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1   Introduction
In the last two RAN3 meetings, the in-order delivery for QoS offloading in MR-DC was discussed, and the following agreements have been reached:

DL: in-order delivery currently supported; we only need to consider UL

For the UL in-order delivery, there are two options:
Option 1: Establish the UL PDU session tunnel between MN and SN.
Option 2: Introduce one XnAP message.
In this contribution, we will discuss the solutions and give the proposal.
2   Discussion
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. The source node delivers the uplink data from the old DRB to 5GC. Therefore, the UL data forwarding is not needed. Thus it is not necessary to establish one specific UL PDU session tunnel for the QoS flow offloading.

Observation 1: It is not required to forward the UL data to the target node.  

For the UL QoS flow offloading, the network may offload more than one QoS flows at the same time. These QoS flows may be mapped to different DRBs of the source node before offloading. The UE sends the UL end marker per QoS flow in the old DRBs. The buffered data before the end markers in these DRBs are not the same ones. 
Therefore the source node will receive the UL end markers at different times. However, for the data forwarding of intra-system, the end markers are sent per PDU session. If we use the end markers over the UL PDU session tunnel to indicate the starting of UL delivery in the target node, the source node will send the end markers over the UL PDU session tunnel after receiving the end markers of all the QoS flows from the UE. It will delay the delivery of some UL QoS flows in the target node.
Observation 2: Setting up a UL PDU session tunnel will delay the delivery of some UL QoS flows in the target node. 
Considering the solution of introducing one additional XnAP message as in [2], the source node can send more than one messages to indicate the completion of UL delivery of different QoS flows in the source node. Therefore it will not delay the delivery of UL QoS flows in the target node.
Proposal: Adopt the solution of transferring a new message over Xn to indicate the starting of UL delivery.
3   Conclusion
In this contribution, we discussed the solutions of in-order delivery in the UL. We have the following proposals:
Observation 1: It is not required to forward the UL data to the target node.  

Observation 2: Setting up a UL PDU session tunnel will delay the delivery of some UL QoS flows in the target node. 
Proposal: Adopt the solution of sending a new message over Xn to indicate the starting of UL delivery.

The corresponding CRs to stage-2 and stage-3 are in [1][2].
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