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1 Introduction

RAN2#99 agreed following: 

Agreements:

1.
Working assumption: One bit, RQI, to indicate update of mapping rule(s)

2.
RAN should be able to move/remap a QoS flow from one DRB to another DRB
In this contribution, we try to summarize the issues and possible solutions.
2 Discussion

2.1 QoS flow remapping issues
There are generally two issues discussed for the QoS flow remapping:

· Out of order delivery: the new DRB may have higher priority than the old DRB, so the packet transmitted in the old one may arrive later than the packet in the new one;

· Data loss: the packets are simply lost due to QoS flow remapping.

We think the possibility of data loss is very low due to QoS flow remapping, which should not be regarded as an issue for QoS flow remapping. For out-of-order delivery, if the QoS flow does not require in-sequence delivery to upper layer, it’s not an issue. For those QoS flows, if it requires in-sequence delivery to upper layer, the out-of-order delivery issue should be solved.

Proposal 1 For QoS flow requiring in-sequece delivery to upper layer, the out-of-order delivery issue caused by QoS flow remapping should be solved.
2.2 Solutions
Several papers [1][2][3][4][5][6][7] discussed the solutions for avoiding out-of-order delivery in the case of QoS flow remapping, which are summarized in the following:
· Solution 1 transmitter side buffering: when a QoS flow is remapped from old DRB to a new DRB, the transmitter side does not start the QoS flow transmission on the new DRB until data of the QoS flow submitted to the old DRB is finished.

· Solution 2 receiver side buffering: when a QoS flow is remapped from old DRB to a new DRB, the receiver side buffers the packets from the new DRB until an end marker is received from the old DRB. A timer could be configured, if the timer expires, all buffered packets are released and any (late) packets of the relocated QoS flow from the old bearer are discarded.
We think the transmitter side buffering has much less impact on the UE side than the receiver buffering solution, so we propose to use solution 1.
Proposal 2 When a QoS flow is remapped from old DRB to a new DRB, the transmitter side does not start the QoS flow transmission on the new DRB until data of the QoS flow submitted to the old DRB is finished
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
For QoS flow requiring in-sequece delivery to upper layer, the out-of-order delivery issue caused by QoS flow remapping should be solved.
Proposal 2
When a QoS flow is remapped from old DRB to a new DRB, the transmitter side does not start the QoS flow transmission on the new DRB until data of the QoS flow submitted to the old DRB is finished
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