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Abstract of the contribution: Proposes way forward for migration from option 3 to other NG Core based options (i.e. 2, 4, 5, 7) under key issue 18.
1. Introduction

In SP-160460 [1] SA2 agreed to study "forward compatibility" between the different options in SP-160464 [2]. 
SA2 agreed to capture a work task in clause 5.18: 

	IWM_WT_#3
	Interworking and migration specifics related to option 3
	Identify any interworking and migration aspects that are in addition to what is considered under WT1 and WT 2 caused by deployments that migrate first to option 3 and afterwards to other NG RAN options.


This paper addresses in particular migration from option 3 to other NG Core based options since this is the most prominent migration scenario to resolve in order to finalise the work plan in RAN and SA plenaries. 
2. Architecture aspects
In this document, an NGC UE is defined as a UE supporting NG1procedures and at least one 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 etc).
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Figure 1: Architecture for migration between option 1, option 3 and other NG Core options 

In order to achieve "smooth" migration the following assumptions are made: 

UE aspects: 

Assumption 1: The UE will use EPC NAS or NG NAS depending on which core network is selected by RAN, based on CN supported by the RAN and UE capabilities; 

Assumption 2: A NGC UE (UE capable for NG1 procedures) that supports interworking and roaming with legacy networks (e.g. in case of roaming) will also be capable of supporting EPC NAS (this is the NAS protocol defined for EPC).
Assumption 3: A UE that supports ONLY option 3 always performs initial access through E-UTRA (LTE-Uu) but never through 5G NR;
Assumption 4: A NGC UE that supports at least one of NG Core based options i.e. 2, 4, 5, or 7 is capable to perform initial access through "evolved" E-UTRA (LTE-Uu) (if supporting option 7, 5) or 5G NR (if supporting option 2, 4);
Note: The actual RAT to use could depend on coverage, cell re-selection policies etc. and is FFS by RAN WGs.
Assumption 5: A NGC UE may have to support “non-evolved” E-UTRA procedures for backwards compatibility with pre-rel.15 networks (e.g. for roaming, mobility between NSA NR and E-UTRA).

Network aspects: 

Assumption 6: In all the architecture options documented in TR 23.799, it is assumed that the EPC and the NGC have access to a common subscriber database (e.g. similar to HSS).

Note: This assumption does not imply that legacy credentials need to be used in NGC.

Assumption 7: E-UTRAN will perform CN selection depending on UEs capabilities to the "appropriate" CN. A UE that supports only option 3 will be directed to EPC, while an NGC UE that supports option 2, 4, 5, or 7 will be directed to NG Core.
Assumption 8: In order to support option 1 (legacy UEs), option 3-only UEs and NGC UEs in the same network:

· If E-UTRAN supports access to NG Core (i.e. E-UTRAN is "evolved") then it indicates this to the UEs (e.g. in SIB)

· The NGC UE that supports NG1 procedures provides an indication in RRC when it performs initial access (e.g. a mechanism similar to that used for CIOT in rel.13 and can be used to indicate ability to support NGC)

· The option 3 UE (that only support EPC NAS) does not provide this indication in RRC when it performs initial access and therefore E-UTRAN uses the "default" EPC CN selection mechanism to direct this UE to an MME.
The Evolved E-UTRAN directs the NGC UE to NG Core. The non-evolved E-UTRAN always directs any UE to the EPC. 
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Figure 2: Initial access for NGC UE over "Evolved" E-UTRAN 
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Figure 3: Initial access for EPC UE supporting option 3 over "Evolved" E-UTRAN 
3. Other RAN aspects

In addition to architecture aspects some RAN aspects have been identified in clause 6.18.5. 
These aspects (plus some others) will have to be studied in RAN2/RAN3.

4. Proposal

It is proposed: 

1. Agree on solution 6.18.3 with the modifications proposed in this P-CR

2. Send LS to RAN2/RAN3, cc'ing TSG SA/RAN indicating that SA2 resolved the issue of migration from option 3 to NG Core based options (i.e. option 2,4,5 and 7) and ask RAN WGs to further study RAN impacts. Draft LS for this is provided in S2-165672.

5. References

[1] SP-160460

[2] SP-160464
First change
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 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. 
A UE that supports only option 3: 

- 
always performs initial access through E-UTRA (LTE-Uu) but never through 5G NR

- 
performs EPC NAS procedures over E-UTRA (i.e. mobility management, session management, authentication, etc) ;
- 
has to support “non-evolved” E-UTRA procedures for backwards compatibility with pre-rel.15 networks (e.g. for roaming, mobility between NSA NR and E-UTRA);
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Figure 6.18.3.1-2: Initial access for EPC UE supporting only option 3 over "Evolved" E-UTRAN 
A NGC UE that supports one or more of options 2, 4, 5, and 7: 

- 
performs initial access through "evolved" E-UTRA (LTE-Uu) (in option 7, 5) or 5G NR (in option 2, 4);
-
performs EPC or NG1 procedures over E-UTRA or "evolved" E-UTRA respectively (i.e. mobility management, session management, authentication, etc) depending on capability indicated by E-UTRA, if the NGC UE also supports EPC NAS;
- 
may support “non-evolved” E-UTRA procedures for backwards compatibility with pre-rel.15 networks (e.g. for roaming, mobility between NSA NR and E-UTRA).
NOTE 1: 
A UE supporting Option 3 and one or more of Options 2, 4, 5, or 7 operates like NGC UE when NG CN is supported by the serving PLMN.
NOTE 2: What the NGC UE does if the NextGen CN rejects the NGC UE because it does not have related subscription will be addressed in normative phase. 
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Figure 6.18.3.1-3: Initial access for NGC UE over "Evolved" E-UTRAN 
In order to support option 3-only UEs and NGC UEs in the same network:

· If E-UTRAN supports access to NG Core (i.e. E-UTRAN is "evolved") then it indicates this to the UEs (e.g. in SIB)

-
 The NGC UE provides an indication in RRC when it performs initial access (e.g. a mechanism similar to that used for CIOT and can be used to indicate ability to support NGC)
-
The option 3-only UE (that only support EPC NAS) does not provide this indication in RRC when it performs initial access and therefore E-UTRAN uses the "default" CN selection mechanism to direct this UE to an MME
The Evolved E-UTRAN shall direct the NGC UE to NG Core. The non-evolved E-UTRAN always directs the UE to the EPC. 




6.18.3.2
Function description 
The UE that only supports option 3: 

-
always performs initial access through E-UTRA (LTE-Uu) but never through 5G NR;
- 
performs EPC NAS procedures over E-UTRA (i.e. mobility management, session management, authentication, etc);

- 
has to support “non-evolved” E-UTRA procedures for backwards compatibility with pre-rel.15 networks (e.g. for roaming, mobility between NSA NR and E-UTRA).
The NGC UE has the following characteristics: 

· When it is camped in a Evolved E-UTRAN uses NG1 procedures;
· If supported, when it is camped in (non-evolved) E-UTRAN uses EPC NAS;
· Provides an indication of support of NG1 procedures in RRC when it performs initial access (e.g. a mechanism similar to that used for CIOT and can be used to indicate ability to support NG Core).
E-UTRAN:

· If it supports access to NG Core (i.e. E-UTRAN is "evolved") then it indicates this to the UEs (e.g. in SIB)
· Direct the UE to the right CN based on the RRC indication provided at initial access
6.18.3.3
Solution evaluation 

Editor's note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.

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.

Next change

8.x
Interim Agreements on Key Issue #18 

8.x.2
Interim 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.
End of changes
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