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1 Introduction

This contribution provides further details for the moving reordering window solution at PDCP.
2 Discussion

As discussed in [1], the high level concept of moving reordering window is to allow PDCP Tx to request the Rx to move its reordering window when an unacknowledged PDCP PDU is discarded, so that unnecessary reordering delay can be reduced.
The basic operation of this mechanism is the following:
1. PDCP Tx sends a MRW request telling the Rx the smallest COUNT that has not yet been discarded. This can be done by including this COUNT value in a MRW request message.

2. Upon receiving the MRW request, the Rx should ensure the reordering window’s lower edge is equivalent or larger than the smallest COUNT Tx (TX_MRW) can recover. This implies the reordering window should be moved so that the lower edge of the reordering window is larger than or equivalent to the COUNT carried in the MRW request.

a. All received packets up to the first unreceived COUNT >= MRW_COUNT are delivered to upper layer. 

b. RX_DELIV is updated to the first unreceived COUNT >= MRW_COUNT. 

c. If a t-reordering is running and the updated RX_DELIV > RX_REORD, i.e. all packets before RX_REORD that were received are delivered to upper layer, t-reordering is stopped. t-reordering is restarted if there are more PDCP SDU in the buffer, similar to t-reordering expiry behavior.

3. The Rx then sends a MRW response to Tx to confirm the reordering window has been moved.

Proposal 1: PDCP Tx sends a MRW request to request reordering window move at Rx

Proposal 2: The MRW request contains the COUNT of the smallest recoverable COUNT, MRW_COUNT.

Proposal 3: The Rx moves the reordering window RX_DELIV to the first unreceived COUNT >= MRW_COUNT. All packets before updated RX_DELIV can be delivered to upper layer in increasing order similar to when t-reordering expires.

Proposal 4: The Rx sends a MRW response to Tx to confirm the reordering window has been moved

In order to ensure the reliability of MRW request, the MRW request should be retransmitted if the MRW response is not received. Therefore, 

4. The Tx starts a t_MrwRetransmit timer and sets a TX_MRW variable to the MRW_COUNT after the MRW request is delivered to lower layer. If t_MrwRetransmit expires, a new MRW request is transmitted.

5. The Rx MRW response includes the updated RX_DELIV, so that the Tx can stop the t_MrwRetransmit after confirming the reordering window has been moved beyond the TX_MRW_RETX_COUNT.

Proposal 5: The Tx starts a t_MrwRetransmit timer and sets a TX_MRW variable to the RECOVER_COUNT after a MRW request is delivered to lower layer.

Proposal 6: The MRW response contains a MRW_REP_COUNT field. The value of MRW_REP_COUNT is updated RX_DELIV.
A text proposal is provided in appendix to illustrate the procedure described above.

Proposal 7: Consider the text proposal in appendix.
3 Summary
Proposal 1: PDCP Tx sends a MRW request to request reordering window move at Rx

Proposal 2: The MRW request contains the COUNT of the smallest recoverable COUNT, MRW_COUNT.

Proposal 3: The Rx moves the reordering window RX_DELIV to the first unreceived COUNT >= MRW_COUNT. All packets before updated RX_DELIV can be delivered to upper layer in increasing order similar to when t-reordering expires.

Proposal 4: The Rx sends a MRW response to Tx to confirm the reordering window has been moved

Proposal 5: The Tx starts a t_MrwRetransmit timer and sets a TX_MRW variable to the RECOVER_COUNT after a MRW request is delivered to lower layer.

Proposal 6: The MRW response contains a MRW_REP_COUNT field. The value of MRW_REP_COUNT is updated RX_DELIV.
Proposal 7: Consider the text proposal in appendix.
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5 Appendix: Text Proposal
5.X
Moving reordering window operation

5.X.1
Transmit operation
The transmitting PDCP entity shall trigger a MRW request when:

- PDCP PDU is discarded;

If a MRW request is triggered, the transmitting PDCP entity shall:

- set TX_MRW to the smallest COUNT that may be retransmitted at data recovery

- compile a MRW request as indicated below by:

- setting the value of MRW_COUNT field to TX_MRW;
- start t-MrwRetransmit.
5.X.1.1 Actions when t_MrwRetransmit expires

When t-MrwRetransmit expires, the transmitting PDCP entity shall:
· set TX_MRW to the smallest COUNT that may be retransmitted at data recovery

· compile a MRW request as indicated below by:

- setting the value of MRW_COUNT field to TX_MRW;

· restart t-MrwRetransmit.
5.X.1.2 Actions when MRW response is received
At reception of a MRW response, the PDCP entity shall:

· if the value of MRW_REP_COUNT in received MRW response >= TX_MRW:

- stop t-MrwRetransmit.
5.X.2 Receive operation

At reception of a MRW request, the receiving PDCP entity shall:
-  if the value of MRW_COUNT field >= RX_REORD:
-
deliver to upper layers in ascending order of the associated COUNT value after performing header decompression:
-
all stored PDCP SDU(s) with associated COUNT value(s) < the value of MRW_COUNT field
-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the value of MRW_COUNT field;
-
update RX_DELIV to the COUNT value of the last PDCP SDU delivered to upper layers;
-
if there is at least one stored PDCP SDU:
-
update RX_REORD to RX_NEXT;

-
start t-Reordering.

-  compile a MRW response as indicated below by:

- setting the value of MRW_REP_COUNT field to RX_REORD;

