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Introduction
The SDU discard function is used when the transmission of an RLC SDU does not success for a long time. There are two operation modes for the SDU discard. One is based on a discard timer and the other is based on the number of retransmissions. 1) The timer based SDU discard function uses an RLC timer Timer_Discard. If Timer_Discard of an SDU expires in the transmitter, the SDU is discarded and the SDU discard procedure with explicit signalling begins. 2) The SDU discard function based on the number of retransmissions uses a state variable VT(DAT) which counts the number of times a PDU has been transmitted. If VT(DAT) comes to MaxDAT, all SDUs to which the PDU belongs are discarded, and the SDU discard procedure with explicit signalling begins.

If the SDU discard procedure with explicit signalling is initiated, an MRW SUFI should be transmitted to request the RLC receiver to move its receiving window as a result of the SDU discard in the RLC transmitter. Only one MRW SUFI is used for the SDU discard procedure, and no new MRW SUFIs can be sent to the receiver before the current procedure is terminated although a new discard procedure is triggered. 

The current SDU discard procedure with explicit signalling is only applicable to the case of "in-sequence" SDU discard. Therefore, each SN_MRWi field in an MRW SUFI indicates the consecutively discarded SDU. Moreover, when an MRW SUFI says that a specific SDU needs to be discarded, it is assumed that all ‘previous’ SDUs need to be discarded even though the MRW SUFI does not indicate any of them. 

Considering HSDPA, there can be discretely discarded SDUs because out-of-sequence reception may be common and the HARQ mechanism does not guarantee the in-sequence delivery. If the current discard procedure is used, every separate discard information needs to be transmitted with a different MRW SUFI. For example, in Fig.1, three MRW SUFIs shall be needed. The first SUFI shall be (LENGTH=1, SN_MRW1=2, NLENGTH=1), the second SUFI shall be (LENGTH=2, SN_MRW1=6, SN_MRW2=7, NLENGTH=1), and the last SUFI shall be (LENGTH=2, SN_MRW1=9, SN_MRW2=10, NLENGTH=1). Since the transmission of multiple MRW SUFIs are not allowed, the next MRW SUFI transmission should be initiated after the previous transmission is completed and receiving/transmission windows are updated.  

However, this step-by-step procedure may be inefficient when there are many discretely discarded SDUs in the RLC buffer, because each consecutive SDU discard information should be transmitted sequentially and the retransmitted MRW SUFI can not include any additional discard information. Especially, assuming that an MRW SUFI or an MRW_ACK SUFI is lost during transmission, after Timer_MRW, the transmitter sends another MRW SUFI that is exactly same as transmitted before. Although the value of Timer_MRW can be hundreds of milliseconds, the transmitter should just wait until the timer expires. In this case, another discretely discarded SDUs can be generated while Timer_MRW is active, and more MRW SUFIs shall be required to send the additional discard information. 

In addition, the delayed SDU discard procedure can delay receiving window update, and it can be a bottleneck of the high-speed communications system like an HSDPA. 
Possible solutions

The current MRW SUFI is not suitable for the case of discretely discarded SDUs. The more efficient discard method would be to send multiple discard commands, where each discard command indicates the consecutively discarded SDUs. One possible solution is to send multiple MRW SUFIs, and the other is to propose a new MRW SUFI structure that contains multiple discard commands.

Solution 1 : Multiple MRW SUFI transmissions

In this solution, each MRW SUFI indicates the consecutively discarded SDUs and several MRW SUFIs can be contained in a single status PDU. In this case, only one MRW_ACK SUFI would be sufficient to acknowledge the reception of the MRW SUFIs.

Another variant would be to send each MRW SUFI separately and to allow coexistence of multiple discard procedures. Each MRW SUFI may be contained in a single status PDU like the current one. In this case, each MRW SUFI may require a separate MRW_ACK SUFI and the MRW_ACK SUFI needs to be modified to distinguish itself from other MRW_ACK SUFIs.

Solution 2 : New MRW SUFI structure

A new MRW SUFI can be proposed to send all discard information with a single MRW SUFI. The structure can be something like a concatenated form of MRW SUFIs, but it does not have to include all “Type” fields.

In all cases, additional fields may be required to indicate the first position of the consecutively discarded SDUs.

Conclusion

In an HSDPA system, there can be discretely discarded SDUs because of the out-of-sequence reception of RLC PDUs. Since the current SDU discard procedure can be inefficient when there are many discretely discarded SDUs, two solutions have been proposed in this document. One is to send multiple MRW SUFIs, and the other is to propose a new MRW SUFI structure. 
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Figure 1. Example of discrete SDU discard problem.
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