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Introduction

 The current version of the standard does not allow an efficient usage of multiple ARQ Feedback IE when present in one ARQ feedback payload. In fact, when cumulative is used only one ARQ Feedback IE is allowed for every ARQ Feedback payload.
Doing so, only 64 bits at maximum can be used to acknowledge ARQ blocks.
Moreover in Cumulative plus Block Sequence the bit can be used in a more efficient way to enlarge the length of the sequences in order to acknowledge a larger number of ARQ Blocks using the same number of bit.
Also, the current signaling does not allow a Block Sequence ACK type to be used separate from a cumulative ACK function, so that effectively only one block sequence ACK IE can be sent.
For the above reasons, the ARQ_WINDOW_SIZE is practically limited by the ARQ feedback IE, whatever the value it has been assigned.

A limitation in ARQ_WINDOW_SIZE has a bad impact on high rate data transmissions.
Proposed Remedy

· Remove limitation of the number of ACK MAPs

· Transmitter can send more than four 16-bit ACK maps(64bits) per one ARQ feedback IE payload transmission

· Introduce “Map Last” bit

· Save useless bits

· “Number of ACK Maps” bit (2bit) ( 1 Reserved bit

· Remove limitation of four 16-bit ACK maps

· In ACK type = 0x03(Cumulative with block sequence ACK type), 1 bit can be reduced in “Sequence ACK Map” and used to enlarge the length of the sequences
· 2 Block Sequences ACK: 2bit ( 1bit
· 3 Block Sequences ACK: 3bit ( 2bit

· However, 1 bit reduction is applied first ACK MAP among four 16-bit ACK maps
· allow Block Sequence ACK to be used 'stand alone', i.e. separate from the cumulative ACK function

· one of the saved bits from the "Number of ACK Maps" field is added as third ACK type bit – this allows more ACK types to be defined

· the message format is re-arranged to put the three ACK type bits adjacent to each other

· define ACK type 0x4 as Block Sequence ACK without cumulative 

· the BSN in the IE corresponds to the first block of the first sequence in the first map


[image: image1]
· No ‘Number of ACK Maps’ Field

· 1 bit is reserved for future use

· Unlimited number of ACK MAPs

· Size of each ACK MAP is reduced to 15-bit

· New ‘MAP LAST’ bit field at the beginning of each ACK MAP

· 0x0 := another ACK MAP follows

· 0x1 := this is the last ACK MAP

· Bit MAP: only 15 blocks are ACKed or NACKed

· Sequence MAP: new formats are introduced
· new ACK type to allow block sequence ACK format without the cumulative function

· ARQ receiver can mix and match selective ACK maps and block sequence ACK maps, to optimize the feedback format depending on the nature of the ACK/NACK pattern
Proposed Selective ACK MAP Format:
Bit MAP (ACK Type = 0x2)

[image: image2]
Proposed Sequence ACK MAP Format (2)
· Sequence MAP (ACK Type = 0x3) 
· Three-Block Sequence MAP (Sequence Format = 0)



· 1-bit reserved field is used for MAP LAST field
· to be used only for the first sequence of the first map in ACK type 0x3 

· 2 bit Sequence ACK MAP field of the First ACK MAP are reduced 1 bit

· Sequence 1 length of first ACK MAP are changed into 7bit
Proposed Sequence ACK MAP Format (2)
· Sequence MAP (ACK Type = 0x3)

· Three-Block Sequence MAP (Sequence Format = 1)




· 3 bit Sequence ACK MAP of First ACK MAP are reduced 2 bit
· to be used only for the first sequence of the first map in ACK type 0x3 

· 1-bit is used for MAP LAST field

· From second Sequence ACK MAP, Sequence 3 length of first ACK MAP are changed into 3bit
Introduce a TLV in SBC-REQ/RSP messages to ensure backward compatibility with existing implementations.
Advantages:

· More efficient usage of bandwidth;

· High Data Rate support
Spec Changes:
Add the new section 6.3.4.2.1:
6.3.4.2.1 ARQ Feedback IE format with extended capability (11.8.15, bit 0 set to 1)

Table 191a defines the ARQ Feedback IE used by the receiver to signal positive or negative

Acknowledgments when the BS and MS use extended capability (11.8.15, bit 0 set to 1. A set of IEs of this format may be transported either as a packed payload

(“piggybacked”) within a packed MPDU or as a payload of a standalone MPDU.

