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1. Current Specification:  

2. The current MRW Acknowledgement SUFI contains the fields: Type, N and SN_ACK. They are defined as follows:

The N field shall be set equal to the NLENGTH field in the received MRW SUFI if the SN_ACK field is equal to the SN_MRWLENGTH field. Otherwise N shall be set to 0.

3. The SN_ACK field indicates the updated value of VR(R) after the reception of the MRW SUFI. With the aid of this field in combination with the N field, it can be determined if the MRW_ACK corresponds to a previously transmitted MRW SUFI.
4. In the SDU discard with explicit signalling procedure, the receiver will transmit MRW_ACK SUFI upon reception of the MRW SUFI as follows:

The receiver shall initiate the transmission of a status report containing an MRW_ACK SUFI.

5. In the MRW_ACK SUFI, SN_ACK shall be set to the new value of VR(R ), updated after reception of the MRW SUFI. The N field in the MRW_ACK SUFI shall be set to NLENGTH field in the received MRW SUFI if the SN_ACK field is equal to SN_MRWLENGTH. Otherwise N shall be set to 0.
6. In the SDU discard with explicit signalling procedure, the transmitter will terminate the SDU discard procedure as follows:

The procedure is terminated in the sender in the following cases:
1.
On the reception of a STATUS PDU which contains an MRW_ACK SUFI with SN_ACK > SN_MRWLENGTH and the N field is equal to zero.

2.
On the reception of a STATUS PDU which contains an ACK SUFI indicating VR(R ) > SN_MRWLENGTH 
3.
On reception of a STATUS PDU which contains an MRW_ACK with SN_ACK = SN_MRWLENGTH and N is equal to the NLENGTH indicated in the transmitted MRW SUFI. 
If one of the termination criteria above is fulfilled, Timer_MRW is stopped and the discard procedure is terminated.

When VT(MRW) reaches MaxMRW, the procedure is terminated and an RLC reset is performed.

Problems:

The receiving window and the transmission window are generally not at the same position because the STATUS reports are not tranmitted and received in real time. Thus, the sender does not know the actual position of the receiving window in real time. 

The fields of the MRW_ACK SUFI do represent that the MRW_ACK SUFI corresponds to the previously transmitted MRW SUFI, but they do not contain sufficient information of the actual SDUs discarded by the receiver. The sender might report to the upper layer wrong SDU discard status. Consider the following scenario:
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If the transmitter need to discard SDUs S1, S2, S3 and S4, the MRW SUFI will be: Type = MRW(“0110”), LENGTH = 3 (“0011”), SN_MWR1=4084 (12 bits), SN_MWR2=4087 (12 bits), SN_MWR3=4089 (12 bits), N3=2(“0010”). 

When this SUFI is received, the receiver will discard the SDUs depending on the value VR(R) and respond with a MRW_ACK having its fields set by: Type=MRW_ACK, N=2, SN_ACK=4089. This MRW_ACK SUFI represents the corresponding MWR SUFI correctly. When it is received by the sender, the sender will assume that all the SDUs S1, S2, S3 and S4 have been discarded by the receiver and will not confirm the the successful transmission of these SDUs if they were requested by the upper layer with the Confirmation request parameter (CNF). But, did this situation really happen in the receiver? Consider the following cases of VR(R) when the receiver receives the MRW SUFI: (In-sequence transmission is assumed in Cases 1, 2 and 3.)

Case 1: VR(R)=4083. This is the case assumed by the current specification. The receiver will discard S1, S2, S3 and S4, and update VR(R) to 4089.

Case 2: VR(R)=4086. S1 had been received completely and submitted to the upper layer. The receiver will discard S2, S3 and S4, and update VR(R) to 4089.

Case 3: VR(R)=4089. S1 and S2 had been received completely and submitted to the upper layer. The receiver will discard S3 and S4, and keep VR(R) unchanged.

Case 4: Out-of-sequence trnasmission, VR(R)=4083, and PDUs with SN 4084 to 4088 have been received. In this case, S2 had been received completely and submitted to the upper layer although S1 had not been received completely. The receiver will discard S2, S3 and S4, and update VR(R) to 4089.

