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BSN Range Problem in Cumulative ARQ Feedback IE
Mark Marsan, Joe Schumacher
Motorola
Introduction
A problem has been identified when using cumulative ARQ Feedback IEs.  If the first block in the transmission window has not been received and the receiver uses Feedback type 1, 2 or 3, then the receiver must set the BSN field in the ARQ Feedback IE to a value that is outside the range of the transmission window.  

Consider the following example.  The receiver receives BSN as following, and all BSN up to the BSN#n-1 have been all acknowledged or n = 0, means first ARQ block sent from data transmitter is not received.
  BSN#n
: NOK

  BSN#n+1
: OK

  BSN#n+2
: OK

  BSN#n+3
: OK

  BSN#n+4
: OK

  BSN#n+5
: OK

In this case, the BSN field in the ARQ feedback IE should be set to BSN-1. However, this violates certain statements in the standard. 

In IEEE P802.16Rev2/D7, ARQ Feedback type 1, 2 and 3, must follow the following requirements: 

1. Requirement 1 – definition of BSN field from section 6.3.4.2
“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.”
2. Requirement 2 – transmitter state machine  in section 6.3.4.6.2
“When a Cumulative ACK acknowledgment is received, the transmitter shall check the validity of the BSN. A valid BSN is one in the interval ARQ_TX_WINDOW_START to ARQ_TX_NEXT_BSN – 1 (inclusive). If BSN is not valid, the transmitter shall ignore the acknowledgment.
These two requirements make it impossible to use cumulative Feedback IE types if the first BSN has not been received correctly. The receiver needs to be able to set the BSN field to a value that is one less than the transmission window and the transmitter should accept this BSN value in cumulative Feedback IE types.
Proposed Text Changes
[In IEEE P802.16Rev2/D7, section 6.3.4.2, page 282, row 32, make the following change:]

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.”

[In IEEE P802.16Rev2/D7, section 6.3.4.2.1, page 285, row 47, make the following change:]

BSN

If the ACK Type is 0x0, the 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 the ACK Type is 0x1, the 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, the BSN combines the functionality of types 0x0 and 0x1. If the ACK Type is 0x3, the BSN 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 the ACK Type is 0x4, the 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.
[In IEEE P802.16Rev2/D7, section 6.3.4.6.2, page 289, row 33, make the following change:]
When a Cumulative ACK acknowledgment is received, the transmitter shall check the validity of the BSN. A valid BSN is one in the interval ARQ_TX_WINDOW_START - 1 to ARQ_TX_NEXT_BSN – 1 (inclusive). If BSN is not valid, the transmitter shall ignore the acknowledgment.

  


