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1. Reason for Change
23.502 v0.3.0 states the following. The text significant for CT1 is highlighted.
------------
[bookmark: _Toc479775822]4.2.2.2.2	General Registration


Figure 4.2.2.2.2-1: Registration procedure
1.	UE to (R)AN: AN message (AN parameters, Registration Request (Registration type, Subscriber Permanent Identifier or Temporary User ID, Security parameters, NSSAI, UE 5GCN Capability, PDU session status and MICO mode preference)).
Editor's note:	The required AN parameters is FFS.
	In case of 5G-RAN, the AN parameters include e.g. SUPI or the Temporary User ID, the Selected Network and NSSAI.
	The Registration type indicates if the UE wants to perform an "initial registration" (i.e. the UE is in non-registered state), a "mobility registration update " (i.e. the UE is in registered state and initiates a Registration procedure due to mobility) or a "periodic registration update" (i.e. the UE is in registered state and initiates a Registration procedure due to the periodic update timer expiry, see clause 4.2.2.2.1). If included, the Temporary User ID indicates the last serving AMF. If the UE is already registered via a non-3GPP access in a PLMN different from the PLMN of the 3GPP access, the UE shall not provide the UE Temporary ID allocated by the AMF during the registration procedure over the non-3GPP access.
	The Security parameters are used for Authentication and integrity protection. NSSAI indicates the Network Slice Selection Assistance Information (as defined in clause 5.15 of TS 23.501 [2]. The PDU session status indicates the available (previously established) PDU sessions in the UE.
Editor's note:	The content of the Security parameters is FFS.
Editor's note:	The possibility to piggyback a PDU session Establishment request at the same time as sending a Registration request is FFS.
Editor's note:	Changes required to support "stickiness" is FFS.
Editor's note:	It is FFS if Active flag/bitmap and HO attach indication is to be added.
Editor's note:	It is FFS how UE Radio capabilities are provided.
…
3.	(R)AN to new AMF: N2 message (N2 parameters, Registration Request (Registration type, Subscriber Permanent Identifier or Temporary User ID, Security parameters, NSSAI and MICO mode preference)).
	When 5G-RAN is used, the N2 parameters include the Location Information, Cell Identity and the RAT type related to the cell in which the UE is camping.
	If the Registration type indicated by the UE is periodic registration update, then steps 4 to 17 may be omitted.
…
22.	New AMF to UE: Registration Accept (Temporary User ID, Registration area. Mobility restrictions, PDU session status, NSSAI, Periodic registration update timer and accepted MICO mode).
	The AMF sends a Registration Accept message to the UE indicating that the registration has been accepted. Temporary User ID is included if the AMF allocates a new Temporary User ID. Mobility restrictions is included in case mobility restrictions applies for the UE. The AMF indicates the PDU session status to the UE. The UE removes any internal resources related to PDU sessions that are not marked active in the received PDU session status. If the PDU session status information was in the Registration Request, the AMF shall indicate the PDU session status to the UE. The NSSAI includes the Allowed S-NSSAIs. If the UE subscription data includes subscribed LADN identification information, the AMF shall include in the Registration Accept message the LADN Information for LADNs defined in TS 23.501 [2] clause 5.6.5 that area available within the Registration area determined by the AMF for the UE. If the UE included MICO mode in the request, then AMF responds whether MICO mode should be used.
Editor's note:	It is FFS whether NSSAI is provided to RAN by AMF.
Editor’s note:	It is FFS whether LADN subscription information (i.e information which indicates whether the UE subscribes the LADN service) is included in UE subscription data or is managed by policy information by PCF.
23.	[Conditional] UE to new AMF: Registration Complete ().
	The UE sends a Registration Complete message to the AMF to acknowledge if a new Temporary User ID was assigned.
Editor's note:	Details of N2 interaction is FFS.
------------
2. Conclusions
Observation-1a:	The registration procedure can be initiated for initial registration, mobility registration update and periodic registration update.
Observation-1b:	For the non-3GPP case it is specified in stage 2 that mobility and periodic registration update does not apply and it can therefore simplify specification of the registration procedure in stage 3 to separately describe the cases that apply for both access types and for 3GPP access only.
Proposal-1: Split the registration procedure specification in stage 2 into : a) initial registration and b) mobility and periodic registration update. 
Observation-2:	The registration procedure consists of a REGISTRATION REQUEST message and a REGISTRATION ACCEPT message. Optionally a REGISTRATION COMPLETE message is sent from UE to AMF.
Proposal-2: Define the registration procedure consisting of handing related to the REGISTRATION REQUEST message and REGISTRATION ACCEPT message (and REGISTRATION REQUEST REJECT message in case of rejection by the network). 
Observation-3:	The type of registration is indicated in an "Registration type" information element in the REGISTRATION REQUEST message.
Proposal-3: Specfy a 5GS registration type IE to indicate the type of registration. 
Observation-3:	UE identification procedure and Authentication/Security are parts of the registration procedure inluding messages sent between AMF and UE. In legacy systems these procedures were specified as separate subprocedures. 
Proposal-3: Specify the UE identification procedure and Authentication/Security as separate subprocedures to the registration procedure. 
3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.890 v0.1.0.
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7.3.x	5GMM specific procedures
7.3.x.1	Registration procedure
7.3.x.1.1	General
The registration procedure is always initiated by the UE and can be used for the following purposes:
-	initial registration for 5GS services;
-	mobility registration updating to update the registration of the actual tracking area of a UE in the network;
-	periodic registration updating to periodically notify the availability of the UE to the network;
-	initial registration for emergency services.
Editor's note:	Further purposes are FFS.
7.3.x.1.2	Registration procedure for initial registration
7.3.x.1.2.1	General
This procedure can be used by a UE for initial registration for 5GS services.
When the UE initiates the registration procedure for initial registration, the UE shall indicate "initial registration" in the 5GS registration type IE.

