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1   Introduction
The study on New Radio Access Technology was approved at RAN #71 in [2]. The objectives of LTE-NR tight interworking are shown as follows.
(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
· ….
In TR 38.913, the following architecture requirements on New RAT (NR) have been captured with regard to the scenarios and requirements for next generation radio access:
-
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.

We know that the standalone new RAT which means that a UE accesses the NR and the new core network without LTE assistance may have high priority to study in the study item.

However, there do have some cases where LTE-new RAT interworking may be needed. This document will identify the ones which need to be considered for LTE-NR tight interworking.
2   Discussion
In this section we describe a set of scenarios.
· Scenario 1: LTE-NR collocated (variants: LTE micro/NR micro, LTE macro/NR macro)
LTE and NR are deployed collocated in this scenario, as depicted in Figure 2-1a and Figure 2-1b, it has two variants according to the site size, a LTE micro site collocated with a NR micro and a LTE macro site collocated with a NR macro site.

The LTE-NR collocated micro variant may be mapped to the deployment scenario of indoor hotspot and dense urban in [1]. The LTE-NR collocated macro variant may be mapped to the deployment scenario of rural and urban macro in [1].
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Figure 2-1a: LTE-NR collocated, micro site




Figure2-1b: LTE-NR collocated, macro site
The NR may be deployed collocated with LTE for capacity improvement in hotspots and for coverage in rural and urban by reusing existing LTE sites. And new LTE-NR dual radio micro may also be deployed in hotspots since operators may have spectrums for LTE and NR simultaneously. In this scenario NR and LTE provides similar coverage.
· Scenario 2: LTE-NR non-collocated, overlapped (LTE macro, NR micro)
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Figure 2-2: LTE-NR non-collocated, overlapped
In this scenario, LTE macro eNBs provide the basic coverage, where new NR micros are deployed overlapped. This scenario could be mapped to the deployment scenario of indoor hotspot, dense urban for NR, rural and urban macro for LTE macro site in [1].

Scenario 2 may exist in case NR micros are deployed in urban hotspots with previous LTE macro network providing coverage. In this scenario, the LTE macro cell provides coverage and NR micro cell boosts high capacity.
· Scenario 3: LTE-NR non-collocated, non-overlapped (LTE outdoor macro, NR indoor micro)
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Figure 2-3: LTE-NR non-collocated, non-overlapped
With the experience in LTE heterogeneous network, it is foreseen that the NR micros may be deployed for capacity boosting and coverage extension purpose. For the latter case LTE macro eNBs provide the basic coverage, where new NR micros are deployed in indoor or outdoor where the LTE coverage is limited or weak. This scenario could be mapped to the deployment scenario of indoor hotspot, dense urban for NR, rural and urban macro for LTE macro site in [1].

· Scenario 4: LTE-NR non-collocated, overlapped (NR macro, LTE micro)
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Figure 2-4: LTE-NR non-collocated, overlapped
In this scenario, NR macro NBs provide the basic coverage, where LTE micros are deployed overlapped. This scenario could be mapped to the deployment scenario of indoor hotspot, dense urban for LTE micro, rural and urban macro for NR macro site in [1].

Scenario 4 may exist in case NR macros are deployed to provide coverage in low frequency band and where there are legacy LTE micros that deployed beforehand under the coverage of the NR macros.
· Scenario 5: LTE-NR collocated, HetNet (LTE macro and micro, NR macro and micro)
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Figure 5 LTE-NR collocated, HetNet
This scenario is the combination of scenario 1, 2, and 4. 
Reusing the existing LTE site place, the NR can be deployed at both LTE macro and micro sites. The NR macro site is deployed collocated with the LTE macro site, and the NR micro is deployed collocated with the LTE micro site. In this scenario NR and LTE provides similar coverage.
3   Conclusion
This document elaborates the deployment scenarios for LTE-NR tight interworking with the baseline scenarios in [1] and proposes to agree to the following observation and proposals:
Proposal 1: The study on LTE-NR tight interworking should consider the 5 scenarios in section 2.
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