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1
Introduction
This paper provides a text proposal to address the editor’s notes in section 14 of TR 38.801.
2
Text Proposal for TR 38.801 V1.0.0
Beginning of Text Proposal
14
Migration towards RAN for NR

14.1
Potential migration path 1 [8]

14.1.1
Step 1 deployment

When NR is launched on day 1, a likely scenario is to deploy NR on frequencies higher than those being used for LTE. In this case, the NR coverage is most likely to be much smaller than the existing LTE coverage, especially for frequencies above 6 GHz. For eMBB which can be regarded as continuous evolution of the existing cellular service, it is desirable if the existing LTE coverage can be leveraged to provide nationwide continuous coverage and mobility. In addition to that, the NR coverage enables to boost U-plane capacity in the target stop area where the traffic load is high. LTE-NR Dual Connectivity enables operators to launch the NR service as such; eNB acts as MeNB and gNB acts as SeNB. Since LTE eNB as MeNB is already connected to EPC, leveraging EPC can further drives cost effective and early launch of the NR service for eMBB. LTE-NR Dual Connectivity via EPC.
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Figure 14.1.1-1:

Migration path from LTE standalone to LTE-NR DC via EPC

14.1.2
Step 2 deployment and on wards

After the day 1 deployment, next step in question is how NGC is introduced. As for migration from EPC, the following three roles can be considered.

-
NGC is evolution of EPC.

-
NGC encompasses EPC as a slice.

-
NGC replaces EPC.

From operator’s viewpoints, it has to be understood whether:

a)
NGC is backward compatible with EPC and so can provide the same service as EPC can.

b)
NGC is not backward compatible with EPC and so is designed to provide a new service and use case which cannot be done by EPC. 

Even after the day 1 NR deployment and the existing LTE coverage is replaced with NR, operators can reap the benefit if EPC can accommodate NR as a standalone RAT. Even though NGC is introduced, NGC might work as EPC as explained above. As such, NGC in relation to EPC has to be clarified before making a final decision on the RAN-CN interface scenarios to be standardised.
14.2
Potential migration path 2 [9]

One identified sequence of migration from existing E-UTRAN to the New RAN is as follows: 

Step 1:  Early 5G Deployment utilizing Option 3

Step 2:  Migration to Option 7 – Includes Simultaneous Support for Option 3

Step 3:  Migration to Option 4 and/or 2 – Plus Simultaneous Support for Option 3 & Option 7

NOTE: Options 2, 3, 4 and 7 are described in section 7.1. 

-
Option 3 may include 3 and/or 3a.

-
Option 4 may include 4 and/or 4a.

-
Option 7 may include 7 and/or 7a.

The applicable mobility and service continuity scenarios should be supported for each migration step.







14.3
Potential migration path 3 [10]
The migration paths from existing E-UTRAN to RAN for NR are based on the deployment architecture set options considered in [7]. The potential migration paths are as follow.
14.3.1
Potential migration path 3-1
LTE/EPC -> Option 2 + Option 5 -> Option 4/4a -> Option 2
-
Step 1: Option 2 and 5 are deployed in parallel once the NG core is available. Option 7&7a can also be supported at this step.

-
Step 2: Option 4/4a could be deployed

-
Step 3: Only Option2 is used.
UE mode: 

-
Dual mode UE in step 1 with NG NAS.

-
Only NR NAS in step 2

-
NR UE in step 3

14.3.2
Potential migration path 3-2

LTE/EPC -> Option 2 + Option 5 -> Option 2
-
Step 1: Option 2 and 5 are deployed in parallel once the NG core is available. Option 7&7a can also be supported at this step.

-
Step 2: Only Option 2 is used.

UE mode:

-
Dual mode UE in step 1 with NG NAS

-
NR UE in step 2
14.3.3
Potential migration path 3-3

LTE/EPC -> Option 3/3a -> Option 4/4a-> Option 2
-
Step 1: Non-standalone NR is deployed for support of LTE-NR tight interworking, based on legacy LTE network. Option 3&3a can be applied.

-
Step 2: Standalone NR is deployed together with the NG core. Option 4/4a could also be deployed.

-
Step 3: Only Option 2 is used.

UE mode:
-
Only LTE NAS in step 1

-
Only NR NAS in step 2

-
NR UE in step 3

14.3.4
Potential migration path 3-4

LTE/EPC -> Option 7/7a -> Option 2
-
Step 1: Option 7/7a is deployed for support of eLTE-NR tight interworking

-
Step 2: Only Option 2 is used.

UE mode:
-
Only NR NAS in step 1
-
NR UE in step 2
14.3.5
Potential migration path 3-5
LTE/EPC -> Option 3/3a -> Option 1 + Option 2 + Option 7/7a -> Option 2 + Option 5
-
Step 1: Non-standalone NR is deployed for support of LTE-NR tight interworking, based on legacy LTE network. Option 3/3a can be applied, in which option 3 maybe prefer in high priority.

-
Step 2: eLTE-NR tight interworking, with LTE anchor connected to 5G core, standalone LTE and standalone NR should be supported.
-
Step 3: Only NG core are used.
UE mode:
-
Only LTE NAS in step 1.
-
NR NAS and LTE NAS in step 2.

-
NR UE in step 3.

14.4
Potential migration path 4 [15]

14.4.1
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.
14.4.2
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 1:
Options 2, 5 and 7 are described in section 7.1.
-
Option 7 may include 7 and/or 7a.
End of Text Proposal
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