7.3.x.1.2.2	Initial registration initiation
The UE initiates the registration procedure for initial registration by sending a REGISTRATION REQUEST message to the AMF, starting timer Ta. If timer Tb is currently running, the UE shall stop timer Tb. If timer Tc is currently running, the UE shall stop timer Tc. 


Figure 7.3.x.1.2.2-1: Registration procedure for initial registration

7.3.x.1.2.3	5GMM common procedure initiation
The network may initiate 5GMM common procedures, e.g. the identification, authentication and security procedures during the registration procedure, depending on the information received in the REGISTRATION REQUEST message.
7.3.x.1.2.4	Initial registration accepted by the network
If the initial registration request is accepted by the network, the AMF shall send an REGISTRATION ACCEPT message to the UE and start timer Td.
Editor's note:	Further details on initial registration accepted by the network are FFS.
7.3.x.1.2.5	Initial registration not accepted by the network
If the initial registration request cannot be accepted by the network, the AMF shall send an REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.
#3		(Illegal UE);
#6		(Illegal ME); or
#8		(5GS services not allowed);
Editor's note:	Further details on initial registration not accepted by the network are FFS.
7.3.x.1.2.6	Initial registration for emergency services not accepted by the network
Editor's note:	Possible handling of initial registration for emergency services by the network are FFS.
7.3.x.1.2.7	Abnormal cases in the UE
Editor's note:	Abnormal cases in the UE are FFS.
7.3.x.1.2.8	Abnormal cases on the network side
Editor's note:	Abnormal cases in the network are FFS.
7.3.x.1.3	Registration procedure for mobility and periodic registration update
7.3.x.1.3.1	General
This procedure can be used by a UE for mobility and periodic registration update for 5GS services.
When the UE initiates the registration procedure for mobility and periodic registration update, the UE shall indicate "mobility registration update" or "periodic registration update" respectively in the 5GS registration type IE.
The periodic registration updating procedure is controlled in the UE by timer Te. When timer Te expires, the periodic tracking area updating procedure is started. Start and reset of timer Te is described in subclause TBD.
7.3.x.1.3.2	Mobility and periodic registration update initiation
The UE in state 5GMM-REGISTERED shall initiate the mobility and periodic registration updating procedure by sending a REGISTRATION REQUEST message to the AMF,
a)	when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the AMF; or
b)	when the periodic registration updating timer Te expires.
Editor's note:	Further cases for initiation of mobility and periodic registration update are FFS.
After sending the REGISTRATION REQUEST message to the AMF the UE shall starting timer Ta. If timer Tb is currently running, the UE shall stop timer Tb. If timer Tc is currently running, the UE shall stop timer Tc.

