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Abstract of the contribution: RM state machine alignment between common part, 3GPP part and N3GPP part
1  Discussion

This P-CR aligns the RM state machine requirements between the common part and the 3GPP and N3GPP parts: 
1 Example in common part is replaced by enumeration of 3GPP and N3GPP connectivity (clause 5.3.3, 5.3.3.2.2, 5.3.3.2.3)
2 It is the AMF responsibility to not issue periodic registration update timer to the UE over N3GPP access (clause 5.3.2.4)
3 Explicit requirement that the RM states for 3GPP and N3GPP are independent of each other (clause 5.3.2.1)
4 The AMF issues a Deregistration timer over N3GPP access instead of Periodic Update Timer (clause 5.3.2.3)
5 Editorials in 5.3.1, 
6 The second editor's note in clause 5.3.2.4 " Editor's note:
It is FFS whether the registration on other access can be initiated or not in case of failure of registration to first access." is related to the independence of the registration procedure between 3GPP and non-3GPP access:

-
If the UE is registered to 3GPP access (resp. non-3GPP access) and has non-3GPP (resp. 3GPP) coverage should the UE attempt to register to non-3GPP (resp. 3GPP) access? Since it is expected that a UE is registered to both 3GPP and non-3GPP access, the answer is yes.

-
If the UE is not registered to any access and has both 3GPP and non-3GPP coverage, should the UE attempt to register to 3GPP access or to non-3GPP access or to both accesses? We don't see any reason why there should be a precedence for registration: both should be independent and performed by the UE as soon as possible. 

-
 Therefore, we don't see a reason why a failure of registration to first access would be a trigger for the registration on other access.
2
Proposal

It is proposed to make the following alignments of the common CM, 3GPP CM and N3GPP RM procedures in 3GPP TS 23.501.
-----------------------------FIRST CHANGE-------------------------------------

5.3
Registration and Connection Management

5.3.1
General

The Registration Management is used to register or deregister a UE/user with the network, and establish the user context in the network. The Connection Management is used to establish and release the signalling connection between the UE and the AMF.

5.3.2
Registration Management

5.3.2.1
General

A UE/user needs to register with the network to receive services that requires registration. Once registered and if applicable the UE updates its registration with the network (see TS 23.502 [3]):

-
periodically, in order to remain reachable (periodic registration update); or

-
upon mobility (mobility registration update); or

-
to update its capabilities or re-negotiate protocol parameters.

The initial Registration procedure involves execution of Network Access Control functions as defined in clause 5.2 (i.e. user authentication and access authorization based on subscription profiles in UDM). As result of the Registration procedure, the identity of the serving AMF will be registered in UDM.

The registration management procedures are applicable over both 3GPP access and Non-3GPP access. The 3GPP and Non-3GPP RM states are independent of each other, see clause 5.3.2.3. 
5.3.2.2
5GS Registration Management states

5.3.2.2.1
General

Two RM states are used in the UE and the AMF that reflect the registration status of the UE in the selected PLMN:

-
RM-DEREGISTERED.

-
RM-REGISTERED.

5.3.2.2.2
RM-DEREGISTERED state

In the RM‑DEREGISTERED state, the UE is not registered with the network. The UE context in AMF holds no valid location or routing information for the UE so the UE is not reachable by the AMF. However, some parts of UE context may still be stored in the UE and the AMF e.g. to avoid running an authentication procedure during every Registration procedure.

In the RM-DEREGISTERED state, the UE shall:

-
attempt to register with the selected PLMN using the initial rregistration procedure if it needs to receive service that requires registration (see TS 23.502 [3] clause 4.2.2.2).

-
remain in RM-DEREGISTERED state if receiving a Registration Reject upon initial registration (see TS 23.502 [3] clause 4.2.2.2).

-
enter RM-REGISTERED state upon receiving a Registration Accept (see TS 23.502 [3] clause 4.2.2.2).

In the RM-DEREGISTERED state, the AMF shall:

-
when applicable, accept the initial registration of a UE by sending a Registration Accept to this UE and enter RM-REGISTERED state (see TS 23.502 [3] clause 4.2.2.2); or

-
when applicable, reject the initial registration of a UE by sending a Registration Reject to this UE (see TS 23.502 [3] clause 4.2.2.2).

