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1
Decision/action requested

The group is requested to agree to the proposed changes.
2
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3
Rationale

TR 38.801 has defined serveral NR deployment options on the RAN-CN interfaces in clause 7, including: 

· Option 2: Standalone gNB is connected to the NGC.

· Option 3/3A: eNB is connected to the EPC with non-standalone gNB. The non-standalone gNB’s user plane connection to the EPC goes via the LTE eNB (Option 3) or directly (Option 3A).
· Option 4/4A: the gNB is connected to the NGC with non-standalone eLTE eNB. The non-standalone eLTE eNB’s user plane connection to the NGC goes via the gNB (Option 4) or directly (Option 4A).

· Option 5: the standalone eLTE eNB is connected to the NGC.

· Option 7/7A, the eLTE eNB is connected to the NGC with non-standalone gNB. The non-standalone gNB’s user plane connection to the NGC goes via the eLTE eNB (Option 7) or directly (Option 7A).

From RAN-CN interface perspective, above deployment options can be categorized into two RAN-CN interface connectivity scenarios:

· EPC connectivity scenario, which support option 3/3A.
· NGC connectivity scenario (i.e. New RAN connectivity scenario), which support option 2, option 4/4A, option 5 and option 7/7A.

This proposal focuses on EPC connectivity scenario, while the NGC connectivity scenario will be discussed in aother proposal.

In migration path discussion in clause 14 of TR 38.801, NR deployment option 3/3A is treated as one potential option used in initial 5G deployment phase. Meanwhile, TR 23.799 has concluded that migration solution 18.3 “from E-UTRAN/EPC including option 3 to NG Core options” is selected as migration solution (in key issue 18: Interworking and Migration). 

In order to identify and manage NR deployment option 3/3A via EPC connectivity, it is necessary to consider the corresponding use cases and requirement from network management aspect. 
========Extract from TR 38.801 start ===========
3
Definitions and abbreviations

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].
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.

7
RAN Architecture and Interfaces
7.1
General

The following options of [7] for providing NR access to suitably capable UEs should be considered in discussions on the RAN-CN interface, and the interface between E-UTRA and NR RAT. 
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Figure 7.1-1: Option 2

In Option 2, the gNB is connected to the NGC.
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Figure 7.1-2: Options 3 and 3A

In Option 3/3A, the LTE eNB is connected to the EPC with Non-standalone NR.  The NR user plane connection to the EPC goes via the LTE eNB (Option 3) or directly (Option 3A).
Editor’s note: Terminology related to Option 3/3A can be further discussed, if needed.
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Figure 7.1-3: 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).
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Figure 7.1-4: Option 5

In Option 5, the eLTE eNB is connected to the NGC.
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Figure 7.1-5: Options 7 and 7A

In Option 7/7A, the eLTE eNB is connected to the NGC with Non-standalone NR.  The NR user plane connection to the NGC goes via the eLTE eNB (Option 7) or directly (Option 7A).

7.2
RAN-CN interface
7.2.1
RAN-CN interface connectivity scenarios

In order to support the options described in section 7.1, the following scenarios for connectivity between  RAN consisting of E-UTRA and NR, and a CN consisting of an NGC and an  EPC should be considered in the discussions on RAN-CN interface definition . The connectivity scenario in figure 7.2.1-1 includes support for Option 3/3A, while figure 7.2.1-2 includes support for Option 2, Option 4/4A, Option 5, and Option 7/7A.
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Figure 7.2.1-1: E-UTRA and NR connected to the EPC. The CP between EPC and gNB is FFS, but any further discussion in RAN3 is dependent on RAN Plenary decision.
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Figure 7.2.1-2: E-UTRA and NR connected to the NGC (Note: In this scenario, eLTE eNB and gNB can be collocated.).
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

========Extract from TR 38.801 end===========
========Extract from TR 23.799 start===========
8
Conclusions
8.11
Agreements on Key Issue #18: Interworking and Migration

8.11.2
Agreements on option 3 to NG Core migration

It is agreed to select solution 18.3 for migration from E-UTRAN/EPC including option 3 to NG Core options. RAN related aspects of migration e.g. related to RRC or user plane will be addressed by RAN WGs.
6.18.3
Solution 18.3: Solutions for migration from E-UTRAN/EPC including option 3 to option 2,4,5, or 7

This solution addresses Key Issue #18 based on the following possible scenario:

-
Migration scenarios:

-
Scenario M1: an operator that deploys option 3 of [11] first, and then deploys one of the NG RAN options in [11] in conjunction with a NextGen CN.

