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Abstract of the contribution: 
This contribution proposes solution that enables Upgraded E-UTRAN to steer NAS message to suitable core network between EPC and NGC in initial attachment. 

Introduction

This solution address the following principles described in 6.18.4
-
Where possible the installed E-UTRAN access base is upgraded to support the new CN-RAN interface towards the NG Core (NG2/NG3). This approach allows for tight interworking between upgraded E-UTRAN access and NG RAN access.
Figure 1 represents an architecture for tight interworking between upgraded E-UTRAN base and RG RAN anchored on NR.
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Figure 1: Architecture for tight interworking between upgraded E-UTRAN base (supporting options 5, 7 and legacy LTE) and NG RAN anchored on NR (options 2, 4)
In this architecture, the upgraded E-UTRAN needs to support both UE and NG UE. Accordingly, the upgraded E-UTRAN needs to steer the NAS message to suitable core networks between EPC and NG Core according to UE types during initial attach. For instance, the upgraded E-UTRAN steers the initial NAS message from legacy UE to the EPC and NG UE to the NG Core, respectively. 

This solution describes the details of how upgraded E-UTRAN steers initial NAS message to suitable core network by updating solution 18.4 as following:
· Utilizing core network indication in RRC message: In order to enable upgraded E-UTRAN base to steer the NAS message to a suitable core network during initial attach, (e.g., EPC NAS towards EPC, whereas NG NAS message towards NGC), NG UE may indicate its NG Core capability in RRC message to the upgraded E-UTRAN.

Editor’s note: The details and feasibility of the usage of RRC indication should be determined in RAN WG.
· Utilizing NAS redirection procedure by setting default core network (NG Core, EPC): NAS message redirection procedure defined in TS 23.401 is used when NG UE does not include NG Core capability in RRC message during the initial attach. NAS messages during initial attach are steered to the default core network and, if needed, redirected to a suitable core network by using NAS message redirection procedure. 

NOTE: The default core network between NG Core and EPC should be decided by operators. The number of NG UE and legacy UE in the operators’ network might be considered for the selection of the default core network.

Proposal
* * * * Start of changes * * * *

6.18.4
Solution 18.4: Solution for interworking and migration

6.18.4.1
Architecture description
This solution addresses Key Issue #18 (in particular WT#1, WT#2 and WT#3) based on the following principles:

-
Where possible the installed E-UTRAN access base is upgraded to support the new CN-RAN interface towards the NG Core (NG2/NG3). This approach allows for tight interworking between upgraded E-UTRAN access and NG RAN access.

-
Loose interworking based on "dual attach" or "Handover Attach"operation(with either "single radio" or "dual radio" support at the lower layers) in areas where the installed E-UTRAN access base has not been upgraded. The same type of interworking is supported to/from GERAN and UTRAN access.

Depicted in Figure 6.18.4.1-1 is a simplified system architecture that allows for tight interworking between evolved NG RAN anchored on E-UTRA (options 5, 7) and NG RAN anchored on NR (options 2, 4).
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Figure 6.18.4.1-1: Architecture for tight interworking between upgraded E-UTRAN base (supporting options 5, 7 and legacy LTE) and NG RAN anchored on NR (options 2, 4)
It is assumed that the installed E-UTRAN base has been upgraded to support the new CN-RAN interface ("NG2/NG3" in Figure 6.18.4.1-1) in addition to supporting the S1 interface towards the EPC. On the radio side it is assumed that the upgraded E-UTRAN base supports the legacy LTE-Uu interface, in addition to the E-UTRA anchored NR (options 5, 7).

When under coverage of the upgraded E-UTRAN base the legacy UEs are steered towards EPC, whereas NG UEs are steered towards the NG Core.

The NAS protocol used between NG UE and NG Core ("NG NAS") is different from the legacy NAS protocol used between the legacy UE and the EPC ("EPS NAS").
In order to enable upgraded E-UTRAN base to steer the NAS message to a suitable core network during initial attach, (e.g., EPC NAS towards EPC, whereas NG NAS message towards NGC), NG UE may indicate its NG Core capability in RRC message to the upgraded E-UTRAN. 
Editor’s note: The details and feasibility of the usage of RRC indication should be determined in RAN WG.
NAS message redirection procedure defined in TS 23.401 is used when NG UE does not include NG Core capability in RRC message during the initial attach. NAS messages during initial attach are steered to the default core network and, if needed, redirected to a suitable core network by using NAS message redirection procedure. 
The NAS message redirection procedure from NG Core to EPC through upgraded E-UTRAN is illustrated in Figure 6.18.4.1-2. 

