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Introduction
At the RAN #71, the Study Item description on “Next Generation New Radio Access Technology” has been approved [1]. The main usage scenarios for the new radio access technology (RAT) include:

· eMBB (enhanced Mobile BroadBand)
· mMTC (massive Machine Type Communications)
· URLLC (Ultra-Reliable and Low Latency Communications)

In the usage scenarios, there are several deployment scenarios considering millimetre wave (mmWave) frequency bands such as indoor hotspot, dense urban, urban macro and high speed in TR 38.913 [2]. Among the usage scenarios in the above, we discuss several considerations especially for eMBB from the high-level design perspective in this contribution.

Considerations
Tight interworking between macro and small cells
The new RAT is expected to cover wide array of spectrums from low frequency bands where current cellular networks operate (below 6GHz) to new mmWave frequency bands (above 6GHz). Thus, the deployment scenario consisting of macro cells in below 6GHz and small cells in above 6GHz can be considered in the new RAT.
Under the deployment scenario, the separate operation of the new RAT in either macro cell network or small cell network may not be enough in order to achieve the peak data rate defined in TR 38.913 [2]. Therefore, the tight interworking between macro and small cells should be considered as shown in Figure 1.
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Figure 1 – Tight interworking between macro cell and small cells

In Figure 1, the deployment consisting of legacy LTE/new RAT macro cell and new RAT small cell can be considered. For the interworking, the concept of dual connectivity can be enhanced. The extension of dual connectivity (e.g., multi-connectivity between the macro cell and multiple small cells) can be also considered for supporting seamless high data rate in anywhere of the network.
eMBB in a high speed scenario
The high speed deployment scenario aims to support continuous coverage along a railway track and provide consistent user experience with very high mobility as described in TR 38.913 [2]. In order to guarantee the above requirements, several technical challenges caused by high mobility should be taken into account as follows:
· Signal penetration loss into the carriage
· Large Doppler frequency shift/spread
· Frequent handover
These technical challenges can be effectively overcome by employing a relay-based two-hop transmission scheme as seen in Figure 2. The following candidate solutions to the above technical challenges can be considered.
· By deploying the high speed eMBB’s antenna on the top of the train, it is not needed for the signal to penetrate into the carriages, eliminating the signal penetration loss. The UEs can be served by the access points (APs) installed per carriage using technologies such as WiFi.
· The use of narrow beam antenna rather than broad beam antenna can significantly reduce the Doppler spread thanks to the increased directivity and decreased reflection/scattering. In addition, the Doppler shift itself can be easily compensated by automatic frequency control (AFC).
· All the UEs in the train are considered as group users and are subject to group handover, by which the resource management complexity can be greatly reduced compared to the conventional individual handover. The handover interruption time can also be minimized. In addition, by employing distributed antenna system (DAS) where multiple radio units (RUs) controlled by one eNodeB, the cell coverage can be much extended, further reducing handover frequency.
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Figure 2 – Relaying architecture for high speed 

Unified frame structure
There are efficient multiplexing and multiple access schemes for mmWave (e.g., Beam Division Multiple Access (BDMA), Polarization Division Multiple Access (PDMA)). Therefore, the design of the new RAT frame structure should take new multiplexing and multiple access schemes into account. In addition, the operation in both below and above 6GHz (e.g., scalable numerology) as well as service perspectives including eMBB, mMTC, and URLLC should be also considered in the design of the new RAT frame structure.
Summary
In this contribution, we discuss the certain considerations for the new RAT. The considerations are summarized as follows:

· Tight interworking between the macro cell and the small cell should be considered.
· Mobility-related structures and functions should be considered in a high speed deployment scenario.
· [bookmark: _GoBack]The unified design of the new RAT frame structure should take both below and above 6GHz frequency bands into account.
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