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(57) Abstract: Provided is a protocol structure for a mo-
bile station, base station, or relay station. The protocol
structure comprises: a first function unit which, as a part
of a media access control layer, controls and manages ra-
dio resources, and which is positioned on a control plane;
and a second function unit which, as a part of the media
access control layer, controls media access, and which is
positioned on the control plane and data plane. The first
function unit includes a variety of function blocks for
supporting high reliability.
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Z21L 93 HE N AE 7] Eﬂrﬂ (multicast key management)S <~3) & 5= @]},
HEAFe MEN L] Be FalA FaE A A 0% Aol @
Sl A el =R %1

e WSl A9l & (3111)-0— T WS RG-S A ke Ve s e,
A7) G4 B (3115)2 A7) 4 H= A7) # 4] Sh(self-optimization) 2] 7] &
Feygiet, ol A9 #E] E5G1KS BT ot ubE ol U EY A
ylebv] 9] 27, H-3F Al ] (load control, load balancing), <&} (admission) | o1,
A Aol o] E5E gt o] 5 #] B5(3111)2 HR-station®]

ol &2 Aojst, HIEH A AHE A E5(311m)<= HR-MS 9] vl =9 =
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[60]

[61]

[62]

[63]

[64]

[65]

A& Aot f1 A w2l E5G11n) A 7|k A 28 Alg sk, i
R e ‘;%(3110)L HR-station2] 5 2= A9 2 A|o] 558 2y}
Alz=' AA fE] E5G1p)S A2 A4 AR E #estal o) &
HR-station .= &3}, MBS £5(311q)+> 3} A= 9 HE|F|AE Y5+
W& An = 7 HE el An s 55 3 ol 3] S 5G1nS AAl -

<o LJr &l = 9 1 Al o]l HR-station®l] 174 2™ 2} (connection ID)& g3} A1}
/\1 H| 2= & & (service flow)E &gk},

MAC 715 55312)9 Aol HH L2 75 558 Xoks, 75 552
PHY #] o] B3(312a), Alo] Al229 8 E-5312b), = 2= w4 B-5(3120),
A 8] 2 2 (quality of service, QoS) H5-(312d), =A=H 2 A4l v%3g}

Z(312e), Y5 2} & F = (multi-radio coexistence) 5= (312f), ZL 2] 2L t] o]
d%} =5 (312g) T A0 E AR XTI

PHY Al°] 53120 Be] A5 A 193-S Aelshn, 114 v 35,
9904 B2 W YA A BES THT 5 Atk 9 4 BB AW F4

A| A Z}(channel quality indicator, CQI), &3 A& A # <% 2 +(hybrid automatic
retransmit request, HARQ), 1 & A|o] & 8 5= Ut} Ao] A| 19+
E5(312b)2 Akl g wA A 2 A o B E ] E5(G1202 A
= B 2e A28, QoS B 5(312d) QoS FHEtH e ¢l 7] £ 3ke] QoS #Hel &
T 2AEE 2 AL U3 B5(312e) A A ] A4 o] 7] &3l
N7 & 2AZFG A thFgkslH, dlo] B A B 5(312g) HR-station©|
HR-BS®} HR-MS Aol 9] 4 2ol A8 wf t)o] 8 & AEel= 7 5& 3 gkr),
U3 gy o FF EE (31202 3] 7] (licensed), 3] 715 A] &2 (unlicensed), 4 -
3] 7} (lightly-licensed) 2= E # (spectrum) & 4 o] & 3} U7} Z A4 H H-4]

3173 ol A HR-station®] 7[5 3t 2HEH S Ao &= A= 7] 55 35
s 22 FFE S5G120)> 7?'5@ 2 E]] F shve] A E G A8 g A
& oA Ho] 2FEG S S Ao AEske] SAld -8 vk

MAC 715 5%(312)9] d| ]E1 ﬂfﬂ P27 555 I, Vs 52
-8k 1 Z 9 (fragmentation and packing) £ 3-(312h) 2 MAC #| 7] d]o] g
4 (packet data unit, PDU) 4 53(312i) 5 A o] & dF& 23,

