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ghre] o] FolAuh Ei Ayl )

12 & o] dajdel] @ olFEAl AAFelA Y=ol E4dE F5-E UHl= =dolt.

= 2+ B ool AAde] wE olF FTAV]/FTARE tEr]s ©(Mobile RS or HR-MS acting as relay)©]
A9 71A]=(200, Superordinate HR-BS)S.ZXE] A E7](A-Preamble)E FAlst:= J‘ﬂ% el =
EHolY,

9 g& dAlde wE olF TAV/FTARE Ys7]T (130", Mobile RS or HR-MS acting
as relay)o] A 7]A=(200, Superordinate HR-BS)C. 22X E FX &7|(A-Preamble)E 418t= WS e
W= =wolt).

T 4= B oo AAde wE olF FAV|/FAERE UF7|s @ (130", Mobile RS or HR-MS acting as
Y= =dolt},

P AE Y hg

o] X o] &alhE 7]E WobillA B A
A8 7H7 A7 golhA AAET 5 YEE A E] Aweicl, gy E wge oy s1x] Aold FER d
2 5 don of7jeA Adists Ao A A gevh g mHdA # Uws WEsiA ddsty] )
M A AAE TR Aedon, BAN AAE Bl AR FEe diEidE fAE B REE

3

HAA AN A, o5 (mobile station, MS) T (terminal), ¢l “(mobile terminal, MT), °]&=
(mobile station, MS), X o]%(advanced mobile station, AMS), ILAIE]A o]%F(high reliability
mobile station, HR-MS), 7}FJX}=(subscriber station, SS), F™ 7}YA=(portable subscriber station,
PSS), A<t ©@it(access terminal, AT), AF&AF AW (user equipment, UE) 55 AHET F= i, @, N,
AMS, HR-MS, SS, PSS, AT, UE O‘/i AE e AR 7es 23 5= Q).

w3k, 71X (base station, BS)S HEE 7]A=(advanced base station, ABS), IAIEA 7]A|=(high
reliability base station, HR-BS), X=EB(node B), i1%3} »EB(evolved node B, eNodeB), 7% (access
point, AP), FA FH=r(radio access station, RAS) &A1 7]A]=r(base transceiver station, BTS),
MMR(mobile multihop relay)-BS, 71X 938tS 4=8l3}= F47](relay station, RS), 7|A% &L F3qhs=
A #A FA7](high reliability relay station, HR-RS) $& A g 4% ¢lir, ABS, +==B, eNodeB, AP,
RAS, BTS, MMR-BS, RS, HR-RS G2 Z{ &= A9 7S £8d 4% Q.

sto] FAI7] B4 R, 92 2 O A el diske] AdAlskAl AR g

oA =S
512 B i e] AAdd w2 o]5Eal A=A VR To] E4E A5 dEHE ZWolt,

H ot o]l AAjoo] wE o]|EEAl A|AES FX=(200), 7]A=(200)0] AujAEE A e sk (110,
120, 130)S xFstth.  of7iA 71RF(200)2 71X =9 9Es AUE SR EeE 4 X FoRA,
o]&loll A= &9 7] A= (Superordinate High Reliability Base Station, Superordinate HR-BS)'o]&} 3ht}.

A9 71A]1=1(200, Superordinate HR-BS)o] £4% A9 Mu|x BFxdo] dAste] 4 v (110, 120, 13
0)S o] FFAl AMujzd EA7F dA s, B o]l AAdeM s sy v (110, 120, 130) T S A7I(relay)
AS T3tz wEo] AdEr. FAY] A4S sy dER A" gHs oA = '*57415"5 =5
7% @& (High Reliability Mobile Station acting as relay, HR-MS acting as relay)'e}al 3tk o9} 2
ol Agd TARE HF7]T WER-MS acting as relay, 130)°] FA7] A&E FAFORN PAgo] +5
Hol =Y, s SEE(110, 120)0] A&t AMu|~E whg = Q).