In all of the above four cases, the MRW_ACK SUFIs will be exactly the same. Thus, the sender is incapable of determining which was the discard status in the receiver. 

Furthermore, consider the case (Case 5) similar to Case 4 above except that SN 4089 has also been received. The MRW_ACK will have fields set by: Type=MRW_ACK, N=0, SN_ACK=4090. What should the sender assume: all SDUs S1, S2, S3 and S4 have been discarded, some of them discarded, or all have not been discarded? Same confusion happens when the sender receive a STATUS PDU indicating VR(R)=4090. Thus, the sender may not simply terminate the SDU discard procedure when it receive a STATUS PDU which contains an ACK SUFI indicating VR(R)>SN_MRWLENGTH.

Proposed Solution:

   

To solve the above problems, a proposed solution is given as follows:

A field called DISCARD_BITMAP is increased in the MRW_ACK SUFI.

DISCARD_BITMAP

Length: 16 bits

The first L+1 bits of this field are effective, where L equals the number of the SN_MRWi fields and has a maximum value of 15. The other bits (if any) are neglected by the sender. If an SDU is discarded in the receiver, the corresponding bit is set to one. Otherwise, the bit is set to zero.

The first L-1 bits indicate the discard status of the corresponding L-1 SDUs represented by the first L-1 SN_MRWi fields in the MWR SUFI.  

The L:th bit represent the discard status of the SDU corresponding the the first LI in SN_MRWLENGTH. The L+1:th bit, i.e. the last effective bit, represents the discard status of all the rest SDUs ended in SN_MRWLENGTH that are requested to be discard by the MRW SUFI. (Because the discard status of these SDUs will be same, only one bit is enough.) If NLENGTH=0, both the L:th and the L+1:th bits shall be set to zero. If NLENGTH=1, the L+1:th bits shall be set to zero.

Draft CR:

9.2.2.11.7
 The Move Receiving Window Acknowledgement super-field
	The 'Move Receiving Window Acknowledgement' super-field acknowledges the reception of a MRW SUFI. The format is given in the figure below.

Type = MRW_ACK
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Figure 9.14: The MRW-ACK fields in a STATUS PDU

N

Length: 4 bits

The N field shall be set equal to the NLENGTH field in the received MRW SUFI if the SN_ACK field is equal to the SN_MRWLENGTH field. Otherwise N shall be set to 0.

With the aid of this field in combination with the SN_ACK field, it can be determined if the MRW_ACK corresponds to a previously transmitted MRW SUFI. 

SN_ACK 

Length: 12 bits

The SN_ACK field indicates the updated value of VR(R) after the reception and execution of the MRW SUFI. With the aid of this field in combination with the N field, it can be determined if the MRW_ACK corresponds to a previously transmitted MRW SUFI.
DISCARD_BITMAP

Length: 16 bits

The DISCARD_BITMAP field indicates the discard status of the SDUs in the receiver. If an SDU is discarded in the receiver as requested by the MRW SUFI, the corresponding bit is set to one. Otherwise, the bit is set to zero.
The first L+1 bits of this field are effective bits, where L equals the number of the SN_MRWi fields in the corresponding MRW SUFI and has a maximum value of 15. The other bits (if any) in the DISCARD_BITMAP field are considered ineffective and shall be padded by the receiver and neglected by the sender.
The first L-1 bits indicate the discard status of the corresponding L-1 SDUs represented by the first L-1 SN_MRWi fields in the MWR SUFI. The L:th bit represent the discard status of the SDU corresponding the the first LI in SN_MRWLENGTH. The L+1:th bit, i.e. the last effective bit, represents the discard status of all the rest SDUs ended in SN_MRWLENGTH that are requested to be discard by the MRW SUFI.
If NLENGTH=0, both the L:th and the L+1:th bits are considered ineffective and shall be padded by the receiver and neglected by the sender. If NLENGTH=1, the L+1:th bit is considered ineffective and shall be paddey by the receiver and neglected by the sender.
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. Additionally the receiver should indicate the higher layers of all of the discarded SDUs.

