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1. Introduction

The Move Receive Window protocol described in [1], section 11.6.2, is vulnerable to a failure, by the receiver, to receive the STATUS PDU carrying the MRW command. Should it be lost in transmission, there is no trigger for its retransmission and the transmitting end will have incremented VT(A) and VT(MS) without corresponding changes to the receive window parameters VR(R), VR(H) and VR(MR). This will lead to the transmit and receive windows being out of alignment with consequent risk of PDU discard by the receiver and possible resetting of the data link. There is no apparent method for recovering from this situation.

This paper proposes a more reliable protocol that should prevent the transmit and receive windows becoming out of alignment. It does not require the introduction of additional PDUs or SUFI fields but it does require the introduction of a new system timer.

2. Description of the Procedure

The following steps should ensure that the Move Receiving Window procedure operates reliably even when message losses occur. It uses a timer to trigger retransmission of the MRW command after a time out period and the transmission, by the receiver, of a STATUS PDU to indicate that VR(R) has been advanced. Its stages can be listed as:

i) When the MRW procedure is initiated, the transmitting end will transmit a STATUS message containing an MRW SUFI field indicating that the receiving window lower edge, VR(R), should be advanced to ‘MRW parameter’. It should start a timer, TMRW. It should not advance VT(A) or VT(MS) at this point.

ii) If the transmitting end receives a STATUS PDU indicating that VR(R) > MRW parameter then timer TMRW is stopped and the MRW procedure is completed. VT(A) and VT(MS) will have been updated automatically on receiving such a STATUS PDU. If, however, timer TMRW expires then the transmitter will retransmit STATUS (MRW) and restart the timer. If timer TMRW expires MaxMRW times successively, then an error indication should be passed to a higher layer and RESET procedure should be performed.

iii) If the receiver receives a STATUS PDU containing an MRW SUFI field, then the receiver should set VR(R) to the parameter indicated in MRW SUFI, discarding any AMD PDUs with lower sequence numbers that are stored pending retransmissions and update VR(H) and VR(MR). It should also initiate the transmission of a STATUS PDU that will indicate the revised VR(R). 

iv)  If a further MRW procedure is initiated whilst TMRW is running then, because the new procedure will further advance the receive window, the timer TMRW can be stopped and the earlier procedure terminated. The new procedure can then be started.

The following diagram illustrates the operation of the procedure:
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Figure 1. Illustration of the Proposed MRW Protocol

3. Conclusions

A method of operation that should enable the reliable implementation of the Move Receiving Window procedure has been proposed, and it is requested that it is adopted into [1].
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9.2.2.12.7
The Move Receiving Window super-field

The ‘Move Receiving Window’ super-field is used to request the RLC receiver to move its receiving window, as a result of a SDU discard in the RLC transmitter. The format is given in the figure below.

Type = MRW

SN_MRW

Figure 9‑15: The MRW fields in a STATUS PDU

SN_MRW
Length: 12 bits

Requests the RLC receiver to discard all PUs with sequence number < SN_MRW, and to move the receiving window accordingly.
9.5 Timers

i) Timer_MRW

This timer is used as part of the Move Receiving Window protocol. It is used to trigger the retransmission of a STATUS PDU containing an MRW SUFI field. The timer is started when the STATUS PDU is first transmitted. Each time the timer expires the STATUS PDU is retransmitted and the timer is restarted. It is stopped when an STASUS PDU is received that indicates that VR(R) ( SN_MRW. It can also be stopped if a new MRW procedure is triggered whilst it is running.
9.4
State variables
i)  VT(MRW) – MRW command send state variable


It is used to count the number of times a MRW command is transmitted. VT(MRW) is incremented with 1 each time a  MRW command is transmitted. VT(MRW) is reset upon  the reception of a STATUS PDU which suggests the acknowledgement of a MRW command in the receiver or the occurrence of discarding new SDU. The initial value of this variable is 0.

9.6
Protocol Parameters
g)
MaxMRW

It is the maximum value for the number of retransmissions of a MRW command. This parameter is an upper limit of counter VT(MRW). When the value of VT(MRW) comes to MaxMRW, error recovery procedure will be performed.  

