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Proposed Text to Cleanup HARQ Support for Relay Operation
Alexander Maltsev, Alexey Khoryaev, 
Andrey Chervyakov and Mikhail Shilov
Intel Corporation
1. Introduction
This contribution provides technical and editorial correction of the D9 text [9] that specifies HARQ operation in case of relay support [4]. 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]. 
This contribution provides the following cleanup and clarifications:

· Corrections of the references and typos to text, equations and figures in section 16.6.2.9.

· Provides clarification on HARQ timing parameters and notations that shall be used for TTR ARS support. The proposed modifications do not change the technical meaning of HARQ equations and operation but make the existing text consistent with the terms and terminology defined in HARQ section, describing ABS and AMS operation.

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/D9, “Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

3. Proposed Text

Instruction to editor:

Black text: existing D9 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 16.6.2.9.1 Generic HARQ signaling and timing (page 915, line 38) as follows]

D' is the whole number of DL AAI subframes with D'= DAZ + DRZ
U' is the whole number of UL AAI subframes with U'= UAZ + URZ.

========================= End of Proposed Text 1 ==============================
=========================Start of Proposed Text 2 ==============================

[Note to Editor: Modify the text in section 16.6.2.9.1.1 A-MAP relevance and HARQ timing between ARS and AMS for TTR mode (page 915, line 45) as follows]
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 AAI DL and the AAI UL Access zones of ARS frames.
========================= End of Proposed Text 2 ==============================

=========================Start of Proposed Text 3 ==============================

[Note to Editor: Modify the text in section 16.6.2.9.1.1.1 FDD (page 915, line 59) as follows]
The same equations and rules defined in Table 785 and Table 786 shall be applied for deciding HARQ timing operation 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 subframes 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.

The meaning of the following parameters that are used for calculation of DL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Access zone, starting from 0 for the first downlink subframe of this zone and numbering up to DAZ-1, where the A-MAP is transmitted;
m
is the reference to the DL subframe of AAI DL Access zone, starting from 0 for the first downlink subframe of this zone and numbering up to DAZ-1, where HARQ subpacket begins its transmission;
n
is the reference for the UL subframe of AAI UL Access zone, starting from URZ for the first uplink subframe of this zone and numbering up to (URZ + UAZ – 1), where the HARQ acknowledgement is sent;
NTTI 
is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and DAZ for long TTI in FDD DL;
TDL_Rx_Processing is the data burst Rx processing time required by the AMS and measured in subframes. 

The definition of remaining parameters used for DL HARQ timing description shall be the same as defined in Table 785.
The meaning of the following parameters that are used for calculation of UL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Access zone, starting from 0 for the first downlink subframe of this zone and numbering up to DAZ-1, where the A-MAP is transmitted or the HARQ acknowledgement is sent;
m
is the reference to the UL subframe of AAI UL Access zone, starting from URZ for the first uplink subframe of this zone and numbering up to (URZ + UAZ – 1), where HARQ subpacket begins its transmission;
NTTI 
is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and UAZ for long TTI in FDD UL;
TUL_Tx_Processing is the data burst Tx processing time required by the AMS and measured in subframes;
TUL_Rx_Processing is the data burst Rx processing time required by the AMS and measured in subframes.

The definition of remaining parameters used for UL HARQ timing description shall be the same as defined in Table 786.
========================= End of Proposed Text 3 ==============================

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

[Note to Editor: Modify the comments in figures 602, 603, 607 and 608 (pages 916,919 and 920) and replace notations Acess and Acces to Access]
========================= End of Proposed Text 4 ==============================

=========================Start of Proposed Text 5 ==============================

[Note to Editor: Modify the text in section 16.6.2.9.1.1.2 TDD (page 917, line 1) as follows]
The same equations and rule defined in Table 787 790 and Table 788 791  shall be applied for deciding HARQ timing operation between ARS and AMS stations., where 
The meaning of the following parameters that are used for calculation of both DL and UL HARQ timing shall be redefined as described below:


D
is set equal to DAZ

U
is set equal to UAZ
l is the renumbered indexes of AAI subframes in the AAI DL Access zones of ARS frame, with range from 0 to DAZ-1

l' is set equal to l
m is the renumbered indexes of AAI subframes in the AAI DL Access zones of ARS frame, with range from 0 to DAZ-1, when used in Table 790; and m is the renumbered indexes of AAI subframes in the AAI UL Access zones of ARS frame, with range from 0 to UAZ-1, when used in Table 791

m' is set equal to m
n is the renumbered indexes of AAI subframes in the AAI UL Access zones of ARS frame, with range from 0 to UAZ-1

n' is set equal to n
z is defined by the Table 790 and incremented by 1

v is defined by the Table 791 and incremented by 1

w is calculated as in the Table 791

NTTI is 1 for the default TTI, DAZ for the long TTI in TDD DL, and UAZ for the long TTI in TDD UL.

