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Update of ARS Frame Structure for TTR Relaying 
Alexander Maltsev, Alexey Khoryaev, Andrey Chervyakov
Mikhail Shilov, Gregory Morozov
Intel Corporation
1. Introduction
This contribution provides technical and editorial changes on ARS frame structure and proposes to remove the option for timing advance of AAI UL Access zone that may lead to asynchronous transmission of AMSs in the network. The proposed text is developed so, that it is compliant to the IEEE 802.16m SRD [1] and the IEEE 802.16m SDD [2], and it follows the style and format guidelines in [3].
When timing advance of AAI UL Access zone is applied the uplink sub-frames of AAI Access zone of ABS frame and ARS frame are unsynchronized in time. That leads to appearance of asynchronous interference since AMS attached to ARS shall start it transmission in advance comparing to AMSs attached to ABS. In this contribution we propose to remove the possibility to apply timing advance of AAI UL Access zone. The text of this contribution is based on the similar proposal submitted in the previous meeting [5] and suggested in remedy 2.
2. References
[1] IEEE 802.16m-07/002r8, “802.16m System Requirements”

[2] IEEE 802.16m-08/0034r2, “The Draft IEEE 802.16m System Description Document”
[3] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”

[4] IEEE P802.16m/D8, “Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
[5] IEEE C802.16m-10/1001 “The Clarification of the Relay PHY Parameters (16.6.3)” Jinyoung Chun, Jin Sam Kwak; 2010-08-12

3. Proposed Text

Instruction to editor:
Black text: existing D8 text
Red and strike out text: to be deleted
Blue and underline text: to be added
=========================Start of Proposed Text 1 ==============================

[Note to Editor: Modify the text in section 16.6.3.2.1 FDD frame structure (page 878, line 49) as follows]
16.6.3.2.1 FDD frame structure

The FDD frame shall be constructed on the basis of the basic frame structure defined in 16.3.3.

An ARS supporting FDD mode shall communicate with the ABS using full duplex FDD mode and it shall be able to simultaneously support half duplex and full duplex AMSs operating on the same RF carrier.

An ARS in FDD systems shall use DL carrier frequency (FDL) for receiving from the ABS in the AAI DL Relay zone and shall use UL carrier frequency (FUL) for transmission to the ABS in the AAI UL Relay zone.

In ARS radio frame, the ARS idle state time interval (R_IdleTime) shall be inserted between two ARS frames and its duration shall be equal to IdleTime. In ARS DL frame, R_IdleTime shall be same as IdleTime of ABS. In ARS UL frame, the duration of R_IdleTime shall be less or equal to the duration of IdleTime of ABS. The duration of the R_IdleTime for the ARS UL frame is signaled by the ARS to its AMSs through the AAI_SCD message. The ARS UL frame may be time-retreated for a Tadv interval referring to the start of the ABS UL frame. The duration of Tadv is calculated according to the following equation:
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When an ARS switches transceiver states from transmit to receive or from receive to transmit, a DL ARS radio frame in FDD system may have an R-TTI between AAI Access and AAI Relay zone and an R-RTI between AAI Relay zone and AAI Access zone in the next DL ARS frame. The location of the R-TTI is the last OFDM symbol of the last AAI subframe of AAI Access zone and the location of the R-RTI is the last OFDM symbol of the last AAI subframe of the AAI Relay zone. The duration of R-TTI and R-RTI in DL for each ARS shall be calculated by following equations:
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where the RTD is the round trip delay between the ARS and its superordinate station and Ts is defined in <<Table 802>>.
If the R-TTI is present (i.e. its duration is equal to Ts), then the ARS AAI DL Access zone AAI subframe with the R-TTI is formed by type-3 or type-1 AAI subframe when the corresponding ABS AAI DL Access zone AAI subframe is type-1 or type-2 AAI subframe, respectively. If there is no R-TTI (i.e. its duration is equal to zero), the AAI subframes in the DL Access zone at ARS are the same as those at ABS.

