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Cleanup texts for A-MAP relevance and HARQ timing (16.2.14.2.2)
Mihyun Lee, Taeyoung Kim, Jaeweon Cho, Hokyu Choi 
Samsung Electronics 
1. Introduction
This contribution provides the cleanup text to the A-MAP relevance and HARQ timing. 

Removed text

Added text

2. References
[1] IEEE P802.16m/D4, “P802.16m DRAFT Amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems”, 2010-02-03
3. Proposed Text Changes
[Remedy#1: Adopt the following modification text in line 1, page 280, section 16.2.14.2.2] 

16.2.14.2.2 A-MAP relevance and HARQ timing

Transmissions of Assignment A-MAP IE, the HARQ subpacket, and the corresponding feedback shall be in accordance to a pre-defined timing. In UL, retransmission of the HARQ subpacket shall also follow a pre-defined timing. 

Each transmission time is represented by frame index and AAI subframe index. The frame index shall range from 0 to 3. In FDD, the index of DL or UL AAI subframe shall range from 0 to F-1, where F is the number of AAI subframes per frame. In TDD, the index of DL AAI subframe shall range from 0 to D-1, where D is the number of DL AAI subframes per frame, and the index of UL AAI subframe shall range from 0 to U-1, where U is the number of UL AAI subframes per frame.

To determine A-MAP relevance and HARQ timing, DL HARQ feedback offset z, UL HARQ Tx offset v and UL HARQ feedback offset w shall be set. In DL HARQ transmission, the DL Rx processing time at AMS shall be considered for the DL HARQ feedback offset(z). In UL HARQ trans​mission, UL Tx processing time at AMS and the UL Rx processing time at ABS are considered for the UL HARQ Tx offset(v) and the UL HARQ feedback off​set(w), respectively. 
For F= 8 in FDD or D + U = 8 in TDD, both TDL_Rx_Processing and TUL_Tx_Processing at AMS are 3 AAI subframes. The TUL_Rx_Processing at ABS is 3 or 4 AAI subframes broadcast via S-SFH SP1 IE.

[Remedy#2: Adopt the following modification text in line 30 on page 280 through line 6 on page 281, section 16.2.14.2.2.1.1] 
16.2.14.2.2.1.1 Downlink  
In DL HARQ transmission, DL Basic Assignment A-MAP IE, the HARQ subpacket, and the corresponding feedback shall follow the timing defined in  Table 761.
DL HARQ subpacket transmission corresponding to a DL Assignment A-MAP IE in l-th DL subframe of the i-th frame shall begin in the m-th DL subframe of the i-th frame. A HARQ feedback for the DL HARQ subpacket shall be transmitted in the n-th UL subframe of the j-th frame. The subframe index m, n and frame index j shall be determined by using l and i, as shown in Table 761.
	Table 761 -- FDD DL HARQ timing

	Content
	AAI Subframe Index
	Frame Index

	DL Assignment A-MAP IE Tx in DL
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	DL HARQ Subpacket Tx in DL
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	UL HARQ feedback in UL
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Where: 


F is the number of subframes as defined by the frame configuration table

l is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to F-1, where the A-MAP is transmitted

m is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to F-1, where HARQ subpacket begins its transmission

n is the reference for the UL subframe, starting from 0 for the first uplink subframe and numbering up to F-1, where the HARQ acknowledgement is sent
i is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the A-MAP is transmitted and the HARQ subpacket begins

j is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the HARQ acknowledgement is sent 
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 is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and 4 for long TTI in FDD DL
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 is the data burst Rx processing time required by the AMS and measured in subframes
DL HARQ subpacket transmission corresponding to a DL Basic Assignment A-MAP IE in l-th DL AAI subframe of the i-th frame shall begin in the m-th DL AAI subframe of the i-th frame. A HARQ feedback for the DL HARQ subpacket shall be transmitted in the n-th UL AAI subframe of the j-th frame. The AAI subframe index m, n and frame index j shall be determined by using l and i, as shown in  Table 761—. Note that the AAI subframe index l shall range from 0 to[image: image10.wmf]F
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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 [image: image11.wmf]T
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. Otherwise, z shall be set to 0. This rule shall be also applied to the long TTI transmission: 
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where [image: image13.wmf]N
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 is the number of AAI 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 761 indicates the first AAI subframe which a long TTI subpacket spans.