The meaning of the following parameters that are used for calculation of DL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Access zone, starting from 0 for the first downlink subframe of this zone and numbering up to DAZ-1, where the A-MAP is transmitted;
m
is the reference to the UL subframe of AAI DL Access zone, starting from 0 for the first downlink subframe of this zone and numbering up to DAZ-1, where HARQ subpacket begins its transmission;
n
is the reference for the UL subframe of AAI UL Access zone, starting from 0 for the first uplink subframe of this zone and numbering up to UAZ-1, where the HARQ acknowledgement is sent;
NTTI 
is the number of AAI subframes which an HARQ subpacket spans; i.e., 1 for the default TTI and DAZ for long TTI in TDD DL;
TDL_Rx_Processing is the data burst Rx processing time required by the AMS and measured in subframes.
The definition of remaining parameters used for DL HARQ timing description shall be the same as defined in Table 787.
The meaning of the following parameters that are used for calculation of UL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Access zone, starting from 0 for the first downlink subframe of this zone and numbering up to DAZ-1, where the A-MAP is transmitted or the HARQ acknowledgement is sent
m
is the reference to the UL subframe of AAI UL Access zone, starting from 0 for the first uplink subframe of this zone and numbering up to UAZ-1, where HARQ subpacket begins its transmission

NTTI 
is the number of AAI subframes which an HARQ subpacket spans; i.e., 1 for the default TTI and UAZ for long TTI in TDD UL
TUL_Tx_Processing is the data burst Tx processing time required by the AMS and measured in subframes

TUL_Rx_Processing is the data burst Rx processing time required by the AMS and measured in subframes
The definition of remaining parameters used for UL HARQ timing description shall be the same as defined in Table 788.
Figure 604 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 AAI DL Access zone DAZ is 3 AAI subframes and the duration of the AAI 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.

========================= End of Proposed Text 5 ==============================

=========================Start of Proposed Text 6 ==============================

[Note to Editor: Remove figure 604 Example of AAI subframe indexing in AAI DL and UL Access zones of TDD (page 917)]
========================= End of Proposed Text 6 ==============================

=========================Start of Proposed Text 7 ==============================

[Note to Editor: Modify the text in section 16.6.2.9.1.2 A-MAP relevance and HARQ timing between ABS and ARS for TTR mode (page 918, line 56) as follows]
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 AAI DL and the AAI UL Access Relay zones of ABS and ARS frames.
========================== End of Proposed Text 7 =============================

=========================Start of Proposed Text 8 ==============================

[Note to Editor: Modify the text in section 16.6.2.9.1.2.1 FDD (page 919, line 1) as follows]
The same equations and rules defined in Table 785 and Table 786 shall be applied for deciding HARQ timing operation 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 subframes 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.

The meaning of the following parameters that are used for calculation of DL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Relay zone, starting from DAZ for the first downlink subframe of this zone and numbering up to (DRZ + DAZ – 1), where the A-MAP is transmitted;
m
is the reference to the DL subframe of AAI DL Relay zone, starting from DAZ for the first downlink subframe of this zone and numbering up to (DRZ + DAZ – 1), where HARQ subpacket begins its transmission;
n
is the reference for the UL subframe of AAI UL Relay zone, starting from 0 for the first uplink subframe of this zone and numbering up to (URZ – 1), where the HARQ acknowledgement is sent;
NTTI 
is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and DRZ for long TTI in FDD DL;
TDL_Rx_Processing is the data burst Rx processing time required by the ARS and measured in subframes.

