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Introduction
There are some state variables that support retransmissions of RLC PDUs. They are VT(DAT), VT(MRW), and VT(RST). Each state variable is updated after transmitting an associated RLC PDU. If the updated value of the state variable equals to the upper limit, RLC may send control information that makes the last transmission meaningless. Therefore, the last transmission can be invalid and can waste radio resources. Moreover, if one of the upper limits is set to “1”, RLC does not work properly.

To solve this problem, LG proposed a solution (R2-011646) in the previous WG2 meeting. The CR, however, was pointed out that it seemed to change the entire meaning of the state variables. Based on the discussion, we have prepared another CR (R2-011957) that can solve the current problems and also reduce the changing impact on the current specification. In this meeting, Qualcomm proposed a solution as well for the same issue. However, we feel that Qualcomm’s solution changes the overall operation of the current specification.

In this paper, we compare LG’s proposal with Qualcomm’s proposal. Since the three state variables are almost similar in their operations, we concentrate on one of the three state variables, i.e., VT(MRW) that counts the number times an MRW SUFI is transmitted. Moreover, for simplicity, we assume that the SDU discard procedure fails successively in the following flow charts.

The current procedure

The current update procedure for VT(MRW) shall :

1. Transmit an MRW SUFI.

2. Start Timer_MRW.

3. Increase VT(MRW) by 1.

4. Compare the updated value with MaxMRW.

If the updated value is smaller than MaxMRW,

4-1. Wait for the expiry of Timer_MRW

Otherwise,

4-2. Initiate the reset procedure.

The whole procedure is depicted in Fig.1 with LG’s first proposal. In the current procedure, an unintentional operation will occur after the last MRW SUFI is transmitted. To show the problematic situation, assume that the current value of VT(MRW) is MaxMRW-1. If Timer_MRW expires before the current discard procedure is terminated, one more MRW SUFI shall be transmitted and VT(MRW) shall be updated to MaxMRW. Since VT(MRW) equals to MaxMRW, the reset procedure is initiated immediately. That makes the last MRW SUFI transmission useless. More serious situation can be induced when MaxMRW is set to “1”. In this case, after transmitting an MRW SUFI for the first time, the RLC shall send a RESET PDU immediately!

To solve the problems, LG proposed to update the VT(MRW) after waiting for the expiry of Timer_MRW in the previous meeting. However, the solution was pointed out that it changes the updating operation of VT(MRW). The only difference between LG’s and the current procedure is when VT(MRW) is updated, and illustrated in Fig.1 with green blocks.
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Figure 1 Comparison between the current procedure and LG's first CR

LG’s Second Proposal

LG’s second proposal (R2-011957) adds a new process block in the current flowchart (Fig.2). The process block is triggered when VT(MRW) reaches MaxMRW. That block is painted yellow in the right chart of Fig.2. All other procedures are identical to the current operation. If VT(MRW) equals to MaxMRW, RLC shall wait for the expiry of Timer_MRW. If the timer expires before the last discard procedure is terminated, the reset procedure shall be initiated. This minor change can solve all problems pointed out above. Moreover, although MaxMRW is set to “1”, the reset procedure shall be initiated after waiting for the expiry of Timer_MRW, i.e., after the MRW SUFI transmission is judged to be a failure. 
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Figure 2 Comparison between the current and LG's second method

Qualcomm’s Proposal

Qualcomm’s proposal is shown in Fig.3 with the current procedure. The decision block is moved to the top of the flow chart and VT(MRW) is compared with MaxMRW-1. If the result of the decision block is “NO”, VT(MRW) is increased by one without transmitting another MRW SUFI and equals to MaxMRW, which causes the RLC layer to send a RESET PDU. Based on Fig.3, we can see that the proposal changes two processes. One is moving the position of the decision block, and the other is adding a new process block that just increases VT(MRW) by 1. 

Based on the proposal, the maximum number of MRW SUFI transmissions shall be MaxMRW-1 although the current specification says it should be MaxMRW. Therefore, if MaxMRW is set to “1”, no MRW SUFI is sent. Moreover, because the next smallest value of MaxMRW is “4”, RLC can not be configured to stop the discard procedure after transmitting one or two MRW SUFIs. 
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Figure 3 Comparison between the current method and Qualcomm's method

Conclusions
In this paper, we have compared LG’s proposal with Qualcomm’s proposal. LG’s proposal introduced a new process block (Fig.2) that is triggered when the state variables equal to the upper limits. This solution can clear up all problems about the state variables and has minimal impacts on the current procedure. In the other hand, Qualcomm’s proposal changes the main procedure of the current operation, and changes definitions of MaxDAT, MaxMRW, and MaxRST.
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