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Discussion:

During the intra 5G mobility, or the interworking between 5GC and EPC with/out N26 interface, there are some requirements from stage2, which has not been fully supported in TS 29.503.
Case#1. Inter AMF registration, step 14d of section 4.2.2.2.2 in TS 23.502
If the serving NF removal reason indicated by the UDM is Initial Registration, then, as described in clause 4.2.2.3.2, the old AMF invokes the Nsmf_PDUSession_ReleaseSMContext (SUPI, PDU Session ID) service operation towards all the associated SMF(s) of the UE to notify that the UE is deregistered from old AMF.
Observation#1: During initial registration there is a requirement for the UDM to indicate “initial registration” in the Nudm_UECM_DeregistrationNotification to the source AMF. But currently there is no flag or indication in the Nudm_UECM_Registration to indicate the UDM that the target AMF is doing an initial registration.. 
Proposal#1: Add an initial registration indication in Nudm_UECM_Registration

Case#2. Interworking between 5GC and EPC with N26 interface
According to the stage2 definition, during the interworking between 5GC and EPC with N26 interface, the UDM+HSS shall cancel the source AMF/MME registration with the 3GPP access type.

Step 18 of section 4.11.1.2.1 in TS 23.502:
The behaviour whereby the HSS+UDM cancels location of CN node of the another type, i.e. AMF is similar to HSS behaviour for MME and Gn/Gp SGSN registration (see TS 23.401 [13]). The target AMF of the cancel location by the HSS+UDM is one associated with 3GPP access.
Step 15 of section 4.11.1.3.2 in TS 23.502:

The UDM invokes Nudm_UECM_DeregistrationNotification to notify the AMF associated with 3GPP access with reason as 5GS to EPS Mobility. If the timer started in step 6 is not running, the old AMF removes the UE context. Otherwise, the AMF may remove UE context when the timer expires. The 5GC may also keep UE context to allow the use of native security parameters when UE moves back from EPS to 5GS later.
In mobility between MME and Gn/Gp SGSN, the MME will indicate the “Single-registration-indication” in the update location request message. To keep the same behaviour as MME and Gn/Gp SGSN, which means the AMF shall also indicate the “Single-registration-indication” in the Nudm_UECM_Registration. Additionally, during the initial Attach, the MME will indicate the “initial-attach-indication” to the HSS, which means the AMF shall also support the “initial-registration-indication” as mentioned in Observation#1.
If the UDM sends the Nudm_UECM_DeregistrationNotification to cancel the AMF registration, the UDM shall indicate the “5GS to EPS Mobility”. However, there are two kinds of mobility procedures:

· During the initial Attach procedure to the MME, the source AMF shall invokes the Nsmf_PDUSession_ReleaseSMContext towards all the SMFs;
· During the TAU to the MME, the source AMF will not delete the resources in the SMF, but consider to keep the 5G UE contexts.

With the same indication “5GS to EPS Mobility” in the Nudm_UECM_DeregistrationNotification, the AMF shall decide the current procedure is 5GC to EPC Attach or 5GC to EPC TAU to execute the above to different behaviours.
It is proposed to send the “initial registration” together with the “5GS to EPS Mobility” for the initial Attach procedure to the MME and send the “5GS to EPS Mobility” for the TAU to the MME to help the AMF handle the Nudm_UECM_DeregistrationNotification from UDM simply.

Observation#2: There is no existing mechanism to differentiate between 5GS to EPS mobility with initial attach and 5GS to EPS TAU based mobility when N26 is used.
Proposal#2: The target AMF shall indicate the “Single-registration-indication” and “initial-registration-indication” during EPS to 5GS initial registration. The UDM shall indicate the “initial registration” together with the “5GS to EPS Mobility” to the source AMF during the 5GS to EPS initial Attach in Nudm_UECM_DeRegistrationNotification.

Proposal#3: The AMF shall indicate only the “Single-registration-indication” during the EPS to 5GS mobility registration. The UDM shall indicate only the “5GS to EPS Mobility” during the 5GS to EPS TAU in Nudm_UECM_DeRegistrationNotification.
Case#3. Interworking between 5GC and EPC without N26 interface:
For the without N26 case, UE can be in single-registration mode and dual-registration mode, UDM can support the simultaneous registration of both MME and AMF, but it is optional.
Step 5 and 7 of section 4.11.2.3 in TS 23.502:

If the UE indicates that it is moving from EPC in Step 1 and AMF is configured to support 5GS-EPS interworking without N26 procedure, the AMF sends an Update Location Request message to the HSS+UDM including the ULR-Flags indicating that registration of an MME at the HSS+UDM, if any, shall not be cancelled. If the HSS+UDM supports simultaneous registration of both MME and AMF, the HSS+UDM does not send cancel location to the old MME and includes an indication of support of simultaneous registration of both MME and AMF in the response to the AMF. Otherwise, the HSS+UDM sends cancel location to the old MME and in the response to the AMF there is no indication of support of simultaneous registration of both MME and AMF.
If the AMF received indication in step 5 that HSS+UDM supports simultaneous registration of both MME and AMF, the AMF includes a " Interworking without N26" indicator to the UE.
From 5G to 4G, the UE will perform handover attach with native 4G GUTI, there two scenarios:
· UDM supports simultaneous registration of both MME and AMF, keep the AMF and new MME registration, cancel the old MME registration. Whether the old MME can send delete sessions to the SGW and PGW is not clear.

· UDM does not support simultaneous registration of both MME and AMF, cancel the AMF registration, Whether the AMF can send Nsmf_PDUSession_ReleaseSMContext to the SMF is not clear.
Same issues for the 4G to 5G mobility without N26.
Observation#3: For the without N26 mobility, in case of the scenario with UE in dual-registration/single-registration, UDM supports the simultaneous registration of both MME and AMF or not, the correct behaviour in MME/AMF/UDM+HSS is not clear.

Proposal#4: The without N26 case shall be further clarified in stage 2.

Conclusion:

Based on the discussion on 1, 2 and 3 different scenarios, the proposal is summarized in the following table.

	Scenario
	Registration indication from target side
	Cancel reason to the source side
	UDM/HSS behaviour
	Source side behaviour

	AMF to AMF initial registration
	initial registration
	initial registration
	Cancel the source AMF registration
	Nsmf_PDUSession_ReleaseSMContext towards SMFs
Remove the 5G UE Context

	AMF to AMF mobility registration
	null
	UE registration area change
	Cancel the source AMF registration
	Remove the 5G UE Context

	MME to AMF initial registration (with N26)
	initial registration
Single-registration
	MME_Update_Procedure
	Cancel the source MME registration
	Delete session request to SGW and PGW
Note: for MME, same behaviour as MME to MME initial Attach

	MME to AMF mobility registration (with N26)
	Single-registration
	MME_Update_Procedure
	Cancel the source MME registration
	Delete session request to SGW if SGW changed
Note: for MME, same behaviour as MME to MME TAU

	AMF to MME initial attach (with N26)
	initial attach

Single-registration
	initial registration

5GS to EPS Mobility
	Cancel the AMF registration
	Nsmf_PDUSession_ReleaseSMContext towards SMFs

Keep the 5G UE Context

	AMF to MME TAU (with N26)
	Single-registration
	5GS to EPS Mobility
	Cancel the AMF registration
	Keep the 5G UE Context


Conclusion:
It is proposed to discuss the scenarios presented in this paper and agree the proposals 1 to 4 in the related CRs in C4-187113 and C4-187114.
