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Abstract of the contribution: Proposes changes to TS 23.502 in line with the updated principles for N2 in S2-173528.
1
Proposal

In line with the updated principles for N2 as per S2-173528, the following changes to TS 23.502 are proposed.

*** First change ***

4.1
Connection, Registration and Mobility Management procedures

4.1.1
Registration procedures

4.1.2
Service Request procedures

4.1.3
Temporary Identity Reallocation procedure

4.1.4
Reachability procedures

4.1.x
N2 requirements and procedures
4.1.x.1
TNL associations
4.1.x.1.1
General
A gNB shall be able to support one or multiple TNL associations per AMF. 

NOTE: 
The relation between multiple TNL associations and N2 management and load control features needs to be determined by RAN 3.
An AMF shall be able to request the gNB to add or and remove TNL associations to the AMF.
4.1.x.2
N2AP UE-TNLA-binding
4.1.x.2.1
General
While a UE is in CM-Connected state the RAN shall maintain the same N2AP UE-TNLA-binding, i.e. use the same TNL association for the UE unless explicitly changed by the AMF.

An AMF shall be able to update the N2AP UE-TNLA-binding, i.e. change the TNL association for the UE in CM-Connected mode at any time. This includes changing the TNL association to a different AMF.
4.1.x.2.2
N2AP UE-TNLA-binding update procedure
Editor’s note: Procedure to update the N2AP UE-TNLA-binding to be added.

4.1.x.2.3
Management of N2AP UE-TNLA-bindings during Registration and Service Request

When a UE performs the Registration procedure (for initial registration, mobility registration update or periodic registration update) without a GUAMI or a GUAMI not associated with the gNB, the following steps are performed: 

1.
The gNB selects an AMF as defined in Section 6.3.X.
2.
The gNB creates an N2AP UE-TNLA-binding for the UE by randomly selecting a TNL association from the available TNL associations for the selected AMF and forwards the UE message to the AMF via the selected TNL association.

3.
The AMF may decide to modify the N2AP UE-TNLA-binding, i.e. may select a different TNL association for the UE. The RAN stores the modified N2AP UE-TNLA-binding for future N2 messages for the UE.

When a UE performs the Registration procedure with a GUAMI associated with the gNB or when performing the Service Request procedure, the following steps are performed:

1.
The RAN creates an N2AP UE-TNLA-binding for the UE by selecting a TNL association from the available TNL associations for the GUAMI contained in the UE’s 5G-GUTI.

2.
The AMF may decide to modify the N2AP UE-TNLA-binding, i.e. may select a different TNL association for the UE. The RAN stores the modified N2AP UE-TNLA-binding for future N2 messages for the UE.

4.1.x.2.4
Management of N2AP UE-TNLA-bindings during handovers
During an Xn-based inter NG RAN handover, the following applies

-
The target gNB creates an N2AP UE-TNLA-binding for the UE by randomly selecting a TNL association from the available TNL associations for the UE’s AMF and sends the N2 Path Switch Request to the AMF via the selected TNL association.
-
The AMF may decide to modify the N2AP UE-TNLA-binding, i.e. may select a different TNL association for the UE. The gNB stores the modified N2AP UE-TNLA-binding for future N2 messages for the UE (until the UE moves to CM-IDLE state or the N2AP UE-TNLA-binding is updated by the AMF).

During an inter NG-RAN node handover without Xn interface (i.e. during an N2 handover) the following applies:

-
The target AMF selects a TNL association from the available TNL associations for the target gNB. The target gNB creates an N2AP UE-TNLA-binding for the UE based on the TNL association selected by the target AMF.
*** Next change ***

4
System procedures

4.x

Network management functions

4.x.1
AMF removal procedure
An AMF can be taken graciously out of service for operational reasons as follows:

-
The AMF adjusts the weight factors towards the RAN to avoid new UEs being assigned to this AMF
-
For UEs in CM-CONNECTED state:

-
AMF sends a relocation request (including the UE context) via N14 to a different (target) AMF.

-
The target AMF updates the N2AP UE-TNLA-binding towards the RAN, updates the GUTI towards the UE and updates other CP NFs.


-
For UEs transitioning from CM-IDLE to CM-CONNECTED state:

-
Once the UE is in CM-CONNECTED state, the steps described for the CM-CONNECTED state apply.

-
For UEs in CM-IDLE state:

-
AMF may page a UE to bring the UE to CM-CONNECTED state. Subsequently the steps described for the CM-CONNECTED state apply.

-
Alternatively, if an operator wants to avoid paging UEs, and/or for UEs that are still in CM-IDLE by the time the AMF is taken out of service (e.g. some MICO UEs) the following applies:

-
The operator removes the AMF from the RAN configuration.

-
When the RAN subsequently receives an initial UE message with a GUTI pointing to a non-existing AMF, the RAN shall send the message to 

-
a different AMF from the same AMF Group; or

-
an AMF from a different AMF Group in case no other AMFs are configured for the same AMF Group. 

-
If the new AMF has access to the UE context, it processes the UE message accordingly and updates the GUTI towards the UE.

-
If the new AMF is aware of a different AMF serving the UE (by implementation specific means) it redirects the UE to that AMF via the RAN.

-
If the new AMF does not have access to the UE context, then the AMF shall force the UE to re-attach.
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