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Samsung Electronics 

Rakesh Taori 
Samsung Advanced Institute of Technology 

 
1.Introduction 

In the November meeting at Dallas, there has been an agreement on the minimum configuration of frame 
structure. In this contribution, firstly a detailed version of the aforementioned minimum configuration frame 
structure is provided, which is similar to that of Figure 218 of the current specification. The frame structure 
agreed in [1] needs to be extended in order to allow multi-hop capability. Since there are several ways to 
configure a frame that enable multi-hop support, a framework approach that can accommodate sufficiently 
flexibility may be preferable. Accordingly, a second aspect of this contribution is to provide a generalized frame 
structure, similar to that of Figure 219 of the current specification, in order to support multi-hop relay..  

 
 
2. Generalized Frame Structure 
 
Figure 1 shows the minimum configuration of frame structure as agreed in the last meeting, i.e., a frame 
structure for two-hop relay. In this contribution Figure 2 is proposed with an aim to align Figure 1 such that it 
provides a similar level of detail as Figure 218 in the current specification .. In addition, it is argued that the 
term ‘zone’ used in the minimum configuration of frame structure may cause confusion when used together  
with the already existing terminology ‘zone’ as used in Figure 219, for instance. So, it is proposed that the term 
‘zone’ as implied in [1] be replaced by the term ‘interval’ to avoid confusion.  
More importantly, to support multi-hop relay, the agreed minimum configuration of frame structure needs to be 
extended. Just as Figure 219 in the current specification [2] generalizes Figure 218, Figure 3 is provided as a 
generalization of Figure 2, to accommodate various frame configurations for supporting the multi-hop topology. 
According to the generalization illustrated in Figure 3, additional intervals to allow multi-hop capability may 
appear in a frame based on the minimum configuration of frame structure.  
To be more specific, MR-BS frame and RS frame may have additional DL/UL access interval after the DL/UL 
relay interval to support its MSs. Alternatively, an RS frame may have additional DL/UL relay interval either 
before the DL/UL relay interval or after the DL/UL relay interval to support its subordinate RS. However, the 
number of additional interval may need to be limited for technical feasibility.  
Note that the additional access intervals shall not include FCH and DL-MAP, while the additional relay interval 
may include R-FCH and R-DL-MAP.  
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Figure 1. Example of minimum configuration for an in-band non-transparent relay frame structure (adopted 

from [1])  
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 Figure 2. Example of minimum configuration for an in-band non-transparent relay frame structure  
(Suggested as a replacement to Figure xyz in [1]).  
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Figure 3. Relay frame with multiple intervals 

 
3. Operation of Multi-hop Frame structure 
 
The frame structure illustrated above can be configured for different scenarios. Consider, for example a 3-hop 
scenario wherein to support multi-hop relay, MR-BS frame uses the minimum configuration, while the 1st hop 
RS frame and 2nd RS frame enable the relay interval in region 1 to communicate with each other and the 2nd RS 
frame enables the access interval in region 3. In such a case, the resulting frame structure will be Figure 4.  
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Figure 4. Example of frame structure that enables relay interval in region 1 and access interval in region 3  
 

Consider another scenario wherein to support multi-hop relay, the MR-BS frame and the 2nd RS frame  enable 
access interval in region 2 and in region 1, respectively and the 1st RS frame and the 2nd RS frame  enable relay 
interval in region 2 to communicate with each other. For such a case, the resulting frame structure will be Figure 
5.  
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Figure 5. Example of frame structure that enables access interval in region 2 and 3 and relay interval in region 2  
 

Consider, yet another scenario wherein to support multi-hop relay, MR-BS frame, 1st RS frame, and 2nd RS 
frame may enable the access interval in region 2 and the 1st RS frame and 2nd RS frame may enable the relay 
interval in region 2 to communicate with each other. Furthermore, 2nd RS may enable the access interval in 
region 3 to communicates with its MS. Then, the resulting frame structure is Figure 6. 
 

 
Figure 6. Example of frame structure that enables access interval in region 2 and 3 and relay interval in region 2 
 
The illustration in Figure 3 even lends itself to frame structures that may be composed of a basic unit 
comprising more than one frame. An example of an MR-BS frame and an RS frame with a two frame unit, 
derived from the general frame structure in Figure 3, is shown in Figure 7. 
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Figure 7. Example of frame structure that enable minimum configuration of frame structure in 2-frame unit  
 

 

The illustration of a frame structure framework provided in Figure 3 seems to support various dedicated frame 
structures which can be configured in a given system by means of appropriate scheduling and the corresponding 
signaling mechanisms. 
 

