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Correct ARQ mechanism and state machine in hop-by-hop mode
Avner Aloush 
DesignArt Networks
Introduction
As defined in current draft 16j/D7, for non transparent mode in distributed scheduler in ARQ Hop-by-hop mode the current mechanism constrains a waiting time when MRBS should wait to the MS ACK. Since the link is managed hop by hop there is no point that the MRBS waits for an MS ACK in order to update the TX window state and the transmitted acknowledged by the R-ACK blocks. When the MRBS receives R-ACK it should change the ARQ acknowledged blocks to done state. The MRBS should wait for MS ACK only to release the acknowledged buffers. The MRBS should release transmitted buffers only after  their ARQ Blocks where acknowledged by MS-ACK.
In the P802.16j/D7 it is written that: “In this mode, the intermediate RSs are involved in the ARQ operation and ARQ state machine runs between adjacent stations”

But the text in the following lines contradicts this declaration since the MRBS should wait for ACK from the MS which is not adjacent station of the MRBS.
By correcting the mechanism the delay of next transmission to the MS when the TX window is full might be decreased by 60-180 milliseconds depends on how many hops in the path to the MS.
In order to facilitate the incorporation of this proposal into IEEE 802.16j standard, specific changes to the draft standard P802.16j/D7 are listed below.
Spec changes
Page 92 line 18

In this mode, the intermediate RSs are involved in the ARQ operation and ARQ state machine runs between adjacent

stations. The ARQ state machine between adjacent stations is the same as defined in section 6.3.4.6.2 and 6.3.4.6.3 except for the case when the MRBS in Done state the MRBS should not release the acknowledged buffers until it receives ACK from the MS.
In downlink ARQ operation, when MR-BS/super-ordinate RS sends TDU to the subordinate RS, it waits for ARQ feedback IE for tunnel packets. When TDU is corrupted in the relay link, the subordinate RS sends back R-NAK, and the MR-BS/super-ordinate RS schedules the retransmission of TDU to the subordinate RS. When the MR-BS receives RACK from the subordinate RS, the MRBS should change the acknowledged ARQ blocks to done without releasing the acknowledged blocks., it waits for an ACK from the MS relayed by the intermediate RSs. Access RS may modify the ARQ feedback IE received from MS to inform only ACK to MR-BS. When MR-BS receives MS-ACK from MS, it clears the buffer corresponding to the acknowledged ARQ blocks. When superordinate RS receives R-ACK from the sub-ordinate RS, it clears the buffer corresponding to TDU.

Page 92 line 55

The ARQ state machine operation in access RS and receiver in MR-BS is the same as described in 6.3.4.6.2 and

6.3.4.6.3. In case of transmitter state machine in MR-BS, an ARQ block or TDU may be in one of the following five states - not sent, outstanding for R-ACK, outstanding for MS-ACK, waiting for retransmission, and data discard and release buffers. Outstanding for R-ACK is the state waiting for receiving acknowledged from access RS. When R-ACK received, the state transits to done. outstanding for MS-ACK. In this state, MR-BS receives MS-NACK or after ARQ_BLOCK LIFE_TIME, the state transits to discard release  buffers. If MR-BS receives MS-ACK in the state of outstanding for R-ACK or waiting for retransmission, the state transits to done release buffers. Other state transition descriptions are same as transmitter state machine defined in 6.3.4.6.2. 

Page 93 after figure 55a insert
The ARQ Tx block state sequence in MR-BS in hop by hop mode is shown in Figure 55b.
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Figure 55b—ARQ Tx block state in MR-BS

Insert the following text page 291 after line 35 P802.16Rev2/D6 (July 2008)
Despite what is written above in hop by hop mode a valid BSN can be logically before ARQ_TX_WINDOW_START,  if the BSN refers to block in done state.
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