When an ARS switches transceiver states from receive to transmit or from transmit to receive, an UL ARS radio frame in FDD system may have an R-RTI between AAI Access in the previous UL ARS frame and AAI Relay zone and an R-TTI between AAI Relay zone and AAI Access zone. The location of the R-RTI is the first OFDM symbol of the first AAI subframe of AAI Relay zone and the location of R-TTI is the last OFDM symbol of the last AAI subframe of AAI Relay zone. The duration of R-RTI and R-TTI in UL for each ARS shall be calculated by following equations:
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where the RTD is the round trip delay between the ARS and its superordinate station and Ts is defined in <<Table 802>>.
Figure 602— illustrates an example frame structure with ARS support for FDD mode, which is applicable to the nominal channel bandwidth of 5, 10, 20 MHz with G = 1/8. All transition intervals R-TTI and R-RTI in the figure example are equal to the duration of one OFDMA symbol.
========================== End of Proposed Text 1 =============================

=========================Start of Proposed Text 2 ==============================

[Note to Editor: Replace Figure 602 in page 880 with figure below]
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========================== End of Proposed Text 2 =============================
=========================Start of Proposed Text 3 ==============================

[Note to Editor: Modify the text in section 16.6.3.2.2 TDD frame structure (page 880, line 36) as follows]
16.6.3.2.2 TDD frame structure
The TDD frame shall be constructed on the basis of the basic frame structure defined in 16.3.3.

In ARS radio frame, the ARS idle state time interval (R_IdleTime) shall be inserted before the switching point from DL to UL and its duration shall be equal to TTG. The duration of the R_IdleTime is signaled by the ARS to its AMSs through the AAI_SCD message. The ARS UL frame may be advanced (Tadv) referring to the start of ABS UL frame. The duration of Tadv is calculated according to the following equation:
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The duration of R_IdleTime shall be less or equal to the TTG. In each ARS radio frame, the idle state time RTG interval shall be inserted before the switching point from UL to DL and its duration shall be equal to RTG.

An ARS radio frame in TDD system shall have an R-TTI transition interval in DL between the AAI DL Access zone and the AAI DL Relay zones. The location of the R-TTI is the last OFDM symbol of the last AAI subframe of the AAI DL Relay zone. The duration of the R-TTI in DL for each ARS shall be calculated by following equation:
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where the RTD is the round trip delay between the ARS and its superordinate station and Ts is defined in <<Table 802>>.
If the R-TTI is present (i.e. its duration is equal to Ts), then ARS AAI DL Access zone AAI subframe with the R-TTI is formed by type-3 or type-1 AAI subframe when the corresponding ABS AAI DL Access zone AAI subframe is type-1 or type-2 AAI subframe, respectively. If there is no R-TTI (i.e. its duration is equal to zero), the AAI subframes in the DL Access zone at ARS are the same as those at ABS.

An ARS radio frame in TDD system shall have an R-RTI transition interval in UL between AAI UL Access and AAI UL Relay zones. The location of the R-RTI is the first OFDM symbol of the first AAI subframe of the AAI UL Relay zone. The duration of the R-RTI = Ts. in UL forfpr each ARS shall be calculated by the following equation:

[image: image11.wmf]î

í

ì

<

-

³

-

=

ARSRTG

RTD

T

T

ARSRTG

RTD

T

s

2

/

if

2

/

if

0

 

RTI

-

R

adv

adv






(342)
where the RTD is the round trip delay between the ARS and its superordinate station and Ts is defined in <<Table 802>>.

Figure 603— illustrates an example frame structure with ARS support for TDD mode D:U = 5:3, which is applicable to the nominal channel bandwidth of 5, 10, 20 MHz with G = 1/8. The number of AAI subframes allocated to the Relay zone in DL direction is two and in UL direction is one. The duration of R-TTI and R-RTI is equal to the duration of one OFDMA symbol.
========================== End of Proposed Text 3 =============================

========================== Start of Proposed Text 4 =============================

[Note to Editor: Replace Figure 603 in page 881 with figure below]
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========================== End of Proposed Text 4 =============================
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