4.Proposed Text Change  
 
[Remedy 1: replace ‘zone’ with ‘interval’ as follows:] 
 
[Replace the followings at section 8.4.4.7.2:] 
8.4.4.7.2.1 MR-BS frame structure 

For the TDD mode, an example of the MR-BS frame structure is shown in Figure xxx. 

 

Each MR-BS frame begins with a preamble followed by an FCH and the DL MAP and possibly UL MAP. The DL 

sub-frame shall include at least one DL Access Zone Interval and may include at least one or more DL 

Relay_Zone Interval. The UL sub-frame may include at least one or more UL Access Zone Interval and it may 

include at least one or more UL Relay_Zone Interval. In each frame, the TTG shall be inserted between the DL 

sub-frame and the UL sub-frame. The RTG shall be inserted at the end of each frame. In the DL Access Zone 

Interval, the subchannel allocation, the FCH transmission, and the FCH shall be defined as in Section 8.4.4.2. 

 

The DL Relay_Zone Interval shall include a R-FCH and a R-MAP. In the DL Relay Zone Interval, the subchannel 

allocation may be the same as that in the DL Access Zone Interval. The R-FCH may be the same as the FCH in 
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the DL Access Zone Interval. Other attributes of the MR-BS frame and the RS frame such as transition between 

modulation and coding, presence of multiple Intervals, may be the same as those described in 8.4.4.2. 

 

The number, size, and location of the relay zones shall be configurable. 

 

8.4.4.7.2.2 Relay frame structure 

For the TDD mode, an example of an RS frame structure is shown in Figure xxx. 

 

The Relay Station transmits its frame start preamble time aligned with its serving MR-BS frame start preamble. 

 

The DL sub-frame shall include at least one DL Access Zone Interval and may include at least one or more DL 

Relay Zone Interval. The additional DL access interval may be placed after the relay interval. The additional DL 

relay interval may be placed either before the relay interval or after the relay interval to communicate with its 

subordinated Relay station. An R-TTG may be placed between a DL Access Zone Interval and a DL Relay Zone 

Interval. The UL sub-frame may include at least one or more UL Access Zone Interval and at least one or more 

UL Relay Zone Interval. An R-RTG may be placed between a UL Access Zone Interval and a UL Relay Zone 

Interval. 

 

If the relay station switches from transmission to reception mode, an R-TTG shall be required. If the relay 

station switches from reception to transmission mode, an R-RTG shall be required.  There may be more than 

one R-TTG and more than one R-RTG inserted in the RS frame.  In each frame, the TTG shall be inserted 

between the DL sub-frame and the UL sub-frame. The RTG shall be inserted at the end of each frame. 

 

The contents of the FCH, DL MAP, and UL MAP in the Relay Frame may be different from those in the MR-BS 

Frame. 

Each RS frame begins with a preamble followed by an FCH and the DL MAP and possibly a UL MAP. In the DL 

Access Zone interval, the subchannel allocation, the FCH transmission, and the FCH shall be as defined in 

Section 8.4.4.2. The content of the number, size, and location of the relay intervals shall be configurable. 

 

Figure yyy depicts the BS frame and the RS frame with multiple intervals. 

 

 

[Remedy 2: Replace Figure] 
[Replace Figure xxx with Figure yyy as follows:] 
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Figure xxx Example of minimum configuration for an in-band non-transparent relay frame structure   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2007-01-18                                                           IEEE C802.16j-07/135r2 
 

10 

D
L-

M
A

P

Pr
ea

m
bl

e

D
L 

bu
rs

t #
1

(C
ar

ry
in

g 
th

e 
U

L-
M

A
P)

R
-D

L-
M

A
P

R
-D

L 
bu

rs
t #

1
(C

ar
ry

in
g 

th
e 

R
-U

L-
M

A
P)

Su
bc

ha
nn

el
 L

og
ic

al
 n

um
be

r

D
L-

M
A

P

Pr
ea

m
bl

e

M
R

-B
S 

Fr
am

e 

 
 

 

Pr
ea

m
bl

e

D
L 

bu
rs

t #
1

(C
ar

ry
in

g 
th

e 
U

L-
M

A
P)

Su
bc

ha
nn

el
 L

og
ic

al
 n

um
be

r
R

S 
Fr

am
e

D
L-

M
A

P

Pr
ea

m
bl

e

D
L-

M
A

P

 
Figure yyy Example of minimum configuration for an in-band non-transparent relay frame structure   
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