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A-MAP relevance and HARQ timing in relay frame structure
Jinyoung Chun, Jin Sam Kwak and Bin-Chul Ihm
LG Electronics

1. Introduction

The relay frame structure is divided into the access zone and the relay zone. However, there is no description about HARQ timing depending on the zone allocation in TDD and FDD mode. In this contribution, the reuse of the normal TDD and FDD HARQ timing in D3 is investigated into the relay operation and we propose some clarification for HARQ timing with the relay zone configuration.
2. Problem Statements
In 16.2.14.2.2.3, the HARQ timing in frame structure supporting the WirelessMAN-OFDMA frames is defined and we can reuse it to the TDD HARQ timing of access zone and relay zone as the below examples. 
When the relay is supported in TDD, the HARQ timing for the access zone or the relay zone is followed the HARQ timing frame structure supporting the WirelessMAN-OFDMA frames. The example of DL HARQ timing is as below:

When D’: U’ = 5:3 and D: U = 2:1 in access zone, Tproc=3 subframes, the HARQ timing in access zone is depicted as Figure 1. 
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Figure 1. The HARQ timing in access zone of relay frame structure in TDD
When D’: U’ = 5:3 and D: U = 3:2 in relay zone, Tproc=3 subframes, the HARQ timing in relay zone is also depicted as Figure 2.
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Figure 2. The HARQ timing in relay zone of the relay frame structure in TDD
However, it is only for TDD and there is no description about FDD mode. Further, the normal FDD HARQ timing (16.2.14.2.2.1) is calculated based on the same number of DL and UL subframes in a frame and it is not proper to be applied in the relay frame structure when the number of DL and UL subframe in each zone is different. The following is a case study by using the equations in Table 750.
Case 1. Apply as it is and F is the number of DL/UL subframes in relay zone or access zone when the number of DL and UL subframe is same to each other. Figure 3 is shown an example of DL FDD HARQ timing. Then if the processing time is 3, it can be satisfied in the example, but the HARQ timing is delayed a little.

[image: image3.emf]0 1 2 3 4

 i

-th frame   (

i

+1)-th frame 

DL

0 1 UL 2 3 4


Figure 3. DL FDD HARQ timing in access zone of the relay frame structure in Case 1
Case 2. Apply as it is but F is the number of DL subframes (D) when the number of DL/UL subframe in access zone/relay zone is different to each other. There are two examples in Figure 4. Then there may be no UL subframe in some case as the second figure of Figure 4. 
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Figure 4. DL FDD HARQ timing in access zone of the relay frame structure in Case 2
Case 3. Apply as it is but F is the number of UL subframes (U) when the number of DL/UL subframe in access zone/relay zone is different to each other. There are two examples in Figure 5. Then the HARQ time delay may be longer in some case as the second figure of Figure 5.
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Figure 5. DL FDD HARQ timing in access zone of the relay frame structure in Case 3
Therefore, it is necessary to make a clarification of FDD HARQ timing for the relay frame structure based on the normal FDD or TDD HARQ timing in D3. Here, we can consider two options as follows:
Option 1. Make FDD HARQ timing for the relay frame structure based on the rule of the normal FDD HARQ timing.
Table 1 shows the option 1 for the FDD DL HARQ timing.

Table 1. FDD DL HARQ timing for the relay frame structure (Option 1)
	Content
	AAI subframe Index in Access zone/Relay zone
	Frame Index

	Basic Assignment A-MAP IE Tx in DL
	l
	i

	HARQ Subpacket Tx in DL
	m=l
	i

	HARQ feedback in UL
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 and F’ is the number of DL/UL subframes in a frame and U is the number of UL subframes in the access zone/the relay zone in a frame. Two examples are shown in Figure 6 when U<4 and U>=4, respectively.
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Figure 6. Examples about FDD DL HARQ timing of Option 1
Table 2 shows the option 1 for the FDD UL HARQ timing.

Table 2. FDD UL HARQ timing for the relay frame structure (Option 1)
	Content
	AAI subframe Index in Access zone/Relay zone
	Frame Index

	Basic Assignment A-MAP IE Tx in DL
	l
	i

	HARQ Subpacket Tx in UL
	m=n where
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	HARQ feedback in DL
	l
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	HARQ Subpacket ReTx in UL
	m
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 and F’ is the number of DL/UL subframes in a frame and U is the number of UL subframes in the access zone/the relay zone in a frame and D is the number of DL subframes in the access zone/the relay zone in a frame.

Option 2. Make FDD HARQ timing for the relay frame structure based on the rule of the normal TDD HARQ timing.
Let’s keep the rule of the subframe index in Table 752 and Table 753 and change the rule of the frame index as below.

