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1
Introduction
RAN#71 agreed to start the new Study on New Radio Access Technology [1], with e.g. the following objectives:

Detailed objectives of the study item are:
(1) Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including
· Enhanced mobile broadband

· Massive machine-type-communications
· Ultra reliable and low latency communications 

(2) The new RAT shall be inherently forward compatible
<…>

(4) Study and identify  the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:

· Tight interworking between the new RAT and LTE 
· Interworking with non-3GPP systems
· Operation in licensed bands (paired and unpaired), and licensed assisted operations in unlicensed bands

· [Standalone operation in unlicensed bands is FFS]

The requirements in TR 38.913 [2] referred to above include the following:
8
Requirements for architecture and migration of Next Generation Radio Access Technologies

The RAN design for the Next Generation Radio Access Technologies shall be designed to fulfill the following requirements:

-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.

<…>

-
The design of the RAN architecture shall allow the deployment of new services rapidly and efficiently.

This contribution discusses motivation and possible solutions for dual connectivity between LTE and new RAT (NR). The overview of deployment scenario for interworking is also provided in [3].
2
Discussion
2.1
Motivation
One of the three identified usage scenarios for the new RAT is enhanced mobile broadband (eMBB), where the motivation is to boost the performance of the MBB available from networks deployed today. For eMBB, five deployment scenarios are already tentatively identified in the TR [2], one of which is dense urban where a macro-cell layer can be coupled with a micro-cell layer, and where the “key characteristics of this deployment scenario are high traffic loads, outdoor and outdoor-to-indoor coverage.” In this deployment scenario, representative values for the carrier frequency where the micro-cell layer can be operating are around 4GHz and around 30GHz. 
At the time of initial deployments of the new RAT, the current LTE deployments seem highly likely to still exist in operation. Indeed, an initial deployment of the new RAT can be one where NR micro cells are deployed on top of a pre-existing LTE macro-cell layer operating in a licensed band. 
Observation 1:
In an initial deployment of the new RAT, NR micro cells can be deployed on top of a pre-existing LTE macro-cell layer operating in a licensed band.

Here dual connectivity between LTE and the new RAT comes into play: in such a scenario, having the UE’s control-plane connection to an LTE macro cell makes it more robust against mobility – also because the NR micro cells can be operating in an unlicensed band. At the same time, the UE can be served by the high-performing new RAT in the user plane.
Proposal 1:
Capture in the TR that dual connectivity between LTE and the new RAT (NR), with the UE’s C-plane connection to an LTE macro cell, can provide connection stability to initial NR deployment as micro cells under pre-existing LTE coverage.
Naturally, as in LTE dual connectivity, there is no need to restrict the (equivalents of) MCG and SCG in LTE-NR dual connectivity to micro cells or macro cells specifically.
2.2
Possible solutions
The following high-level U-plane options considered in the pre-study [4] for LTE dual connectivity can equally be considered in the context of LTE-NR dual connectivity (with the obvious terminology adaptations):
-
Option 1: S1-U also terminates in SeNB;

-
Option 2: S1-U terminates in MeNB, no bearer split in RAN;

-
Option 3: S1-U terminates in MeNB, bearer split in RAN.

This already leads to one immediate observation. If, for a UE configured with LTE-NR dual connectivity, the only U-plane connection to the core network is from the LTE eNB, the very high bit rates provided by the new RAT will have to be accommodated by the route traversing that eNB. This could easily create a bottleneck because the LTE eNB and possibly its backhaul connection was never dimensioned to handle the kind of bit rates supported by the new RAT. Bringing the LTE eNB up to speed with such bit rates would hardly be achieved with a mere software upgrade.
Observation 2:
For a UE configured with LTE-NR dual connectivity, having the only U-plane connection to the core network from the LTE eNB could make the route traversing that LTE eNB a throughput bottleneck.

Given this observation, we propose the following.

Proposal 2:
Capture in the TR that, to avoid making the route traversing the LTE eNB a throughput bottleneck, LTE-NR dual connectivity should support a direct U-plane connection to the core network from the NR eNB.

3
Conclusion
In this contribution we discussed motivation and possible solutions for dual connectivity between LTE and new RAT (NR), and make the following observations:
Observation 1:
In an initial deployment of the new RAT, NR micro cells can be deployed on top of a pre-existing LTE macro-cell layer operating in a licensed band.

Observation 2:
For a UE configured with LTE-NR dual connectivity, having the only U-plane connection to the core network from the LTE eNB could make the route traversing that LTE eNB a throughput bottleneck.

Based on these, we propose the following:

Proposal 1:
Capture in the TR that dual connectivity between LTE and the new RAT (NR), with the UE’s C-plane connection to an LTE macro cell, can provide connection stability to initial NR deployment as micro cells under pre-existing LTE coverage.

Proposal 2:
Capture in the TR that, to avoid making the route traversing the LTE eNB a throughput bottleneck, LTE-NR dual connectivity should support a direct U-plane connection to the core network from the NR eNB.

A possible text proposal for capturing these is provided below in Appendix.
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Appendix: Text Proposal for TR 38.801
Beginning of Text Proposal
6
Radio access network procedures for New RAT
6.1
Tight interworking between new RAT and LTE
6.1.x2
NR tightly integrated in LTE
6.1.x2.x1
Solutions
Dual connectivity between LTE and the new RAT (NR), with the UE’s C-plane connection to an LTE macro cell, can provide connection stability to initial NR deployment as micro cells under pre-existing LTE coverage.

The following high-level U-plane options considered in the pre-study [TR 36.842] for LTE dual connectivity can equally be considered in the context of LTE-NR dual connectivity (with the obvious terminology adaptations):

-
Option 1: S1-U also terminates in SeNB;

-
Option 2: S1-U terminates in MeNB, no bearer split in RAN;

-
Option 3: S1-U terminates in MeNB, bearer split in RAN.

This already leads to one immediate observation. If, for a UE configured with LTE-NR dual connectivity, the only U-plane connection to the core network is from the LTE eNB, the very high bit rates provided by the new RAT will have to be accommodated by the route traversing that eNB. This could easily create a bottleneck because the LTE eNB and possibly its backhaul connection was never dimensioned to handle the kind of bit rates supported by the new RAT. Bringing the LTE eNB up to speed with such bit rates would hardly be achieved with a mere software upgrade.

For this reason, LTE-NR dual connectivity should support a direct U-plane connection to the core network from the NR eNB.

End of Text Proposal