&R E2H 561N 2AEH R AL st 553129 2AET
Aol 7]z 8ko] A H| 2 vl o] B Yl (service data unit, SDU) - <3} 7]
ZHe, A5 A A5 2 - (automatic repeat request, ARQ) 7] 5= gt}
MAC PDU ¥4 &5 (312i)<> HR-station®] A&} 5|7l o]} 2] WA A & &

AZ200) 0.2 A5 = == MAC PDUE &4l 81, &3 3l (encryption) 5=

?S(E T} /* O]

CS(320)= ¥ 7! #-+F(classification), 3l ] = (header suppression) &=

8.

o] A, & 20 A 7F 7] 5 BEL Sl go], AT E ¢o] iz &= ¢o] o}

>
o,

=
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[66]

[67]

[68]

[69]

[70]

[71]

aEEg oo AFOR YA & om0 e A9 /)% HEo] shtel /)%
n=ow eyl 418 1 alvh B3 ¥4 1% A 2w Ao we =
20] EAIE )5 B8 F AV} AR R Yk,

1

U = 3 33181, HR-MS %5 HR-BSO| A 9] AF&-2) B & & ¢
A% (200)° 4] CPS(310)2] o] ¥ HW [, MAC PDU &4 5231203 & 2
Z 9 5331203 CS(320)2 A A HEY A AF400) 0.2 AT E A 2
W 2 Agd T, A A HIEY T A2 3]7lo] CS(320), B H 2
55(312h), MAC PDU 84 553120014 A ¥ o] &8 Alsos d5d
MAC PDUZ g7 €t} FAldol| A, &2 A% <] SDUZF MAC PDU &4
E5(312i), &8 2 £ H E5(312h), CS(320)0ll A A 2] = o] U E LA Al
A o8 YAt ol & 30 HA AR EAE A7, CPS(310)¢] 7] 5
B35 Abo] B CPS(310)9} = 2] 715-(200) Akololl A A8} Egfj 2 o] A 2] &}
T Ao} Zen g E 7} ddE o v

T 4E Fashd, 5215l A, HR-BS 5=+ HR-MSol| A o] A|o]
Alad" 2 Ao JH e 75 ESoA dolH HHe 7|5 E502 AEdyn,
Aol FH A 1d "2 dlo]H HWH O 75 w5l ol A E o] oo
OlE| Hlo] 2= HEE MAC A 1Y & (o] S 1, MAC A °] ¥ A A], MAC 3|t
) o2 YA ATl A, ol o] QIE|Hlo] 2~ & F 3l F4ld MAC
Alzd o] Hlolg W o] 7|5 E5oll ol A aL, Alo] HH e 75 H50]
A2l Ao} FH Al d " S 20k

U &2 55 #0181, HR-RSO TR EF "2+ & 29 A § HR-MS B+
HR-BS®] L2 EH 2o A d¥- 7]50] Aekd Fxo|t), o] 5 &3, HR-RS 9
EREZS JEE E20 EAIG ZRES oA CS(320), T4 A9l #e
B23]11a), +F L5 #y] BE23l11e), A 2E A4 A B2311g), AR 2
5 R A Ay E5G11) 59 71 550l AgE 5 9l

o, i o] A A oo mpE A HE Al 2R oA T 7] 5o SR8k =
A Aol e A & 68 s sto] Arg e,
o g o] & ool w2 Fd HE A ' A o] FA I AAS
olt}, & 69 A += BS, ABS, HR-BS ¢] ©l| IEEE 802.162] H A <Fo &
& <Al (multi-hop relay, MR)°ll th gk 325 <1 IEEE 802.16j2] 87" A4
k£3k= BS(QH O E "MRBS" "8} $h7}t FFE E4) 8= Ao 2 74 Sk},

