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1
Introduction
During the joint RAN/SA session of TSG RAN#72, deployment scenarios were discussed based on [1], and the outcome of the discussion captured in [2].

In this contribution we focus on the following tasks from [2]:

-
RAN2/3 should continue to work on option 3 (together with the other options)
-
R1/R2/R3/R4/S2 to ensure availability of forward compatibility and report to RAN#75
In particular, this paper focuses on deployment option 3/3A, which is LTE connected to EPC with non-standalone NR.
2
Deployment option 3/3A
LTE was introduced as a fully functional standalone system, and interworking with other RATs was introduced only afterwards. For NR, tight interworking options are being discussed from the beginning and are seen as attractive options to gradually introduce NR. Operators have the possibility to roll out NR according to their particular needs and preferences.

Option 3/3A shown in figure 1 below is an important deployment scenario for tight interworking particularly for early NR deployments. 
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Figure 1: LTE connected to EPC with non-standalone NR (Options 3 and 3A)
A challenge for early deployments is coverage, especially for NR where new frequency bands are deployed. The new frequency bands have significantly higher carrier frequency, e.g. 28GHz, 39GHz or higher. In those bands pathloss is much higher and hence cells have a very limited coverage. Since the new frequency band are not occupied by previous 3GPP systems and typically have a large bandwidth they are well suited for early NR deployments.
Hence, assuming the gNB is a small cell on higher frequencies, a coverage layer is beneficial especially in scenarios with mobility. For early deployments, existing LTE eNB provide means for excellent coverage in most areas. Hence option 3/3A provides a solution for operators to introduce NR on high frequencies assuming strong LTE coverage.
Observation 1: Deployment option 3/3A is particularly interesting for early introduction of small cells on higher frequency bands. 
Depending on the migration strategy, it may be desirable to rely on existing LTE assets as much as possible and focus investments on providing NR RAN coverage to gain access to new spectrum and bandwidth for local hotspot areas. Hence a scenario based on EPC is attractive for operators who want to focus on providing RAN access to NR but do not want to invest in NG Core immediately. This scenario is suitable for a gradual migration towards the NG System. 
From scenario 3/3A, the next migration step may depend on whether sufficient NR coverage can be provided or not. Migration to option 7/7A shown in figure 2 may be the next step, introducing NGC but still relying on LTE coverage. 
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Figure 2: eLTE connected to NGC with non-standalone NR (Options 7 and 7A)

Alternatively, migration to option 2 shown in figure 3 may be considered if there is sufficient NR coverage.
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Figure 3: NR connected to NGC (Option 2)

Observation 2: From deployment option 3/3A, migration to either option 7/7A or option 2 may be the next step.

Introducing NR via option 3/3A introduces the new air interface first and gives access to new spectrum. However, using EPC implies that not the full set of features of NR is available. For example new QoS mechanisms are not available with EPC. Also since control plane is based on LTE, latency reductions over LTE are challenging as well as reliability enhancements. Furthermore, mMTC is supported at maximum on the level of LTE. mMTC enhancements are not in the focus of option 3/3A. The main use case for option 3/3A is eMBB.
Proposal 1: Option 3/3A shall support mainly eMBB type of services and RAN3 shall focus the investigations of Option 3/3A for this use case. 
Since option 3/3A is intended for early deployments, special attention must be payed to forward compatibility. For RAN3 this implies that decisions on interfaces and functionality should not prevent any feature or functionality specified for the standalone NR system. However forward compatibility does not imply that option 3/3A capable UEs should also be capable of accessing a standalone NR system. 
3
Conclusion
In this paper, we analyse deployment option 3/3A as a possible migration strategy towards the NG System.  The following was observed:
Observation 1: Deployment option 3/3A is particularly interesting for early introduction of small cells on higher frequency bands. 

Observation 2: From deployment option 3/3A, migration to either option 7/7A or option 2 may be the next step.

The following is proposed:
Proposal 1: Option 3/3A shall support mainly eMBB type of services and RAN3 shall focus the investigations of Option 3/3A for this use case. 
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