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1. Introduction
This contribution proposes method to be used for TDD HARQ Signaling and Timing for links between ARS and AMS and links between ABS and ARS and to be included in the 802.16m amendment draft [1]. The proposed text is developed so that it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4].
Current Amendment text [1] specifies that generic HARQ timing equations designed for ABS-AMS links shall be used for all links between adjacent stations in case of Relays support. At the same time in case of Relays support the frame is divided into Access and Relay zones. Transmissions on ARS-AMS links may occupy 16m Access zones only and transmissions on ABS-ARS links may occupy 16m Relay zones only. Thus HARQ timing equations designed for ABS-AMS links cannot be explicitly applied for ARS-AMS and ABS-ARS links. This contribution proposes a method for TDD DL and UL HARQ timing. It is based on generic HARQ timing equations which are already defined in the standard.
2. References
[1] IEEE P802.16m/D3, “Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

[2] IEEE 802.16m-07/002r8, “802.16m System Requirements”

[3] IEEE 802.16m-08/003r9, “The Draft IEEE 802.16m System Description Document”

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”

3. Text proposal for inclusion in the P802.16m/D3
Instruction to editor:
Black text: existing D3 text

Red and strike out text: for deletion
Blue and underline text: for addition

============================= Start of the text #1==============================

[Note to Editor – Modify the text in section 16.6.2.9 HARQ in page 620 as follows] 
16.6.2.9 HARQ
16.6.2.9.1 Generic HARQ signaling and timing

An ARS shall perform HARQ operation with an ABS in the relay link and an AMS in the access link inde​pendently. The HARQ signaling and timing protocol between with adjacent station (ABS and ARS or ARS and AMS) follows the procedure in 16.2.14.2.
The HARQ signaling and timing protocol between ABS and its AMS follows the generic procedure described in 16.2.14.2. The HARQ signaling protocol between with adjacent stations (ABS and ARS or ARS and AMS) ABS and ARS stations and between ARS and AMS stations follows the procedure in 16.2.14.2.
The HARQ timing for transmissions between ARS and AMS stations is described in 16.6.2.9.1.1. The HARQ timing for transmissions between ABS and ARS stations is described in 16.6.2.9.1.2.
The following notations are used in this section: DAZ is the number of AAI subframes in the 16m DL Access zone, DRZ is the number of AAI subframes in the 16m DL Relay zone, UAZ is the number of AAI subframes in the 16m UL Access zone, URZ is the number of AAI subframes in the 16m UL Relay zone, D’ is the whole number of DL AAI subframes with D’=DAZ+DRZ, and U’ is the whole number of UL AAI subframes with U’=UAZ+URZ,
16.6.2.9.1.1 A-MAP relevance and HARQ timing between ARS and AMS
The transmissions of a DL Basic Assignment A-MAP IE, a DL HARQ subpacket, a HARQ feedback in UL and an UL Basic Assignment A-MAP IE, an UL HARQ subpacket, a HARQ feedback in DL between ARS and AMS stations shall be done in the 16m DL and the 16m UL Access zones of ARS frames.

16.6.2.9.1.1.2 TDD

The A-MAP relevance and HARQ timing for TDD defined in 16.2.14.2.2.2 shall be applied to the transmissions between ARS and AMS stations in case of TDD frame structures supporting the Relays described in 16.6.3.2.2.

The same equations and rule in Table 752— and Table 753— shall be applied for deciding HARQ timing between ARS and AMS stations. The values of D, U, l, m, n shall be redefined as follows. The value of D shall be set equal to DAZ, the value U shall be set equal to UAZ,, the AAI subframe indexes l, m, and n are the renumbered indexes of AAI subframes in the 16m DL Access and the 16m UL Access zones. The DL AAI subframe index shall range from 0 to DAZ-1. The UL AAI subframe index shall range from 0 to UAZ-1. Parameters z, v, w shall be calculated as Equations (172), (173), and (174) respectively. In Equations (172), (173) and (174), NTTI is 1 for the default TTI, DAZ for the long TTI in TDD DL, and UAZ for the long TTI in TDD UL.
Figure x1 shows an example of AAI subframe indexing for 5, 10 and 20 MHz channel bandwidths. In this example, the ratio of the whole number of DL AAI subframes to the whole number of UL AAI subframes, D’:U’ is 5 : 3. The duration of the 16m DL Access zone DAZ is 3 AAI subframes and the duration of the 16m UL Access zone UAZ is 2 AAI subframes. Then, for A-MAP relevance and HARQ timing between ARS and AMS stations the ratio of DL to UL AAI subframes, D : U is 3 : 2.
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Figure x1— Example of AAI subframe indexing in 16m DL and UL Access zones of TDD frames
Figure x2 shows an example of the DL timing relationships between a DL Basic Assignment A-MAP IE, a HARQ subpacket with the default TTI, corresponding HARQ feedback, for 5, 10 and 20 MHz channel bandwidths. Figure x3 shows an example of the UL timing relationships between an UL Basic Assignment A-MAP IE, a HARQ subpacket with the default TTI, corresponding HARQ feedback and retransmission, for 5, 10 and 20 MHz channel bandwidths. The ratio of the whole number of DL AAI subframes to the whole number of UL AAI subframes is 5 : 3. In these examples, DAZ is 3 AAI subframes and UAZ is 2 AAI subframes, Tproc is 3.
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Figure x2— Example of TDD DL HARQ timing between ARS and AMS stations
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Figure x3— Example of TDD UL HARQ timing between ARS and AMS stations
16.6.2.9.1.2 A-MAP relevance and HARQ timing between ABS and ARS

The transmissions of a DL Basic Assignment A-MAP IE, a DL HARQ subpacket, a HARQ feedback in UL and an UL Basic Assignment A-MAP IE, an UL HARQ subpacket, a HARQ feedback in DL between ABS and ARS stations take place in the 16m DL and the 16m UL Access zones of ABS and ARS frames.

