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Long TTI operation for TDD frame structure related to HARQ timing
(15.3.9.2.2.1)
Kenichi KURI, Isamu YOSHII,
 Panasonic Corporation
1 Introduction

This contribution includes some proposed modifications on section 15.3.9.2.2.1 HARQ timing on TDD frame structure and related A-MAP IE description/notes in [1]. These are related to Long TTI operation for TDD frame structure.

2 Current status and proposed long TTI operation for TDD
This contribution includes two proposed modifications and one issue which need to study further as follows.

(1) Clarification on description/notes of Long TTI indicator (or Long TTI length) in A-MAP IE
(2) Modification on Table 725 in P802.16m/D1 in case of DL/UL ratio = 6:2

(3) HARQ timing issue in case of DL/UL ratio = 8:0
2.1 Clarification on description/notes of Long TTI indicator
According to P802.16m/D1, 8 kinds of A-MAP IE include syntax of ‘Long TTI indicator (or Long TTI length)’. Current description is that “0b1 : 4DL subframes for FDD or all DL(or UL) subframes for TDD”. It’s unclear expression related to TDD. If Long TTI indication is mapped to 2nd DL subframe, all DL subframes can be read remaining 4 DL subframes in i-th frame as Figure 1 (i.e. 4=D - 1, in case of l=1). In this example, Tproc is 3. 
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Figure 1 Example of TDD DL HARQ timing related to long TTI transmission (l=1)
However the constraint condition of long TTI transmission is defined that the length of allocated DL subframe is D. Therefore example in Figure 2 does not satisfy its condition. We proposed that the description/notes of Long TTI are defined as follows. Corresponding HARQ timing relations of Long TTI indication at non-1st DL subframe are described in Figure 2.
0b1: 4DL subframes for FDD or D (or U) subframes for TDD [ D (or U) depends on TDD subframe configuration. ]
[image: image2.emf]DL data burst

0 1 2 3 4

0 1 2

0 1 2 3 4 0 1 2 3 4

0 1 2 0 1 2

DL

UL

DL subframe index

UL subframe index UL subframe index

DL subframe index

i-th frame (i+1)-th frame (i+2)-th frame

DL subframe index

UL subframe index

HARQ

Feedback

A-MAP

D

DL data burst

0 1 2 3 4

0 1 2

0 1 2 3 4 0 1 2 3 4

0 1 2 0 1 2

DL

UL

DL subframe index

UL subframe index UL subframe index

DL subframe index DL subframe index

UL subframe index

HARQ

Feedback

A-MAP

D

DL data 

0 1 2 3 4

0 1 2

0 1 2 3 4 0 1 2 3 4

0 1 2 0 1 2

DL

UL

DL subframe index

UL subframe index UL subframe index

DL subframe index DL subframe index

UL subframe index

HARQ

Feedback

A-MAP

D

0 1 2 3 4

0 1 2

0 1 2 3 4 0 1 2 3 4

0 1 2 0 1 2

DL

UL

DL subframe index

UL subframe index UL subframe index

DL subframe index DL subframe index

UL subframe index

HARQ

Feedback

A-MAP

D

DL data burst

l=1→

l=2→

l=3→

l=4→


Figure 2 TDD DL HARQ timing related to long TTI transmission (l=1~4)
2.2 Modification on Table 725 in case of DL/UL ratio = 6:2

In case of DL/UL ratio = 6:2 is assumed, HARQ timing of Long TTI transmission corresponding to DL basic assignment A-MAP in 5-th subframe is described like Figure 3. 
While processing time (Tproc) supports 2 or 3. Tproc=2 can satisfy HARQ timing relation based on Table 725 in P802.16m/D1. However Tproc=3 can’t satisfy HARQ timing relation. We proposed modification that frame index of HARQ feedback in UL is 
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 for l=D-1, D:U=6:2, Tproc=3 as Figure 4 and Table 1.
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Figure 3 TDD DL HARQ timing related to long TTI transmission (l=5) under D:U=6:2
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Figure 4 TDD HARQ timing related to long TTI transmission (l=5) under D:U=6:2 and Tproc=3
Table 1 TDD DL HARQ timing
	Content
	Subframe Index
	Frame Index