Figure 7.3.x.1.3.2-1: Registration procedure for mobility and periodic registration update

7.3.x.1.3.3	5GMM common procedure initiation
The network may initiate 5GMM common procedures, e.g. the identification, authentication and security procedures during the registration procedure, depending on the information received in the REGISTRATION REQUEST message.
7.3.x.1.3.4	Mobility and periodic registration update accepted by the network
If the registration update request has been accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE. If the AMF assigns a new Temporary User ID for the UE, a Temporary User ID shall be included in the REGISTRATION ACCEPT message. In this case, the AMF shall start timer Td.
Editor's note:	Further details on Mobility and periodic registration update accepted by the network are FFS.
7.3.x.1.3.5	Mobility and periodic registration update not accepted by the network
If the mobility and periodic registration update request cannot be accepted by the network, the AMF shall send an REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.
#3		(Illegal UE);
#6		(Illegal ME); or
#8		(5GS services not allowed);
Editor's note:	Further details on Mobility and periodic registration update not accepted by the network are FFS.
7.3.x.1.3.6	Abnormal cases in the UE
Editor's note:	Abnormal cases in the UE are FFS.
7.3.x.1.3.7	Abnormal cases on the network side
Editor's note:	Abnormal cases in the network are FFS.

* * * Change * * *
7.4.x1	Registration request
7.4.x1.1	Message definition
The REGISTRATION REQUEST message is sent by the UE to the network.
Message type:	REGISTRATION REQUEST
Significance:		dual
Direction:			UE to network
Editor's note:	 The content of the REGISTRATION REQUEST message is FFS.
7.4.x2	Registration accept
7.4.x2.1	Message definition
The REGISTRATION ACCEPT message is sent by the network to the UE.
Message type:	REGISTRATION ACCEPT
Significance:		dual
Direction:			network to UE
Editor's note:	 The content of the REGISTRATION ACCEPT message is FFS.
7.4.x3	Registration complete
7.4.x3.1	Message definition
The REGISTRATION COMPLETE message is sent by the UE to the network.
Message type:	REGISTRATION COMPLETE
Significance:		dual
Direction:			UE to network
Editor's note:	 The content of the REGISTRATION COMPLETE message is FFS.
7.4.x4	Registration reject
7.4.x4.1	Message definition
The REGISTRATION REJECT message is sent by the network to the UE.
Message type:	REGISTRATION REJECT
Significance:		dual
Direction:			network to UE
Editor's note:	 The content of the REGISTRATION REJECT message is FFS.


* * * Change * * *

x.y	Timers
Timers of the registration procedure are shown in table x.y-1 and. in table x.y-2
Table x.y-1: Timers of the registration procedure – UE side
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Ta
	TBD
	TBD
	Transmission of REGISTRATION REQUEST message.
	REGISTRATION ACCEPT message received or REGISTRATION REJECT message received.
	Retransmission of REGISTRATION REQUEST message.

	Tb
	TBD
	TBD
	At registration failure and the attempt counter is equal to 5.
	REGISTRATION REQUEST sent

	Initiation of the registration procedure, if still required

	Tc
	TBD
	TBD
	
	REGISTRATION REQUEST sent

	Retransmission of the REGISTRATION REQUEST, if still required

	Te
	TBD
	TBD
	In 5MM-REGISTERED, when 5MM-CONNECTED mode is left.
	When entering state 5MM-DEREGISTERED or when entering 5MM-CONNECTED mode.
	Initiation of the periodic registration procedure



Table x.y-2: Timers of the registration procedure – AMF side
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Td
	TBD
	TBD
	REGISTRATION ACCEPT message sent at initial registration.
REGISTRATION ACCEPT message sent with Temporary User ID at mobility or periodic registration.

	REGISTRATION COMPLETE received
	Retransmission of REGISTRATION ACCEPT message.
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