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1 Introduction

One of the main issues regarding PDCP reordering is when to stop PDCP reordering operation upon bearer reconfiguration from the split bearer to the MCG bearer. This contribution discusses possible options and proposes a way-forward. 
2 Discussion
When SeNB is released, RLC entity configured for SeNB is also released; out-of-sequence PDUs are forwarded to PDCP. Those out-of-sequence PDUs should be reordered; otherwise, out-of-sequence PDUs ([97] ~ [101] in figure 1) will be wrongly forwarded to the upper layer while lower SN PDU is received in the RLC entity configured for MeNB.
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Fig 1 Problem if reordering stops immediately
There would be two possible approaches;

Approach 1:
Upon SeNB release, forwards out-of-sequence PDUs in the M-RLC buffer and stop reordering operation immediately (i.e. switching to the MCG bearer operation immediately)
Approach 1 is simple extension of the current PDCP reordering operation and would work as in figure 2.
· Upon SeNB release, both M-RLC and S-RLC forwards all the out of sequence RLC SDUs to the PDCP.

· UE triggers PDCP STATUS REPORT, which will initiate in-sequence retransmission in the M-RLC

· PDCP applies the normal ‘delivery to the upper layer’ operation as specified in 5.1.2.1.2 
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Fig 2 Approach 1
Approach 2: Continue reordering operation for a while even after SeNB is released (to reorder PDUs retransmitted after SeNB release)

The second approach is to continue the reordering operation for a while. The question is how long the reordering operation should be extended. One can consider using another timer, but the question remains on the proper timer values. Simpler yet more efficient way would be to apply reordering operation until all the PDUs in the reordering buffer are in-sequenced. It makes sense because MeNB knows which SDUs are missing in UE’s PDCP reordering buffer. MeNB will retransmit the SDUs in the correct sequence and all the missing SDUs will be recovered eventually. One thing to be considered is that UE shall stop the PDCP reordering operation immediately and switches to the normal delivery operation when lower layer is re-established due to e.g. handover. 
Both approaches seem feasible. Samsung has no strong opinion but slightly prefer the second approach since it bears less specification impact overall and no impact to RLC specification.
A new subsection can be added in the PDCP to capture approach 2. Text proposal is also in the Annex.
Proposal 1: 
After split bearer reconfiguration towards MCG bearer, PDCP continues reordering operation until there are no more out-of-sequence SDUs or until lower layer is re-established. 
3 Conclusion
Following 3 points are proposed.

Proposal 1: 
After split bearer reconfiguration towards MCG bearer, PDCP continues reordering operation until there are no more out-of-sequence SDUs or until lower layer is re-established..
Text proposal capturing the agreement is in the Annex. Note that the overall operations would be as shown below.
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Fig 3 Overall PDCP reordering procedure
Annex. Text proposal 
===== Text Proposal ======
5.1.2.1.x.3
  Procedures upon bearer switching between MCG bearer and the split bearer

When an MCG bearer is reconfigured to a split bearer, the UE shall:
-
apply the procedure as in 5.1.2.1.x.1 and 5.1.2.1.x.2.
When split bearer is reconfigured to MCG bearer, the UE shall:
-
continue to apply the procedure as in 5.1.2.1.x.1 and 5.1.2.1.x.2 until when there is no PDCP SDU stored in the reordering buffer or lower layer is re-established;
When either no PDCP SDU remains in the reordering buffer or lower layer is re-established, UE shall:
-
apply the procedure as in 5.1.2.1.2 
	**Coral part is mainly to extend reordering after SeNB release **
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