:

A7)k o] whdo] A7) 98-S AT & UAT G4 7]*]3‘(200 Superordinate HR-BS)¥ EAl&t=
9] o] FA7](Mobile Relay Station, Mobile RS)7} YAIES &3} 98 4= Qdtd. = 19M & o)F
A7](Mobile RS)E Z=A|SHA] @kto v} A9 714 =(200, Superordinate HR-BS)o] A n]2dli= A W] 9%

o ofN
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ok o]y g o]F FAIZI(Mobile RS)ell o3l shF ©2H(110, 120, 130) Al&ate] Au|=E e 4 i},

o]¢} ko] NS FEFd] Hst= o]F FA7](Mobile RS) TE FARE= thE7]% WX (HR-MS acting as
‘ol FAV/FARE 7% @2 (Mobile RS or HR-MS acting as relay)'©]

EESAS

Eoabgo]l Ardoo] wE olF FAV/FTAEE Ys7ls ©@d(Mobile RS or HR-MS acting as relay)<
TTR(Timedivision-transmit and receive) TAIEEZ FAgtt. TR FAEER 338t ol TAVI/FTAR
= t}=7]% @ (Mobile RS or HR-MS acting as relay)o] JAHS T+= 293sl7] el A 71A=(200,
Superordinate HR-BS)¥} ¥4 57| (A-Preamble)E @3 Aol HQslty. olF FAV|/FARE U575 o
(Mobile RS or HR-MS acting as relay)< 7] A& Al A9 7]%x]=(200, Superordinate HR-BS) o ZH-E FA
F71(A-Preamble) & A1 4 dth. ¥ olFs TAZI/FAEE YF7]le @2 (Mobile RS or HR-MS acting
as relay)o] o]5&tAY Ao X3 Aoe =4 HaE E&) A9 7]*X=(200, Superordinate HR-BS) o &
FH A4 E71(A-Preamble) & 218k WWe] Aasttk. =, olE TAVI/FARE ts7ls Tt (Mobile RS
or HR-MS acting as relay)o] A% 7]A (200, Superordinate HR-BS)T}o] %7] A& A] o]&]o] F=AHAE &
3 A€ 7] A =-(200, Superordinate HR-BS) . ZH-E] F-A F7|(A-Preamble)E 418l ¥Ho] HQ 3.

OIS =TIR FARERE &8s ols FTAVI/FAERE ts7ls ©@d(Mobile RS or HR-MS acting as
relay)o] EAHEIAE Ea) A9 71#=(200, Superordinate HR-BS) O Z}:E] T %7]|(A-Preamble)E FAlslE=
eI = G D I G P =R R =

3 ol FAV/FAERE tE7|e @Z(Mobile RS or HR-MS acting as relay)el AH¥ 71%]=(200,
SuperordinatelR-BS) @ FAIPAE MAA3te WHS FAxTE ] IEEE 802.16n = [EEE 802.16moll A -4
o=z Myro] 9lornz FA A A2 e,

2% 2 o] Arjoo] mE olF FAV|/FTARE tF7]s @ (Mobile RS or HR-MS acting as relay)©]
49l 71A=(200,  Superordinate HR-BS)S=HF-El A &7](A-Preamble)E <FAlsk= WS dEhl=
Eoltt. = 204 olF FAVI/FAERE tF7le @d(Mobile RS or HR-MS acting as relay)< 130'&
Blon | olF FAV/FARE tYE7]l% @ (130", Mobile RS or HR-MS acting as relay)E E3f A%
o] %5 o] A&sto] Xu|~ W= &3 whdE(Subordinate HR-MSs)S 110' & yvebidcl. &% wdE(110',
Subordinate HR-MSs)& &= 1oA419] &% w@E(110, 120)°] W82 5 St
o