% 65 #3131, HR-MS, AMS %=+ MS+ HR-BS, ABS %=+ MRBS¢| 2 4
AAw 7, A o] 312 HR-RS, ARS 1= RSE 7] #] HR-BS, ABS 5+
MRBSel ?14= 4= 3}, 5t 3h}o] HR-BS W ol &% (subordinated) HR-BS
Y= HR-RS7} A o] &2 &k 7)) A8t o7 9l o1, &} 2] HR-MS7} o} HR-MS 9}
AAH F5 Uk 24 AH Y A AR AMR = TR EF 5 134 7o
FEAE S A} o) m), MS9F HR-RS, ARS =+ RS [EEE 802.162] | ]

OlE]H o] ~(1= 6ol A A Ao FA]H 3}4F3E), RSSF HR-BS+= IEEE

an
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802.16j9] ol o] Q1E]#| o] (% 6ol A #& Ao 4/\]%
HR-BS= IEEE 802.16m<] ol ] Q1 E] 3| o] 2~(& 6ol A 7}

10

PCT/KR2011/008156

A S B9 91AE 4 o ok Lol A Ao R 4;\]% AT oo
QVE) 0] 2% A A5 Brz A2 hEbl

[72] 31
AdHS |4 dEE A& T2 e S A 1(Y/N)
1 HR-BS to HR-RS IEEE 802.16n Y
2 HR-BS to ARS IEEE 802.16n Y
3 HR-BS to RS IEEE 802.16n Y
4 ABS to HR-RS N/A N
5 ABS to ARS IEEE 802.16m Y
6 ABS to RS IEEE 802.16j Y
7 MRBS to HR-RS N/A N
8 MRBS to ARS N/A N
9 MRBS to RS IEEE 802.16j Y
10 HR-RS to ARS N/A N
11 ARS toRS N/A N
12 HR-RS to HR-RS IEEE 802.16n Y
13 ARS to ARS N/A N
14 RS to RS IEEE 802.16j Y
15 HR-RS to HR-MS IEEE 802.16n Y
16 HR-RS to AMS IEEE 802.16m Y
17 HR-RS to MS IEEE 802.16 Y
18 ARS to HR-MS IEEE 802.16m Y
19 ARS to AMS IEEE 802.16m Y
20 ARS to MS IEEE 802.16 Y
21 RS to HR-MS IEEE 802.16 Y
22 RS to AMS IEEE 802.16 Y
23 RS to MS IEEE 802.16 Y
24 HR-BS to HR-BS IEEE 802.16n Y
25 HR-MS to HR-MS IEEE 802.16n Y
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[73] Uh, 2 g o] A of o

7
[74] L 78 g o] g A A oo mE A A4S A HER A eSS
[75] E7& a3

[76] &= 8 Farsk, A5 B4l I E5(800) A B4l Al o] (direct
communication control) ##| 53-(810), 21 F 54! ©] o] § (direct communication
data) A< #2] 55(820) 2 25 41 dlo]E A (direct communication data
forwarding) ¥2] = 35(830)& E I

[77] 2% Bal Ao} #ha] E5(810)> HR-MS$} HR-MSZF 24 B4 Ed¥ 249
A (F, A2}, 4], B = A)E 98 PHY Zd| QS Ao gk}, el 214
2l Ao] #eE] BE810)> A F B4 EY $4 B S A A5 B

2AFY 2 =7 U] &2 (logical-to-physical) Al g w3 7] 5& 8k} A A

Sl tlo] B A% £5(820)> HR-MS®} HR-MS7F] ©el & w+= HE F A%

2 B9 A% /)58 FAdr A4 2 0o)E AT BE830)S

HR-MS S} HR-MS Abol ol 4] 23] A1 el st B 25 5412 5

TR ol E & A A TS 83 4] %= HR-station & 2 A 3l= 7] 5
ety oju o= A VIEY AR AEEAY A9 HEYIZ
AEEA] gy 242 A (local forwarding) 2 5

[78] T 92 kg o] & A A| oo 2 AEEARE Y EY T 2dS el =
Lo, 102 2 Eg o] g AAjoo] mE AHEDE Y] 5SS
e = i o),