6.18.3.1
Architecture description

In this solution we refer to NG Core (NGC) capable UE as a UE that is capable of supporting NG1 interface procedures in at least one or more of Options 2, 4, 5, and 7. A UE supporting only Option 3 is not an NGC UE, since it only supports EPC NAS (e.g. procedures defined in TS 23.401 [2], etc.).

It is assumed that in addition a NGC UE may also be capable of supporting EPC NAS (this is the NAS protocol defined for EPC) at least to operate in legacy networks e.g. in case of roaming.

The UE will use EPC NAS or NG1 procedures depending on the core network by which it is served.

In all the architectures for the various scenarios, it is assumed that the EPC and the NGC have access to a common subscriber database.
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Figure 6.18.3.1-1: Architecture for migration scenario M1

6.18.3.3
Solution evaluation

This solution provides migration between E-UTRAN/EPC including option 3 and other NG Core based options (i.e. option 2,4,5, and 7) and describes co-existence of option 3-only UEs and NGC UEs.

Impacts in the UE and E-UTRAN are identified in clause 6.18.3.2.
========Extract from TR 23.799 end===========
========Extract from TR 38.804start ===========
3
Definitions and abbreviations

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: evolution of eNB that supports connectivity to EPC and NextGen Core.
gNB:
NR node
NextGen Core: Core Network for Next Generation System [4].
NG:
The interface between a gNB and a NextGen Core.
========Extract from TR 38.804 end===========
4
Detailed proposal

It is proposed to make the following changes to TR 28.802 [1].
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TR 38.801: Study on New Radio Access Technology; Radio Access Architecture and Interfaces
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3GPP TR 38.804: Study on New Radio Access Technology; Radio Interface Protocol Aspects
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3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] 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 [1].

eLTE eNB: Defined in 3GPP TR 38.801[y]..

New RAN: Defined in 3GPP TR 38.801[y]. 

New Radio: Defined in 3GPP TR 38.801[y].
Non-standalone NR: Defined in 3GPP TR 38.801[y].

Non-standalone E-UTRA: Defined in 3GPP TR 38.801[y].
gNB: Defined in 3GPP TR 38.804[z].
Master eNB: Defined in 3GPP TS 36.300[a].
Secondary eNB: Defined in 3GPP TS 36.300[a].
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

DC
Dual Connectivity
EPC
Evolved Packet Core

MeNB
Master eNB
MOI
Managed Object Instance
NS gNB
Non-standalone gNB
NGC
Next Generation Core

NR
New Radio 
SeNB
Secondary eNB
	End of 1st modified section
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4
Use cases
4.1 
Business level use cases

4.1.X.
Use case for supporting management of NR Deployment Option 3/3A (LTE-NR Dual Connectivity via EPC Scenario)
4.1.X.1
NR Deployment Option 3/3A introduction
In 5G initial deployment phase, a likely scenario is to deploy NR according to NR deployment option 3/3A, i.e.  LTE-NR Dual Connectivity via EPC scenario: LTE eNB and non-standalone gNB are assumed to have the role similar to MeNB and SeNB respectively. 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. 
Editor’s note: The interface between LTE eNB and non-standalone gNB (working name as Xx) will be decided later whether the interface functions are specified in X2AP or a new XnAP or a separate AP by RAN3. 
4.1.X.2
Goal
Based on existing LTE/EPC management system, the operator manages the NS gNB involved in NR deployment option 3/3A appropriately. Operator can collect and manage LTE and NR related performance respectively.
4.1.X.3
Pre-conditions

