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1   Introduction
There were several agreements about LTE-NR tight interworking user plane design made at RAN2 #94 meeting.
Agreements:

1 - 
DC approach for LTE-NR aggregation will be studied (FFS whether 3c/1a-like or other user plane architecture to be used)

1a
LTE as master and NR as master will both be studied..

2-
The CA based LTE-NR aggregation will not be studied as part of the study item

Agreements

1
Study both split bearer (3C bearers) and direct routing (1A bearers) for LTE-NR multi-RAT.

However, there are still some open issues:

1 Whether 3c/1a like or other user plan architecture to be used?

2 It is not clear about the meaning of “CA based LTE-NR aggregation” in the agreements since splitting at RLC layer is called as CA based aggregation in [1], but traditional CA concept is characterized by common MAC entity among different carriers;

3 SCG split was also proposed in [3]. However there is not agreement whether we will introduce this new bearer type or not.
In this contribution, we discuss these open issues and give our opinion.
2   Discussion

Protocol layer selection for supporting bearer split for LTE-NR tight interworking:

In last meeting, for split bearer, both splitting at PDCP and splitting at RLC were discussed, which is same as option 3C and 3D which were discussed in LTE DC SID. The user plane architecture of 3C and 3D are depicted in figure 1 for reference.
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Figure 1: Protocol architecture of 3C and 3D for rel-12 DC
As discussed in LTE DC study in [2], the drawbacks of 3D solution are:
· The throughput performance of Alternative 3D is decreased as the reordering timer increases. This is due to the delay of RLC retransmissions which affects the TCP congestion control. Therefore it cannot work well for non-ideal backhaul case.
· Additional L2 protocol impact on legacy LTE eNB and UE is needed to support 3D for LTE-NR tight interworking. Such as RLC SN space extension, because ARQ RTT increase due to Xn delay.
· Transferring RLC status report required on the Xn interface.

Since LTE-NR tight interworking shall cover both ideal backhaul and non-ideal backhaul scenario, to avoid additional complexity, unique solution is desirable for both ideal backhaul and non-ideal backhaul. Since 3C can cover both ideal backhaul and non-ideal backhaul scenario, and most functionalities of LTE DC can be reused, therefore selecting 3C to support split bearer for LTE-NR tight interworking could minimize LTE eNB and UE impact.
Proposal 1: Choose PDCP split (3C) as the only option to support split bearer for LTE-NR tight interworking for both ideal backhaul and non-ideal backhaul scenario.
Support of SCG split bearer:
The SCG split DRB was discussed in [3].  The corresponding figure is cited from [3] in figure 2.
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Figure 2: SCG split DRB user plan architecture
The main advantages of the SCG split DRB stated in [3] are:

· LTE MeNB could provide additional reliability for SCG DRBs in high frequency NR small sites. 
· And there is no interruption time to reconfiguration SCG bearer to SCG split bearer.
However, in our understanding:
Regarding the reliability:

·  RAN2 agreed at #94 meeting that NR shall study lower layer aggregation (e.g. CA-like) and upper layer aggregation (e.g. DC-like). It could be assumed that the low layer aggregation mechanism in NR will ensure the reliability of SCG link.
· URLLC is important for NR design, therefore the requirements of reliability of SCG link should be addressed in NR design. We do not see the need to change LTE-NR tight interworking for it.
Regarding the interruption time:
· The UP anchor for SCG split bearer is in SCG itself, and when SCG cannot work well, SCG is needed, i.e. anchor needs to be changed and security needs to be changed. We do not how to avoid the interruption time by SCG split bearer. 
In addition:
· Introduction of SCG-split DRB will lead additional complexity, since SeNB needs to manage the SCG split bearer at the MeNB side, and corresponding flow control mechanism is needed; 
· The original main benefit for 1A is for limited backhaul scenario, i.e. operator’s backhaul deployment may lead 3 times transmission of the data for 3C, and operator’s backhaul is not good enough. SCG-split DRB will have same problem as 3C, we do not see the motivation to have this new 3C mechanism.
Based on the analysis above, we do not see the motivation to introduce a new DRB type (i.e. the SCG split DRB) for LTE-NR tight interworking, and hence propose:
Proposal 2: Do not introduce SCG split DRB for LTE-NR tight interworking.
3   Conclusion
In this contribution, we discuss the possible user plane options for support of LTE-NR tight interworking, and have following proposals.

Proposal 1: Choose PDCP split (3C) as the only option to support split bearer for LTE-NR tight interworking for both ideal backhaul and non-ideal backhaul scenario.
Proposal 2: Do not introduce SCG split DRB for LTE-NR tight interworking.
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