[Remedy #3: Adopt the following modification text in line 35 on page 281 through line 26 on page 282, section 16.2.14.2.2.1.2] 
16.2.14.2.2.1.2 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 762.
UL HARQ subpacket transmission corresponding to a UL 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 DL HARQ feedback indicates a negative acknowledgement, retransmission of the UL HARQ subpacket shall begin in the m-th UL AAI subframe of the p-th frame. The AAI subframe index m, n and frame index j, k, p shall be calculated as shown in Table 762.
	Table 762 - FDD UL HARQ timing

	Content
	AAI Subframe Index
	Frame Index

	UL Assignment A-MAP Tx IE in DL
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	UL HARQ Subpacket Tx in UL
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Where 
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	DL HARQ feedback in DL
	[image: image21.wmf]l


	[image: image22.wmf]k

j

f

l

o

o

r

m

F

2

¤

+

(

)

F

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

è

ø

æ

ö

w

+

+

è

ø

æ

ö

m

o

d

4

=


Where 
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	UL HARQ Subpacket ReTx in UL
	[image: image24.wmf]m


	[image: image25.wmf]p

k

f

l

o

o

r

c

e

i

l

l

F

2

¤

+

(

)

F

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

è

ø

æ

ö

v

+

+

è

ø

æ

ö

m

o

d

4

=


Where 
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Where 


F is the number of subframes as defined by the frame configuration table


l is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to F-1, where the A-MAP is transmitted or the HARQ acknowledgement is sent

m is the reference to the UL subframe, starting from 0 for the first uplink subframe and numbering up to F-1, where HARQ subpacket begins its transmission

i is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the A-MAP is transmitted

j is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the HARQ subpacket begins

p is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the HARQ acknowledgement is sent 
k is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where a retransmission of the HARQ subpacket begins
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 is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and 4 for long TTI in FDD UL



[image: image28.wmf]g

oces

Tx

UL

T

sin

Pr

_

_

 is the data burst Tx processing time required by the AMS and measured in subframes


[image: image29.wmf]g

oces

Rx

UL

T

sin

Pr

_

_

 is the data burst Rx processing time required by the ABS and measured in subframes
[Remedy #4: Adopt the following modification text in line 55 on page 282 through line 57 on page 283, section 16.2.14.2.2.2.1]  
16.2.14.2.2.2.1 Downlink  
DL HARQ subpacket transmission corresponding to a DL Basic Assignment A-MAP IE in l-th DL subframe of the i-th frame shall begin in the m-th DL subframe of the i-th frame. A HARQ feedback for the DL HARQ subpacket shall be transmitted in the n-th UL subframe of the j-th frame. The subframe index m, n and frame index j shall be determined by using l and i, as shown in Table 763—
	Table 763 - TDD DL HARQ timing

	Content
	AAI Subframe Index
	Frame Index

	DL Assignment A-MAP IE Tx in DL
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	DL HARQ Subpacket Tx in DL
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	UL HARQ feedback in UL
	For 
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where
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Where: 



D
- is the number of downlink subframes as defined by the frame configuration table



U
- is the number of uplink subframes as defined by the frame configuration table



l
- is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to 



D-1, where the A-MAP is transmitted



m
- is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to D-1, where HARQ subpacket begins its transmission




n
- is the reference for the UL subframe, starting from 0 for the first uplink subframe and numbering up to U-1, where the HARQ acknowledgement is sent
i is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the A-MAP is transmitted and the HARQ subpacket begins

j is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the HARQ acknowledgement is sent 
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-is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and D for long TTI in TDD DL
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-is the data burst Rx processing time required by the mobile AMS and measured in subframes


ceil(x) is a step function of x which is the least integer greater than or equal to x

floor(x) is a step function of x which is the great integer less than or equal to x
A DL Assignment A-MAP IE in the l-th DL subframe (when l is not 0) of the i-th frame may also indicate the long TTI transmission. In this case, the long TTI transmission of DL HARQ subpacket shall begin in the 0-th DL subframe of (i+1) frame. A HARQ feedback for this long TTI transmission shall be transmitted in the n-th UL subframe of the j-th frame. The subframe index n and the frame index j shall be calculated according to equations in Table 763, with replacing the subframe index m and the frame index i by l and i+1, respectively. 
[Remedy #5: Adopt the following modification text in line 27 on page 284 through line 48 on page 285, section 16.2.14.2.2.2.2] 
16.2.14.2.2.2.2 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 764
UL HARQ subpacket transmission corresponding to a UL 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 DL HARQ feedback indicates a negative acknowledgement, retransmission of the UL HARQ subpacket shall begin in the m-th UL AAI subframe of the p-th frame. The AAI subframe index m, n and frame index j, k, p shall be calculated as shown in Table 764
	Table 764 - TDD UL HARQ timing

	Content
	AAI Subframe Index
	Frame Index

	UL Assignment A-MAP Tx IE in DL
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	HARQ Subpacket Tx in UL
	For default TTI and 
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Where
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	For default TTI and 
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For long TTI 
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	HARQ feedback in DL
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	HARQ Subpacket ReTx in UL
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Where: 



D is the number of downlink subframes as defined by the frame configuration table



