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1
Introduction
A new study item was agreed at RAN#71 that aims to develop a New Radio Access Technology [1]. One of the objectives of the study is to support tight interworking between LTE and NR. In this contribution we are discussing the deployment scenarios for such interworking.
2
NR-LTE deployment options
2.1
Overview

The following deployment scenarios are considered for LTE-NR interworking as shown in Figure 1:

1)
NR tightly integrated in LTE (LTE-NR Dual Connectivity based);
2)
NR and LTE stand-alone;
3)
LTE tightly integrated in NR (NR-LTE multi-connectivity) 
4) 
NR and LTE stand-alone anchored to NextGen Core
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Figure 1: Deployment Scenarios
2.2
NR tightly integrated in LTE 
In this scenario, the NR-NB is connected to the eNB through dual-connectivity. The benefit of this approach is the possibility of gradual deployment of NR in local hotspot areas where NR data rates are required first. At the same time user can benefit from LTE coverage.
The access and mobility of the NR-NB is controlled by the LTE eNB. The NR would be lightweight especially in L3 control procedures since they are based on LTE. The standardisation focus of this deployment option would be on NR-PHY and NR-MAC layers to allow access to new spectrum bands. 
More interworking related aspects of this option are discussed in [2].
2.3
NR and LTE stand-alone 

This scenario is the traditional multi-RAT operation with independent operation. Access and mobility may be controlled by either the LTE eNB or the NR Node. Both systems can evolve separately. The challenge in this deployment is the tight interworking between LTE and NR [1], requiring fast handovers.
Note: Analysis of interface between EPC and NextGen Core is FFS (including SA2). 

2.4
LTE tightly integrated in NR

In this scenario, the interworking is based on NR multi-connectivity where multi-connectivity here refers to the aggregation of different radio legs in the most general form to be defined for NR. Access and mobility will be controlled by the NR.   
2.5 
NR and LTE stand-alone anchored to NextGen Core
In this scenario, NR an LTE operate in stand-alone manner both anchored in the NextGen core. Access and mobility may be controlled by either the LTE eNB or the NR-NB. Interworking between NR and LTE in form of fast handover [3] is simplified compared to scenario 2 since the same core is used.
2.6
Summary for deployment scenarios
From the above deployment scenarios scenario 1 and 2 are seen more likely in the initial phase of NR deployments. The first scenario allows for a lightweight deployment based on LTE with the focus on extending data rates while the second gives access to new spectrum independently of LTE and will address all use cases defined for NR in [4]. The third and fourth scenario will only come into use once NR is widely available including NextGen core. 

Proposal 1:
Capture discussed options in the TR as provided in the Appendix
3.
Conclusion
In this contribution three LTE-NR interworking deployment scenarios were discussed and it was proposed to capture the TP provided in the Appendix.

Proposal 1:
Capture discussed options in the TR as provided in the Appendix
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Beginning of Text Proposal
6
Radio access network procedures for New RAT
6.1
Tight interworking between new RAT and LTE
6.1.x1
Overview
The following deployment scenarios are considered for LTE-NR interworking as shown in Figure X:

1)
NR tightly integrated in LTE (LTE-NR Dual Connectivity based);
2)
NR and LTE stand-alone;
3)
LTE tightly integrated in NR (NR-LTE multi-connectivity) 
4) 
NR and LTE stand-alone anchored to NextGen Core
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Figure X: Deployment Scenarios
6.1.x2
NR tightly integrated in LTE
In this scenario, the NR-NB is connected to the eNB through dual-connectivity. The benefit of this approach is the possibility of gradual deployment of NR in local hotspot areas where NR data rates are required first. At the same time user can benefit from LTE coverage.

The access and mobility of the NR-NB is controlled by the LTE eNB. The NR would be lightweight especially in L3 control procedures since they are based on LTE. The standardisation focus of this deployment option would be on NR-PHY and NR-MAC layers to allow access to new spectrum bands. 
6.1.x3
NR and LTE stand-alone
This scenario is the traditional multi-RAT operation with independent operation. Access and mobility may be controlled by either the LTE eNB or the NR Node. Both systems can evolve separately. The challenge in this deployment is the tight interworking between LTE and NR, requiring fast handovers.

Note: Analysis of interface between EPC and NextGen Core is FFS (including SA2). 

6.1.x4
LTE tightly integrated in NR
In this scenario, the interworking is based on NR multi-connectivity where multi-connectivity here refers to the aggregation of different radio legs in the most general form to be defined for NR. Access and mobility will be controlled by the NR.   
6.1.x5
NR and LTE stand-alone anchored to NextGen Core
In this scenario, NR an LTE operate in stand-alone manner both anchored in the NextGen core. Access and mobility may be controlled by either the LTE eNB or the NR-NB. Interworking between NR and LTE in form of fast handover is simplified compared to scenario 2 since the same core is used.
6.1.x6
Summary for deployment scenarios
From the above deployment scenarios scenario 1 and 2 are seen more likely in the initial phase of NR deployments. The first scenario allows for a lightweight deployment based on LTE with the focus on extending data rates while the second gives access to new spectrum independently of LTE and will address all use cases defined for NR. The third and fourth scenario will only come into use once NR is widely available including NextGen Core. 

End of Text Proposal
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