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Discussion/Decision
1 Introduction

RLC SDU discarding is an important feature to discard the RLC SDUs that have repeatedly failed or that are not useful anymore due to the excessive delay in the access stratum. In UMTS, RLC CONTROL PDU called MRW is sent by the transmitter to the peer receiver when a RLC SDU is discarded. Discarded RLC SDU generates not-to-be-recovered RLC PDUs so RLC receiving window need to be move forward to reflect this. MRW SUFI is used to move RLC receiving window. 

Some companies proposed to get rid of MRW signaling and instead to have a timer-based autonomous window moving mechanism in the receiver. This contribution analyzes the feasibility of autonomous window moving by the receiver. 

2 Discussion
Below is the recap of the RLC discarding procedure defined in UMTS.
1. RLC transmitter starts a discard timer when a RLC SDU arrives.

2. If the reception of the RLC SDU is not confirmed until the timer expires, the SDU is discarded 

3. Transmitter sends the receiver MRW SUFI to move forward the receiving window to reflect the SDU discarding. 

4. RLC receiver moves the receiving window according to the received MRW SUFI, and sends back MRW ACK SUFI. 
Following autonomous window moving mechanism was proposed by some companies for LTE.
1. Transmitter starts a discard timer when a RLC SDU arrives.

2. If the reception of the RLC SDU is not confirmed until the timer expires, the SDU is discarded. 

3. Receiver starts a timer when a part of RLC SDU is received. 

4. If a RLC SDU is not reassembled until the timer expires, the RLC SDU is considered to be discarded and the receiving window is move forward autonomously to reflect this. 

One can notice that both procedures result in receiving window’s moving forward to the point where the discarded SDU lies in. One problem of the receiver’s autonomous mechanism is that it doesn’t reflect the RLC SDU’s buffering delay at all. The discard timer should be started upon the RLC SDU’s arrival, but the receiver does not know it. The only reference timing available to the receiver is when a RLC PDU relevant to a SDU is received. There is kind of buffering delay between those two timing, which is hard to estimate. 
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Fig. 1 Buffering delay of a RLC SDU
The buffering delay of a SDU has several components as in the following.
· SI triggering delay: The delay between the moment the SDU arrives and the moment the buffer status report regarding the SDU is triggered. The delay is highly dynamic. If the SDU is of high priority, the delay could be zero. If the SDU is of low priority, the delay could be quite high. 

· SI transmission delay, which is relatively stable and small. 
· Scheduling delay: The delay between the moment the scheduler is reported regarding the SDU and the moment the scheduler allocates the resoruce that is used for the SDU by the UE. The delay is highly dynamic. If the SDU is of high priority, the delay could be zero. If the SDU is of low priority, the delay could be quite high. It is also impacted by the current traffic load of the cell

· Blocking delay: This is highly dynamic delay depending on the queue size of the relevant logical channel. If there are already many RLC SDUs awaiting in the same logical channel, the delay could be quite high.
As seen abve, estimating the buffering delay is difficult if not impossible. Accordingly, RLC receiving window could move earlier or later, that have below consequences.
· If the receiving window moves earlier, RLC PDUs contains a segment of the RLC SDU wrongly assumed as discarded will be unneccessarily discarded later. 
· If the receiving window moves later, RLC SDUs after the discarded SDU will experience unnecessary queuing delay, which could make the SDU useless at the application layer. 
3 Proposal
It is proposed to keep MRW procedure in LTE. The format of MRW SUFI however can be simplified, because only one RLC SN needs to be signaled in LTE. Figure 2 shows an example of simplified MRW & MRW ACK SUFI format.
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Fig. 2 Simplified MRW SUFI & MRW ACK SUFI format
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