5.3.2.2.3
RM-REGISTERED state

In the RM‑REGISTERED state, the UE is registered with the network. In the RM-REGISTERED state, the UE can receive services that require registration with the network.

In the RM-REGISTERED state, the UE shall:

-
perform mobility Registration Update procedure if the current TAI of the serving cell (see TS 37.nnn) is not in the list of TAIs that the UE has received from the network in order to maintain the registration and enable the AMF to page the UE;

-
perform periodic Registration Update procedure triggered by expiration of the periodic update timer to notify the network that the UE is still active.

-
perform a Registration Update procedure to update its capability information or to re-negotiate protocol parameters with the network;

-
perform Deregistration procedure (see TS 23.502 [3] clause 4.2.2.3.1), and enter RM-DEREGISTERED state, when the UE needs to be no longer registered with the PLMN. The UE may decide to deregister from the network at any time.

-
enter RM-DEREGISTERED state when receiving a Registration Reject message, a Deregistration message or performing local deregistration procedure without initiating any signalling (see clause 5.4.1.4). The actions of the UE depend upon the 'cause value' in the Registration Reject message. See TS 23.502 [3] clause 4.2.2.

In the RM-REGISTERED state, the AMF shall:

-
perform Deregistration procedure (see TS 23.502 [3] clauses 4.2.2.3.2, 4.2.2.3.3), and enter RM-DEREGISTERED state, when the UE needs to be no longer registered with the PLMN. The network may decide to deregister the UE at any time;

-
perform Implicit Deregistration at any time after the Implicit Deregistration timer expires. The AMF shall enter RM-DEREGISTERED state after Implicit Deregistration;

-
perform local deregistration for an UE which negotiated to perform deregistration at the end of the communication (see sub clause 5.4.1.4). The AMF shall enter RM-DEREGISTERED state after local Deregistration;

-
when applicable, accept or reject Registration Updates or Service Requests from the UE. The AMF may reject a UE registration upon rejecting a Registration Update from the UE;

Editor's note:
The detailed condition for the network to start the implicit Deregistration timer is FFS.

Editor's note:
The detailed condition of implicit Deregistration is FFS.

5.3.2.2.4
5GS Registration Management State models
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Figure 5.3.2.2.4-1: RM state model in UE
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Figure 5.3.2.2.4-2: RM state model in AMF

Editor's note:
More transition case (e.g. Handover from/to EPS, for Back-off) will be added upon discussion result on Interworking and stage3.

5.3.2.3
Registration Area management

Registration Area management comprises the functions to allocate and reallocate a Registration area to a UE. Registration area is managed per access type i.e., 3GPP access or Non-3GPP access.

When a UE registers with the network over the 3GPP access, the AMF allocates a set of tracking areas in TAI List to the UE. When the AMF allocates registration area, i.e. the set of tracking areas in TAI List, to the UE it may take into account various information (e.g. Mobility Pattern and Allowed/Non-allowed area (refer to 5.3.4.1)). An AMF which has the whole PLMN as serving area may alternatively allocate the whole PLMN ("all PLMN") as registration area to a UE in MICO mode (refer to clause 5.4.1.3).
The 5G system shall support allocating a TAI List over different 5G-RATs in a single TAI List.

When a UE registers with the network over the Non-3GPP access, the registration area for Non-3GPP access corresponds to a unique reserved TAI value (i.e. dedicated to Non-3GPP access). There is thus a unique Tracking Area for the Non-3GPP access to 5GC, that is called the N3GPP TAI.

When generating the TAI list, the AMF shall include only TAIs that are applicable on the access where the TAI list is sent.

The additional aspects for registration management when a UE is registered over one access type while the UE is already registered over the other access type is further described in clause 5.3.2.4.
5.3.2.4
Support of a UE registered over both 3GPP and Non3GPP access

For a given serving PLMN there is one RM context for a UE for each access, e.g. when the UE is consecutively or simultaneously served by a 3GPP access and a Non-3GPP access (N3IWF) of this PLMN.