Operator plans to deploy gNB via deployment option 3/3A (i.e. LTE-NR Dual connectivity via EPC scenario) in existing EPS environment. The NS gNB’s user plane connection to the EPC goes via the LTE eNB (Option 3) or directly (Option 3A).
The LTE eNB and EPC are available, and managed by existing management system appropriately.
4.1.X.4
Steps

After the NS gNB is physically installed, it can be initially configured with basic setup information (e.g. local OAM IP address and EM information etc.) to establish OAM connection, then self-configuration related instance (e.g. EM) will execute self-configuratoin on the NS gNB with planned configuration data (including anchored MeNB configuration data etc.).
Before the NS gNB taking into operation, self-optimisation or ANR operation will be executed on the neighbour eNBs to include new cells in theirs corresponding neighbourhood list and set neighbour specific parameters.

After the NS gNB taking into operation, operator can be informed about any fault detected by the gNB via alarms or event reports.

The operator monitors the status of the NS gNB and collect performance measurement data from the NS gNB, which can be used for NR related KPI assessment.

If necessary, operator re-configures the NS gNB for purpose of radio network optimisation or adjustment.

	End of 2nd modified section
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5
Potential requirements

5.1
Introduction

The following requirements are potential requirements to be used in a future normative work. The usage of normative terminology should not be interpreted as mandatory in this study.

5.2
Business level requirements on End User Performance Collection
5.X
NR deployment Option 3/3A
REQ-NRO3-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD of MOI) on the NS gNB via maximizing existing E-UTRAN management system.

REQ-NRO3-CON-2 The 3GPP management system shall be able to identify the non-standalone gNB mode, including identify the relation between anchored LTE eNB (aka MeNB) and secondary NS gNB (similar to SeNB), and identify the option 3 or option 3A is applied on one specific NS gNB.
REQ-NRO3-CON-3 The 3GPP management system shall be able to support smooth management migration from the NS gNB in option 3 to other NG RAN options.
REQ-NRO3-CON-4 The 3GPP management system shall be able to collect LTE and NR related performance data respectively.
Notice: management requirement related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
	End of 3rd modified section


	4th  modified section


Annex A:
NR Deployment Scenarios

A.1
General

This clause provides high level NR deployment options specified in TR 38.801 [Y].

NR deployment Option 3 is based on LTE/EPC connectivity as one potential early 5G deployment scenario, it is expected that maximizing use of existing LTE management system can further drives cost effective and early launch of the NR service.
For NR RAN deployment options (i.e. option 2, 4, 5 and 7) which require NGC deployment, management system may need to consider the interworking and migration scenarios with LTE network.

The reference points names and definitions between the UE and NGC and between NG RAN and NGC is specified in TR 23. 799 [X].
A.2
Deployment Option 2 - Standalone NR in NextGen System
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Figure A.2-1: Deployment Option 2

This deployment option is for NG RAN with the radio access based on NR in a stand-alone configuration in NextGen System.

A.3
Deployment Option 3 - Non-standalone NR in EPS
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Figure A.3-1: Deployment Option 3

This deployment option is a dual connectivity deployments with E-UTRA as the anchor RAT and NR as the secondary RAT in a non-standalone configuration in EPS.

A.4
Deployment Option 4 - Non-standalone Evolved E-UTRA in NextGen System
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Figure A.4-1: Deployment Option 4

This deployment option is a dual connectivity deployment with NR as the anchor RAT and Evolved E-UTRA as the secondary RAT in a non stand-alone configuration in NextGen System.

A.5
Deployment Option 5 - Standalone Evolved E-UTRA in NextGen System
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Figure A.5-1: Deployment Option 5

This deployment is for NG RAN with the radio access based on Evolved E-UTRA in a stand-alone configuration in NextGen System.

A.6
Deployment Option 7 - Non-standalone NR in NextGen System
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Figure A.6-1: Deployment Option 7

This deployment option is for dual connectivity deployments with Evolved E-UTRA as the anchor RAT and NR as the secondary RAT in a non stand-alone configuration in NextGen system.
	End of 4th modified section
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