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Abstract of the contribution: In this paper, it is proposed to discuss interworking options depending on NGx existence. Also EPS impact to support handover attach has been analysed.
Discussion & Proposal
At the last meeting, SA2 reached following agreements for NGS-EPS (vice versa) interworking.
Two alternatives as TAU and "Handover Attach" is available for idle mode interworking option. For connected mode mobility when no NGx interface is supported, eNB will release the RRC connection with the UE and redirect to gNB (and vice versa) when the eNB detects the UE's mobility from eNB to gNB. Therefore the UE shall perform same procedure (i.e. TAU or Handover Attach) as idle mode mobility when the UE camps on the target AN. Accordingly, as depicted in Table 1, UE shall perform TAU for idle mode mobility when the NGx interface is supported. For connected mode mobility when the NGx interface is supported, source RAN will trigger inter system handover. Both for idle mode mobility and also connected mode mobility when no NGx interface is supported, the UE should perform TAU or Handover Attach.
Table 1 Interworking option with/without NGx

	NGx supporting
	UE connection mode
	Interworking option

	O
	Idle mode
	TAU

	
	Connected mode
	Handover

	X
	Idle mode
	TAU or Handover Attach

	
	Connected mode
	TAU or Handover Attach


TAU vs Handover Attach
1) TAU procedure

If NGx is supported, TAU procedure is better option for idle mode interworking. Target CN (MME or AMF) can simply fetch UE's MM&SM context information from source CN including anchor P-GW/UPF address and the signalling interaction will be minimized.
If no NGx is supported, TAU request will be rejected by target CN and the CN enforces Attach with IMSI for the UE. In this case, unnecessary TAU reject procedure is required before the initial attach procedure. So in UE side, due to TAU reject the UE shall enter idle mode again. Therefore RRC connection should be re-established for this UE. Therefore TAU is not a proper interworking procedure for no NGx is supported case.
2) Handover Attach procedure

If no NGx is supported, Handover Attach is much beneficial. UE would attach with the other system successfully and also IP address will be maintained.
However, if NGx is supported, Handover Attach procedure is unmerited since TAU is enough for this case and Handover Attach bring more signalling interaction.

Observation 1: While TAU is beneficial for idle mode mobility when NGx is supported, Handover Attach is more beneficial for idle & connected mode mobility when NGx is not supported.
Recognition of NGx existence by a UE
Accordingly, if a UE does know the supportive of NGx interface, the UE can perform optimal interworking procedure between TAU and Handover Attach. There are several options that UE can recognize the supportive of NGx interface as below.
1) via UE configuration per PLMN

2) via AN broadcasting the supportive of NGx interface

3) via CN indicating the supportive of NGx interface via TAU or Registration procedure (NAS procedure)
The UE configuration per PLMN is applicable only for homogeneous deployment case. Broadcasting via System information by AN (e.g. eNB or gNB) is not a proper option since the AN may support multiple CNs and exposing of NW topology is not preferable to operator. 
Proposal 1: It is proposed to indicate the NGx supportive via TAU/Registration procedure. Therefore the UE can perform optimal interworking option between TAU and Handover Attach depending on deployment option (i.e. NGx is supported or no supported). 
Impact to Handover Attach procedure
In current EPS case, Handover Attach is used only for mobility from Non-3GPP access. The "Handover Attach" is realized as UE sending Attach request message including PDN connectivity request with Request type "Handover" instead of "initial request". Now the Handover Attach should be extended to cover Inter System mobility from NGS to EPS. Therefore the Request type may be enhanced including "Handover from 3GPP access".
Observation 2: Handover Attach is used only for mobility from Non-3GPP access. Therefore some enhancement is required to support Handover Attach for interworking.
Proposal 2: EPS Attach procedure should be enhanced to support Handover attach from 3GPP access. The details should be studied further. Also 5GS Registeration procedure should support handover attach from 3GPP & Non-3GPP access both
Proposal

It is proposed to agree following proposals for inter system interworking between EPC and 5GC (vice versa) as below.
Proposal 1: It is proposed to indicate the NGx supportive via TAU/Registration procedure. Therefore the UE can perform optimal interworking option between TAU and Handover Attach depending on deployment option (i.e. NGx is supported or no supported).
Proposal 2: EPS Attach procedure should be enhanced to support Handover attach from 3GPP access. The details should be studied further. Also 5GS Registeration procedure should support handover attach from 3GPP & Non-3GPP access both

Sourcing company will provide necessary changes.

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 clause 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.
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