
IEEE C802.16m-09/1460

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Proposed Changes for the IEEE 802.16m AWD on HARQ Timing (AWD-15.2.14.2.2)

	Date Submitted
	2009-07-06

	Source(s)
	Yujian Zhang, Aran Bergman, Hujun Yin
Intel Corporation

	+86-10-82611515
{yujian.zhang, aran.bergman, hujun.yin }@intel.com 
*<http://standards.ieee.org/faqs/affiliationFAQ.html

	Re:
	 Category: AWD comments / Area: Chapter 15.2.14.2.2 (A-MAP relevance and HARQ timing)
“Comments on AWD 15.2.14.2.2 A-MAP relevance and HARQ timing”

	Abstract
	Proposed Changes for HARQ timing in P802.16m Amendment Working Document

	Purpose
	To be discussed and adopted by TGm for the 802.16m amendment.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Proposed Changes for the IEEE 802.16m AWD on HARQ Timing (AWD-15.2.14.2.2)
Yujian Zhang, Aran Bergman, Hujun Yin
Intel Corporation
1. Introduction
The contribution proposes modifications on HARQ Timing for 802.16m amendment [1]. Technical analysis is given in [2].
2. References
[1] IEEE 802.16m-09/0010r2, “802.16m Amendment Working Document (AWD)”

[6] IEEE C802.16m-09/1459, “HARQ Processing Time

”

3. Text proposal for inclusion in the 802.16m amendment
------------------------------------------- Start of Proposed Amendment Text -----------------------------------------------

15.2.14.2.2   A-MAP relevance and HARQ timing 
…
15.2.14.2.2.1   FDD

15.2.14.2.2.1.1   Downlink 
…
15.2.14.2.2.1.2   Uplink 

In UL HARQ transmission, UL Basic Assignment A-MAP IE, the HARQ subpacket, the corresponding feedback, and retransmission of the HARQ subpacket shall follow the timing defined in Table 42. 

Table 42 – FDD UL HARQ timing

	Content
	Subframe index
	Frame index

	Basic Assignment A-MAP Tx IE in DL
	l
	i

	HARQ Subpacket Tx in UL
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where n =ceil(l+F/2) mod F.
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	HARQ feedback in DL
	l
	
[image: image3.wmf]4

mod

2

/

floor

÷

÷

ø

ö

ç

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

+

=

w

F

F

m

j

k



	HARQ Subpacket ReTx in UL
	m
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UL HARQ subpacket transmission corresponding to a UL Basic Assignment A-MAP IE in l-th DL subframe of the i-th frame shall begin in the m-th UL subframe of the j-th frame. A HARQ feedback for the UL HARQ subpacket shall be transmitted in the l-th DL subframe of the k-th frame. When the UL HARQ feedback indicates a negative-acknowledgement, retransmission of the UL HARQ subpacket shall begin in the m-th UL subframe of the p-th frame. The subframe index m, n and frame index j, k, p shall be determined by using l and i, as shown in Table 42. 

UL HARQ transmission offset v shall be set to 1 only if a time gap from completion of the UL Basic Assignment A-MAP IE transmission to the HARQ subpacket transmission time derived with v = 0 is shorter than the new data burst processing time Tproc,new. Otherwise, v shall be set to 0:
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UL HARQ feedback offset w shall be set to 1 only if a time gap from completion of the HARQ subpacket transmission to its feedback time derived with w = 0 is shorter than the data burst processing time Tproc. Otherwise, w shall be set to 0. This rule shall be also applied to the long TTI transmission:
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where NTTI is the number of subframes which a HARQ subpacket spans; i.e. 1 for the default TTI and 4 for the long TTI in FDD. The index m in Table 42 indicates the 1st subframe which a long TTI subpacket spans. 
UL HARQ retransmission offset x shall be set to 1 only if a time gap from completion of the HARQ feedback in DL to the HARQ subpacket retransmission time derived with x = 0 is shorter than the data burst processing time Tproc. Otherwise, x shall be set to 0:
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Figure 410 – Example of FDD UL HARQ timing for 5, 10 and 20 MHz channel bandwidths.

Figure 410 shows an example of the timing relationship between a UL Basic Assignment A-MAP IE with NA-MAP = 1, a UL HARQ subpacket with the default TTI, corresponding HARQ feedback and retransmission in FDD frame structure, for 5, 10 and 20 MHz channel bandwidths. In this example, Tproc and Tproc,new are 3.

15.2.14.2.2.2   TDD

15.2.14.2.2.2.1   Downlink 
…
15.2.14.2.2.2.2   Uplink 

In UL HARQ transmission, UL Basic Assignment A-MAP IE, the HARQ subpacket, the corresponding feedback, and retransmission of the HARQ subpacket shall follow the timing defined in Table 44. 

Table 44 – TDD UL HARQ timing 
	Content
	Subframe index
	Frame index

	Basic Assignment A-MAP IE Tx in DL
	l
	i

	HARQ Subpacket Tx in UL
	For  ceil(D/ NA-MAP) ≥ U,
	j = (i+v) mod 4
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	For  1 < ceil(D/ NA-MAP) < U,
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where lmax = NA-MAP((ceil(D/NA-MAP) –1).
	

