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1. Introduction

At the previous RAN3#93 meeting, contributions from some operators on migration towards RAN for New RAT have been discussed ([2], [3], [4]) and the relevant description captured in the TR 38.801 [1]. 

This document provides TIM view about the migration path towards the 5G, with respect to the possible architecture options captured in [1] and addressing two radio technologies (LTE and the New RAN), two core networks (EPC and the NextGen Core) and the way to aggregate and to link them so that services can be provided.
2. Discussion

1.1 Consideration on architectural evolution towards 5G
According to TIM vision, from 3GPP Rel-15 onwards, the evolution of LTE (so far referred to as “eLTE”) and the New Radio (NR) are part of a multi-RAT architecture defining the “5G” radio access, since  LTE is already evolving to meet 5G requirements, also in the framework of the ITU-R IMT-2020. As such, both eLTE and NR shall be part of the New RAN. This approach is pursued in order for the operator to address the following key points:

· to continue the exploitation of already deployed LTE networks and to allow a fast introduction of the new radio access technology relying on coverage provided by LTE;
· eLTE eNB will need to maintain the coverage already reached by LTE deployments and to support services provided by legacy EPC, as well as to handle legacy UEs (both home and roamers);
· radio coverage will have to combine both low and high frequencies, in order to provide both umbrella and hot spot coverage and to cope with first 5G services having very different coverage requirements (from deep indoor IoT to localized Industry 4.0).
With respect to the Core Network (CN), SA2 is still working on the NextGen Core architecture [5], even if it is not clear so far whether it will be based on an evolution of the current EPC architecture or based on a “clean slate” approach. However, whatever will be the choice about NextGen Core, the following essential requirements have to be fulfilled:
· New RAN capable UEs shall be served by NextGen Core;
· eLTE eNB shall be able to connect to both the NextGen Core and the EPC to properly redirect UEs to the right Core Network (e.g., legacy pre Rel-15 UEs have to be managed by EPC).
It is assumed that a deployment relying on EPC could not be able to support all 5G addressed requirements to support services in the different scenarios (eMBB, URLLC, mMTC), by limiting several opportunities an operator could have in the verticals markets.
It follows that the launch of a New RAN without a new CN would just increase dependency on legacy EPC, thus creating complex roaming scenarios and limiting the business opportunities. Therefore, any phased approach that results in fragmentation of 5G ecosystem should be avoided, hence New RAN capable UEs shall be served by the NextGen Core since early phases of the New RAN deployment.

Observation: New RAN capable UEs shall be served by the NextGen Core since early phases of New RAN deployments.
The previous observation is at the basis of the migration path for 5G deployment described below, driving the choice of the supported architectures among the possible options under study, as agreed in [6] and described in [1].
1.2 Migration path for 5G deployments
In an initial 5G deployment, NR nodes will be mainly deployed in Non-standalone mode (NSA-NR)  through an interworking with eLTE nodes and with a connection to the NextGen Core (i.e. Option 7 and/or 7a described in [1]). Existing eNBs will be progressively upgraded to support both the NG interface towards NextGen Core and the existing S1 towards the EPC. 
All New RAN capable UEs can be steered to NextGen Core (also when the RAN is based on eLTE only, i.e. Option 5 described in [1]), as shown in Figure 1.

Step 1: The first step of migration path towards 5G shall be based on Option 5 and Option 7 deployments.
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Figure 1: First step on migration towards 5G
In a second phase, eLTE and NR coverage will increase and NextGen Core will support most of the UEs, whilst EPC will gradually shrink. Besides the NSA-NR scenarios, also the Standalone mode (SA-NR) will be deployed, depending on use cases and commercial availability (i.e. Option 2 described in [1]), as depicted in Figure 2. 
Step 2: The second step of migration path towards 5G shall introduce Option 2 to extend the deployments based on Option 5 and Option 7 of Step 1, depending on use cases to be addressed.
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Figure 2: Second step on migration towards 5G

The final 5G target architecture is depicted in Figure 3 and will be based on New RAN only, i.e. with all LTE legacy nodes upgraded to eLTE; the EPC Core will be maintained to manage legacy UEs only, which are unable to access the New RAN.  
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Figure 3: Final 5G target architecture
In the following Section 5 a Text Proposal addressing this two-step approach is provided, in order to be captured in the TR 38.801[1] as an alternative among the possible migration paths.
Proposal 1: Agree to include in the TR 38.801 the migration path based on the above two-step approach. 
3. Conclusion

The document explained the motivation addressing the TIM migration path towards 5G based on the following Observation:
Observation: New RAN capable  UEs shall be served by the NextGen Core since early phases of New RAN deployments.
As a consequence, the following two-step approach is addressed:
Step 1: The first step of migration path towards 5G shall be based on Option 5 and Option 7 deployments.
Step 2: The second step of migration path towards 5G shall introduce Option 2 to extend the deployments based on Option 5 and Option 7 of Step 1, depending on use cases to be addressed.
It is also proposed to capture in the TR 38.801 [1] the text proposal provided in Section 5.
Proposal 1: Agree to include in the TR 38.801 the migration path based on the above two-step approach. 
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5. Text Proposal

14
     Migration towards New RAN
Editor’s notes: Intention is to capture how migration from existing E-UTRAN to the RAN supporting new RAT may occur (i.e. to capture the required modification/upgrades to E-UTRAN in order to evolve to the RAN supporting new RAT).
Beginning of Text Proposal for TR 38.801
14.X
Potential Migration Path 4 [Y]
14.X.1
Deployment considerations
In order to limit dependency on legacy EPC, to reduce complexity in roaming scenarios and to enable wide business opportunities, any phased approach in the migration path that results in fragmentation of the ecosystem should be avoided, hence UEs under New RAN coverage shall be able to connect to the NGC since early phases of New RAN deployment.

Initial deployment shall be “future-proof”, by avoiding any legacy with respect to subsequent deployment phases. In the early phase eLTE and the NR will be deployed gradually. 
· NR gNBs will be mainly deployed in Non-standalone mode through an interworking with eLTE eNBs and with a connection to the NGC. Some of the existing LTE eNBs need to be gradually upgraded to eLTE eNBs to support the NG interface towards NGC, in addition to supporting the existing S1 towards the EPC. 
· All New RAN capable UEs can be steered to NGC.
In a second phase, NGC will support most of the UEs, whilst EPC will gradually shrink. Besides the Non-standalone NRs, also the Standalone NRs will be deployed, depending on use cases and commercial availability.
The final target architecture will be based on New RAN only, i.e. with all LTE eNBs upgraded to eLTE eNBs, and on NGC, whilst the EPC will be maintained to manage legacy UEs only, which are unable to access the New RAN.  
14.X.2
Two-step migration path

The following steps are identified based on previous deployment considerations:
Step 1: Early New RAN deployments are based on Option 5 and Option 7
Step 2: Extension of Step 1 by introducing deployments based on Option 2
NOTE: Options 2, 5 and 7 are described in section 6.3.1. 
· Option 7 may include 7 and/or 7a.

End of Text Proposal for TR 38.801
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