[79] T 95 #3138k, HR-BSE] Wl A A o] T Ao A 2l =d 2 74
HE2d og) ~29EdEZ Y EL F71 A9 5 9t} o]u, HR-BS9} HR-BS
Apolol] Wilo] opd - FAE S5 Alo] o] AARS)C] EASTE 1] AL
HR-BS¢} HR-MS Aol el Alo] sH 2 wof 2] sgrH o] A AR1)o] A3},
HR-MS 2} HR-MS Afo]of] 25 F41S 98k Alo] o] Aol &ae 5= At
Aol FrE el AAL A F FA #e] EEo A 4238 ¥ 1= Rd ol ]

FEo2 2 70 T2 ofjo] 9l o] A~ 4= 9t}

o] E5(1000)S 28l = 2 A o] (standalone

A £ 4] (standalone maintenance) ¥
55(1020) 2 2= & d)o] B A <5 (standalone data transmission) ¥
55(1030)2 X gsk),

[81] 2 =G E Ao] A EZ(1010)> W&o ol do] F4d A A4S

=
[80] E 108 Fashd, ~2Hed
gl
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[82]
[83]

[84]

[85]

[86]

[87]

A% 0% FA A A LAY /5L FPAT 2E
210202 2R EAEL AL AL WA Aa) A2 @
FA, 07 E A N5 FASAL, @A) A i o] Ao
A 05 i Aetahe )52 FAD, 2= dol
E5(1030)2 2= =D 2 U ES A 3lol| 4] HR-MS#H9] 541 9
&8 B2 HR-BSS S8l A9 HE AR to|E & &4 e F4l817]
752 A g
E 112 g el g A A oo whE vg BE A 558 e = 2o
T 118 Fashd, v e Ay EE(1100)S v RE AR
A ©] (multi-mode configuration and control) 2] 5 5(1110), $14 4] (connection
maintenance) 2] 55(1120) 2 ¥ = =4 % W 31(link measurement and report)
e B5(1130)S E§Hsi.
U3 e AA 1 A o] el l:‘—i(lllo)% HR-BS1 HR-RS 5 2] HR-station©]

o

)

AeS FsA| kA - F A7 EEE A ¥4 H = 79 HR-station 2]
AeS WS A A L Aojst= &S ) v e Ay 2
Aol #Ae] BEF(1110)= A HAF o] 24 L Aoj& YA UM EY A
TR A2EWHT EE Y AY, UER D T2MNEE A2 HE = 55T
F At 9A 74 A EE=(112002 A A T AN A5 F-4] e
WA AY, T4 E HR-MSE #e] gt} A4 74 T8 55112002
2= 2 U ES A S0l 25 T4 3 Ulol A dA 8 Sl Anjas
FA e A A, Y HEY A9 A FA& Y& o2 HR—BS9}9]
AR AGS AT S At e AA A AP 5112002 T54
HR-MS?| 15 =98], 25 U EY I A = AR, = (callback)
g=on], -4 9o 25t A A Ao 52 FElst S k. WA S5 2
131 #he] B (1130)< HR-station Ao] o] F24 Y= 4L S 8o], F+4 Y=
=218 U} 2 HR-station®l] H.1138}+= 7] 5SS F8dlc), =il g g =4 2 wuo
] E21130)2 9 WFLS 93 U EY A (A)A AL 93] HR-BS Alo] o]
A FHho EZ 2 A T AR E wdtelo] v REF FX| kAL
WA 3= 75 S ko

T 127 2y o] gk AA]oof w2 AE HE AN AE E5S YE &
Eolt,

128 Farshy, &3 dENAE 55120002 &3 E EANLE T
1% (enhanced multicast group configuration) ¥ 2] 55-(1210), &d HE N EE
A| A (enhanced multicast session) #2] 5 -(1220), TAd HE| 7] 2 E 7](enhanced
multicast key) 2] 55(1230) 2 &4 HE] 7| 2~ E A ©](enhanced multicast
control) #2] E5(1240)S X $Hgku)

G YN AE 1F A de] 512100 YN EE 1F Yol A
HE| A 2RE S219 A4, W4 = d| A 55 #e k). HR-station< 8} =+
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[88]

[89]

[90]

[91]

[92]

[93]

