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Proposal for Access Zone STR (AZ-STR) relay
Baruch cyzs, Oren Amidan and Amir Meir
Ubiqam LTD
Introduction

Simultaneous Transmit Receive (STR) station can both transmit and receive concurrently in a single frequency band. The following contribution can be regarded as an extension to Samsung Electronics Co. LTD  [2]. 
In the recent draft (D7) [1], the STR relay main usage is in multi-hop topology where the relay is able to both transmit/receive to/from the MRBS or its super-ordinate RS and to receive/transmit from/to its subordinate stations  simultaneously.  In the current contribution it is proposed to incorporate a non-transparent Access Zone STR (AZ-STR) relay that is able to transmit in DL to its subordinates RSs during its DL access zone and in the opposite direction it is able to receive in UL from its superordinate RS or the MRBS during its UL access zone. In cases where there are no subordinate RS connected to the AZ-STR it is able to allocate its full DL sub-frame to the access zone in order to communicate with its subordinate MSs.  Since the AZ-STR relay can act as TTR relay it will be able to communicate with the MRBS through its both allocated zones: via the access zone as AZ-STR relay and via the relay zone as TTR relay. Transition between the two relay types can be done by software.
· Optimal utilization of transceiver resources.
· Higher capacity than conventional RS (STR or TTR) due to larger access zone.

· Flexibility of RS resource usage –no rigid predetermined RS zone required. 
· Significant reduction of the complexity of multi-hop relay network deployment. The backhaul (relay) resources allocation throughout the hops chain can be flexible to the current demand and not pre allocated as rigid relay frame.    
· Reduced overhead: no need for R-TTG and R-RTG, relay amble, and duplicated broadcasting information.
· Smoother transition from 802.16e to 802.16j deployment– AZ-STR relay does not require dedicated RS zone.
Additional detailed description of AZ-STR.
As was described in [2] STR relay has two different antenna sets where one of the antenna set is used for the superordinate station link while the other antenna set is used for subordinate stations link. It is assumed that there is a sufficient isolation between the STR antenna sets in such way that the STR receiving performance is minimally hampered. One example of application of such relay is in a traffic tunnel where the backhaul antennas (for the relay link) are located outdoor and the access antennas are located indoor such that the isolation can be easily achieved.

The main feature of the AZ-STR RS is its use of the regular MRBS access zone and the DL/UL MAPs and its communication with the MRBS is done via regular bursts within the access zone.  
Figure 1 describes frame structure of the 1st hop of multi-hop network. MRBS has separate access and RS zone in its both DL and UL subframes. The frame structure is fully preserved and meets the current draft frame layout.
As can be seen in the figure, the RS zone is used for TTR relay while the access zone is used for both subordinate MSs and AZ-STR RSs. In the current example case that figure 1 depicts, there are two dedicated burst (#3 and #4) for communicating AZ-STR relays in the access zone of both subframe.  The RS frame structure is also divided into separate access and relay zones. Here again the access zone serves subordinate AZ-STR and MSs where the relay zone serves the subordinate TTR RSs.
Figure 2 describes the same frame structure that corresponds to a dual hop relay network (without any subordinate RSs). In this case there is no need for separate RS zone in the RS DL and UL subframes and as so the whole frame is used for subordinate MSs.    
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Figure 1 - An example of frame structure for a non-transparent AZ-STR Relay with subordinate Relay station(s).
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Figure 2 - An example of frame structure for a non-transparent Access-STR Relay without subordinate Relay station(s).

 AZ-STR in Multi Hop environment.
There is important advantage in using AZ-STR relay in multi-hop relay network. In TTR relay there is a rigid allocation for the backhaul (relay) link. In IP network rigid allocation imposes inefficiency in the usage of resources.  The relays in the chain are communicating each other via the access zone that can occupy the whole sub-frame (if there are no TTR relays in the chain) without any need for separate fix predetermined allocation. This important feature enables dynamic allocation of the backhaul resources according to the fast dynamic changes for the backhaul bandwidth demand. 
Figure 3 depicts 4 hops AZ-STR relay topology. The MRBS supports both relay types so it incorporates separate RS zone. The 1st hop link between the MRBS and the 1st relay is done via burst in the access zone of both DL and UL subframes. In the fourth hop there is no need for RS allocation anymore so the access zone occupies the whole subframe space. The communication bursts between the last two relays are located in the access zone and their allocation size can vary dynamically according to the bandwidth request.
[image: image3.emf]F

C

H

R

-

F

C

H

D

L

-

M

A

P

R

-

M

A

P

AZ-STR 

DL burst

Ranging subchannel Ranging subchannel

AZ-STR UL burst

Access Zone Relay Zone

Access Zone Relay Zone

DL UL

M

R

-

B

S

AZ-STR 

DL burst

AZ-STR UL burst

Access Zone Relay Zone

(

A

n

t

e

n

n

a

 

s

e

t

 

1

)

F

C

H

R

-

F

C

H

D

L

-

M

A

P

R

-

M

A

P

AZ-STR DL 

burst

Ranging subchannel Ranging subchannel

AZ-STR UL burst

Access Zone Relay Zone

Access Zone Relay Zone

(

A

n

t

e

n

n

a

 

s

e

t

 

2

)

A

Z

-

S

T

R

 

R

S

1

DL-

burst 

#1

DL-burst #2

DL-burst #2

DL-burst #1

AZ-STR UL burst

Access Zone Relay Zone

(

A

n

t

e

n

n

a

 

s

e

t

 

1

)

F

C

H

D

L

-

M

A

P

AZ-STR DL 

burst #1

Ranging subchannel

AZ-STR UL burst #1

Access Zone

Access Zone

(

A

n

t

e

n

n

a

 

s

e

t

 

2

)

A

Z

-

S

T

R

 

R

S

2

DL-burst #1

DL-burst #2

DL-burst #2

DL-burst #1

AZ-STR DL 

burst

AZ-STR L 

burst #2

AZ-STR L 

burst #3

AZ-STR UL burst #2

Access Zone

(

A

n

t

e

n

n

a

 

s

e

t

 

1

)

F

C

H

D

L

-

M

A

P

Ranging subchannel

AZ-STR UL burst #1

Access Zone

Access Zone

(

A

n

t

e

n

n

a

 

s

e

t

 

2

)

A

Z

-

S

T

R

 

R

S

3

AZ-STR UL burst #2

AZ-STR DL 

burst #1

AZ-STR L 

burst #2

AZ-STR L 

burst #3

Access Zone


Figure3: An example of AZ-STR Relay Line with 4 hops
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