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1. Introduction
Regarding the design of user plane functions for the support of LTE-NR tight interworking, it should be considered how to reuse LTE DC mechanisms and avoid the impact to legacy LTE. In RAN2#94, RAN2 agreed to study both split bearer (3C bearers) and direct routing (1A bearers) for LTE-NR multi-RAT. In RAN2#95, RAN2 agreed to study SCG split bearer. 
In this contribution, we mainly discuss how to design the user plane functions for the support of LTE-NR tight interworking.
2. Discussion 
For LTE DC, from user plane perspective, the design of 3C solution covers all required new functions. Therefore in this paper, we only analyze the impact of 3C.

Similar to LTE DC, the 3C architecture for LTE-NR tight interworking is depicted as follows:
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Figure 1: The user plane architecture of 3C
In the following parts, we discuss the detailed user plane aspects based on above architecture and take into account the design of LTE DC.
Before discuss the details, we would like to discuss the design principle on LTE-NR tight interworking. In our understanding, to avoid the additional complexity on LTE side, and to avoid additional standards efforts, we should reuse LTE DC mechanisms as much as possible, and avoid the impact to LTE.

Design principle: To introduce LTE NR tight interworking, we should reuse the LTE DC mechanisms as much as possible, and avoid/minimize the impact to LTE. 
2.1 Downlink and Uplink design

For downlink design, the DC related functions are PDCP PDUs reordering, PDCP data-recovery procedure and flow control. It is proposed to reuse in 3C architecture for LTE-NR tight interworking and will be further discussed in RAN2. 
For uplink design, based on the related functions designed in LTE DC, it is also preferred to reuse for LTE-NR tight interworking, e.g., separate LCP mechanisms, buffer status reporting, whether the power could be shared between LTE and NR first or not, and then the decision of using LTE DC or LWA like mechanism can be made.
2.2 Impact on NR UP design
SA2 is discussing the support of new QoS framework for NR, e.g. flow based QoS. Similar discussion occurs in RAN2 as well.  The new function of QoS mapping between NR flow based QoS and LTE QoS framework may be needed for LTE-NR DC. It will also bring the changes in RAN3.
The simple way could be that NR adapts to LTE QoS. That is in case of LTE acts as the anchor, LTE only needs to send the LTE based QoS parameters of split bearer to NR, and NR will create correspond resources for these split bearer according to the QoS parameters of LTE. In case of NR acts as anchor, NR needs to send the LTE based QoS parameters of split bearer to LTE, and LTE will create the corresponding resource for these split bearers. 
Proposal: NR should do the mapping between LTE QoS and NR QoS for LTE-NR tight interworking.

3. Conclusion
In this contribution, we discuss the details of user plane for LTE-NR tight interworking, and have the following proposal:
Design principle: To introduce LTE NR tight interworking, we should reuse the LTE DC mechanisms as much as possible, and avoid/minimize the impact to LTE. 
Proposal: NR should do the mapping between LTE QoS and NR QoS for LTE-NR tight interworking.
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