An AMF associates multiple access-specific RM context for an UE with:

-
a Temporary Identifier that is common between 3GPP and Non-3GPP. This Temporary Identifier is globally unique.

-
a registration state per access type (3GPP / Non-3GPP)

-
a registration areas per access type: one registration area for 3GPP access and another registration areas for non 3GPP access.

-
a periodic registration timer for 3GPP access.
-
a Non-3GPP Implicit Deregistration timer.
Editor's note:
It is FFS whether a registration timer is used for the registration over Non-3GPP access

Registration areas for the 3GPP access and the non-3GPP access are independent.

The AMF shall not provide a Periodic Registration Timer for the UE over a non-3GPP access. Consequently, the UE need not perform Periodic Registration Update procedure  over non-3GPP access.

The Temporary Identifier may be assigned or re-assigned over any of the 3GPP and Non-3GPP access. The AMF assigns to the UE a single Temporary Identifier that is used over 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN (which presumes that there is c and u plane connectivity between nodes of the EPLMN and the 3GPP access PLMN). The Temporary Identifier is assigned upon the first successful registration of the UE, and is valid over both 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN for the UE. Upon performing any initial access over the non-3GPP access or over the 3GPP access, the UE provides the Temporary Identifier it has received in an earlier successful registration over any access to the same PLMN or equivalent PLMN. This enables the AN to select an AMF that maintains the UE context created at the previous registration procedure, and enables the AMF to correlate the UE request to the existing UE context.

If the UE is performing registration over one access and intends to perform registration over the other access in the same PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE shall not initiate the registration over the other access until the registration procedure over first access is completed.

NOTE:
To which access the UE performs registration first is up to UE implementation.


When the UE is successfully registered to an access (3GPP access or non-3GPP access respectively) and the UE registers via the other access:

-
if the second access is located in the same PLMN or equivalent PLMN (e.g. the UE is registered via a 3GPP access and selects a N3IWF located in the same PLMN), the UE shall use for the registration to the PLMN associated with the new access the UE Temporary identifier that the UE has been provided at the previous registration in the same PLMN or equivalent PLMN.

-
if the second access is located in a PLMN (i.e. not the registered PLMN or an equivalent PLMN of the registered PLMN), different from the registered PLMN of the first access (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in a PLMN different from the PLMN of the 3GPP access, or the UE is registered over non-3GPP and registers to a 3GPP access in a PLMN different from the PLMN of the N3IWF), the UE shall  use for the registration to the PLMN associated with the new access a UE Temporary identifier only if it has got one that was received from the same PLMN. However, if the UE does not already have a UE Temporary Identifier from the PLMN to which it is attempting to register or from an equivalent PLMN, a SUPI shall be used for the new registration.

When a UE Temporary Identifier assigned during a registration procedure over 3GPP (e.g. the UE registers first over a 3GPP access) is location-specific, e.g. refers to a geographical Group Id, the same UE Temporary Identifier can be re-used over the non-3GPP access when the selected N3IWF function is in the same PLMN as the 3GPP access. When an UE Temporary Identifier is assigned during a registration procedure performed over a Non 3GPP access (e.g. the UE registers first over a non-3GPP access) refers to a non-geographical Group Id, the Temporary Identifier may not be valid for NAS procedures over the 3GPP access and during a registration procedure over the 3GPP access an AMF relocation is needed.

The deregistration request may be associated with an indication of whether it applies only to the access on which the de-registration procedure is run or to all accesses of the UE (3GPP and Non-3GPP access).

If the UE is registered on both 3GPP and non-3GPP accesses and it is in CM-IDLE over non-3GPP access, then the UE or AMF may initiate a deregistration procedure over the 3GPP access to deregister the UE only on the non-3GPP access.

Editor's note:
it is FFS whether AMF-triggered deregistration of a UE for the non-3GPP access will immediately release the PDU sessions establish by the UE via non-3GPP access.
Registration Management over Non-3GPP access is further defined in clause 5.5.2.

-----------------------------END OF CHANGES-------------------------------------
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