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1 Introduction

In this contribution we will analyze how NR Dual Connectivity options 7/7a/7x [1] can be supported by network signaling protocols.
2 Discussion
2.1 NR DC Options
In Option 7/7a/7x [1], DC is achieved if the eLTE eNB (taking a similar role as the MeNB in LTE) is connected to the NGC with non-standalone NR (taking a similar role as the SeNB). The NR user plane can go directly to the NGC (Option 7a) or via the eLTE eNB (Option 7). In this case, dedicated procedures are needed for the Xn interface between eLTE eNB and gNB; a note in [1] states that Xn procedures and protocols for Option 7/7a should be the same as Option 4/4a.
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Figure 3 NR architecture Options 7 and 7a (above), 7x (below) [1]. Xn is the interface between the eNB and the gNB.
For this option, the same DC procedures as for LTE can be reused, with the following additions as observed in [1]:

· Tunnel endpoint information from the eNB (MeNB) in the SeNB ADDITION REQUEST and SeNB MODIFICATION REQUEST messages;

· Tunnel endpoint information from the gNB (SeNB) in the SeNB ADDITION REQUEST ACKNOWLEDGE and SeNB MODIFICATION REQUEST ACKNOWLEDGE messages;

For Option 7x, the flow control procedure works in the reverse direction as compared to legacy DC, i.e. DL USER DATA signaled from the gNB to the eNB and DL DATA DELIVERY STATUS signaled in the opposite direction.
Proposal 1: The same procedures as in LTE can be reused for Options 7/7a/7x, with the addition, for Option 7x, of tunnel endpoint information in the addition and modification procedures and the possibility to use flow control in the reverse direction.
In Option 4/4a [1] (down-prioritized), DC is achieved by connecting the gNB to the NGC with non-standalone E-UTRA (taking a similar role as the MeNB in LTE) is connected (taking a similar role as the SeNB). The E-UTRA user plane can go directly to the NGC (Option 4a) or via the gNB (Option 4). 
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Figure 2 NR architecture Options 4 and 4a [1]. Xn is the interface between the eNB and the gNB.

Even though Options 4/4a have been down-prioritized, it is worth noting that purely from a RAN3 point of view, once Xn support is in place for Options 7/7a, it will be possible to also support Options 4/4a without the need for further changes.

Observation 1: Purely from a RAN3 point of view, once Xn support is in place for Options 7/7a, it will be possible to also support Options 4/4a without the need for further changes.
3 Conclusions and Proposals
Taking as baseline the current LTE DC and the NR architecture options, we have proposed a way forward to support NR DC in XxAP and XnAP. Our proposal and observation are summarized below.
Proposal 1: The same procedures as in LTE can be reused for Options 7/7a/7x, with the addition, for Option 7x, of tunnel endpoint information in the addition and modification procedures and the possibility to use flow control in the reverse direction.

Observation 1: Purely from a RAN3 point of view, once Xn support is in place for Options 7/7a, it will be possible to also support Options 4/4a without the need for further changes.
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