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Processing Times for A-MAP relevance and HARQ timing       (Section 15.2.14.2.2)
Mihyun Lee, Jaeweon Cho, Hokyu Choi, Heewon Kang, Jaehee Cho, Ji-Yun Seol

Samsung Electronics 
1. Introduction
This contribution proposes a change to the HARQ timing defined in the IEEE P802.16m/D2[1]. In the current HARQ timing structure, when deciding DL HARQ feedback offset, UL HARQ transmission offset, and UL HARQ feedback offset, a single processing time is applied to all cases. i.e. a single Tproc parameter is used. However, each processing requires different functions, as listed below:
· For DL HARQ burst, 

· Rx processing includes, 

· DL A-MAP decoding, DL data burst decoding, ACK/NACK encoding

· For UL HARQ burst, 

· Tx processing includes, 

· UL A-MAP decoding or ACK/NACK decoding, UL data burst encoding

· Rx processing includes, 

· UL data burst decoding, Scheduling, UL A-MAP or ACK/NACK encoding

In addition, processing powers of BS and MS are not the same. So, it is reasonable to apply different processing time to each case. In this contribution, we propose to separate the single processing time parameter Tproc, which is defined in the current D2[1], into three parameters according to the applied case: i.e. TDL_Rx_Proc for DL burst Rx processing time, TUL_Tx_Proc for UL burst Tx processing time, and TUL_Rx_Proc for UL burst Rx processing. 
Also, we propose that the ABS broadcasts these processing times through S-SFH SP1 IE. Since HARQ shall be enabled for MAC control messages sent on the unicast control connections, AMS should know the processing times to determine the A-MAP relevance and HARQ timing.
[Editor’s note]

This document includes 11 suggested remedies which are distributed in different places. 

2. References
[1] IEEE P802.16m/D2, “P802.16m DRAFT Amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems”, 2009-10-14
3. Proposed Text Changes
[Remedy#1: Modify the text and equation, line 55 ~ 61, page 199, section 15.2.14.2.2.1.1] 
DL HARQ feedback offset z shall be set to 1 only if a time gap from completion of the HARQ subpacket transmission to its feedback time derived with z = 0 is shorter than the data burst processing time Tproc the DL Rx processing time TDL_Rx_Proc. Otherwise, z shall be set to 0. This rule shall be also applied to the long TTI transmission:
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[Remedy #2: Modify the text, line 24, page 200, section 15.2.14.2.2.1.1] 
In this example, Tproc TDL_Rx_Proc is 3 subframes.
[Remedy #3: Modify the text and equation, line 60~8, page 200 ~ 201, section 15.2.14.2.2.1.2] 
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 UL Tx processing time TUL_Tx_Proc. Otherwise, v shall be set to 0: 

[image: image2.wmf]ï

î

ï

í

ì

³

-

=

else

       

,

1

)

          

          

          

          

)

1

)

2

/

(

((

 

if

      

,

0

F

ceil

v


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 the UL Rx processing time TUL_Rx_Proc. Otherwise, w shall be set to 0. This rule shall be also applied to the long TTI transmission
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[Remedy #4: Modify the text, line 35, page 201, section 15.2.14.2.2.1.2] 
In this example, Tproc TUL_Tx_Proc is 3 subframes.
[Remedy #5: Modify the text and equation, line 39~45, page 202, section 15.2.14.2.2.2.1] 
DL HARQ feedback offset z shall be set to 1 only if a time gap from completion of the HARQ subpacket transmission to its feedback time derived with z = 0 is shorter than the data burst processing time Tproc the DL Rx processing time TDL_Rx_Proc. Otherwise, z shall be set to 0. This rule shall be also applied to the long TTI transmission:
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[Remedy#6: Modify the text, line 23, page 203, section 15.2.14.2.2.2.1] 
In this example, Tproc TDL_Rx_Proc is 3 subframes.

[Remedy#7: Modify the text and equation, line 24 ~ 40, page 204, section 15.2.14.2.2.2.2] 
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 data burst processing time Tproc the UL Tx processing time TUL_Tx_Proc. 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 the UL Rx processing time TUL_Rx_Proc. Otherwise, w shall be set to 0. This rule shall be also applied to the long TTI transmission
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[Remedy #8: Modify the text, line 3, page 205, section 15.2.14.2.2.2.2] 
In this example, TUL_Tx_Proc and TUL_Rx_Proc are is 3 subframes.

[Remedy#9: Modify the equations(172) ~ (173), line 51~65, page 205, section 15.2.14.2.2.2.3] 
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[Remedy #10: Modify the text, line 48 ~ line 51, page 206, section 15.2.14.2.2.2.3] 
In this example, FRAME_OFFSET is 1, 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 4:3, and TprocTDL_Rx_Proc, TUL_Tx_Proc, and TUL_Rx_Proc are is 3 subframes. 

[Remedy #11: Add the following parameters into Table 791 in page 342, section 15.3.6.5.1.2] 
Table 791– S-SFH SP1 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP1 IE format () { 
	
	

	...
	
	

	TDL_Rx_Proc
	1
	Specifies the DL Rx processing time
0b0: 3 subframes

0b1: 4 subframes

	TUL_Tx_Proc
	1
	Specifies the UL Tx processing time
0b0: 3 subframes

0b1: 4 subframes

	TUL_Rx_Proc
	1
	Specifies the UL Rx processing time
0b0: 3 subframes

0b1: 4 subframes

	}
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