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Discussion and Decision

1
Introduction

Between this and the previous RAN2 meeting, a RAN2 e-mail discussion took place, labelled and titled “[87#23][LTE/DC] PDCP issues”. Its conclusion included the following:
It should also be noted that following issues were raised during the e-mail discussion but haven’t been discussed due to lack of time.

· Whether out-of-ordered received PDCP PDU should be discarded silently or discarded after being processed.
· Whether duplicate PDU falling in the re-ordering window should replace the older one

Above can be discussed based on company contributions.

This contribution addresses the former issue (where we assume that “out-of-ordered received PDCP PDU” is intended to mean PDCP PDU received outside the reordering window). 
We also discuss possible new triggers for PDCP status reporting.
2
Discussion
2.1
Processing of received PDCP PDUs to be discarded
By the current specification, PDCP PDUs to be discarded after reception are deciphered and decompressed before the discarding.
The most typical case where such a PDU is received is when the peer PDCP entity has initiated the re-establishment-related retransmissions before having received the PDCP status report. Several cases have become apparent in the RAN2 e-mail discussion held before this meeting, where the new PDCP data-reception procedure for split bearer is applied directly after a PDCP re-establishment involving both ciphering-key change and RoHC reset. So in case the peer entity has retransmitted a PDU after the RoHC reset containing an IR packet, even if such a PDU is to be eventually discarded, it will need to be decompressed in order to update the RoHC decompression context.
Proposal 1:
Also in split-bearer operation, PDCP PDUs to be discarded after reception are deciphered and decompressed before the discarding.

2.2
Possible new triggers for PDCP status reporting
To enhance the transmitting PDCP’s awareness of the reception-window status at the receiving peer entity, additional status-reporting triggers could come into question. Possible use cases and corresponding triggers are the following:

Use case 1:

When an indication from SeNB to MeNB of PDCP PDU(s) lost over X2 goes missing in transit over X2, the MeNB can assume that the UE’s reception window has progressed further than it actually has. As a result, MeNB PDCP can go ahead transmitting PDCP PDUs too far ahead, i.e. outside the UE’s current reception window.

Trigger 1:
To correct the MeNB’s false understanding ASAP, PDCP Status report could be sent when receiving PDCP PDUs outside the current reception window.

Use case 2:
According to the baseline text proposal that resulted from the RAN2 e-mail discussion held before this meeting, when the PDCP reordering timer expires, SDUs are delivered to upper layers despite some SDUs missing, and consequently Last_Submitted_PDCP_RX_SN and hence the reordering window is advanced. This means that because the receiving PDCP can advance its reordering window as determined by the reordering timer, the transmitting peer entity may not always have a correct understanding of the status of that window. This can result in the transmitting PDCP wasting resources for retransmissions already outside the reordering window, or refraining from transmitting further PDUs not to exceed the reordering window, more conservatively than necessary.
Trigger 2:
PDCP status report could be sent when the PDCP reordering timer expires.

We propose that RAN2 discuss these possible new triggers.

Proposal 2:
Discuss whether PDCP status report should be sent when 1) PDUs out of current reordering window are received, and/or 2) the PDCP reordering timer expires.
In both these events, whether the bitmap should ever be included in the status report is FFS. The main utility in such a status report would indeed come from the FMS field indicating the updated reordering-window status. In line with its current use, the received PDCP status report would only be used to determine PDUs whose transmission is no longer needed (as opposed to NACKs requesting retransmission). Thus, any possible benefit from an included bitmap indicating a snapshot of dispersed PDUs received at the moment when generated would only come into play when the status-reporting trigger happens to be shortly followed by another event where the bitmap is otherwise needed. This limited value needs to be balanced against the additional overhead from the bitmap.
3
Conclusion

This contribution discussed the processing of received PDCP PDUs to be discarded and possible new triggers for PDCP status reporting in the context of split bearers, and concluded with the following.
Proposal 1:
Also in split-bearer operation, PDCP PDUs to be discarded after reception are deciphered and decompressed before the discarding.

Proposal 2:
Discuss whether PDCP status report should be sent when 1) PDUs out of current reordering window are received, and/or 2) the PDCP reordering timer expires.
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