U is the number of uplink subframes as defined by the frame configuration table



l is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to 



D-1, where the A-MAP is transmitted or the HARQ acknowledgement is sent


m is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to U-1, where HARQ subpacket begins its transmission 
i is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the A-MAP is transmitted

j is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the HARQ subpacket begins

p is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where the HARQ acknowledgement is sent 
k is the reference for the frame, starting from 0 for the first frame of a superframe and numbering up to 3, where a retransmission of the HARQ subpacket begins
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is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and D for long TTI in TDD DL
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 is the data burst Tx processing time required by the AMS and measured in subframes
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 is the data burst Rx processing time required by the ABS and measured in subframes
UL HARQ subpacket transmission corresponding to a UL Basic Assignment A-MAP IE in l-th DL AAI subframe of the i-th frame shall begin in the m-th UL AAI subframe of the j-th frame. A HARQ feedback time for the HARQ subpacket shall be transmitted in the l-th DL AAI 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 AAI subframe of the p-th frame. The AAI subframe index m, n and frame index j, k, p shall be calculated as shown in  Table 764—. In the table, if D is less than U, [image: image67.wmf]K
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 . Note that the AAI subframe index l shall range from 0 to[image: image69.wmf]D
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When a UL Basic Assignment A-MAP IE in the l-th DL AAI subframe of the i-th frame indicates the long TTI transmission, the UL HARQ subpacket transmission shall begin in the 0-th UL AAI subframe of the j-th frame. A HARQ feedback for this long TTI transmission shall be transmitted in the l-th DL AAI 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 0-th UL AAI subframe of the p-th frame. The frame index j, k, p shall be calculated according to equation in  Table 764, with replacing the AAI subframe index m by 0. 

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 [image: image70.wmf]T
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 . 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 [image: image72.wmf]T

UL_Rx_Processing

. Otherwise, w shall be set to 0. This rule shall be also applied to the long TTI transmission: 
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where [image: image74.wmf]N

T

T

I

 is the number of AAI 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 764— indicates the first AAI subframe which a long TTI subpacket spans.

[Remedy #6: Adopt the following modification text in line 27 on page 284 through line 48 on page 285, section 16.2.14.2.2.2.3] 

16.2.14.2.2.2.3 HARQ Timing in frame structure supporting the WirelessMAN-OFDMA frames
The A-MAP relevance and HARQ timing defined in  16.2.14.2.2.2 shall be applied to the frame structure supporting the WirelessMAN-OFDMA TDD frames in <<15.3.3.4.1>> 16.3.3.5. 

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

 Figure 437 shows an example of AAI subframe indexing for 5, 10 and 20 MHz channel bandwidths. In this example, the ratio of whole DL AAI subframes to whole UL AAI subframes, D' : U' is 5 : 3. FRAME_OFFSET is 1, and UL AAI subframes of the WirelessMAN-OFDMA and the Advanced Air Interface are frequency-division multiplexed. Then, the ratio of DL to UL AAI subframes for the Advanced Air Interface, D : U is 4 : 3. The AAI subframe index, l, m, and n are the renumbered index of l', m', and n', respectively. 
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Example showing a frame structure supporting the Wireless MAN-OFDMA frame

Figure 437 - Example of AAI subframe indexing
[image: image76.emf]
The same equations and rule in  Table 763— and  Table 764— 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, and w, as follows:

D’ is the number of downlink subframes as defined by the frame configuration table

U’ is the number of uplink subframes as defined by the frame configuration table

D is the DL length of the subframe provision as defined by the frame configuration table


U is the UL length of the subframe provision as defined by the frame configuration table
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Where: 
m is the reference to the DL subframe dedicated to the Advanced Air Interface operation in frame, starting from 0 for the first downlink subframe and numbering up to D-1, where HARQ subpacket begins its transmission

n is the reference for the UL subframe, starting from 0 for the first uplink subframe and numbering up to U-1, where the HARQ acknowledgement is sent
m’ is the reference to the DL subframe of TDD frame, starting from 0 for the first downlink subframe and numbering up to D’-1, where HARQ subpacket begins its transmission

n’ is the reference for the UL subframe of TDD frame, starting from 0 for the first uplink subframe and numbering up to U’-1, where the HARQ acknowledgement is sent
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Where: 

l is the reference to the DL subframe dedicated to the Advanced Air Interface operation in frame, starting from 0 for the first downlink subframe and numbering up to D-1, where the A-MAP is transmitted

m is the reference to the UL subframe dedicated to the Advanced Air Interface operation in frame, starting from 0 for the first downlink subframe and numbering up to U-1, where HARQ subpacket begins its transmission

l’ is the reference to the DL subframe of TDD frame, starting from 0 for the first downlink subframe and numbering up to D’-1, where the A-MAP is transmitted

m’ is the reference to the UL subframe of TDD frame, starting from 0 for the first downlink subframe and numbering up to U’-1, where HARQ subpacket begins its transmission
------------------------------------------------ Proposed texts end --------------------------------------------------------[image: image80.png]
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