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1 Introduction
There are generally two data split options for Inter-NodeB multi-flow transmission, namely RLC-based and PDCP-based. The two options have already been discussed a lot during the past meetings and RLC-based solution was preferred by most companies at RAN2#75bis meeting. 
For RLC-based solution, the skew issue was mainly discussed, while the proposed solutions can be categorized as Network-centric solution ([1]) and UE-centric solution ([2], [3]), according to where the implementation for solving the skew issue reside. 
In this contribution we give some further considerations on the two solutions and also our preference.
2 Discussion
2.1 Network-centric solution and UE-centric solution
The Network-centric solution to skew problem can be described in short as following:

1)
The RNC records on which flow the RLC PDUs are sent, and the maximum ACKed SN for each flow;

2)
The RNC tells which PDUs are genuinely lost and which are temporarily in skew by comparing NACKed SN with recorded maximum ACKed SN on each flow;

3)
For those PDUs in skew, a delay timer is started. If the PDUs cannot be ACKed before the timer expires, the PDUs are considered lost and will be re-transmitted.

The alternative UE-centric solution to skew problem can be described in short as following:

1)
The UE records the maximum SN (LSN) of received PDU for each flow;
2)
When UE sees a SN gap in received PDUs, it starts a delay timer;

3)
If the gap becomes smaller than LSN on each flow before timer expires, the PDUs in gap are considered lost and NACK is sent;
4)
Timer expiry triggers NACK.
2.2 Performance Concerns
During study item stage, there were a lot of performance analyses and simulations on Network-centric solution, but the UE-centric solution was not fully explored. 
For RLC-based data split, the advanced flow control algorithm is needed no matter where the skew problem is solved, and theoretically if the skew information (e.g. gap size) is available it would help the flow control. Obviously for UE-centric solution, the network has no means to know the skew information unless it also keeps records as in the RNC-centric solution.

It was mentioned in [4] that Network-centric solution will cause UE to send a lot of false NACK and this is considered a major drawback. To our understanding more false NACK doesn’t mean UE has to send more STATUS PDU since UE is controlled with the Timer_Status_Prohibit so there’s no extra signaling overhead, and we don’t think it is a problem as long as the network can distinguish the false NACK from the true loss.

According to above analysis, we feel it’s safer to take the Network-centric solution from the performance perspective.
2.3 Complexity Concerns
It’s recognized that RLC-based data split option introduces a lot of complexity on network implementation. The UE-centric solution may move some part of the complexity away from RNC, however we should keep in mind that skew solution is only a part of the RLC-based data split, the other related functions such as flow control, scheduling still remains at network side, so anyway the UE-centric solution doesn’t help to relieve network complexity a lot. So we prefer to keep all the controls in the network side.
2.2 Standards Impact
It can be agreed that Network-centric solution is mostly based on implementation and has very little impact on current standards. This might not be true for the UE-centric solution, and we believe some parts of the UE algorithm needs to be standardized. 
In detail, some existing RLC specification may be impacted, e.g. triggering of STATUS REPORT. It is suggested that RAN2 evaluate the possible standards impact of UE centric solution. 
Proposal: If RLC-based data split is chosen for Inter-NodeB multiflow, the Network-centric solution to skew problem should be adopted.
3 Conclusion

In this contribution we evaluated the Network-centric and UE-centric solutions to skew problem, some analyses on complexity and standard impact are provided, and our preference is:

Proposal: If RLC-based data split is chosen for Inter-NodeB multiflow, the Network-centric solution to skew problem should be adopted.
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