o

bt

HA o]F FA7|/FARE tE7)% w2 (130", Mobile RS or HR-MS acting as relay)&oln] AA%E FAH=
2 Ea) A9 7)1A=(200, Superordinate HR-BS)C.Z %7] &3 wA A (Advanced Air Interface Multimode
Relay Synchronization Request, AAI-MMRS-SYN-REQ)E H£3t}4(S220). ol TAV)/TARE Ys7ls 9
(130", Mobile RS or HR-MS acting as relay)©] #H&3sl= 7] 873 WAIX (AAI-MMRS-SYN-REQ) ol = F41 & 7]
(A-Preamble) & F2l3l7] Hgk #7H& 843t Alojale W&o] 23 o] qirt.

of#f o] i 12 §7] 9% AR (AAI-MMRS-SYN-REQ) o] EE& yeh= 3Eolth. 3E 1o yebd uiel Zo] F7]
27 wAA (AAI-MMRS-SYN-REQ) &= 2271'd %t Alo}(Scan duration control) BE=9}F F7|3 4 7+4 Ao (Time
interval control) ZE=E X8l duh. o]9} 2 =S ¥3sla e 571 & oA A (AAT-MMRS-SYN-
REQ = &3l ol TAZ]/TARE Us7]s @2 (130', Mobile RS or HR-MS acting as relay)< ¢ 71A]=
(200, Superordinate HR-BS) o ZHE] ¥ E7])(A-Preamble) SAlo] gt WIEE Ao|3t 4 ).

2 =9, ol% FAV/FARE tE7)s @130, Mobile RS or HR-MS acting as relay)? o]% £x7}
=70 ol% FAV|/FARE tEU)s ©E(130', Mobile RS or HR-MS acting as relay)o] Aol $x|ateq,
4 571 (A-preamble) o] ©77F Wiwlo] wAst= A7t k. o9 2 A, olF TAVI/FARE tF
% T2 (130", Mobile RS or HR-MS acting as relay)e 2719 F3+& ©] dAl, 57144 114< o #A AA
=2 aHatE WES 57 9F A X (AAI-MMRS-SYN-REQ) ol 3E3FA1AH A$] 7]A=(200, Superordinate HR-
BS)oll d&3tt.
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AAT-MMRS-SYN-REQ message format

Field Size(bits) Value/Description Condition

Scan duration control |1 Ob0: increase the time duration
Obl: decrease the time duration

Time interval control |1 Ob0: increase the time interval

Obl: decrease the time interval

TAHAE 3 F71 23 HAIX(AAI-MMRS-SYN-REQ) ®IA XS =218 A9 7]A]=(200, Superordinate HR-
BS)2 2% Auol| s A =7 FZHScan duration)S AR, F, olF FAV|/FTARE UsUT o
2+(130', Mobile RS or HR-MS acting as relay)e] 2] 7]#=4(200, Superordinate HR-BS)¢] 4 557](
Preamble) & $Al8e] 57] Elol® SAS FA3 4 JE= A9 7]x]3+(200, Superordinate HR-BS)-& 70
T7+(Scan duration)g A3t} g3l A9l 71A] (200, Superordinate HR-BS):E= A7 HIZE(Scan
duration)2 ¥ &3t 57] 9 WA A (Advanced Air Interface Multimode Relay Synchronization Response,
AAT-MMRS-SYN-RSP) & o]& SAI7I/TAIRE tha7]s ©E(130', Mobile RS or HR-MS acting as relay)® %
SHo}H(S240) .

obglo] X 2% 7] & wIAIA(AAI-MMRS-SYN-RSP) ©] ¥l vehllE Eelvh. 3% 20 b wheh o] 57
S5 AR (AAI-MMRS-SYN-RSP) = 70 7H(Scan duration) ZZ=8wk o}, Al FHZge] odx
(Start superframe index) ZZ=, A|Z} Z#|9] vl A(Start frame index) = % <¢le]E]W 7+ (Interleaving
interval) =& ¥3stn ot o9 T2 7] &H HAIX(AAI-MMRS-SYN-RSP) & 418k ol& SAI7]/F A
2= tE7]% w©E (130", Mobile RS or HR-MS acting as relay)< A9 7]A7-(200, Superordinate HR-BS)<S
ZRH 54 57](A-Preamble) & 413 4 Q.