The definition of remaining parameters used for DL HARQ timing description shall be the same as defined in Table 785.
The meaning of the following parameters that are used for calculation of UL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Relay zone, starting from DAZ for the first downlink subframe of this zone and numbering up to (DRZ + DAZ – 1), where the A-MAP is transmitted or the HARQ acknowledgement is sent;
m
is the reference to the UL subframe of AAI UL Relay zone, starting from 0 for the first uplink subframe of this zone and numbering up to (URZ – 1), where HARQ subpacket begins its transmission;
NTTI 
is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and URZ for long TTI in FDD UL;
TUL_Tx_Processing is the data burst Tx processing time required by the ARS and measured in subframes;
TUL_Rx_Processing is the data burst Rx processing time required by the ARS and measured in subframes.

The definition of remaining parameters used for UL HARQ timing description shall be the same as defined in Table 786.
========================= End of Proposed Text 8 ==============================

=========================Start of Proposed Text 9 ==============================

[Note to Editor: Modify the text in section 16.6.2.9.1.2.2 TDD (page 920, line 32) as follows]
The same equations and rule defined in Table 787 790 and Table 788 791  shall be applied for deciding HARQ timing operation between ABS and ARS stations., where 
The meaning of the following parameters that are used for calculation of both DL and UL HARQ timing shall be redefined as described below:


D
is set equal to DRZ

U
is set equal to URZ
l is the renumbered indexes of AAI subframes in the AAI DL Relay zones of ABS and ARS frames, with range from 0 to DRZ-1

l' is set equal to l + DAZ
m is the renu;mbered indexes of AAI subframes in the AAI DL Relay zones of ABS and ARS frames, with range from 0 to DRZ-1, when used in Table 765; and m is the renumbered indexes of AAI subframes in the AAI UL Relay zones of ABS and ARS frames, with range from 0 to URZ-1, when used in Table 766
m' is set equal to m+ DAZ when used in Table 765 and  is set equal to m+ UAZ when used in Table 766
n is the renumbered indexes of AAI subframes in the AAI UL Relay zones of ABS and ARS frames, with range from 0 to URZ-1

n' is set equal to n+ UAZ
z, v and w are calculated as in the Table 790 and Table 791
NTTI is 1 for the default TTI, DRZ for the long TTI in TDD DL, and URZ for the long TTI in TDD UL.

The meaning of the following parameters that are used for calculation of DL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Relay zone, starting from 0 for the first downlink subframe of this zone and numbering up to DRZ-1, where the A-MAP is transmitted;
m
is the reference to the UL subframe of AAI DL Relay zone, starting from 0 for the first downlink subframe of this zone and numbering up to DRZ-1, where HARQ subpacket begins its transmission;
n
is the reference for the UL subframe of AAI UL Relay zone, starting from 0 for the first uplink subframe of this zone and numbering up to URZ-1, where the HARQ acknowledgement is sent;
NTTI 
is the number of AAI subframes which an HARQ subpacket spans; i.e., 1 for the default TTI and DRZ for long TTI in TDD DL;
TDL_Rx_Processing is the data burst Rx processing time required by the AMS and measured in subframes.
The definition of remaining parameters used for DL HARQ timing description shall be the same as defined in Table 787.
The meaning of the following parameters that are used for calculation of UL HARQ timing shall be redefined as described below:

l
is the reference to the DL subframe of AAI DL Relay zone, starting from 0 for the first downlink subframe of this zone and numbering up to DRZ-1, where the A-MAP is transmitted or the HARQ acknowledgement is sent;

m
is the reference to the UL subframe of AAI UL Relay zone, starting from 0 for the first uplink subframe of this zone and numbering up to URZ-1, where HARQ subpacket begins its transmission;
NTTI 
is the number of AAI subframes which an HARQ subpacket spans; i.e., 1 for the default TTI and URZ for long TTI in TDD UL;
TUL_Tx_Processing is the data burst Tx processing time required by the ARS and measured in subframes;
TUL_Rx_Processing is the data burst Rx processing time required by the ARS and measured in subframes.

The definition of remaining parameters used for UL HARQ timing description shall be the same as defined in Table 788.
Figure 609 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 AAI DL Relay zone DRZ is 2 AAI subframes and the duration of the AAI UL Relay zone URZ is 1 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 2 : 1.

========================= End of Proposed Text 9 ==============================

=========================Start of Proposed Text 10 ==============================

[Note to Editor: Remove figure 609 Example of AAI subframe indexing in AAI DL and UL Relay zones of TDD (page 917)]
========================= End of Proposed Text 10 ==============================
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