ile 3
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E 2709} symbol2 FAE7] wjFo & =Y W
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2 A ule :
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= ‘J“j e p . Ty q‘° % % secondary 9, 16.2.11.1.1 Contention-based random access
PMAC % SMACE ZAsle] AMAle] Sl v} bandwidth request

€ QoS #pH3LE &4A 2™ -
stk

al% el

V. 802.16m EZs| M}

B =EA AR 7]eL 20109 39 vIE &
M=ol 4] 7)== IEEE 802.16 Session #66 EF3}
gelolld mEEgie BLoa Amt Ak sl
802.16m Al~®lolM F2H 4 QIEE gt 7))
Md 2 Ftel Bagk wWARZE BF 46 &Y
i AHE A% Pl B TR 802.16m
+419] 16.2.11 Bandwidth request and
allocation mechanism ¥+5-¢] 16.2.11.1.1 Contention-
based random access bandwidth request 325 A
A Aeslgict. 71EY BFE FAHdE £ =9
D146 =243 AXNFE shie] 3oz dAd
minimum access classoll @R 7 AREALE]
random access -4 ¥} AAFTE 2 olx]e]
Udck EE3} 3ol 7|E r|ed HE I8
szt & =22 A =203 Ak 71ee] #
4 "kl 1, & el =l Exlske o
2] 9343 random access AFdel]l W& minimum
access class® 27t Ao)sly o]& AHZ Ao w
AIRZE B34 71AFe] EelA vlE] deiFe
7150] wis f83he FAsth 1 A 2 A
EE AXA HFHo= At 7€ de] &
& A EFEYeE =3 Algt 71y 2R 9
s Ze3k AR, F shle] fgHEHQlel 2R3}
= o9 4% random access AFYdel g
minimum access class HW-E 7|X|Fo] thdel|A
vg] deE 4 JxE #E AREZ AALSCD
(advanced air interface-system configuration descriptor)

w2zl Z3HA|Zc) AAI-SCD wIAIR|= 7)X]|=o]
Alzgle] S Alefs] Helx FrIHeE v
3l w|AJxje]r}. of7]ell& ranging, synchronization,
HARQ feedback, channel measurement, bandwidth
request 53} F&H A|2~®] parameter”} ¥
wo} glct.

A2 802.16m Zol wHIE Ak 7|2 @
Al W8 2 o)F 93 AAISCD vlAx|E= olel¢]
E 4 2 5o veht g AF e
C80216m-10-0299 ¥ 1),
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A
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g TR
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The ABS may advertise a sequence of minimum
access classes in the BR Channel Configuration MIN
Access Class elements within the AAI-SCD for each
frame in a superframe. This sequence of minimum
access classes is maintained until another advertisement
with the AAI-SCD. Based on the sequence of minimum
access classes, the AMS can select the frame used for
the contention-based random access in order to minimize
collision. If no minimum access classes are advertised in
the AAI-SCD, it means that all access classes are
allowed.

B 5. 802.16m FFol] TFE At 7leS g Alo] Al
A (AALI-SCD ¥|A)=])

Attribute/Array of . .
S Val
attributes ize (bits) alue/Note
T_ReTx_Interval 3 0-8
BR_channel
Configuration MIN 3 INTEGER
Access Class of the (0..4)
(i+0)-th frame
BR_channel
Configuration MIN 3 INTEGER
Access Class of the ©..4)
(i+0)-th frame
BR_channel
Configuration MIN 3 INTEGER
Access Class of the 0.4)
(i+0)-th frame
BR_channel
Configuration MIN 3 INTEGER
Access Class of the 0..4)
(i+0)-th frame
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VI &

=M AHAPY o8k Au|2d FF
2 h]‘i} KA, Au|2 o]8 el Foll webA
AHgAelAl M2 e aEe] Aula FAE AT
s 7|eg Agklsich 53] wde] Z|RISellA
AL A3 SlElx e3Ee random access
Aol 2HE Bk Al 7S A 84 Al
A=l BR A'dS primary 393} secondary <3
dog FEIgon Zzke ddd AME &
minimum access class, & PMAC3} SMACE A#
3l Mz o E 539 AH8AFE©] random access
A B A4S A% F xS ok =
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