¥ 2
AAT-MMRS-SYN-RSP message format
Field Size(bits) Value/Description Condition
Scan duration 8 Duration (in units of AAI subframe) of

the requested scanning period.

[f(scan duration >0){

Start superframe index |6 Represents the 6 least significant
bits of the absolute superframe index
in which the first scanning interval
starts.

Start frame index 2 Represents start frame number in the
Start super frame number.

0b00: 1st frame in the super frame
0b01: 2nd frame in the super frame
0b10: 3rd frame in the super frame
Obl1l: 4th frame in the super frame

Interleaving interval 8 The period of relay mode HR-MS's
active mode (in units of  AAI
subframes) that is interleaved between
scan durations.

} //End if (Scan

duration >0)

571 9 vAI A (AAI-MMRS-SYN-RSP) & =413+ o]F FTAI7]/TARE 575 @ (130", Mobile RS or HR-MS
acting as relay)< 2709 +7H(Scan duration) AEE ¥ 335t 57] FaL WA A (Advanced Air Interface
Multimode Advertisement, AAI-MM-ADV)ZE #}219] &% ©#E(110', Subordinate HR-MSs)oll Al A3l 3|38k
t}(S260) .

ool & 32 F7] i HAIA(AAI-MM-ADV) & 29S veRdl= xeolth.  3E 3 YERd uke} o] F7] Fa
H A 2] (AAI-MM-ADV) = 270 7 (Scan duration), A1ZF ¥ Z#H < A&l A~ (Start superframe index) L&
A1ZF ZE9) 9 ~(Start frame index) = % AEZW ZFZ(Interleaving interval) HE=& Eshsla
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Atk ¥ 3& IEEE 802.16m 720l AL s o] & HWEIRZ WA X (AAI-MM-ADV) wA1A] EoS 2 ubmo] AA)
o] y&S& ¥3AA Hgdd ? AEE FA3 AHAo|th., Z, 7]& IEEE 802.16mol A ¢l HE|RE w A %] (AAI-

AT T

W-ADV) o] ShebulEel olelel % o] selnlESo] A

# 3
AAT-MM-ADV message format
Field Size(bits) Value/Description Condition
Action Type 4 Used to indicate the purpose of this
message

0b1000: Scanning operation for HR-MS
acting as relay to maintain
synchronization with the serving HR-BS

0b1001 - Ob1111: reserved

} else if (Action Type

== 0b1000) {

Scan duration 8 Duration (in units of AAI subframe) of
the requested scanning period.

Interleaving interval 8 The period of relay mode HR-MS's

active mode (in units of  AAI
subframes) that is interleaved between
scan durations.

Start superframe index 6 Represents the 6 least significant
bits of the absolute superframe index
in which the first scanning interval
starts.

Start frame index 2 Represents start frame number in the
Start super frame number .

0b00: 1st frame in the super frame
0b01: 2nd frame in the super frame
0b10: 3rd frame in the super frame
Obl11: 4th frame in the super frame

)

ole} Fo] o]z FAV/FARE <%]%IWWHN‘MWHeRSmImMSaxmgasmmwolE]?%7ﬂV]
2 (AAI-MM-ADV) & AF2le] &b @25 (110', Subordinate HR-MSs)E &3t ot v . olF T/
JN/SARE U575 ©@#(130', Mobile RS or HR-MS acting as relay)o] ¢ ] A =+(200, Superordinate
HR-BS) 0. & HE FA %7|(A-Preamble)E }‘*]O}L‘ T Botel= & 9EE(110', subordinate HR-MSs)3}
FAE 4 glrk. melA ols FAV/FARE tETls ©E(130', Mobile RS or HR-MS acting as relay)©l
571 Fa AR (AAI-MM-ADYV) & 3F5- ©bE(110", Subordinate HR-MSs) 2 d&sto =4, ol FAV/FAR