	Basic Assignment A-MAP IE Tx in DL
	l
	i

	HARQ Subpacket Tx in DL
	m = l 
	i 

	HARQ feedback in UL
	For D > U
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2.3 HARQ timing issue in case of DL/UL ratio = 8:0

In section 15.3.3.2.2 TDD frame structure, TDD subframe configuration supports DL/UL ratio = 8:0. The relationship of HARQ timing on TDD frame structure is defined in Table 725 and 726. In terms of DL/UL ratio = 8:0, corresponding relationship has not been defined in these table. Additionally HARQ feedback in UL is not possible to be transmitted because of no UL subframe under DL/UL ratio = 8:0.
3 References

[1] IEEE P802.16m/D1, DRAFT Amendment to IEEE Standard for local and metropolitan area networks - Part 16: Air Interface for Broadband Wireless Access Systems - Advanced Air Interface, July 2009
4 Proposed text modification on P802.16m/D1
We propose to modify the description on Long TTI indicator as follows for P802.16m/D1 Section 15.3.9.2.2.2.1 Downlink.
============================== Start of Proposed Text =================================
Proposal#1
8 kinds of A-MAP IE include syntax of ‘Long TTI indicator (or Long TTI length)’.
- DL (or UL) basic assignment A-MAP IE
- DL (or UL) individual persistent A-MAP IE
- DL (or UL) composite persistent A-MAP IE
- DL (or UL) group resource allocation A-MAP IE

Description/Notes of ‘Long TTI indicator (or Long TTI length)’ is modified as follows.
0b1: 4DL subframes for FDD or all DL (or UL) subframes for TDD D (or U) subframes for TDD [ D (or U) depends on TDD subframe configuration. ]
15.3.6.5.4.2 DL basic assignment A-MAP IE
Table 679 DL basic assignment A-MAP IE*
	Syntax
	Size in bits
	Description/Notes

	DL-MAP(){
	
	

	   A-MAP IE Type
	4
	DL Basic Assignment A-MAP IE

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or D subframes for TDD
    [ D depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	   …
	…
	…

	}
	
	


15.3.6.5.4.3 UL basic assignment A-MAP IE
Table 670 UL basic assignment A-MAP IE*
	Syntax
	Size in bits
	Description/Notes

	UL-MAP(){
	
	

	   A-MAP IE Type
	4
	UL Basic Assignment A-MAP IE

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or U subframes for TDD
    [ U depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	   …
	…
	…

	}
	
	


15.3.6.5.4.4 Group resource allocation A-MAP IE
Table 671 DL group resource allocation A-MAP IE*

	Syntax
	Size in bits
	Description/Notes

	A-MAP IE Type
	4
	DL Group Resource Allocation A-MAP IE

	Long TTI Length
	1
	Defines number of subframes spanned by the allocated resource.
0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or D subframes for TDD
    [ D depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL/UL subframes for TDD

	   …
	…
	…

	}
	
	


Table 672 UL group resource allocation A-MAP IE*

	Syntax
	Size in bits
	Description/Notes

	A-MAP IE Type
	4
	UL Group Resource Allocation A-MAP IE

	Long TTI Length
	1
	Defines number of subframes spanned by the allocated resource.
0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or U subframes for TDD
    [ U depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL/UL subframes for TDD

	   …
	…
	…

	}
	
	


15.3.6.5.4.6 DL PA A-MAP IE
Table 676 DL Individual Persistent A-MAP IE

	Syntax
	Size in bits
	Description/Notes

	DL Persistent A-MAP_IE() {
	-
	-

	If (Allocation Period==0b00){
	
	

