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1.	Introduction
A UE that supports both 5GC and EPC NAS can operate in either single-registration mode or dual-registration mode. These 2 modes enable the interworking between EPC and 5GC core networks. 
The UE decides to work in one these 2 modes based on:
· EPC-5GC interworking using N26 is supported or not supported by the core network between MME and AMF.
· UE capability/ Hardware to maintain 2 stacks active simultaneously.

The 5GC core network decides to cancel or not to cancel the MME registration based on:
· EPC-5GC interworking using N26 is supported or not supported.
· The UE has valid context in EPC and indicated/not indicated that the UE is EMM registered. 
This discussion paper analyses the gap between the stage 2 requirement and the stage 3 in cancelling the MME registration at the HSS+UDM during the EPC to 5GC mobility.

2.	Discussion
2.1	Selecting the mode of operation
The UE selects the mode of operation if it is single registration or dual registration based on:
· The interworking with N26 interface is supported or not supported.
· The UE is capable to work in dual registration or single registration.
Clause 5.5.1.2.4 and 5.5.1.3.4 of 3GPP TS 24.501
If the UE included S1 mode supported indication in the REGISTRATION REQUEST message, the AMF supporting interworking with EPS shall set the IWK N26 bit to either:
a)	"interworking without N26 interface not supported" if the AMF supports N26 interface; or
b)	"interworking without N26 interface supported" if the AMF does not support N26 interface
in the 5GS network feature support IE in the REGISTRATION ACCEPT message.
The UE supporting S1 mode shall operate in the mode for interworking with EPS as follows:
a)	if the IWK N26 bit in the 5GS network feature support IE is set to "interworking without N26 interface not supported", the UE shall operate in single-registration mode;
b)	if the IWK N26 bit in the 5GS network feature support IE is set to "interworking without N26 interface supported" and the UE supports dual-registration mode, the UE may operate in dual-registration mode; or
NOTE 16:	The registration mode used by the UE is implementation dependent.
c)	if the IWK N26 bit in the 5GS network feature support IE is set to "interworking without N26 interface supported" and the UE only supports single-registration mode, the UE shall operate in single-registration mode.
The UE shall store the received interworking without N26 interface indicator for interworking with EPS as specified in annex C.1 and treat it as valid in the entire PLMN and its equivalent PLMN(s).


Obversation1: although the interworking with N26 interface is not supported, the UE can decide to work in single registration mode. 
2.2	Sending of UE status IE
In order to indicate the 5GC if the cancelation of the MME registration at the HSS+UDM or not and to maintain the UE registration information while UE mobility to EPC to 5GC and without flushing the UE context until the UE moves to the 5GC and settles down its context or retain its context at the EPC, the UE indicates the EMM registration status to the AMF in the UE status IE in the initial registration (in dual registration mode) or in the mobility registration mode (in single registration).

	clause 5.5.1.2.2 of 3GPP TS 24.501:
If the UE is operating in the dual-registration mode and it is in EMM state EMM-REGISTERED, the UE shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state".
NOTE 3:	Inclusion of the UE status IE with this setting corresponds to the indication that the UE is "moving from EPC" as specified in 3GPP TS 23.502 [9].
NOTE 4:	The value of the 5GMM registration status included by the UE in the UE status IE is not used by the AMF.
If the last visited registered TAI is available, the UE shall include the last visited registered TAI in the REGISTRATION REQUEST message.

clause 5.5.1.3.2 of 3GPP TS 24.501:

If the UE operating in the single-registration mode performs inter-system change from S1 mode to N1 mode, the UE:
a)	shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state" in the REGISTRATION REQUEST message;
NOTE 7:	Inclusion of the UE status IE with this setting corresponds to the indication that the UE is "moving from EPC" as specified in 3GPP TS 23.502 [9], subclause 4.11.1.3.3 and 4.11.2.3.
NOTE 8:	The value of the 5GMM registration status included by the UE in the UE status IE is not used by the AMF.




[bookmark: _Hlk165918284]Obversation2: the UE status IE is sent from the UE in 2 cases: in the initial registration while in dual registration mode, and in the mobility registration when moving from S1 to N1 while in single registration mode.
2.3	Cancelling the MME registration at the HSS
The AMF indicates to the HSS+UDM to not cancel the MME registration when:
· The UE moves from the EPC to 5GC; and
· The interworking with N26 is not supported; and either 
· During initial registration for dual registration mode; or 
· During mobility registration for single registration mode.
	Clause 4.11.2.3 of 3GPP TS 23.502 for EPS to 5GS Mobility:
5.	Step 14 as in clause 4.2.2.2.2 (General Registration), with the following modifications:
	If the UE indicates that it is moving from EPC and the Registration type is set to "initial registration" or "mobility registration update" in step 1 and AMF is configured to support 5GS-EPS interworking without N26 procedure, the AMF sends an Nudm_UECM_Registration Request message to the HSS+UDM indicating that registration of an MME at the The HSS+UDM does not send cancel location to the old MME.HSS+UDM, if any, shall not be cancelled. 
NOTE 2:	If the UE does not maintain registration in EPC, upon reachability time-out, the MME can implicitly detach the UE and release the possible remaining PDN connections in EPC.




Obversation3: the HSS+UDM shall not cancel the MME registration when the interworking with N26 is not supported and the AMF receives mobility registration include the UE status IE indicating EMM registered.
However, the change request C4-240051 provided only classification for only one case when the interworking with N26 is not supported , and UE sends initial registration while mobility from EPC to 5GC including UE status IE with EMM Registered, and missed the other scenario when the interworking with N26 is not supported , and UE triggers mobility registration while mobility from EPC to 5GC including UE status IE with EMM Registered.

3.	Proposal
It is proposed to cover the case 2 when the interworking with N26 is not supported, and the UE sends mobility registration request while mobility from EPC to 5GC including UE status IE with EMM Registered so the UDM does not indicate to the HSS to cancel the MME registration.
