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Abstract of the contribution: This contribution proposes a new Key Issue on coexistence of both EPC and 5GC systems and load balancing between them.
1. Discussion

Initial phase of 5GC deployment e.g. either from option#3 to option#7 or directly with option#7 or option#2, both EPC and 5GC systems will coexist for quite some time (i.e. few years) in the network before completely migrating towards 5GC system as an example shown in below figure. 
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In such coexistence of both EPC and 5GC case, the operator may seek for load balancing the UEs between the two systems. For example, smartphone UEs (both 5G and 4G capable) are preferably to be connected to the 5GC whereas the IoT devices (not only NB IoT devices, but also Cat.M devices) are preferred to remain in the EPC network (including dedicated EPC supported in the operator’s network). Then depending on the increase of the deployed capacity of 5GC, those IoT devices are also moved to 5GC later. In this case, based on operator’s needs, both the systems should provide a mechanism for an operator to (re)balance the UEs between the core networks.  

Based on above use case, it is proposing to study different coexistence aspects of the EPC and 5GC system in this key issue e.g.:

· How/when the network determines the UE(s) need to move to the other system (i.e. EPC to 5GC or vice versa)
· What information required either from UE or within the network to determine to move the UE to other system
2 Proposal
It is proposed to add a new Key Issue to TR 23.724:
* * * Start of changes (all new text) * * * 

5.X
Key Issue X: Coexistence of both EPC and 5GC systems
5.X.1
Description

In the initial phase of 5GC deployment both the EPC and 5GC systems will coexist for quite some time (i.e. few years) in the network before completely migrating towards 5GC system as an example shown in below figure. 
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In such coexistence of both EPC and 5GC case, the operator may seek for load balancing the UEs between the two systems. For example, smartphone UEs (both 5G and 4G capable) are preferably to be connected to the 5GC whereas the IoT devices (not only NB IoT devices, but also Cat.M devices) are preferred to remain in the EPC network (including dedicated EPC supported in the operator’s network). Then depending on the increase of the deployed capacity of 5GC, those IoT devices are also moved to 5GC later. In this case, based on operator’s needs, both the systems should provide a mechanism for an operator to (re)-balance the UEs between the core networks.  
5.X.2
Architectural requirements

The following architecture requirement shall be supported:
· EPC should know that the UE supports the N1 mode.

· 5GC should know that the UE supports the S1 mode
· EPC should be able to redirect the UE supporting N1 mode to register to 5GC

· 5GC should be able to redirect the UE supporting S1 mode to register to EPC

· The target network must be able to redirect the UE to register back to the source network

· The network must be able to ensure the UE remains in the target network until the network redirects the UE back to the source network.

· If the UE is in Idle mode, the network can wait until the UE becomes connected mode before redirecting the UE to the target network.
5.X.3
Architectural baseline

The Rel-15 interworking procedures with EPC should be considered as a baseline. In addition, legacy (e)Décor mechanism should be considered as well.
If possible, considered to have less impact to the legacy system and their procedure.
The 5GC and EPC can provide the RFSP Index to the RAN for the enforcement of selective idle mode camping, and the Handover Restriction List for enforcement of roaming, area and access restrictions in the Connected mode.
5.X.4
Open issues
· How/when the network determines the UE(s) need to move to the other system (i.e. EPC to 5GC or vice versa)

· What information required either from UE or within the network to determine to move the UE to other system

· If and how the RFSP Index and Handover Restriction List can be used to distinguish the same RAT connected to different core networks (e.g. E-UTRA in Option 3 and Option 7). 

* * * End of Changes * * * 
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