Table 191a—ARQ Feedback IE format with extended capability
	Syntax
	Size
	Notes

	ARQ_feedback_IE (LAST) {

	variable

	

	CID

	16 bits 
	The ID of the connection being referenced

	LAST 
	1 bit
	0 = More ARQ feedback IE in the list

1 = Last ARQ feedback IE in the list


	ACK Type

	3 bits
	0x0 = Selective ACK entry

0x1 = Cumulative ACK entry

0x2 = Cumulative with Selective ACK entry

0x3 = Cumulative ACK with Block Sequence Ack entry

0x4 = Block Sequence ACK entry


	BSN

	11 bits
	

	Number of ACK Maps

	1 bit
	Reserved


	if (ACK Type!= 01) {

	
	

	         if (ACK Type != 3) {

	
	

	            MAP Last Bit

	1 bit
	0x0 another ack map follows, 0x1 this is the last ACK Map

	            Selective ACK Map

	15 bits
	

	        }
	
	

	        else  {
	
	

	            MAP Last Bit

	1 bit
	0x0 another Sequence Format follows, 0x1 this is the last Sequence Format

	           Sequence Format

	1 bit
	Number of block sequences associated with descriptor

0: 2 block sequences 1: 3 block sequences


	              if (Sequence Format = 0) {

	
	

	                 Sequence ACK Map

	 1 bit
	

	                 Sequence 1 Length

	6  bits
	

	                 Sequence 2 Length

	7 bits
	

	              }

	
	

	              else { 
	
	

	                 Sequence ACK Map

	2 bits
	

	                 Sequence 1 Length
	4 bits
	

	                 Sequence 2 Length

	4  bits
	

	                 Sequence 3 Length

	4 bits
	

	              }
	
	

	           }
	
	End of Block Sequence ACK Map definition

	  }
	
	

	While !Map Last bit {


	
	

	         if (ACK Type != 3) {

	
	

	            MAP Last Bit

	1 bit
	0x0 another ack map follows, 0x1 this is the last ACK Map

	            Selective ACK Map

	15 bits
	

	        }
	
	

	        else {
	
	Start of Block Sequence ACK Map definition (16 bits)


	            MAP Last Bit

	1 bit
	0x0 another Sequence Format follows, 0x1 this is the last Sequence Format

	           Sequence Format

	1 bit
	Number of block sequences associated with descriptor

0: 2 block sequences 1: 3 block sequences


	              if (Sequence Format = 0) {

	
	

	                 Sequence ACK Map

	2  bits
	

	                 Sequence 1 Length

	6  bits
	

	                 Sequence 2 Length

	6  bits
	

	              }

	
	

	              else { 
	
	

	                 Sequence ACK Map

	3 bits
	

	                 Sequence 1 Length
	4 bits
	

	                 Sequence 2 Length

	4  bits
	

	                 Sequence 3 Length

	3 bits
	

	              }
	
	

	       }
	
	End of Block Sequence ACK Map definition

	 }
	
	

	
	
	

	
	
	


