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1. Introduction

In the last meeting, most of relay issues are solved. ARS’s TDD HARQ procedure is matched to ABS’s and the existence of additional MIMO midamble is defined in SFH SP2. But still the procedure related to ARS is unclear.
When AMS tries the network entry at first, the AMS doesn’t know whether the BS is ABS or ARS by detecting SA-Preamble. Then the AMS assumes that the BS is ABS and follows ABS operation with ABS frame structure. Then the BS can schedule the AMS as below:

· If the BS is ABS without ARSs, the operation is normal. 

· If the BS is ABS with ARSs, the ABS doesn’t allocate the long TTI bursts to the AMS. (implementation issue)
· If the BS is ARS, the ARS doesn’t allocate the long TTI burst to the AMS and doesn’t allocate the burst in the last subframe in DL access zone if DL R-RTI is 1. (implementation issue)
After AMS receives AAI-SCD message, the AMS can interpret the BS type and the next operation is as below:

· If the BS is ABS, AMS know the existence of additional MIMO midamble in SFH SP2 and cell specific mapping in AAI-SCD message. AMS follows ABS’s operation based on the information.
· If the BS is ARS, AMS follows ARS’s operation such as long TTI allocation in access zone. For that, AMS needs to know the ARS’s DL R-TTI and UL Tadv.
In TDD, the HARQ operation is same with ABS and ARS. Therefore even if AMS misunderstands the BS type, there is no problem. But in FDD, the HARQ operation is different with ABS and ARS. It’s very critical problem to the operation of ABS and ARS. For example, when cell specific mapping is ‘on’ in FDD, AMS served by ABS transmits and receives in Access zone and can’t follow the FDD HARQ timing as Figure A.
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Figure A. An example of FDD HARQ timing when ABS supports ARS

In this contribution, in order that ARS’s FDD HARQ timing is as same as the ABS’s one, we suggest that UL Relay zone precedes UL Relay zone in a UL FDD frame and the ratio of Access Zone and Relay Zone is fixed to 4:4.

2. Text proposal in the P802.16m/D7
Proposed text has been underlined in blue and deleted text has been struck through in red. Existing draft text is shown in black.
------------------------------------------------   Text Start  -----------------------------------------------------------
[Replace the text in the section 16.6.2.9.1.1.1 FDD from line 44 on the page 831 as below:]
16.6.2.9.1.1.1 FDD
The A-MAP relevance and HARQ timing for FDD defined in 16.2.14.2.2.1 shall be applied to the transmissions between ARS and AMS stations in case of FDD frame structures supporting the Relays described in 16.6.3.2.1. The same equations and rules as in Table 788 and Table 789 shall be applied for deciding HARQ timing between ARS and AMS stations, where
l and m are the indexes of AAI subframes in the AAI DL Access zones of ARS frame, with range from 0 to DAZ-1.

n is the index of AAI subframe in the AAI UL Access zones of ARS frame, with range from URZ to U-1.
NTTI is 1 for the default TTI, DAZ for the long TTI in FDD DL, and UAZ for the long TTI in FDD UL.
Figure www shows an example of the timing relationship between a DL Assignment A-MAP IE, a DL HARQ subpacket with the default TTI, corresponding HARQ feedback, and retransmission in DL/UL Access zones of FDD frame, for 5, 10 and 20 MHz channel bandwidths. In this example, the duration of the AAI DL Access zone DAZ and the duration of the AAI UL Access zone UAZ are 4 AAI subframes and TDL_RX_Processing is 3 AAI subframes.
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Figure www - Example of FDD DL HARQ timing of ARS-AMS link
Figure xxx shows an example of the timing relationship between a UL Assignment A-MAP IE, a UL HARQ subpacket with the default TTI, corresponding HARQ feedback, and retransmission in DL/UL Access zone of FDD frame, for 5, 10 and 20 MHz channel bandwidths. In this example, the duration of the AAI DL Access zone DAZ and the duration of the AAI UL Access zone UAZ are 4 AAI subframes and TUL_TX_Processing and TUL_RX_Processing is 3 AAI subframes.
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Figure xxx - Example of FDD UL HARQ timing of ARS-AMS link
[Replace the text in the section 16.6.2.9.1.1.1 FDD from line 49 on the page 835 as below:]
16.6.2.9.1.2.1 FDD
The A-MAP relevance and HARQ timing for FDD defined in 16.2.14.2.2.1 shall be applied to the transmissions between ABS and ARS stations in case of FDD frame structures supporting the Relays described in 16.6.3.2.1. The same equations and rule in Table 788 and Table 789 shall be applied for deciding HARQ timing between ABS and ARS stations, where