= Y57l 92(130', Mobile RS or HR-MS acting as relay)e] 41 57](A-Preamble)& FAIS w] 35

@=(110", Subordinate MSs)®E ZAYEE FAFEE FLdctt. F, olF FTAVI/FARE Hsrls ©E

(130", Mobile RS or HR-MS acting as relay)©] 4 &7](A-Preamble)E& G213} F-1tell 0} SE (1101,

Subordinate HR-MSs)©] ©]& FTAZ/FARE tF7]% ©@&(130', Mobile RS or HR-MS acting as relay)3¢]
o]

Falo] Fasle] ool wAsE A& e F vk,

A, 7oA e ols STAVI/FARE tesrls TE(MI30', Mobile RS or HR-MS acting as relay)®] &7]
B3 WA X (AAT-MM-ADV) & E3f sl ©ZE(110', Subordinate HR-MSs)Z =709 S AT 57| Fa WA

Z] (AAT-MM-ADV) 7} obd &} @+ ZE(110', Subordinate HR-MSs)& & dnb# el ~71d 2% A% (Advanced
Air Interface Scan Request, AAI-SCN-REQ) B 2709 &% =IAIA|(Advanced Air Interface Scan Response,
AAT-SCN-RSP) & &3 FrUN=E(unicast) AFE + dvh. F, sHF @EE(110', Subordinate HR-MSs)o] 2
Md 2% WA (AAI-SCN-REQ) & 5 FAZI/TARE thE7]s ©2(130', Mobile RS or HR-MS acting as
relay) 2 A$s= 45, ols FAV/FARE d57]s ©2(130', Mobile RS or HR-MS acting as relay)©]
¥ 39 ArE sk 2d &9 WAIA(AAI-SCN-RSP) & 8- ©2E(110", Subordinate HR-MSs) 2 H4a

fass

17

3
T
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& quh,

ol FAV|/FARE tE7|e ©E(130', Mobile RS or HR-MS acting as relay)o] &% ©ZE(110',
Subordinate HR-MSs)® &7] #ar wA A (AAI-MM-ADV) = 270 &5 WA A (AAI-SCN-RSP) & A53 F, o]
T FAV/FARE=E tE7]% @2(130', Mobile RS or HR-MS acting as relay)S A9 7]1A=(200,
Superordinate HR-BS)o] A& &= ~70d F7H(Scan duration)el wa} A¢] 7]A (200, Superordinate HR-
BS)o =HE FXA F7](A-preamble) & G218t &7] ElolW HA(timing offset)S F43Hoh(S280). 1]
sh- ©E(110', Subordinate HR-MSs)E 2709 F%H(Scan duration)el uwe} »71dS FaqT & rt
(S280).

kA A9 7)1 A 2(200, Superordinate HR-BS)S %7] 23 w A X (AAI-MMRS-SYN-REQ) & FAl8}#] &1 T7] &

S ©(130', Mobile RS or HR-MS acting as

9 WA A (AAT-MMRS-SYN-RSP)RFS- o]5 FAI7]/F AR

3 vl
=
relay) 2 A5 = o). oA E & 3& Fxste o] u

|
7]
A Lol
= 32 2 o thE AAdd mE olF FAVI/FAEE thE7le @ (130", Mobile RS or HR-MS acting
as relay)o] A9 71%=(200, Superordinate HR-BS) . ZHE FA %7](A-Preamble) S 418+ WHHS e
= =deltt,

