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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?

As combinations of answers to these questions, different options can be identified, as follows.

Option 1: UE is instructed to release the SCG-RLC, re-establish the MCG-RLC, and stop PDCP reordering, all as actions upon receiving one RRC command.
This could be achieved by invoking the currently specified PDCP re-establishment procedure, if no new PDCP procedures are desired for this purpose. Releasing the SCG-RLC, and re-establishing the MCG-RLC will flush received but not-yet-delivered PDCP PDUs to the duplicate discard window of PDCP. Delivery of subsequent PDCP PDUs by MCG will have to be in increasing order of PDCP SN (as in Rel-8 handover). Notification of undelivered PDCP PDUs by SeNB to MeNB via X2 can be used for that purpose [1].
The next option represents another extreme:

Option 2: UE is instructed to release the SCG-RLC but not to take any other action.
In this option, 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.
A third option would lie somewhere in between the first two:

Option 3: UE is instructed to release the SCG-RLC but the MCG-RLC is not re-established. Stopping the reordering at PDCP is not immediately possible as the MCG-RLC may still deliver PDCP PDUs that appear out-of sequence to PDCP (low PDCP SN PDUs that could not be transmitted in SCG and which needs to be transmitted in MCG for the first time). Once the transmit window of that RLC results in ordered delivery to PDCP taking into account the PDCP retransmissions needed for PDUs undelivered by SeNB, the UE is sent an RRC command instructing to release the SCG-RLC and stop PDCP reordering.
In terms of user-plane delay (i.e. how soon after SeNB release PDCP at UE gets to deliver reordered data to higher layer), compared to option 1, options 2 and 3 would seem to come with a delay before MeNB can start with the PDCP retransmissions needed for PDUs undelivered by SeNB, which would translate into delay in data delivery by the receiving PDCP to higher layers.

In terms of control-plane delay, compared to options 1 and 2, option 3 comes with a delay before the RRC command for SeNB release can be sent to the UE.

While other options can be identified, they seem to require sending more than one RRC commands to the UE at different points in time, which we think results in too complex a procedure.

Proposal 1:
For handling of a split bearer at SeNB release, select a solution that only involves sending a single RRC command to the UE

Proposal 2:
Discuss which of the identified options 1-3 to specify.
3
Conclusion
We discussed the open issue of PDCP reordering after SeNB release. For the sake of simplicity, we propose the following:
Proposal 1:
For handling of a split bearer at SeNB release, select a solution that only involves sending a single RRC command to the UE

As combinations of different possibilities to handle PDCP, SCG-RLC and MCG-RLC and their relative timing, we identified the following options and proposal:
Option 1: UE is instructed to release the SCG-RLC, re-establish the MCG-RLC, and stop PDCP reordering, all as actions upon receiving one RRC command.

Option 2: UE is instructed to release the SCG-RLC but not to take any other action.

Option 3: UE is instructed to release the SCG-RLC but the MCG-RLC is not re-established. Stopping the reordering at PDCP is not immediately possible as the MCG-RLC may still deliver PDCP PDUs that appear out-of sequence to PDCP (low PDCP SN PDUs that could not be transmitted in SCG and which needs to be transmitted in MCG for the first time). Once the transmit window of that RLC results in ordered delivery to PDCP taking into account the PDCP retransmissions needed for PDUs undelivered by SeNB, the UE is sent an RRC command instructing to release the SCG-RLC and stop PDCP reordering.

Proposal 2:
Discuss which of the identified options 1-3 to specify.
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