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1 Introduction

In the current agreed TR 38.801[1], architecture Options 2, 3/3a, 4/4a, 5, 7/7a in [2] for providing NR access to suitably capable UEs have been captured. These options are proposed to be considered when discussing on the RAN-CN interface and the interface between E-UTRA and NR RAT. In this paper, further considerations on option 4, non-standalone E-UTRA architecture are presented. The corresponding TP is also proposed. 

2 Discussion 
For Option 4&4a, it is described in [1] as the following, 
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Figure 6.3.1-3: Options 4 and 4A

In Option 4/4A, the gNB is connected to the NGC with Non-standalone E-UTRA.  The E-UTRA user plane connection to the NGC goes via the gNB (Option 4) or directly (Option 4A).

In this option, dual-connectivity between new RAT and E-UTRA can be achieved, where the gNB acts as a master mode and is interworked with non-standalone E-UTRA, which acts as a slave node. Non-standalone E-UTRA has been defined in [1] as a deployment configuration where the eLTE eNB requires a gNB as anchor for control plane connectivity to NGC. It is found that only eLTE is considered as a SeNB in this option, nevertheless, since E-UTRA includes both LTE and eLTE, the architecture option that LTE eNB acts as a SeNB, as depicted in Figure 1, should also be considered and supported for Option 4.
Observation 1: In the standalone NR assisted E-UTRA architecture (Option 4/4a), only eLTE eNB is considered as SeNB. 
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Figure 1 gNB connecting to the NGC with Non-standalone LTE eNB

The main reason underpinning this non-standalone LTE architecture in Figure 1 lies in that eLTE requires LTE to be evolved to support the connection to NGC, However, for mobile operators with a huge deployment scale, e.g., up to 1~2 million LTE eNBs, upgrading LTE eNB to eLTE eNB requires significant cost and effort. On the other hand, even though the operators may decide to perform this kind of upgrading, they cannot accomplish it in one attempt. Considering some operators could obtain lower frequency to provide the wide area coverage, they may choose NR standalone operation for 5G early deployment. To fully exploit the spectrum resources and investment of LTE, it may leverage on LTE eNB as a SeNB to boost the capacity while not upgrades all the LTE eNB to eLTE eNB. Based on above consideration, we think the architecture gNB connecting to the NGC with LTE eNB as a SeNB should also be considered for Option 4 and moreover, the interface between LTE eNB and gNB, as well as the architectural and procedural aspect should be studied. 
Proposal 1: RAN3 to consider the architecture that gNB connecting to the NGC with LTE eNB as SeNB as an alternative for Option 4. 
Proposal 2: RAN3 to capture the affiliated TP in TR and further study the interface between LTE eNB and gNB, as well as the architectural and procedural aspect. 
3 Conclusion
By going through updated TR，it is found that for standalone NR assisted E-UTRA architecture, only eLTE eNB acting as a SeNB is captured while LTE eNB as a SeNB was not reflected. Nevertheless, some operators may plan to use non-standalone LTE eNB architecture for 5G deployment. Our observations and proposals are summarized as below, 
Observation 1: In the standalone NR assisted E-UTRA architecture (Option 4/4a), only eLTE eNB is considered as SeNB. 
Proposal 1: RAN3 to consider the architecture that gNB connecting to the NGC with LTE eNB as SeNB as an alternative for Option 4. 
Proposal 2: RAN3 to capture the affiliated TP in TR and further study the interface between LTE eNB and gNB, as well as the architectural and procedural aspect of proposed architecture. 
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5 Text Proposal
----------------Start of the First Change (Section 3.1)---------------
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [2].

eLTE eNB: The eLTE eNB is the evolution of eNB that supports connectivity to EPC and NGC.

New RAN: A Radio Access Network which supports either NR or E-UTRA or both, interfacing with the NGC (see TR 23.799 [6]). 

New Radio: A new radio access technology which is studied under [1].

Network Slice: A Network Slice is a network created by the operator customized to provide an optimized solution for a specific market scenario which demands specific requirements with end to end scope as described in TR 23.799 [6]. 

Network Function (NF): A Network Function is a logical node within a network infrastructure that has well-defined external interfaces and well-defined functional behaviour.

Non-standalone NR: A deployment configuration where the gNB requires an LTE eNB as anchor for control plane connectivity to EPC, or an eLTE eNB as anchor for control plane connectivity to NGC.

Non-standalone E-UTRA: A deployment configuration where the eLTE eNB or LTE eNB requires a gNB as anchor for control plane connectivity to NGC.

User Plane Gateway: Termination point of the NG-U interface.
----------------End of the First Change---------------
----------------Start of the Second Change (Section 7.1)---------------

[image: image3.emf]NGC

eLTE eNB gNB

NG-U NG-C

NGC

eLTE eNB gNB

NG-U NG-U NG-C

NGC

LTE eNB gNB

NG-U NG-C



Figure 6.3.1-3: Options 4 and 4A

In Option 4/4A, the gNB is connected to the NGC with Non-standalone E-UTRA.  The E-UTRA user plane connection to the NGC goes via the gNB (Option 4) or directly (Option 4A).
----------------End of the Second Change---------------
----------------Start of the Third Change (Section 10.1.3)---------------
10.1.3
Option 4/4a

10.1.3.1
Architectural aspects

Radio Protocol Architecture for the User Plane is pending to RAN2 (FFS).
Network interface configurations can be defined in Figure 7.1.3.1-1 and Figure 7.1.3.1-2.
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Figure 7.1.3.1-1: C-Plane connectivity for Option 4/4a
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Figure 7.1.3.1-2: U-Plane connectivity for Option 4/4a

10.1.3.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] can be a reference for defining the new Xn/Xx based procedures, in which gNB and eLTE/LTE eNB connected via Xn/Xx are considered to have the role similar to MeNB and SeNB, respectively.
Editor Note: Whether to use Xx interface to support NR assisted nonstandalone LTE architecture is FFS
----------------End of the Third Change---------------
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