BSN

If (ACK Type == 0x0): BSN value corresponds to the MSB of the first 16-bit ARQ ACK map and follows an MSB first approach with the BSN incremented by 1 for each bit in the ARQ ACK map, following through for the subsequent ARQ ACK maps. If (ACK Type == 0x1): BSN value indicates that its corresponding block and all blocks with lesser (see 6.3.4.6.1) values within the transmission window have been successfully received. If (ACK Type == 0x2): Combines the functionality of types 0x0 and 0x1. If (ACK Type == 0x3): Combines the functionality of type 0x1 with the ability to acknowledge reception of ARQ blocks in terms of block sequences. A block sequence is defined as a set of ARQ blocks with consecutive BSN values. With this option, members of block sequences are identified and associated with the same reception status indication. If (ACK Type == 0x4): BSN value corresponds to the first block of the first sequence of the first map. The block sequences are defined the same way as ACK type 0x3.
Selective ACK Map 
Each following bit set to one indicates the corresponding ARQ block has been received without errors. The bit corresponding to the BSN value in the IE, is the  MSB  of the first map entry. The bits for succeeding block numbers are assigned left-to-right (MSB to LSB) within the map entry. If the ACK Type is 0x2, then the MSB of the first map entry represents the MAP Last field and the following shall be set to one and the IE shall be interpreted as a cumulative ACK for the BSN value in the IE. The rest of the bitmap shall be interpreted similar to ACK Type 0x0. 
Sequence ACK Map 
Each bit set to one indicates the corresponding block sequence has been received without error. The MSB of the field corresponds to the MAP Last field and the following corresponds to the first sequence length field in the descriptor. The bits for succeeding length fields are assigned left-to-right within the map entry. Since the block sequence described by the first descriptor of the first map entry of the IE corre-sponds to the sequence of blocks immediately after the Cumulative ACK, the ACK map bit for this sequence is omitted assuming a value of zero.

Each bit set to one indicates the corresponding block sequence has been received without error. The Sequence ACK Map of  the first ACK Map of ACK type 0x3 is one bit or two bits long depending on the Sequence format. The most significant bit of the first ACK Map refers to the second sequence length.

The following ACK Maps, and maps of ACK type 0x4, are two bits or three bits long, depending on the Sequence Format. The MSB of the field corresponds to the first  sequence length field in the descriptor. 

The bits for succeeding length fields are assigned left-to-right within the map entry.
Sequence Length 

This value indicates the number of blocks that are members of the associated sequence. The BSN of the first block of the block sequence described by the first descriptor of the first IE map entry is the value of the Cumulative ACK plus one. The BSN of the first block of each block sequence is determined by adding the BSN of the first block of the previous block sequence to the length of that sequence. Within a map entry, Sequence Map/Length ordering follows the rule specified in the definition of Sequence ACK Map. Across map entries, order-ing moves from the first map entry (i = 0) to the last map entry (i = Number of ACK Maps). 

Add new section 11.8.15

11.8.15 Extended  capability The Extension Capability field specifies extended capability supports for features here mentioned. 

	Name
	Type
	Length
	Value
	Scope

	Extended capability
	184
	1
	Bit 0: this bit describe the capability to support ARQ Map Last Bit concept and the optimized Sequence Block as defined in Table 191a. The feature is enabled only in case both MS and BS support it
Bit 1-7: reserved 
	SBC-REQ/RSP


Change the following paragraph in section 6.3.2.3.23

The following parameters may be included:

 Capabilities for construction and transmission of MAC PDUs (see 11.8.2) 

 Security Negotiation Parameters (see 11.8.4) 

 Service Information Query (see 11.8.9 ) 

 Visited NSP ID (see 11.8.11) 

 Auth Type for Single EAP (see 11.8.12) 

 MIH Capability Supported (see 11.8.10)

 Extended capability (see 11.8.15)

Change the following paragraph in section 6.3.2.3.24

The following parameters may be included when solicited in the SBC-REQ message, unless there are no NSP IDs to be included in the NSP List TLV. If the BS is configured with a list of NSPs and the SBC-REQ message included an SIQ TLV (11.8.9), then the NSP List TLV and, if requested, the Verbose NSP Name List TLV shall be included unless the message includes an SII-ADV Message Pointer TLV providing a pointer to an SII-ADV message in which these TLVs are sent: 

NSP List (see 11.1.11.1) 

Verbose NSP Name List (see 11.1.11.2) Verbose NSP Name List shall only be included in the message if NSP List TLV is also included in the message. 

Visited NSP Realm (see 11.8.13) 

SII-ADV Message Pointer (see 11.8.14)

Extended capability (see 11.8.15)
Change table as proposed

11.7.23 ARQ-ACK Type 
	Type
	Length
	Value
	Scope

	40
	1
	Bit 0: Selective ACK entry

Bit 1: Cumulative ACK entry 

Bit 2: Cumulative with Selective ACK entry

Bit 3: Cumulative ACK with Block Sequence ACK 

Bit 4: Sequence Block ACK entry  (valid only if extended capability supported)

Bits 4  5–7: Reserved
	REG-REQ/RSP
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