[94]
[95]

[96]

Lo HEAN2E D5l &8 o qlvt. g4
B5(1220) 2 WEA 2E M) 2ae] G5 i
dakglo] HEIANAE Al o] A&k WA &
HE| A2 E 7] ] E5(1230)2 SPOF A 3} 27 5418 A 3h+=

r 1r
oy

HE 7 2~E 159 ’\]ﬂﬂ N HENEE A& A8, dENEE 71 & §35
oFA (secure) $F A 5-& A k), &g H HE| AN AE Ao e H5(1240)>
HENAE B3 $4 e AlS A HENAE 2AlEY & s,

v o =] g wig S A 5 Q)

132 By o] gk A A oo w2 vl 2l o ¥ E5E Ve =
Lol

T 138 Fashd, v gy 2 < 55(1300)2> ~F E 7l A A (spectrum
configuration) ¥2] 55(1310) 2 23 E =] A o] (spectrum control) ¥
55(1320)2 X gk,

A EY A2 fe] 35(1310)2 87 A S 2FER, AN 5 7kd

2 EY B 8 7hd 2FER X9 282 Al & 7T
2 EdS Y &ﬂ”ﬂﬂﬂ&%@ﬂ*&%ﬂ ZAERE A 8T 5
At 2F E 7] A o] #e] £55(1320)< HR-station Alo]ol] ol o] QIE #| o] =&
S5 FAlo] e st AHEY S Aol sk, S E | o] Al (sensing), A1,
WA, AL A 5o 7152 s S ol

143 o o] g A oo w2 a1 A F A Alo] R B #Y E5E
Ve &= = o)t}

& 148 arshy, L A E A Aol B WAL #e] E5(1400)2 AL A E A
A ©] (high reliable control) #2] & 5(1410), 2L A &4 1 31(high reliable report)
] E5(1420) 2 2L A FA] 9174 (high reliable connection) 2] 55(1430)=

ke,

AL A1 F A Alo] #Y BE(1410)2 52 A1 F A S ¢ 5}o] HR-stationS
Aol ko] 2 ek =4S 913l X1 E (monitor) 417 (sensing) 8} &= 5 3F+=
7S et ol A=A B He] 55142002 Y E U A d A
U}-2 HR-station= B 313} 7| 52 ¢t} a1 2184 A4 A2 55(1430)2>
2 A= AN 29 T35 B 55 sl A of AlE A e Al A< EA
T TaE Ay ey,

T 158 By ol g AAdo] 2 A= A =S JeEhE ol

E 158 Farskd, 4 = e 55(1500) 74 = A A (path configuration) ¥+

52(1510), 74 2 A ©] (path control) ¥ 5-5+(1520), 78 = W7 (path discovery)
2] 5 5(1530), 74 = 4| (path maintenance) ¥2] & 5-(1540) 2 74 = A 8 (path
selection) ¥ ] &-(1550)= EgHgkt)

AR A AY 53515102 4 = 7 (path discovery), 74 = A4 H(path
establishment), 74 = 1 B (path selection), “d = 4| (path maintenance), 4 =
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[97]

[98]

Eﬁl(path recovery) 52 7l 5= T3V H AP
(1520)<> HR-station 72| A =& Ao 38}7] A& 7] &
J/Pﬂ Z(1530)2 7] 4 0.2 =+ 5 ¥ (disruption) 7} HAY 3= 7
k7 (neighbor discovery) = 74 2 WA ko), 42 7%
B5(1540)<= HR-station 7F2] A= AH, A= A, 4= A H 52 s,
A2 A8 A7 B3(1550)< HR-station AFo] 2] <72 -8 74 = 59
ARE AASAY 549 8 42 ol W2 57 (fast recovery) S ¢ ¢
BEE AGsE 7 ss TR S
o el A A gl i g of HAfoo| mpE R EF S E WEY 5

Al Z A S 74 = A4 e }\]/\Ei].g ;q]%iéalz\[_ o

i H

o] /\Loﬂ )\1 H gl o] Al

g‘zor rJ

L
A
)
o

O
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