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1 Introduction
Besides support for EN-DC in Rel.15, RAN Plenary has added other dual connectivity options of NG-EN DC, NE-DC, and NR-NR DC for completion by December 2018. This document provides an overview of key common requirements for the options as well as emphasizes the need for considering fast and efficient transitions between options.
2 Transitions between EN-DC, NE-DC, NG-EN DC, and NR-NR DC
The reasons for choosing to deploy a given dual connectivity option may depend on a variety of factors including spectrum availability, RAN/CN equipment availability, device penetration for different RATs/releases, and coverage/mobility use cases. However, the options should not be designed in isolation from one another, rather there is also a need to consider the implications of simultaneous operation of different DC options.
However, for EN-DC in Rel.15 so far this has not been considered. In fact, as captured in 37.340, Inter-RAT Inter-MN HO with/without SN change is not supported (i.e. no EN-DC to DC transition) and Inter-RAT SN change procedure with single RRC reconfiguration is not supported (i.e. no EN-DC transition to NR-NR DC) [1]. Therefore, if devices support multiple options and the network wishes to make a transition between them due to coverage, mobility, service availability or other reasons, it requires complex coordination or service interruptions due to signalling and measurement reporting delays.
Figure 1 gives examples of key scenarios of interest for maintaining SN or MN connectivity during transitions between different dual connectivity options. 
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Figure 1. Transitions between different dual connectivity options
Typically, small cells will be deployed as SNs while the macro network provides basic mobility and control plane anchoring via LTE or NR MCGs. Therefore, the majority of the throughput or low-latency services would be provided by SCGs on the SNs, especially in the case of FR2 deployments due to the large bandwidths available. As a result, enhancements should be considered to maintain SCG connectivity during transitions and improve mobile user experience. In addition, fast transition between SCGs of different RATs (e.g. NR-NR DC to NE-DC) is also useful since the MN does not need to change. 

Of course, careful study is required to take into account factors such as required measurement configuration and reporting coordination, how to avoid interruptions during HO, and consideration of RF architecture and capabilities at the UE to support switching between options quickly (e.g. NE-DC and NR-NR DC). Also, EN-DC should be included along with NE-DC, NG EN-DC, and NR-NR DC as different possibilities for fast transitions between dual connectivity options.
Proposal 1: Enhancements to support efficient Inter-MN HO or SN change between different dual connectivity options (including EN-DC) should be supported as part of the Rel.15 late drop.
3 Support for LTE-NR Coexistence
During the NR SI and WI, significant study and effort was made to specify support for coexistence of LTE and NR on shared spectrum. This feature is critical for network deployments in order to enable efficient migration of network deployments from LTE-only to a mix of LTE and NR. This paradigm aligns with the motivation discussed in the previous section about the need for simultaneous operation of multiple options in a network, along with transitions between the options.
Therefore, the ability to utilize LTE-NR Coexistence and corresponding features (e.g. indication of reserved resources, CRS rate matching, single vs. multiple UL Tx, and coordination of time/frequency resources between (ng)eNBs and gNBs should be unaffected by the dual connectivity option(s) deployed in the network. This does not necessarily imply the development of new features to support LTE-NR Coexistence for NE-DC, NG EN-DC, or NR-NR DC, but careful review of the design of the options should take into account this requirement and leverage the existing features which are available for EN-DC and Option 2 (no DC).

Proposal 2: The ability to utilize LTE-NR Coexistence and corresponding features (e.g. indication of reserved resources, CRS rate matching, single vs. multiple UL Tx, and coordination of time/frequency resources between (ng)eNBs and gNBs should be unaffected by the dual connectivity option(s) deployed in the network (e.g. EN-DC, NE-DC, NG EN-DC, or NR-NR DC).
4 Conclusion
This contribution analyzed the random access procedure for NR-U. The following proposals were made:

Proposal 1: Enhancements to support efficient Inter-MN HO between different dual connectivity options (including EN-DC) without SN change should be supported as part of the Rel.15 late drop.
Proposal 2: The ability to utilize LTE-NR Coexistence and corresponding features (e.g. indication of reserved resources, CRS rate matching, single vs. multiple UL Tx, and coordination of time/frequency resources between (ng)eNBs and gNBs should be unaffected by the dual connectivity option(s) deployed in the network (e.g. EN-DC, NE-DC, NG EN-DC, or NR-NR DC).
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