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1 Introduction

In [1], there are two open issues for RLC AM status reporting. One issue is whether T_reordering will be triggered again with the reception of another AMD PDU with SN > VR(R) when T_reordering expires and SN = VR(R) is detected as lost. This issue is related to status reporting because with the expiry of T_Reordering timer, status report containing negative acknowledgement of VR(R) will be triggered again. Whether a status prohibit timer is needed to delay the T_reordering operation in this case should be discussed. The other issue is the exact mechanism of the agreed status prohibit function. In [2] and [3], a single timer for detecting missing PDUs, HARQ reordering and status prohibition is proposed, but the principle of status prohibition is not agreed yet. In this contribution, the status prohibit mechanism is further discussed.
2 Discussion
2.1 Scenario 1: Missing PDU not fit when T_reordering expires
When T_reordering expires and SN = VR(R) is detected as lost, T_reordering timer should be triggered again with the reception of another AMD PDU with SN > VR(R). There is no need for a status prohibit timer to delay reordering and status reporting in this case. When a RLC data PDU is detected as missing, it is essential to trigger retransmission in time. Local NACK is not very reliable to trigger retransmission because of residual HARQ error. There would be NACK->ACK, DTX->ACK error cases. Status report from peer ARQ entity is more dependable. If VR(R) is still missing when T_reordering timer expires, it is expected to have this situation known by the transmitting side as soon as possible. Status report following the previous one after a second reordering opportunity is important. So the T_reordering timer should be restarted in this case, it is the same meaning that a single timer be used as reordering and status prohibition. If the T_reordering is delayed by another status prohibit timer, the transmitting RLC AM entity may not be able to trigger retransmission in time, buffer load in both side will be increased, or even window stalling may be caused. In the case of multiple polling received when T_reordering is running, only one status report is triggered on the expiry of the timer. 
T_reordering should be triggered again with the reception of another AMD PDU with SN > VR(R) if SN = VR(R) is still missing. T_reordering also acts as status prohibit timer in this case.
2.2 Scenario 2: Consecutive positive acknowledgements

If T_reordering is stopped due to successful reception of the missing AMD PDU, status report would not be triggered, unless polling is received. For consecutive data flows, if missing AMD PDUs can always be fit before T_reordering expires in certain duration of time, i.e. AMD PDUs are successfully received in sequence, it is not desired to trigger status report too frequently. In this case, acknowledgement in status report to advance the transmission window should be triggered only when required. The transmitting side would trigger window based or counter based polling to avoid buffer overflow or window stalling. Status report can be initiated after polling arrives and reordering finished. There is no need to further delay status report since the transmitter would be careful not to trigger undesired polling.
For consecutive data flows, if AMD PDUs are successfully received in sequence before T_reordering expires in certain duration of time, status prohibit is not needed.
Here “status prohibit is not needed” does not mean that a status prohibit timer is not started. In this case, a status prohibit timer may still be needed because the receiving side could not differentiate scenario 2 and Scenario 3. However, during the activation of status prohibit timer, there may be no polling received. So there may be no status report triggered on the expiry of the timer.
2.3 Scenario 3: Isolated positive acknowledgements
For isolated packets, transmission of last data in the buffer may trigger polling frequently. Since no poll prohibit mechanism is specified, the receiving side should have means to avoid unnecessary status report. If the receiving RLC AM entity succeeds in receiving every isolated AMD PDU before T_reordering expires in certain duration of time, it is desired to trigger status report of these AMD PDUs together in one status PDU. In this case, status prohibit timer should be configured and started appropriately. 
For isolated packets, if every AMD PDU is successfully received before T_reordering expires in certain duration of time, status prohibit is needed.
2.4 Combined status prohibit behaviour
In scenario 1, T_reordering also acts as status prohibit timer. In scenario 2 and scenario 3, a status prohibit timer T_Status_Prohibit is needed, even if status prohibit may not be necessary for scenario 2. Although the behaviour of status prohibit is clear in each scenario, the receiving side doesn’t know which scenario it is in. A general solution should be defined considering all the three scenarios.
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Figure 1: Some examples of T_reordering and T_status prohibit behaviours

Some examples are depicted in figure 1, assuming the length of T_status_prohibit is twice as much of T_reordering.
In example 1:

Step 1: T_reordering expires, status report is triggered and T_reordering is restarted, and T_status prohibit is started.

Polling has been received before T_reordering and T_status_prohibit expires.

Setp 2: T_reordering expires again, status report is triggered and T_status_prohibit is stopped and reset before expires.
In example 2:

Step 3: Status report is triggered, T_status_prohibit is started.
Polling has been received before T_status_prohibit expires.

Step 4: T_status_prohibit expires but T_reordering is running, delay status report until T_reordering expires or is stopped.

In example 3:

Step 5: Polling has been received, and T_reordering was stopped, status report is triggered when T_status_prohibit expires. 

Several principles are proposed here.

Proposal 1: T_Status_Prohibit is started after a status report has been successfully triggered.

Proposal 2: Expiry of T_reordering has higher priority over T_Status_Prohibit. I.e. on the expiry of T_reordering, a status report is triggered regardless of T_Status_Prohibit is running, and T_Status_Prohibit will be stopped and reset.
Proposal 3: If T_Status_Prohibit expires and T_reordering is running, and if polling has been received, a status report is delayed until T_reordering is stopped or expires.
Proposal 4: If T_reordering was stopped and T_Status_Prohibit is running, and if polling has been received, a status report is triggered after T_Status_Prohibit expires.

Proposal 5: On handover, a status report is triggered, if T_Status_Prohibit and/or T_reordering are running, T_Status_Prohibit and/or T_reordering shall be restarted.
From above, the behaviour of status prohibit can be described as below:

2.4.1)
-  If polling has been received;
   -  if T_Status_Prohibit is running or T_reordering is running;

      -  delay status report until T_reordering expires or T_Status_Prohibit expires;
      -  act as specified in 2.4.2) or 2.4.3)
   -  if T_Status_Prohibit was stopped or expires;

-  if T_reordering is running;

   -  delay status report until reordering is stopped or expires;

   -  act as specified in 2.4.2)
-  if T_reordering was stopped;

-  Trigger a status report;
          -  start T_Status_Prohibit;

2.4.2)
When T_reordering expires, the receiving side of an AM RLC entity shall:

-  if T_Status_Prohibit is running;

   -  stop and reset T_Status_Prohibit;
-  Trigger a status report;
-  start T_Status_Prohibit;

2.4.3)
When T_Status_Prohibit expires and polling has been received, the receiving side of an AM RLC entity shall:

-  if T_reordering is running;

   -  delay status report until T_reordering is stopped or expires;

   -  act as specified in 2.4.2)
-  Trigger a status report;

-  start T_Status_Prohibit;
Note: In the case of multiple polling received while T_reordering or T_Status_Prohibit is running, only one status report is triggered when the timer expires.
3 Conclusion
In this contribution, three scenarios of status prohibit are discussed in section 2.1, 2.2 and 2.3. Behaviour of the Receiving AM RLC entity for status prohibit considering all three scenarios is described in section 2.4. It is proposed that RAN2 discuss proposals in section 2.4 and make decisions.
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