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ARQ feedback IE modification
Youngbin Chang, Hyeunmok Jung, Anil Agiwal, Rakesh Taori
 Samsung Electronics
1 Introduction

In current P802.16m/D2, two ARQ feedback IEs are defined. One is for ARQ block, another is for ARQ sub-block. In this contribution, we propose to merge these ARQ feedback IEs into one ARQ feedback IE format and SSN is defined as 8bits.
1.1 Cumulative ACK

In current ARQ feedback for ARQ feedback IE, cumulative ACK is 3 byte (2byte + 1bit). In most case, ARQ feedback is transmitted as cumulative ACK because ARQ block error is only happen when HARQ residual error occurred. If 1 bit is removed in the cumulative ACK case, it is a meaningful overhead savaging.

1.2 Merging two ARQ feedback IEs

When receiver indicates error of ARQ block and ARQ sub-block, some information fields are duplicated (TYPE, LAST, Flow ID, SN, FLAG). To remove this overhead, two ARQ feedback IEs are merged into one ARQ feedback IE.

1.3 SSN bits
To support 8byte LRU size, minimum payload size can be 2 byte (GMH(2byte)+FPEH(2byte)+payload(2byte) +CRC(2byte), Therefore SSN should be 10bits (GMH length = 11bits)

2 Proposed solution
1. In cumulative ACK case, “TYPE” field is removed from ARQ feedback IE, which saves 1 byte overhead in cumulative ACK case. In cumulative ACK case, it is not necessary to indicate ARQ sub-block errors.
2. In selective ACK case, if there are ARQ sub-blocks to indicate error, “Ext” bit is introduced on behalf of “TYPE” field, which is not used in cumulative ACK case. “Ext” means that “Extension for indication ARQ sub-blocks error”.

3. In selective ACK case, to reduce overhead, some fields (TYPE, LAST, Flow ID, SN, FLAG) are removed from ARQ feedback IE for ARQ sub-block.

4. SEM(Sub-block Existence Map) field added on behalf of “SN” in ARQ feedback IE for ARQ-sub-block. 
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Figure 1. ARQ feedback IE for both ARQ block and ARQ sub-block
Table 1. ARQ feedback IE format

	Syntax
	Size(bit)
	Notes

	ARQ_feedback_IE(LAST){
	variable
	

	Last
	1
	0 = More ARQ Feedback IE in the list

1 = Last ARQ Feedback IE in the list

	  Flow ID
	4
	The ID of the flow being referenced

	  FLAG1
	1
	0 = Cumulative ACK

1 = Selective ACK MAP existence

	  SN
	10
	FLAG1 = 0, ARQ block up to and including SN has been received successfully.

FLAG1 = 1, ARQ block less than SN has been received successfully. 

	  if(FLAG1==1){
	
	

	    Selective ACK MAP1
	6
	Each bit represents ACK or NAK of corresponding ARQ block. '0' is NAK and '1' is ACK.

First MSB of first Selective ACK MAP1 represents ACK or NAK information of SN. Contiguous bits after first MSB of first ACK MAP are corresponding to contiguous SN.

	    ExT
	1
	Extension for ARQ sub-block indication

0= No ARQ sub-block ACK/NACK indication 

1= ARQ sub-block ACK/NACK indication follows

	    FLAG1
	1
	0 = No more selective ACK MAP1 and FLAG1

1 = Another set of selective ACK MAP1 and FLAG1 follows

	    while(FLAG1==1){
	
	

	      Selective ACK MAP1
	7
	Each bit represents ACK or NAK of corresponding ARQ block. '0' is NAK and '1' is ACK.

Selective ACK MAP1 represents ACK or NAK information of ARQ blocks after first selective ACK MAP1.

	      FLAG1
	1
	0 = No more selective ACK MAP1 and FLAG1

1 = Another set of selective ACK MAP1 and FLAG1 follows

	    }
	
	

	    if(ExT==1){
	
	

	      SEM
	variable
	Sub-block-Existence Map 

The numbers of SEM bits are same as NACKed ARQ blocks in the Selective ACK MAP1.Each bit represents the existence of partially nacked ARQ blocks or completely nacked ARQ blocks.

 

1 = Partially nacked ARQ block (the ARQ block has some sub-blocks which have received correctly)

0 = Completely nacked ARQ blocks( the ARQ block has no sub-blocks which have received correctly)

	      for(i=0;i<Num_Sub-block<i++){
	
	Num_Sub-block is the number of bits equal to 1 in the SEM field

	        FLAG2
	1
	0 = Cumulative ACK

1 = Selective ACK MAP existence

	        SSN
	8
	FLAG2 = 0, ARQ sub-block up to and including SSN has been received successfully.

FLAG2 = 1, ARQ sub-block less than SSN has been received successfully.

	        while(FLAG2==1){
	
	

	          Selective ACK MAP2 
	7
	Each bit represents ACK or NAK of corresponding ARQ sub-block '0' is NAK and '1' is ACK.

First MSB of first Selective ACK MAP2 represents ACK or NAK information of SSN. Contiguous bits after first MSB of first selective ACK MAP2 are corresponding to contiguous SSN.

	          FLAG2
	1
	0 = No more selective ACK MAP2 and FLAG2

1 = Another set of selective ACK MAP2 and FLAG2 follows

	        }
	
	

	      }
	
	

	      Padding
	variable
	For Byte alignment

	    }
	
	

	  }
	
	

	}
	
	


3 Overhead saving
1) In cumulative ACK case, it saves 1byte (50% saving).
2) If selective ACK MAP exists and there is no ARQ sub-blocks, overhead saving is 1 byte due to removal of ‘TYPE’ field.

