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1
Introduction
RAN2#85 reached the following agreements -
	Agreements
3
PDCP reordering after SeNB release is FFS.

4
PDCP reordering may only be configured for split bearers.




- where item 3 suggests that item 4 may not be absolutely strict. This contribution discusses this issue left FFS.
2
Discussion
In the handling of a split bearer at SeNB release, the following open questions can be identified:

Q1:
Is the PDCP instructed to stop reordering (i.e., to start applying the regular duplicate discard window, therefore assuming that PDUs are no longer received from lower layer out of order, in absence of a separate indication such as of lower-layer re-establishment), and if yes, at what point in time (relative to other actions taken)?

· We note that one way to achieve this is to reconfigure the expiry time of the PDCP reordering timer as zero.
Q2: 
Is the MCG-RLC of the split bearer re-established?

· This is not strictly called for by SeNB release.

Q3:
At what point in time (relative to other actions taken) is the UE instructed to release the SCG-RLC of the split bearer?

2.1
Should the MCG-RLC be re-established?
In the PDCP reordering window at the UE, the most typical operation to be expected with a split bearer is that PDUs received directly from the MeNB are buffered to wait for the PDUs missing in between that are to be received from the SeNB.
Therefore, after the SeNB ceases to serve the split bearer, the PDCP PDUs that will typically be the most critical for the UE PDCP to be able to continue delivering data to upper layers, are those that initially were meant to be transmitted by the SeNB, but couldn’t  because of the SeNB release.

For this reason, to minimize the delay caused by the SeNB release as observed at the UE upper layers, the transmissions by the MeNB PDCP, now re-routed via the MCG-RLC, of the PDUs undelivered by SeNB before the SeNB release, should start as early as possible.
If the MCG-RLC is not re-established, those re-routed transmissions can only be submitted by the MeNB PDCP to the MCG-RLC at the end of that RLC’s current transmission window, i.e. their transmissions will only take place after any RLC retransmissions that may be pending or appear as needed based on RLC NACKs received from the UE. For this reason, we prefer re-establishing the MCG-RLC at SeNB release.

Proposal 1:

At SeNB release, the MCG-RLC of a split bearer is re-established.

2.2
Should PDCP stop reordering?
Here, we assume that both the SCG-RLC is released (as is obvious) and the MCG-RLC is re-established (by Proposal 1), at the same time as a result of one RRC command to the UE.

One possible option seems to be that at SeNB release, PDCP configuration is not touched at all. In this option, even after the SeNB release the PDCP reordering timer will still be started whenever a gap in reception appears, but given that there will only be one associated RLC-AM entity below – over which also the PDCP PDUs reported by SeNB as undelivered will be retransmitted - the timer will most likely be stopped before expiring because the missing PDU will be received on time. The only exception is network-side discard of numbered PDCP PDUs, but this will be no different to split-bearer operation. The PDCP reordering will eventually be deconfigured in a natural way whenever the (M)eNB changes, which involves PDCP re-establishment.
Keeping PDCP configuration untouched at SeNB release would avoid having to change it again if/when another SeNB is added soon afterwards, which may well happen.

Observation 1:
SeNB release does not strictly call for any PDCP reconfiguration, and keeping the PDCP configuration untouched would leave it prepared for another possible SeNB addition.

On the other hand, the point in time when both the MCG-RLC and SCG-RLC flush their buffers to PDCP would clearly mark, from which point onwards the PDCP can again expect ordered delivery from the RLC layer. Also, a PDCP Status report from the UE is desirable at SeNB release, to give the MeNB full certainty of which PDCP PDUs exactly were undelivered by the released SeNB to the UE. 
It seems that both the status reporting and switching to legacy operation would be achieved by invoking the currently specified PDCP re-establishment procedure. However, PDCP re-establishment would also come with the coupled reset of RoHC and hence also security-key change, neither of which is called for at SeNB release.
Observation 2:
Invoking the currently specified PDCP re-establishment procedure at SeNB release would provide both PDCP Status reporting and a natural switch to legacy PDCP operation, but would come with RoHC reset and security-key change, neither of which is called for at SeNB release.

Proposal 2:
Discuss whether PDCP of a split bearer should be reconfigured or even re-established at SeNB release.
3
Conclusion
We discussed the open issue of PDCP reordering after SeNB release. On the handling of MCG-RLC, we propose the following:

Proposal 1:

At SeNB release, the MCG-RLC of a split bearer is re-established.

Assuming Proposal 1, on the handling of PDCP we arrived at the following conclusions.
Observation 1:
SeNB release does not strictly call for any PDCP reconfiguration, and keeping the PDCP configuration untouched would leave it prepared for another possible SeNB addition.

Observation 2:
Invoking the currently specified PDCP re-establishment procedure at SeNB release would provide both PDCP Status reporting and a natural switch to legacy PDCP operation, but would come with RoHC reset and security-key change, neither of which is called for at SeNB release.

Proposal 2:
Discuss whether PDCP of a split bearer should be reconfigured or even re-established at SeNB release.