NOTE: The default core network between NG Core and EPC should be decided by operators. The number of NG UE and legacy UE in the operators’ network might be considered for the selection of the default core network.
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Figure 6.18.4.1-2: NAS message redirection procedure from NG Core to EPC (Similar procedure applies to the redirection from EPC to NG Core)
1. A NG Core sends reroute NAS Message Request to an upgraded E-UTRAN once it receives EPC NAS message from legacy UE during initial attach. 

2. The upgraded E-UTRAN selects available EPC to redirect the EPC NAS message.

3. The upgraded E-UTRAN redirects the EPC NAS message to the selected EPC.

The EPC and the NG Core have access to a common subscriber database ("HSS"), but have no other interworking interfaces with each other. Therefore there is no legacy baggage carried over in the NG Core.
Depicted in Figure 6.18.4.1-3 is a simplified system architecture that allows for loose interworking between GERAN, UTRAN or non-evolved E-UTRAN access on one side and NG RAN on the other.
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Figure 6.18.4.1-3: Architecture for loose interworking between GERAN, UTRAN or non-evolved E-UTRAN and NG RAN
In this case an NG UE under the coverage of GERAN, UTRAN or non-evolved E-UTRAN access is steered towards the EPC.

When in dual coverage (i.e. both under GERAN/UTRAN/EUTRAN access and under NG RAN access (options 2, 4, 5, 7) the UE operates in "dual attach" mode i.e. it is simultaneously attached over two independent systems, and uses two independent Mobility Management and Session Management contexts. At the lower layers UE may be operating in either "single radio" or "dual radio" mode, depending on the support that will be defined by the RAN working groups.
Again the EPC and the NG Core have access to the common subscriber base ("HSS"). However, they may optionally also share a common PGW / SMF / IP anchor in order to enable handovers with IP address preservation (similar to how 3GPP-WLAN handovers work in EPS). The common PGW/ SMF/ IP anchor supports NG11 towards the MMF in the NextGen Core and NG9 towards a UPF in the NextGen Core. If dynamic PCC support is needed, the EPC and the NG Core also share a common PCRF/PCF node.
NOTE 1: In this solution there are two user plane functions in the non-roaming case (i.e. one in the NG Core and another one in the common PGW / SMF / IP anchor).

NOTE 2: As a deployment option, the shared nodes can also be part of the NG Core.

The handover procedure from the source to the target system is based on the "Handover Attach" procedure defined for 3GPP-WLAN interworking. On the target side all QoS constructs (i.e. EPS bearers or QoS Flows) are re-established from scratch and the mapping between the two will be defined as part of Key Issue #2.
If the EPC and the NG Core do not share a common PGW / SMF /IP anchor, it is still possible to provide service continuity upon handover by leveraging "upper layer" service continuity mechanisms, as described by some solutions in clause 6.6.

For IMS voice service established via the NG Core it is possible to provide service continuity upon handover to/from GERAN or UTRAN by using Dual Radio VCC (DRVCC) as described in TS 23.237 [18].

The loose interworking solution described previously can also be applied for interworking between Option 3 RAN connected to EPC and NG RAN connected to NG Core, as illustrated in Figure 6.18.4.1-4.
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Figure 6.18.4.1-4: Architecture for loose interworking between Option 3 RAN connected to EPC and NG RAN connected to NG Core
The interworking can be made seamless if the combination of radio bands used in the areas served by Option 3 RAN and those used in areas served by NG System allow for "dual attach" (or "Handover Attach") operation. Alternatively, interworking between Option 3 RAN connected to EPC and NG RAN can also be supported using tight interworking (not illustrated) along the principles illustrated in Figure 6.18.4.1-1. This means that the E-UTRAN nodes that have been upgraded once to support Option 3 need to be upgraded a second time to support NG2/NG3 towards NG Core.
* * * * End of changes * * * *
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