3) If selective ACK MAP exists and there are ARQ sub-blocks to indicate, overhead saving calculated as:

- Remove these fields in ARQ feedback IE for ARQ sub-blocks: ‘TYPE(1bit)’, ‘LAST(1bit)’, flow ID(4bit), Num_SN(4bits), and ‘SN(variable, minimum = 10bits and maximum is 160bits when Num_SN=16)

- Add these fields: ‘ExT(1bit), SEM(variable, minimum = 1 bit and maximum = 16bits). The overhead saving depends on Number of ARQ blocks which have partially received ARQ sub-blocks.

- Minimum overhead saving is 18 bits(3 bytes), Maximum saving is 153bits(20bytes)

- If Num_SN are more than 16, then it needs another ARQ feedback IE for ARQ sub-blocks which is huge overhead compared with the modified ARQ feedback IE.
4 Text Proposal

[Modify the text and tablet in section 15.2.3.37 on page 89 as follows:] 

15.2.3.37 AAI_ARQ-Feedback message
An AAI_ARQ-Feedback message is used for receiver to inform the reception status of a number of ARQ blocks or ARQ sub-blocks. ARQ feedback IE or ARQ feedback IE2 (see Table 740 and Table 741) is included in the AAI_ARQ-Feedback message.
Table 712—AAI_ARQ-Feedback message format
	Syntax
	Size (bits)
	Notes

	AAI_ARQ-Feedback_Message_Format() {
	
	

	Mangement Message type = xx
	8
	

	  ARQ_feedback_IE or ARQ_feedback_IE2
	variable
	See table 740 and 741

	}
	
	


[Modify the text from 43-47 on page 188 as follows:] 

15.2.13.1.1 ARQ feedback IE
Table 740 defines the ARQ Feedback IE for ARQ block. Table 741 defines the ARQ feedback IE for ARQ sub-blocks. TheyIt areis used by the receiver to signal positive or negative acknowledgments for ARQ block and sub-blocks. ARQ feedback IEs in Table 740 and Table 741 may be transported either as a part of extended header ("piggybacked") within a MAC PDU or a standalone MAC control message.
[[Delete the table 741 on page 189 and replace the table 740 on page 188 as follows:] 
Table 740 – ARQ feedback IE format

	Syntax
	Size(bit)
	Notes

	ARQ_feedback_IE(LAST){
	variable
	

	Last
	1
	0 = More ARQ Feedback IE in the list

1 = Last ARQ Feedback IE in the list

	  Flow ID
	4
	The ID of the flow being referenced

	  FLAG1
	1
	0 = Cumulative ACK

1 = Selective ACK MAP existence

	  SN
	10
	FLAG1 = 0, ARQ block up to and including SN has been received successfully.

FLAG1 = 1, ARQ block less than SN has been received successfully. 

	  if(FLAG1==1){
	
	

	    Selective ACK MAP1
	6
	Each bit represents ACK or NAK of corresponding ARQ block. '0' is NAK and '1' is ACK.

First MSB of first Selective ACK MAP1 represents ACK or NAK information of SN. Contiguous bits after first MSB of first ACK MAP are corresponding to contiguous SN.

	    EXT
	1
	Extension for ARQ sub-block indication

0= No ARQ sub-block ACK/NACK indication 

1= ARQ sub-block ACK/NACK indication follows

	    FLAG1
	1
	0 = No more selective ACK MAP1 and FLAG1

1 = Another set of selective ACK MAP1 and FLAG1 follows

	    while(FLAG1==1){
	
	

	      Selective ACK MAP1
	7
	Each bit represents ACK or NAK of corresponding ARQ block. '0' is NAK and '1' is ACK.

Selective ACK MAP1 represents ACK or NAK information of ARQ blocks after first selective ACK MAP1.

	      FLAG1
	1
	0 = No more selective ACK MAP1 and FLAG1

1 = Another set of selective ACK MAP1 and FLAG1 follows

	    }
	
	

	    if(EXT==1){
	
	

	      SEM
	variable
	Sub-block-Existence Map 

The numbers of SEM bits are same as NACKed ARQ blocks in the Selective ACK MAP1.Each bit represents the existence of partially nacked ARQ blocks or completely nacked ARQ blocks.

 

1 = Partially nacked ARQ block (the ARQ block has some sub-blocks which have received correctly)

0 = Completely nacked ARQ blocks( the ARQ block has no sub-blocks which have received correctly)

	      for(i=0;i<Num_Sub-block<i++){
	
	Num_Sub-block is the number of bits equal to 1 in the SEM field

	        FLAG2
	1
	0 = Cumulative ACK

1 = Selective ACK MAP existence

	        SSN
	8
	FLAG2 = 0, ARQ sub-block up to and including SSN has been received successfully.

FLAG2 = 1, ARQ sub-block less than SSN has been received successfully.

	        while(FLAG2==1){
	
	

	          Selective ACK MAP2 
	7
	Each bit represents ACK or NAK of corresponding ARQ sub-block '0' is NAK and '1' is ACK.

First MSB of first Selective ACK MAP2 represents ACK or NAK information of SSN. Contiguous bits after first MSB of first selective ACK MAP2 are corresponding to contiguous SSN.

	          FLAG2
	1
	0 = No more selective ACK MAP2 and FLAG2

1 = Another set of selective ACK MAP2 and FLAG2 follows

	        }
	
	

	      }
	
	

	      Padding
	variable
	For Byte alignment

	    }
	
	

	  }
	
	

	}
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