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1 Introduction

The solutions for inter-system mobility were briefly discussed in last RAN3 meeting without any agreement. It was decided to wait for the progress in SA2 first. This contribution discussed scenarios and solutions for inter-system mobility based on the conclusions in SA2. 
2 Discussion
SA2 agreements on the inter-system mobility are as follow:

Agreements for Key issue #18 EPC-NextGen Core interworking are as follows:

-
The standard will define mobility procedures from NG Core to EPC and vice versa to support "single registered" UEs and achieve minimal service disruption.
-
Solution 18.2 is adopted as the basis for normative work. However, decision on which of the signalling flow variants shown in subclause 6.18.2.1.2.3 will be standardised is deferred to the normative phase.
-
Support for these procedures in the UE and network is optional and is based on UE and network capabilities, respectively.
-
For idle mode mobility when the NGx interface is supported between NG Core and EPC, the UE performs TAU (or equivalent) when it moves from NG Core to EPC (and vice versa).
- 
The standard will define mobility procedures from NG Core to EPC (and vice versa) for UEs that are "dual registered" in NG Core and EPC and no NGx interface is supported between NG Core and EPC. Whether "handover Attach" or TAU will be used by "dual registered" UEs when they move from NG Core to EPC (and vice versa) will be defined in normative phase.

From the SA2 agreements, it could be observed that there are two scenarios for inter-RAT inter-system mobility:

· NGx interface is supported between NGC and EPC. Tightly interworking based on inter-RAT handover procedure is used in this scenario.
· No NGx interface is supported between NGC and EPC. Dual attach or dual registered approach could be used in this case. 

The first scenario was captured in TR38.801 section 10.2.2.1. The second scenario was missed in RAN3 TR however. 
Proposal 1:
It is proposed to capture the second scenario in RAN3 TR.
Both conventional handover and dual attach would be supported in principle in order to support the two scenarios. The signalling flow variants will be discussed in normative work. In this situation, it is beneficial to capture the two principle solutions in RAN3 TR and analyse the RAN3 impacts.
Option 1: Dual attach

The Figure 1 below is a call flow for the "Handover Attach" procedure when UE moves from the NG System to the EPS. The call flow for the opposite direction is similar and is omitted for brevity.
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Figure 1: Call flow for "Handover Attach" from NG System to EPS

0.
Initially UE is attached to the NG System and has established PDU Session.

1.
At some point (e.g. UE being on the border area of a NG System island) the UE is instructed by NG RAN to perform "Handover Attach" to the target system (i.e. the EPS, in this case). It is expected that RAN will design measurements of E-UTRAN cells while UE is under NR coverage, and vice versa.

2.
UE initiates the Attach procedure with EPS.

3.
As part of the Attach procedure, the UE is authenticated and the PGW address is retrieved from the common subscriber database ("HSS").

4.
The S5 session between the SGW and the PGW part of the common PGW / SMF / IP anchor is established and at this point the DL traffic diverted towards the EPS access.

5.
Completion of the Attach procedure with UE communicating over EPS. If there is a need for dedicated EPS bearers, they are established as part of the Attach procedure based on the information provided from the PCRF/PCF.

6.
The CP function in the NG System stores UE context for certain period of time.

If there is "dual radio" support at the lower layers, the handover can be made seamless by establishing a connection towards the target system before releasing the connection with the source system. If there is only "single radio" support from the lower layers, the "Handover Attach" is performed in break-before-make manner and the service break duration is comparable to the duration of the Attach procedure in the target system.
Option 2: inter-RAT handover
The solution is similar to inter-RAT handover between LTE and HSPA. 
Figure 2 depicts a signalling flow for handover from the NG System to the EPS.
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Figure 2: Signalling flow for handover from the NG System to the EPS
For inter-RAT handover approach which is similar like handover between LTE and HSPA, RAN3 needs to define NGAP procedures to support it. The procedures in LTE side should be checked whether any enhancement is needed. Furthermore, whether the NG procedures for inter-system handover and intra-system handover will be the same or not should to be evaluated and decided by RAN3.

For dual attach, RAN3 impact may be different depending on whether Handover Attach or TAU will be used. RAN3 can wait for further progress in SA2 in order to decide the RAN3 impact. 
Proposal 2:
It is proposed to capture the two options in RAN3 TR.
3 Conclusion

This contributed discussed the scenarios and the two approaches for inter-RAT mobility with CN type change. It is proposed to agree the proposals and the TP in [3].
Proposal 1:
It is proposed to capture the second scenario in RAN3 TR.
Proposal 2:
It is proposed to capture the two options in RAN3 TR.
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