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1   Introduction
The in-order delivery in MR-DC QoS flow offloading was discussed during the last meeting in [1]. Some companies think it can be up to the gNB implementation to ensure the in order delivery for downlink. However, we still have concerns that there could be issue if there is no standardized way to guarantee the mechanism. 
In this document we will further provide the analysis and give the corresponding proposals.
2   Discussion
When the QoS flow level offloading is executed, the old DRB remains at the source node after the offloading. For the downlink, those DL PDCP PDUs which are not acknowledged and the data from the 5GC to the source node could be continuously served by the source node via the old DRB. For the uplink, UE can retransmit those UL PDCP PDUs which are not acknowledged via the old DRB and transmit the data via the new DRB. Then the source node delivers the uplink data from the old DRB to 5GC. Therefore, the DL/UL data forwarding is not needed.
2.1   Downlink

To ensure the in order delivery of the offloading QoS flow, the network should ensure the SDAP of the UE will deliver the data from the old DRB to the upper layer before deliver the data from the new DRB. When the target node receives the QoS offloading request message from the source node, it does not know when the source node will complete transferring data via the old DRB. 
It is different from in-order delivery of intra-cell QoS flow remapping. Therefore the source node needs to inform the target node to start the DL transmission of offloaded QoS flow when it finishes the DL data transmitting of the flow. If it is up to the target node implementation, e.g. based on one timer, it is difficult to ensure the in order delivery (e.g. the timer is too short) and may increase the delay of data (e.g. the timer is too long).
Proposal 1: For in order delivery of DL offloading QoS flow, the source node should inform the target node to start the DL transmission of the QoS flow via Xn message. 
2.2   Uplink

To ensure the in order delivery of the offloading QoS flow, the target node shall not deliver the UL data of the offloaded flow to UPF before the source node has delivered all the UL data of the flow to UPF. Also the target node has no idea when the source node will stop the delivery. When the source node receives the end marker from the UE, it is able to know that the UE has finished transmission of data for the offloaded flow via the old DRB. Then the source node can inform the target node to start the delivery of the QoS flow to UPF.

Proposal 2: For in order delivery of UL offloading QoS flow, the source node should inform the target node to start the delivery of the QoS flow to UPF via Xn message.

3   Conclusion
Based on the discussion in this paper, the proposals are followed. The corresponding stage-2 and stage-3 changes are in [2][3].
Proposal 1: For in order delivery of DL offloading QoS flow, the source node should inform the target node to start the DL transmission of the QoS flow via Xn message. 
Proposal 2: For in order delivery of UL offloading QoS flow, the source node should inform the target node to start the delivery of the QoS flow to UPF via Xn message.
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