	
	For  ceil(D/ NA-MAP) = 1
	

	
	m = 0, 1, … , or U-1    for l = 0
	

	HARQ feedback in DL
	l
	k = (j+1+w) mod 4

	HARQ Subpacket ReTx in UL
	m
	p = (k+x) mod 4


UL HARQ subpacket transmission corresponding to a UL Basic Assignment A-MAP IE in l-th DL subframe of the i-th frame shall begin in the m-th UL subframe of the j-th frame. A HARQ feedback time for the HARQ subpacket shall be transmitted in the l-th DL subframe of the k-th frame. When the UL HARQ feedback indicates a negative acknowledgement, retransmission of the UL HARQ subpacket shall begin in the m-th UL subframe of the p-th frame. The subframe index m, n and frame index j, k, p shall be calculated as shown in Table 44. 

In the table, if the sum of D and U is an odd number and D is less than U/NA-MAP, K = ceil((D-U)/2) for D ( U, and K = –ceil((U-D)/2) for D < U. Otherwise, K = floor((D-U)/2) for D ( U, and K = –floor((U-D)/2) for D < U. Note that the subframe index l shall range from 0 to NA-MAP((ceil(D/NA-MAP) –1) with an increment of NA-MAP.

For ceil(D/ NA-MAP) <U, m for a certain range of l shall be selected one of multiple values. The selection information of m shall be provided in UL Basic Assignment A-MAP IE. 
UL HARQ transmission offset v shall be set to 1 only if a time gap from completion of the UL Assignment A-MAP IE transmission to the HARQ subpacket transmission time derived with v = 0 is shorter than the new data burst processing time Tproc,new. Otherwise, v shall be set to 0:
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UL HARQ feedback offset w shall be set to 1 only if a time gap from completion of the HARQ subpacket transmission to its feedback time derived with w = 0 is shorter than the data burst processing time Tproc. Otherwise, w shall be set to 0. This rule shall be also applied to the long TTI transmission: 
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where NTTI is the number of subframes which a HARQ subpacket spans; i.e. 1 for the default TTI and U for the long TTI in TDD UL. The index m in Table 44 indicates the 1st subframe which a long TTI subpacket spans. 
UL HARQ retransmission offset x shall be set to 1 only if a time gap from completion of the HARQ feedback in DL to the HARQ subpacket retransmission time derived with x = 0 is shorter than the data burst processing time Tproc. Otherwise, x shall be set to 0:
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Figure 412 – Example of TDD UL HARQ timing for 5, 10 and 20 MHz channel bandwidths.
Figure 412 shows an example of the timing relationship between a UL Basic Assignment A-MAP IE with NA-MAP = 1, a UL HARQ subpacket with the default TTI, corresponding HARQ feedback and retransmission in TDD frame structure, for 5, 10 and 20 MHz channel bandwidths. In this example, Tproc and Tproc,new are 3.

15.2.14.2.2.2.3   HARQ Timing in frame structure supporting the WirelessMAN-OFDMA frames
The A-MAP relevance and HARQ timing defined in 15.2.x.2.2.2 shall be applied to the frame structure supporting the WirelessMAN-OFDMA TDD frames in 15.3.3.4.1. 

Subframes in the frame supporting the WirelessMAN-OFDMA TDD frames shall be indexed as follows: the DL subframe index shall range from 0 to D-1, where D is the number of DL subframes dedicated to the Advanced Air Interface operation in frame. The UL subframe index shall range from 0 to U-1, where U is the number of UL subframes dedicated to the Advanced Air Interface operation in frame. 

Figure 413 shows an example of subframe indexing for 5, 10 and 20 MHz channel bandwidths. In this example, the ratio of whole DL subframes to whole UL subframes, D’:U’ is 5:3. FRAME_OFFSET is 2, and UL subframes of the WirelessMAN-OFDMA and the Advanced Air Interface are frequency-division multiplexed. Then, the ratio of DL to UL subframes for the Advanced Air Interface, D:U is 3:3. The subframe index, l, m, and n are the renumbered index of l’, m’, and n’, respectively. 
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Figure 413 – Example of subframe indexing in frame structure supporting 
the WirelessMAN-OFDMA frame.

The same equations and rule in Table 3 and 4 shall be applied for deciding HARQ timing with l, m, n, D, and U, except that l’, m’, n’, D’, and U’ shall be used to set z, v, w, and x, as follows:
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Figure 414 – Example of TDD DL HARQ timing in frame structure supporting 
the WirelessMAN-OFDMA frame.
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Figure 415 – Example of TDD UL HARQ timing in frame structure supporting 
the WirelessMAN-OFDMA frame.

Figure 414 and Figure 415 show examples of the DL and UL timing relationships between a Assignment A-MAP IE with NA-MAP = 1, a HARQ subpacket with the default TTI, corresponding HARQ feedback and retransmission, for 5, 10 and 20 MHz channel bandwidths. The ratio of whole DL subframes to whole UL subframes, D’:U’ is 5:3. In this example, FRAME_OFFSET is 2, UL subframes of the WirelessMAN-OFDMA and the Advanced Air Interface are frequency-division multiplexed, the ratio of DL to UL subframes for the Advanced Air Interface, D:U is 3:3, and Tproc and Tproc,new are 3. 

--------------------------------------------- End of Proposed Amendment Text ----------------------------------------------
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