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Support of STR Relaying in 802.16m
Seung Hee Han, Takki Yu, Sungyoon Jung, Jungje Son, Rakesh Taori, Hyunjeong Kang, Youngbin Chang,

Sangboh Yun, Yungsoo Kim, Jaekon Lee
Samsung Electronics
Introduction

This contribution proposes the inclusion of a relaying model in the system description document (SDD) that enables simultaneous transmission and reception. We will also show/illustrate how the proposed relaying model can be accommodated.
STR Relaying and TTR Relaying
In current 802.16j standard draft [1], two kinds of relaying models are considered:
1) Time-division transmit and receive (TTR) relaying: a relay mechanism where transmission to subordinate station(s) and reception from the superordinate station, or transmission to the superordinate station and reception from subordinate station(s) is separated in time.
2) Simultaneous transmit and receive (STR) relaying: a relay mechanism where transmission to subordinate station(s) and reception from the superordinate station, or transmission to the superordinate station and reception from subordinate station(s) are performed simultaneously.
A non-transparent relay station (RS) which performs TTR relaying and a non-transparent relay station capable of performing STR relaying are referred to as TTR RS and STR RS, respectively. Current version of 802.16m SDD [2] contains relay frame structures for TTR RS only. 
In this contribution, we propose a relay frame structure for accommodating STR RS in 802.16m based on relay frame structure option 1.
Frame Structure
For STR relaying, multiple antenna sets, tuned to the same frequency or different frequencies, can be used to support simultaneous transmission and reception as shown in Figure 1 and Figure 2. STR RS can be supported by a straight-forward extension to the current relay frame structure. We discuss two cases:
(a) Frame structure for supporting STR RS when STR RSs and TTR RSs coexist and,
(b) Frame structure when there are STR RSs only.

Frame structure supporting STR RS and TTR RS coexistence
When STR RSs coexist with TTR RSs, current zone-based frame structure should be maintained to support the TTR RSs. In this case, STR RSs can be accommodated by the relay frame structure as shown in Figure 1. The STR RS can receive the data from the superordinate station in the transmit zone as well as in the receive zone. Signal reception from superordinate station in the transmit zone is available only when the STR relaying does not cause a degradation of the link performance related to the STR receiver. Note that a GAP is not required because an STR RS can transmit and receive at the same time.

[image: image1.emf]BSàMS/STR RS1

(Tx)

BS Frame

Downlink Subframe

BSàMS/RS1

(Tx)

Additional Rx for 

BSàSTR RS1(Rx)

BSàRS1

(Rx)

S

T

R

 

R

S

 

1

 

F

r

a

m

e

RS1àRS2

(Rx)

Additional Rx for 

STR RS1àSTR RS2

(Rx)

RS1àMS/RS2

 (Tx)

Additional Tx for STR 

RS1àMS/STR RS2

(Tx)

A

n

t

.

 

1

Additional Tx for

STR RS2àMS (Tx)

RS2àMS

(Tx)

BSßMS/STR RS1

(Rx)

Uplink Subframe

BSßMS/RS1

(Rx)

Additional Tx for 

BSßSTR RS1(Tx)

BSßRS1

(Tx)

RS1ßRS2

(Tx)

Additional Tx for 

STR RS1ßSTR RS2

(Tx)

RS1ßMS/RS2

(Rx)

Additional Rx for STR 

RS1ßMS/STR RS2

(Rx)

Additional Tx for

STR RS2ßMS (Rx)

RS2ßMS

(Rx)

Additional Rx for

STR RS2àMS (Rx)

RS2àMS

(Rx)

MS Frame

Additional Tx for

STR RS2ßMS (Tx)

RS2ßMS

(Tx)

A

n

t

.

 

2

A

n

t

.

 

1

A

n

t

.

 

2

S

T

R

 

R

S

 

2

 

F

r

a

m

e


Figure 1. Relay frame structure accommodating both STR RS and TTR RS (Showing multi-hop support)
When there are STR RSs only
Frame structure shown in Figure 1 can also be used when there are STR RSs only. Figure 2 illustrates the frame structure to support the scenario when there are only STR RSs. One can view Figure 2 as a version of Figure 1 where the zone boundaries have been adjusted as far to the left (or right). Because STR RS can transmit and receive simultaneously, it is possible to use the whole DL/UL subframe for transmission and reception at the same time. We can see that this frame structure, when viewed from the view point of any of the antenna, is identical to the “normal” 16m frame structure. When there are STR RSs only, no change to the 16m frame structure is required to support the relay functionality.
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Figure 2. Relay frame structure accommodating STR RS only (showing multi-hop support)
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Proposed Changes
3 Definitions

[Insert the following definitions as indicated:]
3.xxx time-division transmit and receive (TTR) relaying: a relay mechanism where transmission to subordinate station(s) and reception from the superordinate station, or transmission to the superordinate station and reception from subordinate station(s) is separated in time.

3.xxx TTR RS: a non-transparent relay station which performs TTR relaying.

3.xxx simultaneous transmit and receive (STR) relaying: a relay mechanism where transmission to subordinate station(s) and reception from the superordinate station, or transmission to the superordinate station and reception from subordinate station(s) are performed simultaneously.

3.xxx STR RS: a non-transparent relay station capable of performing STR relaying.
11 Physical Layer
11.4 Frame structure

[Insert the following subclauses at the end of page 49 of IEEE 802.16m-08/003r5:]
Relay frame structure option 1 is only applicable to TTR RS. Figure xx illustrates the relay frame structure when STR RS and TTR RS coexist. For STR relaying, multiple antenna sets, tuned to the same frequency or different frequencies, can be used to support simultaneous transmission and reception. STR RS can receive data from the superordinate station in the transmit zone as well as in the receive zone. Note that a GAP is not required because an STR RS can transmit and receive at the same time. When there is no TTR RS, the zone boundaries can be adjusted as far to the left (or right). In this case, it is possible to use the whole DL/UL subframe for transmission and reception at the same time. Note that this frame structure, when viewed from the view point of any of the antenna, is identical to the basic 16m frame structure.
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Figure xx. Extension of relay frame structure option 1 for accommodating STR RS
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