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1. Discussion 
In the past releases we have specified multiple roles for registration procedures, for attach, LU/RAU/TAU, and for UE capability update. 3GPP TS 24.301 clause 5.5.3.2.2 specifies 24 different conditions from a) to x) for the UE to initial TAU procedure. 
Therefore, we propose that a more lightweight UE Status Update procedure should be specified for the update of protocol parameters and synchronisation of protocol status and timers between the UE and the serving CCF for the following purposes (if still applicable in 5G):
1. UE capability updates (updated UE capabilities)
2. Update of negotiable parameters between UE and CCF (updated timer values or UE requested timer values)
3. Periodic update without any parameter change 
4. MM and SM synchronisation between UE and network 

(Active context sync is not a reason to initiate UE Status Update, but can be done at the same time, if the procedure is initiated for other reason)
This proposal adds the distinction between full update procedures and the ones that are restricted to NG1 interface. Full update procedure is used for attach and mobility triggered TAU and it may involve re-location and it may span beyond the CCF, or require inter-CCF action. The more lightweight UE Status Update is for updating those parameters whose visibility is restricted to NG1 interface. 
The lightweight UE Status Update syntax is to be specified by CT1, but the procedure can be implemented via re-use of the same PDUs as are used for attach and TAU that is triggered due to mobility with different registration type, or it can be a different PDU. 
2. Proposal

The following update is proposed to 3GPP TR 23.799.
3. Changes on 3GPP TR 23.799

6.3.18
Solution 3.18: Mobility procedure
This solution applies to Key Issue 3 - Mobility Framework. The solution introduces an idle mode mobility procedure for the NG UE registration to the network and NG UE mobility support.

6.3.18.1
Architecture description
The architecture is based on the architecture and terminology:

-
NG UE

-
NG RAN

-
NG Core Control plane function: CCF

-
NG Core UP function: UPF

-
NG Subscriber Data Management: SDM

-
NG Policy Control plane function: PCF
6.3.18.2
Function description

The main functionality of the solution is:

-
The NG mobility procedure is including “attach and tracking area update functionality” within a single mobility procedure, the Registration procedure; and
-
The NG UE status update procedure for exchange of protocol information between the UE and CCF.
The Registration procedure is used e.g. when the NG UE attach into the mobile network, upon mobility procedure when the NG UE changes to a new Tracking area (TA) in idle mode and when the NG UE performs a periodic update (due to a predefined time period of inactivity) etc.
The UE Status Update procedure is used by the NG UE to perform periodic updates or additional updates of UE capabilities and to re-negotiate UE parameters to synchronise bearer status and timer values with the CCF, if there is a need to change the values that were negotiated in the previous attach or TAU procedure. 
Editor's note:
It is for further study whether to include session management messages or not.

Editor's note:
Additional functionality e.g. from TAU procedure e.g. providing UE capabilities, usage of active flag and synchronization of SM contexts is FFS.
6.3.18.2.1
Registration procedure

The Registration procedure is initiated by the UE to perform attach or mobility based update when entering new area. The registration procedure describes the high level principle; further details are FFS.
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Figure 6.3.18.2.1-1: Registration procedure

Registration procedure

1.
NG UE sends Registration Request message to (new) CCF including either a permanent ID (e.g. IMSI) or a unique temporary ID (similar as GUTI) and a Registration type. The Registration type indicates if the NG UE wants to perform an ‘initial registration’ (i.e. the NG UE is in non-registered state) or a ‘normal registration’ (i.e. the NG UE is in registered state). If ‘initial registration’ the message includes all necessary parameters for that (as in Attach in LTE). If ‘normal registration’ the message includes all necessary parameters for that (as in TAU in LTE). CCF checks the received message and if NG UE requested ‘normal registration’ but the new CCF was unable to retrieve information for the NG UE then ‘initial registration’ is performed instead.

2.
New CCF may send Information Request to old CCF including e.g. complete Registration Request (including Registration flag) and CCF address.

3.
Old CCF responds with Information Response to new CCF including e.g. a permanent ID (e.g. IMSI), MM Context and CCF address. If the Registration flag within the Complete Registration Request IE in the Information Request message is set to ‘normal registration’ then e.g. session related data may also be included. If NG UE requested ‘normal registration’ but the new CCF was unable to retrieve information from old CCF then ‘initial registration’ is performed instead.

4.
If permanent identity (e.g. IMSI) is not provided by the NG UE nor retrieved by new CCF then Identity Request is sent to the NG UE. This step is valid for both Registration type values.

5.
The NG UE responds with Identity Response including a permanent ID (e.g. IMSI).

6.
CCF initiates authentication of the NG UE if Registration Request was not sent integrity protected or integrity protection is indicated as failed in step 3/Information Response. NAS security functions is performed. 
7.
New CCF responds with Information Acknowledge if a successful Information Response is received. Old CCF marks the MM context as invalid.  
8.
IMEI check (optional procedure), Update Location procedure and optionally “PCF update and negotiation” are performed. If session data is received from old CCF then also session related procedures are invoked at this point.

9.
CCF responds with Registration Accept to the NG UE indicating ‘Registration result’ with either ‘initial registration’ or ‘normal registration’.

10.
NG UE may respond with Registration Complete to (new) CCF.

6.3.18.2.2
UE Status Update procedure
The UE Status Update procedure is initiated by the UE to perform periodic update or update of parameters that are negotiated between UE and CCF. The UE Status Update procedure describes the high level principle; further details are FFS.
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Figure 6.3.18.2.2-1: UE Status Update procedure
UE Status Update procedure

1.
NG UE sends Registration Request message to serving CCF including either a permanent ID (e.g. IMSI) or a unique temporary ID (similar as GUTI). Additionally, the UE includes the negotiable parameters that it wants to update with the CCF.
2.
CCF responds with Registration Accept to the NG UE, either echoing back the UE requested parameters, or negotiating them according to the UE capability, subscription and local policy. The CCF may include also additional information to synchronise the protocol status between the CCF and the UE.
3.
NG UE may respond with Registration Complete to CCF.
NOTE: Identification, authentication and authorisation procedures are possible, but not shown.
Editor's note:
Whether the UE Status Update procedure can re-use the same PDUs as attach and TAU is to be determined by CT1.
6.3.18.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.[image: image3.jpg]Y
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