l and m are the indexes of AAI subframes in the AAI DL Relay zones of ARS frame, with range from DAZ to D-1.

n is the index of AAI subframe in the AAI UL Relay zones of ARS frame, with range from 0 to URZ-1.
NTTI is 1 for the default TTI, DRZ for the long TTI in FDD DL, and URZ for the long TTI in FDD UL.
Figure yyy shows an example of the timing relationship between a DL Assignment A-MAP IE, a DL HARQ subpacket with the default TTI, corresponding HARQ feedback, and retransmission in DL/UL Relay zone of FDD frame, for 5, 10 and 20 MHz channel bandwidths. In this example, the duration of the AAI DL Relay zone DRZ and the duration of the AAI UL Relay zone URZ are 4 AAI subframes and TDL_RX_Processing is 3 AAI subframes.


[image: image4.emf]AAIDL Access zone AAIDL Relay zone

DL ARS frame

UL ARS frame

AAIUL Relay zone AAIUL Access zone

DL AAI 

subframe index

UL AAI 

subframe index

0 1 2 3

4 5 6 7

i-th frame (i+1)-th frame

Assignment + 

DL data burst

AAIDL Access zone AAIDL Relay zone

AAIUL Relay zone AAIUL Access zone

Assignment + 

DL data burst

HARQ 

feedback

4 5 6 7

0 1 2 3


Figure yyy - Example of FDD DL HARQ timing of ABS-ARS link
Figure zzz shows an example of the timing relationship between a UL Assignment A-MAP IE, a UL HARQ subpacket with the default TTI, corresponding HARQ feedback, and retransmission in DL/UL Relay zone of FDD frame, for 5, 10 and 20 MHz channel bandwidths. In this example, the duration of the AAI DL Relay zone DRZ and the duration of the AAI UL Relay zone URZ are 4 AAI subframes and TUL_TX_Processing and TUL_RX_Processing is 3 AAI subframes.
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Figure zzz - Example of FDD UL HARQ timing of ABS-ARS link
[Modify the text in line 7 of page 845 as below:]
When ARSs are supported the ABS frame is divided on AAI Access zone and AAI Relay zone. The AAI Access zone position precedes the AAI Relay zone position inside the TDD frame and FDD DL frame. The AAI Relay zone position precedes the AAI Access zone position inside the FDD UL frame. The duration of the AAI Access zone and AAI Relay zone may be different in DL and UL directions. The zone configuration of AAI Access zone and AAI Relay zone is informed to the ARS by the ABS in AAI_ARS-CONFIG-CMD message.
[Modify the text in line 61 of page 846 as below:]
In ARS radio frame, the ARS idle state time interval (R_IdleTime) shall be inserted between two ARS frames. 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 may be time-advanced 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:
[Modify the text in line 39 of page 847 as below:]
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 a R-RTI between AAI Access in the previous UL ARS frame and AAI Relay zone and a R-TTI between AAI Relay zone and AAI Access zone in the next UL ARS frame. 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 shall be calculated by following equations:
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[Modify the figure 603 in line 1 of page 848 as below:]
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Figure 603 – Example of ARS FDD frame structure with G=1/8 in 5/10/20MHz
-----------------------------------------------   Text End  -----------------------------------------------------------
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