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1 Introduction

In RAN2#60bis, the status prohibit timer was agreed. However whether status reporting should be prohibited when it is triggered by T_reordering expiry was not discussed. In this contribution, interaction of RLC AM HARQ reordering and status prohibiting is discussed.
2 Discussion
It was identified in RAN2#60bis that the only real reason for having the status prohibit timer would be that we could have the buffer empty very frequently (bursty traffic) [2]. So the main purpose of status prohibit is to handle continuous polling. We should avoid prohibiting status report for other scenarios especially for negative acknowledgements. We do not need too frequent status report for consecutive acknowledgements to reduce overhead and radio resource consuming, but it is not the case for negative acknowledgements. It is essential to trigger retransmission in time if a RLC data PDU is detected as missing. Status report from peer ARQ entity is more reliable than Local NACK for triggering retransmissions because of residual HARQ errors such as NACK->ACK. If status report is delayed by the status prohibit timer when T_reordering expires, the transmitting RLC AM entity would not be able to trigger retransmission in time, buffer load in both the transmitting and receiving RLC entity will be increased, or even result in window stalling.
It is proposed that a status report is triggered upon expiry of T_reordering regardless of the status prohibit timer. If T_status_prohibit is running in this case, it should be stopped and reset. On the other hand, if T_status_prohibit expires but T_reordering is running, status report should be delayed until T_reordering is stopped or expires.
Some examples are depicted in figure 1, assuming the length of T_status_prohibit is twice as much of T_reordering.

Example 1:

Step 1: T_status prohibit is started after status report has been sent and T_reordering is restarted. Polling has been received before T_reordering and T_status_prohibit expires.

Setp 2: T_reordering expires, status report is triggered and T_status_prohibit is stopped and reset before expires. T_status_prohibit is restarted after the status report has been sent.
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 still running, status report is delayed until T_reordering is stopped or expires.

Example 3:

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


[image: image1.emf]Samples:

T_reordering: T_status_prohibit: Polling:

t

Status report:

X

T_reordering expires:

X

T_status_prohibit expires:

X

T_reordering:

T_status_prohibit:

stop

T_status_prohibit stopped:

stop

T_reordering stopped:

stop

X

1 2

Example 1

X

Example 2

3

X

stop

4

Example 3

stop

X

5


Figure 1: Interaction of T_reordering and T_status_prohibit

The principles for the interaction of reordering and status prohibiting are proposed as below.

Proposal 1: On the expiry of T_reordering, a status report is triggered regardless of T_Status_Prohibit, T_Status_Prohibit should be stopped and reset if it is running.

Proposal 2: If T_Status_Prohibit expires and T_reordering is running, status report should be delayed until T_reordering is stopped or expires.
3 Conclusion
In this contribution, it is proposed not to prohibit status report when it is triggered by T_reordering expiry. An CR is also attached.
4 References

[1] 3GPP TS 36.322 V8.1.0. Radio Link Control (RLC) protocol specification
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5.2.3
Status reporting

An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).
RRC configures whether or not the status prohibit function is to be used an AM RLC entity.
Triggers to initiate STATUS reporting include:

· Polling from its peer AM RLC entity:

· The receiving side of an AM RLC entity shall trigger a STATUS report when it receives a RLC data PDU with the P field set to "1" and the HARQ reordering of the corresponding RLC data PDU is completed.

· Detection of reception failure of an RLC data PDU:

· The receiving side of an AM RLC entity shall trigger a STATUS report when T_reordering expires regardless of T_status_prohibit, T_status_prohibit shall be restarted if it is running.

NOTE:
The expiry of T_reordering triggers both VR(MS) to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after VR(MS) is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:

· if T_status_prohibit is not running:

· at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and deliver it to lower layer;

· else:

· at the first transmission opportunity indicated by lower layer after T_status_prohibit expires, construct a STATUS PDU and deliver it to lower layer;

NOTE:
If T_status_prohibit is not running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time STATUS reporting was triggered. If T_status_prohibit is running at the time STATUS reporting was triggered, the STATUS PDU size shall be accounted for in the Buffer Status Report [3] from the time T_reordering expires.
NOTE: If T_status_prohibit expires and T_reordering is running, a STATUS report should be delayed until T_reordering is stopped or expires.
When a STATUS PDU has been delivered to lower layer, the receiving side of an AM RLC entity shall:

· start T_status_prohibit.

When constructing a STATUS PDU, the AM RLC entity shall:
· set ACK_SN to VR(MS);

· for each AMD PDU with SN such that VR(R) <= SN < VR(MS) that has not been completely received yet:

· if no byte segments have been received yet for an AMD PDU:

· include in the STATUS PDU a NACK_SN which is set to the SN of the AMD PDU;

· else

· include in the STATUS PDU a set of NACK_SN, SOstart and SOend for each consecutive byte segments of the AMD PDU that has not been received yet.
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