The receiver shall initiate the transmission of a status report containing an MRW_ACK SUFI.

In the MRW_ACK SUFI, SN_ACK shall be set to the new value of VR(R), updated after reception and execution of the MRW SUFI. The N field in the MRW_ACK SUFI shall be set to NLENGTH field in the received MRW SUFI if the SN_ACK field is equal to SN_MRWLENGTH. Otherwise N shall be set to 0. The DISCARD_BITMAP field shall be set according to the SDU discard status, see subclause 9.2.2.11.7.
The last discarded data byte is the byte indicated by the NLENGTH:th LI field of the PU with sequence number SN_MRWLENGTH and the succeeding data byte is the first data byte to be reassembled after the discard. When NLENGTH = 0, the first data byte of the PU with sequence number SN_MRWLENGTH is the first data byte to be reassembled after the discard.
If the MRW SUFI indicates an SN_MRWi outside the interval VR(R)( SN_MRWi <VR(MR) , the Rx shall consider the sequence number to be below VR(R), unless LENGTH="0000" or at least the first indicated SN_MRWi in the MRW SUFI is within the interval VR(R)( SN_MRWi <VR(MR), in which case the sequence number shall be considered to be above or equal to VR(MR).
11.6.4
Termination

The procedure is terminated in the sender in the following cases:
1.
On the reception of a STATUS PDU which contains an MRW_ACK SUFI with SN_ACK > SN_MRWLENGTH and the N field is equal to zero.

2.
On the reception of a STATUS PDU which contains an ACK SUFI or a BITMAP SUFI indicating VR(R) > SN_MRWLENGTH and all the SDUs requested to be discarded do not need to be confirmed to the upper layer. 
3.
On reception of a STATUS PDU which contains an MRW_ACK with SN_ACK = SN_MRWLENGTH and N is equal to the NLENGTH indicated in the transmitted MRW SUFI. 
If one of the termination criteria above is fulfilled, Timer_MRW is stopped and the discard procedure is terminated. If the received MRW_ACK SUFI indicates that some discarding requested SDUs, whose confirmations are requested by the higher layer, are not discarded and have successfully been submitted to the higher layer, those SDUs shall be confirmed by the sender with their corresponding MUIs to the higher layer.
When VT(MRW) reaches MaxMRW, the procedure is terminated and an RLC reset is performed.

11.6.5
Expiration of timer Timer_MRW

If Timer_MRW expires before the discard procedure is terminated, the MRW SUFI shall be retransmitted, VT(MRW) is incremented by one and Timer_MRW restarted. MRW SUFI shall be exactly the same as previously transmitted even though some new SDUs would have been discarded during the running of the Timer_MRW. If the retransmitted STATUS PDU contains other SUFIs than the MRW SUFI, the status information indicated by these SUFIs shall be updated.

11.6.6
Abnormal cases

11.6.6.1
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 and a status report containing SUFI MRW_ACK shall be transmitted. In the SUFI MRW_ACK, the SN_ACK field shall indicate the value of VR(R), the N field shall be set to zero, and all the effective bits of the DISCARD_BITMAP field shall be set to zero.

11.6.6.2
VT(MRW) equals MaxMRW
If the number of retransmission of a MRW command (i.e. VT(MRW)) reaches MaxMRW, an error indication shall be passed to RRC and RESET procedure shall be performed.

11.6.6.3
Reception of obsolete MRW_ACK

The received MRW_ACK shall be discarded in the following cases.

1.
If timer Timer_MRW is not active.

2.
If the SN_ACK field in the received MRW_ACK < SN_MRWLENGTH in the transmitted MRW SUFI.
3.
If the SN_ACK field in the received MRW_ACK is equal to the SN_MRWLENGTH in the transmitted MRW SUFI and the N field in the received MRW_ACK is not equal to the NLENGTH field in the transmitted MRW SUFI
4.
If the SN_ACK field in the received MRW_ACK > SN_MRWLENGTH in the transmitted MRW SUFI and the N field in the received MRW_ACK is not equal to zero.
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