= 30 YyERd upe} Fo] olF FAV/TARE tErls wHE(130', Mobile RS or HR-MS acting as relay)©]
A9 71A=1(200, Superordinate HR-BS)©.& 7] HZ(network entry)® wi(S320), &%l 71x15(200,
Superordinate HR-BS)©] WA ¥ 29 2 F7] &% WAIX(AAI-MMRS-SYN-RSP) & ©l%F TAZI/TAERE ts
7% @ (130", Mobile RS or HR-MS acting as relay)® A&3ct. =, A9 7]%]=4(200, Superordinate HR-
BS)2 &7] 87 WAIX(AAI-MMRS-SYN-REQ) & F418H#] &¥3n% &7] &% HAIX (AAI-MMRS-SYN-RSP) ¥HE o] &
ZA7/FARE thE7)% (130", Mobile RS or HR-MS acting as relay)® Z&Este] 74 %7] A4S 9

g 271%e AAs = & v

g o2 ol FAV/FAERE tE7])% ©E (130", Mobile RS or HR-MS acting as relay)S = 29 =ds}7
71 B3 dAX(AAI-MM-ADV) EE= 2709 &9 WAIX(AAI-SCN-RSP) & &} ©HE(110', Subordinate HR-
MSs)Z A gsle] LATH(S360).

Al & 29k U, ols FAVI/FARE tErls (130, Mobile RS or HR-MS acting as relay)
A9 71A7(200, Superordinate HR-BS)o] A7gd3] &= 2701d F3H(Scan duration)ol wa} 9 71X]=(200,
Superordinate HR-BS) .2 E] X %7|(A-preamble)E FA18+e] 7] Elol® Al(timing offset)S 343
th(S380). @i aby- @EE(110', Subordinate HR-MSs)%® 2=70d %}(Scan duration)el uwpgl ~701d& <
3 4 ArH(S380).

oj¢}p Z2 & el AAlde] w=w, TR TARER F4ss ol TAVI/TARE vgrls ©E(130,
Mobile RS or HR-MS acting as relay)e] ¢l 7]A]=(200, Superordinate HR-BS)o ZHE A F7](A-
Preamble) & 41 & & Qo ol& B3 o5 TAVI/FTAEE tF7ls DE(130", Mobile RS or HR-MS
acting as relay)°] ol FolAY & Aol X &= A9 71A5(200, Superordinate HR-BS)¥} HA

5718 W& & Qo) 4H B2 £3T 5 k.

5 4v B Aol HAAjdd mE olF FAVI/FARE YErle ©E(130', Mobile RS or HR-MS acting as
relay) & Yell&= =dHolo),

% 45 #Hz3pE, olF FAV/FAERE UF7)s ©E(130', Mobile RS or HR-MS acting as relay)e Z2A
A(132), W=Ea(134) @ ¥4 F94(Radio Frequency, RF) RE(136)< E3tsitl. ZaA4(132)E A7)
A A a9 eSS PSS FAE & ok MR E Z2AA(132)9F A4 T2 AA
(132)9] 23 & sk kst RS e, RF RE(136)2 T2AA(132)¢ dZ5 ¥4 A5E $4
EE G, ol FAV|/FARE UF7]% ©E(130', Mobile RS or HR-MS acting as relay)& ©< <y

olgol X B el el thatol AAEA MHeAAT B oumel AL ol @A AL ohm
el WA golta Qi w odEe] R Ade ol$w YA od WY 0 AY Fu o @
wee) Aelel ot ol

_10_



xH
R=2b
Superordinate
HR-BS
I! \\
l// T \\\
/’/ | \‘\
¥ | \
) i o
Y
—110 = —~130
e —120 o
HR-MS HR-MS
e acting as relay
HR-MS
EHH2
110
200 130
/ /
Superordinate Mobile RS or Subordinate
HR-BS HR-MS acting as relay HR-MSs
S220
AA-MMRS-SYN-REQ  /
AA-MMRS-SYN-RSP AAI-MM-ADY 3960
£340 or AAI-SCN-RSP

e

A F2HScan duration)f] (1t RPESIE +AF

o
5280

_11_

SIHS31 10-2013-0048147



SIHS31 10-2013-0048147
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