9.7.3
SDU discard function
9.7.3.1
Timer based discard, with explicit signalling
This alternative uses a timer based triggering of SDU discard (Timer_Discard). This makes the SDU discard function insensitive to variations in the channel rate and provides means for exact definition of maximum delay. However, the SDU loss rate of the connection is increased as SDUs are discarded.

For every SDU received from a higher layer, timer monitoring of the transmission time of the SDU is started. If the transmission time exceeds a predefined value for a SDU in acknowledged mode RLC, this SDU is discarded in the transmitter and a Move Receiving Window (MRW) command is sent to the receiver so that AMD PDUs carrying that SDU are discarded in the receiver and the receiver window is updated accordingly. Note that when the concatenation function is active, PDUs carrying segments of other SDUs that have not timed out shall not be discarded. 

The MRW command is defined as a super-field in the RLC STATUS PDU (see section 9.2), and piggy backed to status information of transmissions in the opposite direction. Therefore, SDU discard variants requiring peer-to-peer signalling are only possible for full duplex connections.
The MRW command is defined as a super-field in the RLC STATUS PDU (see section 9.2), and piggy backed to status information of transmissions in the opposite direction. If the MRW command has not been acknowledged by receiver, it will be retransmitted. Therefore, SDU discard variants requiring peer-to-peer signalling are only possible for full duplex connections.

11.6.2
Initiation

This procedure is initiated by the sender when the following conditions are fulfilled:

1)
SDU discard with explicit signalling is used.

2)
MaxDAT number of retransmissions is reached or Timer_Discard expires for a SDU in acknowledged mode RLC.

The sender shall discard all PUs that contain a segment of the associated SDU. If the concatenation function is active, PDUs carrying segments of other SDUs that have not timed out shall not be discarded. The state variable variables VT(A) and VT(MS) shall be updated.
The sender shall transmit a STATUS PDU on the DCCH logical channel if the sender is located in the control plane and on the DTCH if it is located in the user plane.

This STATUS PDU is sent even if the 'STATUS PDU prohibit' is used and the timer 'Timer_Status_Prohibit' is active.

The STATUS PDU has higher priority than data PDUs.
The sender shall start timer Timer_MRW. If a new MRW procedure is initiated whilst Timer_MRW is running then Timer_MRW shall be stopped.

11.6.2.1
Piggybacked STATUS PDU

It is possible to piggyback a STATUS PDU on an AMD PDU. If a PDU includes padding a piggybacked STATUS PDU can be inserted instead of the padding. 

11.6.2.2
STATUS PDU contents to set

The size of the STATUS PDU shall be equal to one of the allowed PDU sizes. The information that needs to be transmitted can be split into several STATUS PDUs if one STATUS PDU does not accommodate all the information.

STATUS PDU shall include the MRW SUFI, other SUFI fields can be used additionally. MRW SUFI shall convey information about the discarded SDU(s) to the receiver.

Padding shall be inserted if the SUFI fields do not fill the entire STATUS PDU. If the PDU contains padding the last SUFI field shall be a No More Data super-field.

11.6.3
Reception of the STATUS PDU by the receiver

The receiver shall upon reception of the STATUS PDU/piggybacked STATUS PDU discard PUs and update the state variables VR(R), VR(H) and VR(MR) according to the received STATUS PDU/piggybacked STATUS PDU. 
The receiver shall initiate the transmission of a STATUS PDUindicating the revised value of VR(R).

11.6.4 Reception of STATUS PDU if VR(R) ( SN_MRW
The procedure is terminated in the sender when a STATUS PDU is received indicating a value of VR(R) ( SN_MRW. If this occurs Timer_MRW is stopped thereby terminating the procedure.
11.6.5  Expiration of timer Timer_MRW

If Timer_MRW expires before a STATUS PDU is received indicating a value of VR(R) greater or eqal to the MRW parameter then the STATUS(MRW) shall be retransmitted and Timer_MRW restarted.

11.6.4
Abnormal cases

11.6.4.1
Obsolete/corrupted MRW command 

If the MRW command contains outdated information about the receiver window (receiver window already moved further than MRW command is indicating) the MRW command shall be discarded.
11.6.4.2
VT(MRW) equals MaxMRW
If the number of retransmission of a MRW command (i.e. VT(MRW)) reaches MaxMRW, an error indication should be passed to a higher layer and RESET procedure should be performed.
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