16.6.2.9.1.2.2 TDD

The A-MAP relevance and HARQ timing for TDD defined in 16.2.14.2.2.2 shall be applied to the transmissions between ABS and ARS stations in case of TDD frame structures supporting the Relays described in 16.6.3.2.2.

The same equations and rule in Table 752— and Table 753— shall be applied for HARQ timing between ABS and ARS stations. The values of D, U, l, m, n shall be redefined as follows. The value of D shall be set equal to DRZ, the value U shall be set equal to URZ, the AAI subframe indexes l, m, and n are the renumbered indexes of AAI subframes in the 16m DL Relay and the 16m UL Relay zones of ABS and ARS frames. The DL AAI subframe index shall range from 0 to DRZ-1. The UL AAI subframe index shall range from 0 to URZ-1. Parameters z, v, w shall be calculated as Equations (172), (173), and (174) respectively. In Equations (172), (173) and (174), NTTI is 1 for the default TTI, DRZ for the long TTI in TDD DL, and URZ for the long TTI in TDD UL.
Figure x4 shows an example of AAI subframe indexing for 5, 10 and 20 MHz channel bandwidths. In this example, the ratio of the whole number of DL AAI subframes to the whole number of UL AAI subframes, D’:U’ is 5 : 3. The duration of the 16m DL Relay zone DRZ is 2 AAI subframes and the duration of the 16m UL Access zone URZ is 1 AAI subframes. Then, for A-MAP relevance and HARQ timing between ABS and ARS stations the ratio of DL to UL AAI subframes is 2 : 1.
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Figure x4— Example of AAI subframe indexing in 16m DL and UL Relay zones of TDD frames
Figure x5 shows an example of the DL timing relationships between a DL Basic Assignment A-MAP IE, a HARQ subpacket with the default TTI, corresponding HARQ feedback, for 5, 10 and 20 MHz channel bandwidths. Figure x6 shows an example of the UL timing relationships between an UL Basic Assignment A-MAP IE, a HARQ subpacket with the default TTI, corresponding HARQ feedback and retransmission, for 5, 10 and 20 MHz channel bandwidths. The ratio of the whole number of DL AAI subframes to the whole number of UL AAI subframes is 5 : 3. In these examples, DAZ is 3 AAI subframes and UAZ is 2 AAI subframes, the Tproc is 3.
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Figure x5— Example of TDD DL HARQ timing between ABS and ARS stations
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Figure x6— Example of TDD UL HARQ timing between ABS and ARS stations
16.6.2.9.12 Group resource allocation HARQ Signaling and Timing at ARS
An ARS shall perform Group resource allocation with an ABS in the relay link and an AMS in the access link independently. The HARQ signaling and timing protocol between with adjacent stations (ABS and ARS or ARS and AMS) follows the procedure in <<15.3.9.3>>16.2.14.2.

16.6.2.9.23 Persistent allocation HARQ Signaling and Timing at ARS
An ARS shall perform persistent resource allocation with an ABS in the relay link and an AMS in the access link independently. The HARQ signaling and timing protocol between with adjacent stations (ABS and ARS or ARS and AMS) follows the procedure in 16.3.9.416.2.14.3.
============================= End of the text #1==============================

PAGE  
2

_1322911165.vsd
0


16m Relay zone AAI subfframe 


16m Access zone AAI subframe with corresponding index 


0


1


2


i-th frame


HARQ feedback


0


1


0


1


DL


2


0


UL


Assignment + DL data burst


1


Assignment + DL data burst


(i+1)-th frame


HARQ feedback



_1324936103.vsd
ARS frame


0


1


2


0


1


16m DL Access zone


16m DL Relay zone


16m UL Access zone


16m UL Relay zone


AAI subframe 
index (l,m,n)


AAI subframe 
index (l’,m’,n’)


1


0


2


0


1


3


4


2



_1324937487.vsd
ABS/ARS frame


16m DL Access zone


16m DL Relay zone


16m UL Access zone


16m UL Relay zone


AAI subframe 
index (l,m,n)


0


1


0


AAI subframe 
index (l’,m’,n’)


0


1


2


3


4


0


1


2



_1322911432.vsd
0


1


0


DL


UL


Assignment + DL data burst


i-th frame


0


1


0


Assignment + DL data burst


(i+1)-th frame


HARQ feedback


0


16m Access zone AAI subfframe 


16m Relay zone AAI subframe with corresponding index 



_1322912632.vsd
0


1


0


Assignment


i-th frame


UL data burst


0


1


0


(Assignment+)
HARQ feedback


(i+1)-th frame


0


16m Access zone AAI subfframe 


16m Relay zone AAI subframe with corresponding index 


DL


UL


UL data burst



_1322907901.vsd
0


1


2


0


1


Assignment


0


i-th frame


UL data burst


(Assignment+)
HARQ feedback


1


2


0


1


DL


UL


(i+1)-th frame


UL data burst


0


16m Relay zone AAI subfframe 


16m Access zone AAI subframe with corresponding index 