In the normal TDD mode, the default time delay in the equation to calculate z in TDD DL is D as Figure 7. But in the DL Access zone and DL Relay zone, the default time delay is as figure 8.
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Figure 7. The default time delay in 
[image: image20.wmf]else

T

n

N

m

D

if

z

oc

TTI

)

)

((

,

1

,

0

Pr

³

+

-

-

î

í

ì

=



[image: image21.emf] i

-th frame  (

i

+1)-th frame 

DL

UL

Default time delay in 

Access zone = F

’

    
[image: image22.emf] i

-th frame  (

i

+1)-th frame 

DL

UL

Default time delay in 

Relay zone= D+(F

’

-U)


Figure 8. The default time delay for the calculation of frame index
Therefore, the modification of equations for the frame index in Table 752 and Table 753 is required for FDD HARQ timing of the relay frame structure as follows:
For FDD DL HARQ timing of relay frame structure, the rule of Table 3 is followed. And FDD UL HARQ timing of relay frame structure, the rule of Table 4 is followed. The example of FDD DL HARQ timing is as Figure 9. If NTTI=D, HARQ feedback is delayed about a frame in the second figure.
Table 3. FDD DL HARQ timing for the relay frame structure by option 2

	Content
	AAI subframe Index in Access zone/Relay zone
	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 
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 and F’ is the number of DL/UL subframes in a frame and U is the number of UL subframes in the access zone/the relay zone in a frame.
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Figure 9. Examples about FDD HARQ timing of Option 2
Table 4. FDD UL HARQ timing for the relay frame structure by option 2
	Content
	AAI subframe Index in Access zone/Relay zone
	Frame Index

	Basic Assignment A-MAP IE Tx in DL
	l
	i

	HARQ Subpacket Tx in UL
	For 
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	HARQ feedback in DL
	l
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	HARQ Subpacket ReTx in UL
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Where F’ is the number of DL/UL subframes in a frame and U is the number of UL subframes in the access zone/the relay zone in a frame and D is the number of DL subframes in the access zone/the relay zone in a frame. And v and w is as below:
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3. Text proposal in the P802.16m/D3
Proposed text has been underlined in blue and deleted text has been struck through in red. Existing draft text is shown in black.
[Insert the new section in line 13, page 634 as below.]
-----------------------------------------------   Text Start  -----------------------------------------------------------
16.6.3.7 A-MAP relevance and HARQ timing for the relay frame structure
When relay is supported in TDD, the A-MAP relevance and HARQ timing defined in 16.2.14.2.2.2.3 shall be applied to the relay frame structure in each access zone and relay zone, respectively. The index of each AAI subframe in the access zone or the relay zone shall be defined as follows:

The DL AAI subframe index shall range from 0 to D-1, where D is the number of DL AAI subframes in the access zone or the relay zone in a frame. The UL AAI subframe index shall range from 0 to U-1, where U is the number of UL AAI subframes in the access zone or the relay zone in a frame.
When relay is supported in FDD, the A-MAP relevance and HARQ timing defined in 16.2.14.2.2.2 shall be applied to the relay frame structure except the calculation of frame index. For the frame index, the Table xxx and Table yyy is applied.

F’ is the number of DL/UL subframes in a frame and U is the number of UL subframes in the access zone/the relay zone in a frame and D is the number of DL subframes in the access zone/the relay zone in a frame. Tproc is the processing time of ARS or ABS or AMS (it can be different according to the kinds of the station or tx/rx and so on.) and NTTI is the number of AAI subframes which a HARQ subpacket spans; i.e., 1 for the default TTI and D in FDD DL or U in FDD UL for the long TTI. 
Table xxx. FDD DL HARQ timing for the relay frame structure

	Content
	AAI subframe Index in Access zone/Relay zone
	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 
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Table yyy. FDD UL HARQ timing for the relay frame structure

	Content
	AAI subframe Index in Access zone/Relay zone
	Frame Index

	Basic Assignment A-MAP IE Tx in DL
	l
	i

	HARQ Subpacket Tx in UL
	For 
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	HARQ feedback in DL
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	HARQ Subpacket ReTx in UL
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Where 
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Figure xxx shows an example of the DL timing relationships between a Assignment A-MAP IE, a HARQ subpacket with the default TTI, corresponding HARQ feedback and retransmission, for D=3 and U=5 in access zone and D=5 and U=3 in relay zone.
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Figure xxx. Example of FDD DL HARQ timing for relay frame structure

-----------------------------------------------   Text End  -----------------------------------------------------------
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