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Abstract of the contribution: The TS 24.501 made a drastic change when the AMF fails to receive a REGISRTATION COMPLETE message back from the UE. Previously, the UE’s 5GMM state was kept at the DEREGISTERED state. The new version of TS 24.501 (which still has some errors) shows that the state is changed to REGISETRED. This pCR proposes clarifies the related text in clause 6.2.2.2.1 of the draft TS 33.128.   
Discussion

This pCR captures an additional change to the Registration xIRI message due to a conceptual change occurred in TS 24.501 (CT1).  

Previously, the TS24.501 has specified that a UE is considered to be Registered with the following two cases: 

· Upon returning a REGISTRAION ACCEPT message to the UE 

· When some transient data is to be updated at the UE, upon receiving a REGISRTATION COMPLETE message from the UE. 
In the first case, REGISTRATION COMPLETE is not used. Hence, there is no waiting for that. 

In the second case, the AMF is making sure that the UE has the latest transient data (e.g. new GUTI) and that is why it is waiting for the REGISTRATION COMPLETE message. In this case, in the event a REGISTRATION COMPLETE is not received, the 5GMM state in the AMF remains or goes back to 5GMM-DEREGISTERED state. 
But, the latest version of the TS 24.501 shifted on this concept. Even if the UE does not return the REGISTRATION COMPLETE message, with the presumption that it may have received the REGISTRATION ACCEPT message, the 5GMM state within the AMF is changed to state to 5GMM-REGISTERED instead of, previously defined, 5GMM-DEREGISTERED. 

Such a drastic change should normally not happen, unfortunately, it happened. The impact on the LI specification is same as the changes that may have to be done, when a clause in another specification is referenced and the clause in that other specification is changed. 

Anyway, from an LI perspective, the change in TS 24.501 means that a target UE can presumed to be in the 5GMM-REGISTERED state when the AMF returns the REGISRTATION ACCEPT message and the 5GMM state is changed to 5GMM-REGISTERED. Sending of the REGISTRATION ACCEPT and entering into the 5GMM-REGISTERED state can happen at the same time (when a REGISTRATION COMPLETE is not expected), or entering into the 5GMM-REGISTRATION state may happen after a delay (e.g. after the T3550 timer expires the fifth time). 
Four scenarios are depicted below: 

Registration: 
Scenario 1
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Scenario 2
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Scenario 3:
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Scenario 4
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 The changes to the trigger can be identified in one of the following two ways:   

Method 1: 

- 
AMF sends a N1: REGISTRATION ACCEPT message to the target UE and the UE 5G Mobility Management (5GMM) state within the AMF is changed to 5GMM-REGISTERED.

-
When the N1: REGISTRATION ACCEPT message is sent to the target UE that requires a confirmation from the UE (e.g. 5G GUTI is changed), AMF receives the N1: REGISTRATION COMPLETE message from the target UE and the UE 5GMM state within the AMF is 5GMM-REGISTERED.

- 
When the N1: REGISTRATION ACCEPT message is sent to the target UE that requires a confirmation from the UE (e.g. 5G GUTI is changed), AMF aborts waiting for the  N1: REGISTRATION COMPLETE message from the target UE and the UE 5GMM state within the AMF is 5GMM-REGISTERED.

Method 2: 

- 
AMF sends a N1: REGISTRATION ACCEPT message to the target UE and the UE 5G Mobility Management (5GMM) state within the AMF is changed to 5GMM-REGISTERED.

-
When the N1: REGISTRATION ACCEPT message is sent to the target UE that requires a confirmation from the UE (e.g. 5G GUTI is changed), AMF receives the N1: REGISTRATION COMPLETE message from the target UE and the UE 5GMM state within the AMF is 5GMM-REGISTERED.

The method 1 is expanding the current text of draft TS 33.128 to capture the new changes made in TS 24.501. The method 2 gives the same requirements in a different way: After sending the REGISTRATION ACCEPT, the 5GMM-REGESTERED state is entered. 

Method 2 is chosen for the changes identified in this pCR.  
**** First Change ****
6.2.2.2.2
Registration

The IRI-POI in the AMF shall generate an XIRIAMFRegistrationMessage when the IRI-POI present in the AMF detects that a UE matching one of the target identifiers provided via LI_X1 has successfully registered to the 5GS via 3GPP NG-RAN or non-3GPP access. Accordingly, the IRI-POI in the AMF generates the XIRIAMFRegistrationMessage when one of the following events are detected:

-
AMF sends a N1: REGISTRATION ACCEPT message to the target UE and the UE 5G Mobility Management (5GMM) state within the AMF is changed to 5GMM-REGISTERED.

-

Editor’s Note: TS 24.501 does not provide the ASN.1 definition for the referenced parameter types (e.g. NSSAI and rejected NSSAI). So, we will have to define it locally in the TS 33.128, or define as OCTET STRING and use CT spec value.
Editor’s Note – We may choose to refactor the ASN.1 into a single module later, but for now we will write each in the relevant section to make them easier to discuss. At that point we can also consider any other factorisation (e.g. grouping fields together) subject to keeping the number of OPTIONAL fields to a minimum.

Editor’s Note – Need to consider impacts of unauthenticated emergency calls and PARLOS. This editor’s note also applies to other events.
Table 6.2.2-1: Payload for XIRIAMFRegistrationMessage
	Field name
	Description
	M/C/O

	registrationType
	Specifies the type of registration, see TS 24.501 [13] clause 9.11.3.7. This is derived from the information received from the UE in the REGISTRATION REQUEST message.
	M

	registrationResult
	Specifies the result of registration, see TS 24.501 [13] clause 9.11.3.6.
	M

	sliceInformation
	Provide, if available, one or more of the following: 

· allowed NSSAI (see TS 24.501 [13] clause 9.11.3.37)

· configured NSSAI (see TS 24.501 [13] clause 9.11.3.37)

· rejected NSSAI (see TS 24.501 [13] clause 9.11.3.46)

This is derived from the information sent to the UE in the REGISTRATION ACCEPT message.
	C

	supI
	SUPI associated with the registration (see clause 6.2.2.4).
	M

	suci
	SUCI used in the registration.
	C

	pei
	PEI provided by the UE during the registration, if available.
	C

	gpsi
	GPSI obtained in the registration, if available as part of the subscription profile.
	C

	guti
	5G-GUTI provided as outcome of initial registration or used in other cases, see TS 24.501 [13] clause 5.5.1.2.2.
	M

	location
	Location information determined by the network during the registration, if available.
	C

	non3GPPAccessEndpoint
	UE's local IP address used to reach the N3IWF, if available.
	C


**** End of all Changes ****
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