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Proposed Text for Relay PHY Structure for the P802.16m/D1
Jinyoung Chun, Dongguk Lim, Hankyu Gho, Jian Xu, Youngsoo Yuk, Jinsam Kwak, Bin-Chul Ihm LG Electronics
1. Introduction
We propose Relay PHY structure.
2. References

[1] P802.16m/D1, Draft Amendment, July 2009.
[2] IEEE 802.16m-09/1846, Rely PHY, August 2009
3. Proposed text change

[Add the texts and figures marked in blue and remove the texts and figures marked in red in the P802.16m/D1.]
--------------------------------------  Text Start  -------------------------------------------- 
[Add the below text in 15.x Support for ARS.]
15.x Support for ARS

15.x.1 Introduction

Advanced Relay Station (ARS) is an optional deployment that may be used to provide additional coverage or performance advantage in an access network.
Two different modes (centralized and distributed scheduling) are specified for controlling the allocation of bandwidths for an AMS or an ARS. In centralized scheduling mode, the bandwidth allocation for an ARS’s subordinate stations is determined at the ABS; conversely in distributed scheduling mode, the bandwidth allocation of an ARS’s subordinate stations is determined by the ARS, in cooperation with the ABS.

Two different types of ARS are defined, namely transparent and non-transparent. A non-transparent ARS can operate in both centralized and distributed scheduling mode, while a transparent ARS can only operate in centralized scheduling mode.
A transparent ARS communicates with the superordinate station and subordinate station(s) using the same carrier frequency. A non-transparent ARS may communicate with the superordinate station and subordinate station(s) using the same or different carrier frequencies.
The PHY includes extensions to the Advanced Air Interface PHY layer (see 15.3) for transmission of PHY PDUs across the relay link between the ABS and the ARS.
Currently the basic scope is as below.

· Non-transparent relay with 2 hop.

· Distributed scheduling
· Support both TDD with the ratio of DL: UL= 5:3) and FDD

Others are FFS.

15.x.2 Frame structure

15.x.2.1 TDD Frame structure

The TDD frame structure is in Figure xx1.


[image: image1]
Figure xx1. Frame structure with TDD (The ratio of DL: UL= 5:3, CP 1/8)

There are two DL zones and two UL zones in each Macro ABS and ARS. The zone is defined as below.

For ABS,

DL access zone: the region to transmit to AMS

DL transmit zone: the region to transmit to ARS or AMS served by ABS

UL access zone: the region to receive from AMS
UL receive zone: the region to receive from AMS served by ABS or ARS
For ARS, 

DL access zone: the region to transmit to AMS

DL receive zone: the region to receive from ABS

UL access zone: the region to receive from AMS
UL transmit zone: the region to transmit to ABS

Zones are divided equally. If odd number of suframes, DL access zone or UL access zone has one more subframe including Transition gap. [or][Zones are indicated by SFH of ARS.]

15.x.2.2 FDD Frame structure

The FDD frame structure is in Figure xx2. 
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Figure xx2. DL Frame structure with FDD (CP 1/8)

15.x.3 DL PHY structure

15.x.3.1 DL resource allocation

ARS transmits to ABS 5 symbol DL subframe generated by transition gap in DL access zone. It forms Type-3 DL subframe.
15.x.3.2 Frequency partition

ARS may use different frequency partition configuration with ABS. 

15.x.4 DL control structure
15.x.4.1 A-preamble

ARS uses some sequences of A-preamble.
15.x.4.2 MIMO Midamble

ARS transmits it at first OFDMA symbol on the second last DL subframe among DL access zone.
15.x.5 UL PHY structure

15.x.5.1 UL resource allocation

ARS receives to AMS 5 symbol UL subframe generated by transition gap in UL access zone. It forms Type-3 UL subframe. And UL control channels are not supported in the subframe.
15.x.6 UL control structure
15.x.6.1 HARQ timing

DL HARQ timing for Type-3 subframe without HFBCH is as below.

For DL HARQ timing, U should be redefined as below.

 UDL: Number of UL subframes with HFBCH 

For UL HARQ timing, U should be redefined as below.

 UUL : # of available UL subframes for data burst
15.x.6.2 UL control information

UL control information from AMS to ARS is the same with one from AMS to ABS.

UL control information from ARS to ABS is FFS.
-----------------------------------------  Text End  ------------------------------------------ [image: image4.png]













































































































































































































































































































































































































































































































































2

[image: image5.emf]UL acess zone

UL access zone

DL1

(5)

Tx

DL2

(6)

Tx

DL3

(6)

Tx

DL4

(5)

Tx

DL5

(5)

Tx

UL1

(6)

Rx

UL2

(6)

Rx

UL3

(6)

Rx

TTG

DL1

(5)

Tx

DL2

(5)

Tx

DL3

(5)

Tx

DL4

(6)

Rx

DL5

(5)

Rx

UL1

(6)

Rx

UL2

(5)

Rx

UL3

(6)

Tx

ABS

nTR-

ARS

DL access zoneDL transmit zone

DL receive zoneDL access zone

T

r

a

n

s

i

t

i

o

n

 

G

a

p

ABS -> AMS

ABS -> ARS

P

R

E

A

M

B

L

E

ABS <-AMS

T

r

a

n

s

i

t

i

o

n

 

G

a

p

ABS <-

AMS

ABS <-

ARS

ABS -> ARS

UL transmit 

zone

ABS <-

ARS

P

R

E

A

M

B

L

E

ARS <-AMS

ABS -> AMS

 

 

 

 

 

 

 

 

 

 

 

M

i

d

a

m

b

l

e

 

 

 

 

 

 

 

 

 

 

 

 

 

M

i

d

a

m

b

l

e

RTG

UL receive 

zone

ARS -> AMS

5ms TDD Frame (DL: UL= 5:3)

