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1
Discussion

The SA2 #118bis identified a list of open issues that should be resolved for mobility from NGS to EPS and endorsed S2-170590. 
This contribution analyses UE and network requirements to support selection of operation mode in the aforementioned interworking scenario, and proposes related text changes for TS23.501.
1.1 Interworking mode selection

Issue: Does NGC and EPC need to be aware of UE’s “dual registered” capability and why?
     Does UE need to be aware of NGx support in the network and why? 
The following table summarizes the network and the UE behaviours when the Nx interface is supported and not supported. Based on the current agreement that the interworking for dual-registration UE does not require Nx support in the network, it is assumed that a dual-registration UE shall perform the same mobility (registration) procedure regardless of the existence of the Nx interface in the network.
Case I: Nx is supported between EPC and NGC (UE=Connected or Idle)
	UE Type
	Mobility (Attach) Procedure
	Consideration

	Single Registration UE
	TAU
	Context is retrieved from the old system

	Dual Registration UE
	HO Attach (for (pre-)registration) 
	A dual registration UE shall perform the same mobility procedure regardless of the existence of Nx.


Case II: Nx is not supported between EPC and NGC (UE=Connected or Idle)
	UE Type
	Mobility (Attach) Procedure
	Consideration

	Single Registration UE
	TAU (Failure), then HO Attach
	To apply HO attach directly at the target system, a UE should be aware of if Nx is supported in the network. This requires the network to advertise its Nx supportability, which may not be desirable. UE context at the old system may be deleted by implicit deregistration after expiry of the periodic TAU timer.

	Dual Registration UE
	HO Attach (for (pre-)registration)
	A UE needs to perform Attach (Registration) procedure with the target system, since the UE context cannot be retrieved from the old system. To maintain the IP address of the UE, registration type shall be set to ‘Handover’ in the Attach Request message.


We may conclude the followings from the table above:
1. It is possible to make a UE perform consistent behaviour without knowing the network capability to support Nx interface. 

- That is, a single registration UE can perform TAU at the target system regardless of the network capability for Nx interface. 

- Correspondingly, a dual registration UE can perform HO Attach at the target system regardless of the network capability for Nx interface.
2. In the network perspective, the UE capability for single-registration/dual-registration can be distinguished at the target system by the attach (registration) procedure performed by UE. The UE capability for single-registration/dual-registration may need to be known to the RAN in the source (old) system for mobility control, which should be discussed in RAN WG.
- That is, a single-registration UE performs TAU procedure at the target system, while a dual-registration UE performs HO Attach procedure for attach (registration) at the target system.
- For a single-registration UE, the target system retrieves the UE context from the source (old) system. The source (old) system may remove UE context (registration) after transferring the context to the target system.

- For a single-registration UE, if the target system fails to retrieves the UE context from the source (old) system due to the absence of Nx, the target system sends a TAU Reject with a reason code. 
- For a dual-registration UE, the target system can retrieves the IP anchor information from HSS. The HSS shall register the MME/AMF information of the target system in addition to the MME/AMF information of the source (old) system
- The UE capability for single-registration/dual-registration has no impact on the source (old) system, but needs to informed/negotiated with RAN during the RRC configuration. The details of related RAN and UE operation needs to be studied by RAN WG.
Based on the conclusions above, the followings are proposed regarding EPC-NGC Interworking mode selection.

Proposal: The UE needs not be aware of the network capability for Nx support. TAU and HO Attach procedure shall be used for inter-system mobility of single-registration UE and dual-registration UE, respectively. The network needs not be aware of the UE capability for single-registration and dual-registration, except RAN operation for mobility control. RAN requirement for support of single-registration and dual-registration UE should be discussed in RAN WG.
2
Proposal

Proposed to add the following text to TS 23.501.
***** Start of Change # 1 *****
5.17
Interworking and Migration

Editor's note:
This could include functional description for interworking with EPS, 2G, 3G and support for migration towards 5G system.

5.17.x
Interworking mode selection
The UE needs not be aware of the network capability for Nx support. A single registration UE shall perform TAU at the target system regardless of the network capability for Nx interface. A dual registration UE shall perform HO Attach at the target system regardless of the network capability for Nx interface.

 The network needs not be aware of the UE capability for single-registration and dual-registration, except RAN operation for mobility control. The UE capability for single-registration/dual-registration can be distinguished at the target system by the attach (registration) procedure performed by UE. The UE capability for single-registration/dual-registration may need to be known to the RAN in the source (old) system for mobility control

Editor’s note: RAN requirement for support of single-registration and dual-registration UE should be discussed in RAN WG.
For a single-registration UE, the target system retrieves the UE context from the source (old) system. The source (old) system may remove UE context (registration) after transferring the context to the target system. For a single-registration UE, if the target system fails to retrieves the UE context from the source (old) system due to the absence of Nx, the target system sends a TAU Reject with a reason code. For a dual-registration UE, the target system can retrieves the IP anchor information from HSS. The HSS shall register the MME/AMF information of the target system in addition to the MME/AMF information of the source (old) system.
***** End of Change # 1 *****
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