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or D subframes for TDD
    [ D depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	} else if (Allocation Period != 0b00){
	
	

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or D subframes for TDD
    [ D depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	   …
	…
	…

	}
	
	


Table 677 DL Composite Persistent A-MAP IE

	Syntax
	Size in bits
	Description/Notes

	DL Composite Persistent A-MAP_IE() {
	-
	-

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or D subframes for
    TDD
    [ D depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or D subframes for 
    TDD
    [ D depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	   …
	…
	…

	}
	
	


15.3.6.5.4.7 UL PA A-MAP IE
Table 679 UL Individual Persistent A-MAP IE

	Syntax
	Size in bits
	Description/Notes

	UL Persistent A-MAP_IE() {
	-
	-

	If (Allocation Period==0b00){
	
	

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or U subframes for TDD
    [ U depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	} else if (Allocation Period != 0b00){
	
	

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or U subframes for TDD
    [ U depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD
If number of DL subframes, D is less than number of UL subframes, U, Long TTI Indicator= 0b1

	   …
	…
	…

	}
	
	


Table 680 UL Composite Persistent A-MAP IE

	Syntax
	Size in bits
	Description/Notes

	UL Composite Persistent A-MAP_IE() {
	-
	-

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or U subframes for
    TDD
    [ U depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD

	   …
	…
	…

	   Long TTI Indicator
	1
	Indicates number of subframes spanned by the allocated resource.

0b0: 1 subframe (default)
0b1: 4DL subframes for FDD or U subframes for 
    TDD
    [ U depends on TDD subframe configuration. ]
0b1: 4DL subframes for FDD or all DL subframes for TDD
If number of DL subframes, D is less than number of UL subframes, U, Long TTI Indicator= 0b1

	   …
	…
	…

	}
	
	


Proposal#2
15.3.9.2.2 A-MAP relevance and HARQ timing

…
15.3.9.2.2.2 TDD
15.3.9.2.2.2.1 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 725—.
Table 725 FDD UL TDD DL HARQ timing
	Content
	Subframe Index
	Frame Index

	Basic Assignment A-MAP IE Tx in DL
	l
	i

	HARQ Subpacket Tx in DL
	m = l or
m = l+NA-MAP – 1
	i 

	HARQ feedback in UL
	For D > U


[image: image11.wmf]ï

î

ï

í

ì

<

£

+

+

<

£

<

£

-

-

=

　　

　

　

D

m

K

U

K

U

m

K

K

m

for

for

for

U

K

m

n

0

,

1

,

,

0


	
[image: image12.wmf](

)

4

mod

z

i

j

+

=

 or

j=(i+z+1)mod4
(for l=D – 1, D:U=6:2 and Tproc=3)

	
	For 
[image: image13.wmf]U

D

　

£

,      
[image: image14.wmf]K

m

n

-

=


	


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 725—. In the table, if the sum of D and U is an odd number and D is less than U /NA-MAP, 
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Note that the subframe index l shall range from 0 to NA-MAP・(ceil(D/ NA-MAP) - 1) D-1with an increment of  NA-MAP. For NA-MAP =2, m shall be selected between l and l+1. The selection information of m shall be provided in DL Assignment A-MAP IE.
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 
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where 
[image: image25.wmf]TTI

N

 is the number of subframes which a HARQ subpacket spans; i.e. 1 for the default TTI and D for the long TTI in TDD DL. The index m in Table 725— indicates the 1st subframe which a long TTI subpacket spans.
============================ End of Proposed Text ===================================
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PAGE  
1

_1312733520.unknown

_1312734393.unknown

_1312889137.unknown

_1312734685.unknown

_1312734835.unknown

_1312734633.unknown

_1312734013.unknown

_1312734047.unknown

_1312733965.unknown

_1312733984.unknown

_1312733843.unknown

_1312733859.unknown

_1312733185.unknown

_1312733232.unknown

