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Frame Structure for Bi-Directional Relay
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Introduction

In the last meeting, two options of relay frame structure have been adopted to the SDD. As noted in the SDD,
a single solution structure should be distilled for relay frame.

This contribution proposes to take the bi-directional relay frame structure (option-2) as a single solution for
relay frame structure after clarifying several aspects below raised in the last meeting ™.

How would you do distributed scheduling
Control signaling

How would you do Power control

Need to investigate Interference DL to UL
Latency

Subchannelization scheme (DL/UL compatible)

N o o~ w NP

Synchronization

Brief Introduction of Bi-directional Relay Frame Structure
The figure 1 shows an example of Bi-directional relay frame structure for a 2-hop relay system.
In the figure, it is assumed that BS and RS use different segments (frequency partitions) in order to avoid

interference. That is, the BS uses segment#0 (frequency partition#0) to communicate with its subordinate MS
and RS, while the RS uses segment#1 (frequency partition#1) to communicate with its subordinate MS.

During Bi-directional Receive or Transmit zone, the RS can receive or transmit radio signal from/to its
superordinate and subordinate stations.

The distinct DL access zones in the BS and RS frames are used for synchronous transmission of preamble,
MBS and so on.
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Figure 1 an example of bi-directional relay frame structure for 2-hop relay system

Clarification of Bi-directional Relay

1. How would you do distributed scheduling
A superordinate station should do scheduling to communicate with its subordinate stations.

In the figure 1, for example, BS should control DL/UL bandwidth allocation of the segment#0 (frequency
partition#0), while RS should control bandwidth allocation of the segment#1 (frequency partition#1). In other
words, during the bi-directional receive zone, the RS receives signal from the BS based on the DL-MAP sent by
the BS while it receives signal from the MS based on the UL-MAP sent by the RS itself.

2. Control Signaling
In principle, a superordinate station always controls its subordinate stations.

3. How would you do Power control
A superordinate station should control transmission power of its subordinate stations.

In the bi-directional transmit zone, the RS’ Tx power to its BS or its superordinate RS should controlled by
the BS or the superordinate RS. On the other hand, the RS’s Tx power to its subordinate stations should be
configured by the BS or other management entity according to cell planning.

The figure 2 shows an example of transmission power control in two-hop relay system.
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BS controls RS’ Tx Power to
communicate with the RS’ superordinate
station.
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)\

BS configures the RS’ Tx Power to
communicate with the RS’ subordinate
stations.

Subchannels

Figure 2 An example of Transmission Power Control

4. Need to investigate Interference DL to UL
The figure 3 shows possible interference from RS DL to BS UL.
This interference can be avoided by proper RS configuration considering;
- RS/BS antenna pattern
- RS Tx power control (DL and UL separately)

- Path Loss
BS
Figure 3 Interference from RS DL to BS UL
5. Latency

The figure 4 shows an example of relay latency.
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As shown in the figure, relaying within a frame can be possible. On the other hand, option 1 cannot support
data relaying within a frame.
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Figure 4 Relay Latency

6. Subchannelization scheme (DL/UL compatible)

According to the SDD, Subcarriers are divided into multiple frequency partitions. Each frequency partition
can be used for uplink and downlink, since physical resource unit (PRU) size of DL and UL is same. Within the
frequency partition, subchannelization and pilot structure can be defined.

The figure 5 shows subcarrier to resource unit mapping defined in the SDD.
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Figure 5 Subcarrier Mapping

7. Synchronization

Superordinate station may transmit ‘Relay amble’ to its subordinate RS in the bi-directional transmit zone
every n-frames.

Proposed Text to the SDD

[Change the following text at the line 7-8 page 39 in the subclause 11.4.4 (Relay Support in Frame Structure) as
indicated]

Figure 24 shows the Relay frame structure.

[Delete the following figure and text at page 40-41 in the subclause 11.4.4 (Relay Support in Frame Structure)]



Option 1:

IEEE C802.16m-08/965

Distinct DL/UL subframes (Uni-directional Zones)
Can Tx/Rx to/from MS in Relay Zone

_ DL subframe UL subframe _
| 16m DL Relay | 16m UL Relay
| Zone | Zone

o l BSEMS |
= I I
= | BS>MS | BS€ MS
E BS >MS ! !
7p) : BS =>RS : BS< RS
aa) | |
I I
I I
(Tx) (T (Rx) Ry
, 4 i
= 16m DL 16m DL Receive 16m UL Receive 16m UL
8 Transmit Zone Zone Zone Transmit Zone
” 2 2
2 RSSMS || _ % RSEMS 16| g
e Odd-HopRS[A| S % E & Odd-HopRS[A| £ £ &
as J P z § = A Pl =255
1 Even-Hop RS a8 Even-Hop RS g
3 E Z
O (Tx) (Rx) (Rx) (Tx)
. 1 i
% 16m DL Receive] 16m DL 16m UL 16m UL Receive
E Zone Transmit Zone Transmit Zone Zone
wn 2 2 RS< MS
a2 csg |G| RS>MS ez |G
2 e = R A 22 £ A |Even-Hop RS
E E =T |p Even-Hop RS zS S P o P
1 (GRS N2 @) & -
8 “g’_ Odd-Hop RS % Odd-Hop RS
> i 2
sa) (Rx) (Tx) (Tx) (Rx)




IEEE C802.16m-08/965

[Delete the following text on the top of the figure 24 in the subclause 11.4.4 (Relay Support in Frame
Structure)]

i Directional
- :

[Change the title of the figure 24 in the subclause 11.4.4 (Relay Support in Frame Structure) as indicated]
Figure 24 Relay Frame structure eptien-2

[Delete the following text at the line 3 the page 42 in the subclause 11.4.4 (Relay Support in Frame Structure)]

[Change the text from the line 5 the page 42 in the subclause 11.4.4 (Relay Support in Frame Structure) as
indicated]

Definitions of zones corresponding-te-Option-2 shown in Figure 24

» Bi-directional Transmit Zone: An integer multiple of subframes located in the 16m zone of the RS frame
where transmission to superordinate as well as subordinate station takes place on different frequency
partitions. Synchronization signal (known as ‘relay amble’ in the 16]) may be transmitted to subordinate
RS.

» Bi-directional Receive Zone: An integer multiple of subframes located in the 16m zone of the RS frame
where reception from superordinate as well as subordinate station takes place_on different frequency
partitions. Synchronization signal (known as ‘relay amble’ in the 16j) may be transmitted by the
superordinate station.

e 16m DL Access Zone: An integer multiple of subframes in the 16m zone where 16m BS or a 16m RS
transmits to the 16m MSs.

» 16m UL Access Zone: An integer multiple of subframes in the 16m zone where BS or an RS receives
from the MSs.

References
[1] C802.16m-08 848r2, “IEEE 802.16m Relay Ad HoC Group - Final Report”.

8



IEEE C802.16m-08/965

[2] IEEE802.16m-08_003r4, “The Draft IEEE 802.16m System Description Document”



	Introduction
	Brief Introduction of Bi-directional Relay Frame Structure
	Clarification of Bi-directional Relay 
	Proposed Text to the SDD
	References

