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Probl ens

O Different Preanbles between MEBS and RSs
< perfornance degradation at the boundary zones of RS coverage
< a legacy M treats these as different BS
< the M starts initial ranging procedures for handoff

(d The sane Preanbl e and PN sequence betveen MR-BS and RSs
s collision occurs at receiver side (M, RS) if different MP Data received
< M could not decode signals fromdifferent sources

J Exanple of frane interference wth sane Preanbl e

k" frame k+1% frame

MR-BS [E|[rcH| DL |[Sn] DL uL uL FCH| DL Foy| DL uL uL
OIMAP| Access |[MAP|Relay| | Access || Relay MAP| Access [|MAP|Relay||Access || Relay

..
-
-
e

pream

Identical Preamble , different MAP :
could cause cdllisions in MAP and bursts periods .

RS [§|FcH| DL DL uL uL | [§lFcH| DL DL uL uL
OIMAP| Access Relay Access || Relay g MAP| Access Relay Access || Relay

< If the MP sigmals are interfere with each other at the NS, data bursts wthin
the frane could al so be danaged by mutual interference

m—
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Probl ens

] A sanple topol ogy for interference scemario vhen BS and RSs use
sane Preanbl e

* Fr(k h) : transmission of a frane on the hth hop at the frane tine k

Fr(k+1,1)

e
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Multi-frame and Hop-Channels concept

OJ AMiti-frane (Super frane)

< consists of L subsequent franes

<+ the length of Mdti-frane can be set according to the NWtaopol ogy and
traffi c load at the M ti-frane decision tine at MRBS

% Set all the Frane Gontrol Information (Preanble, FOH M, DAD U of
L subfrane to be identical wthin Md ti-frane period

O The Hop Ghannel
s if the MP is fi xed wthin a Md ti-frane, the bursts all ocation al so
fi xed
this fi xed bursts allocations are the Hp Ghamnel s
» a fi xed burst allocation is reserved to a hop distance M traffi c

different user data can be transnitted using one Hbp thamel according
to the hop distance

% user data can travel to its miti-hop destimation wth the sane MP
wthin M ti-frane period
< Miti-frane length, #of franes in Miti-frane, guaranties hop di stance
rel ayi ng
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Multi-frame and Hop-Channels concept

O AMdti-frane structure exanple for M&BS vhen L=3

DL-Subframe UL-Subframe

frame control Rangin
I . DL-HC1 | DL-HC2 DL-HC3 9Ng\ | _Hc1 | UL-HC3
number information channel
FCH )
k-2 pre MAP BS—-MS1x BS—RS1x BS—RS1x ranging MS1x—BS -
FCH )
k-1 pre MAP BS—-MS1x| RS1x—+MS2x | RS1x—+RS2x ranging | MS1x—BS| MS2x—RS1x
FCH )
k pre MAP BS—MS1x - RS2x— MS3x ranging |MS1x—BS| RS1x—BS

identical at every may be different

should be the

may be different SS;noqg/gobn%Qte
frame excluding may be ¢

frame number

should be the ~ S@me contents

same contents
< [L-Hh carries [L-bursts to n-hop NSs

<+ DL-HC1 is assigned to single hop distance M$s during M ti-frane period

» W-HC n can be consist of a mmber of individumal bursts to (m)/2-hop
di stance NS

contents
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Operation of MR-BS

0 An MR-BS shall maintain the latest network topol ogy for every

Md ti-frane all ocation

O MR-BS should assign one Hp Chamnel for RS coomand wvhi ch
contains the start/end frane ID of the Mid ti-frane

0 An MR-BS generates a Ml ti-frane and all ocates Hop-Chamnel s for
DL/W bursts with current topol ogy and traffi ¢ 1oad

O Wthin a Mdti-frane, all the Frane Control Infornmation of each
legacy frane are the sane except the frane mmber

I e 6
Multiple Frame and Relay Node Operation for 802.16 MMR system



2007-01-08 IEEE S802.16j-07/162

Operation of RS

O RS has two node of operation, M-node and BS- node

O When RS is in Mo-node, it receives [L-subfrane and transmts the
UL- subfrane. Default node of RS is M- node.

O When RS is in BS-node, it transmts DL- sunfrane and receives the
UL- subfrane

0 RS should change its node alternatively frane by frane

O Upon receiving Frane Control Information of [L-subfrane, the RS
shall update the frane nunber by adding 1 and reconstruct the
Frane Control Information and then transmt the information in
the next frane tine

O For IL/UL bursts relaying, RS ignores the bursts which are not
related to the RS’ s subordinates

m— —
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Sample topology and Hop Channels

Legend
~~~~~~~~~ . M8221 direction
’ RS21 MS(hops, id)
hop-channe
RS11
DL
v | MS31
[(k-1)" trame | NS RS(hops, id)
RS22
| (k-2)" frame |
‘ ',"' ‘Tl‘h T
RS12 : | (k-3)" frame |
g o]
{{MS41
P4
ot -
.......... UL RS23 /
MS22 - ‘ U B,
............ S UL
. 3 RS31jl UL
mMs23) et 7
2 A
DL-Sunframe UL-Subframe -BS
fr. ] RS \ commor RS
No fram?nc;gfltrol CMD e ez FIEE access| Report £IEE AKe
PR| FCH | Bs rstx Bs—Ms&| Bs—Rsix| Bs—Rsk || Random pepps - MS1x—BS
k-2 MAP = access
FCH Random| RS21-—
k-1 PR MAP RSx#RSX BS—MS1 | RSix—MS2x| RS1x—RS2 access RS12 MSX—+RS1x| MSix—>BS
k || PR| pan .| Bs-Ms« - RSx-Ms¥| | Random psirB3 RSi—BS | MSK-BS
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Frame and burst transaction between nodes

frame control information shaded areas are receive mode RC: RLY-CMD
(FCHJ/MA P..) else transmit mode RP:RLY-RPT
frame i frame i+1 frame i+2
MMR-BS || broadcast M%M TVMST2 @ broadca broadcast M@M TMST2 @
RC RC i
RS11 broadcast [(MS21 [MS: broadca / broadcast
] i no collisions
RS12 broadcast broadca i broadcast [RR
no $bllisions
RS21 /bmﬁr m RRV || [broadcast
no collisions at receiver\
RS22 because of the same signals broadcast [RR broadcadt
RS23 broa [RR broadca
[ RC]
MS11 broadcast [MsTT] broadcast IMS11) broadcast [MISTT]
mMS12 broadcast \ MST2] B Mt — MS12] broadcast MS12]
Ms21 R e broadcast
the content of [MS11] of each (MS21]
frame can be different each other
MS22 \ broadcast
(MS22] i
mSs23 broadcast . 1o cc:ll!:s ons
\
MS31 broadcast the same
contents
Multi-frame period with length 3

N
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