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Abstract of the contribution: This contribution proposes a clarification on AMF Load Re-Balancing per GUAMI.
1 Introduction 
In S2#123 meeting, one EN has been left on the AMF load re-balancing, i.e. 
 “Editor's note: This relation of the AMF Load Re-Balancing and AMF planned removal is to be clarified.
During offline discussion, it is proposed that for preparation of the planned AMF removal the AMF can redirect users served by one GUAMI to another AMF, e.g. target AMF. This is addressed in S2-178660. Then above EN related to relation between AMF removal and Load Rebalancing can be removed. 
Also one EN that is simply referring to RAN3 work on overload control can be removed. 
There are many incorrect references in section 5.22.x, quite many references pointing to 23.401, instead of 5GS specification for newly specified functionality. It is proposed to remove obsolete references.

2. Proposal
* * * Begin of Changes * * * 
5.19.5
AMF Control Of Overload

5.19.5.1
General

The AMF shall contain mechanisms for avoiding and handling overload situations. This includes the following measures:
-
N2 overload control that could result in RRC reject and unified access barring.

-
NAS congestion control.

5.19.5.2
AMF Overload Control

Under unusual circumstances, if AMF has reached overload situation, the AMF activates NAS level congestion control as specified in Clause 5.19.7 and AMF restricts the load that the AN node(s) are generating, if the AN is configured to support overload control. N2 overload control can be achieved by the AMF invoking the N2 overload procedure (see TS 38.300 [27] and TS 38.413 [34]) to all or to a proportion of the AN nodes with which the AMF has N2 connections. To reflect the amount of load that the AMF wishes to reduce, the AMF can adjust the proportion of AN nodes which are sent NGAP OVERLOAD START message, and the content of the overload start procedure.


The AMF should select the 5G-AN node(s) to which it triggers overload start procedure at random to avoid that multiple AMFs in an AMF Set request reduction of load from the same subset of 5G-AN node(s).

An AN node supports rejecting of AN signalling connection establishments for certain UEs as specified in TS 38.331 [28]. Additionally, an AN node provides support for the barring of UEs as described in TS 22.261 [2]. These mechanisms are further specified in TS 38.331 [28].

Using the overload start procedure, the AMF can request the AN node to:

-
reject AN signaling connection (RRC connection over 3GPP access or UE-N3IWF connection over N3GPP access) requests that are for non-emergency and non-high priority mobile originated services; or

-
reject new AN signaling connection requests for 5GS NAS Mobility Management signaling (e.g. for Registration procedure) for that AMF;

-
only permit AN signaling connection requests for emergency sessions and mobile terminated services for that AMF. or.

-
only permit AN signaling connection requests for high priority sessions and mobile terminated services for that AMF;

NOTE 2:
The AN signaling connection requests listed in this clause also include the request for RRC Connection Resume.

When rejecting an AN signaling connection request for overload reasons the AN indicates to the UE an appropriate wait timer value that limits further AN signaling connection requests for a while.

During an overload situation, the AMF should attempt to maintain support for emergency services and for MPS.

When the AMF is recovering, the AMF can either:

-
trigger overload start procedure with new percentage value that permit more traffic to be carried, or

-
the AMF trigger overload stop procedure.

to some or all of the 5G-AN node(s).
* * * * Next Change * * *.*
5.22.2
Subscription-related Priority Mechanisms
Subscription-related mechanisms which are always applied:

-
(R)AN: During initial RRC Connection Establishment, the Establishment Cause is set to indicate that special treatment is to be applied by the (R)AN in the radio resource allocation as specified in clause 5.2. 

-
AMF: Following RRC Connection Establishment, the receipt of the designated Establishment Cause by the AMF will result in priority handling of the "Initial UE Message" received as part of the Registration procedures of clause 4.2.2 of TS 23.502 [3] and the Service Request procedures of clause 4.2.3 of TS 23.502 [3]. In addition, certain exemptions to Control Plane Congestion and Overload Control are provided as specified in clause 5.19.

Subscription-related mechanisms which are conditionally applied:

-
UE: When Access Class Barring parameters are broadcast, Access Class Barring based on USIM or other permitted identities is applied prior to an initial upstream transmission for the UE and provides a mechanism to limit transmissions from  UEs categorized as non-prioritized, while allowing transmissions from UEs categorized as prioritized (such as MPS subscribed UEs), during the RRC Connection Establishment procedure as specified in clause 5.2.

-
UDM: One or more ARP priority levels are assigned for prioritized or critical services. The ARP of the prioritized QoS Flows for each DN is set to an appropriate Priority Level. The 5QI for prioritized QoS Flows is set in accordance with the prioritized service requirements, including QoS characteristics used in combination with any non-standard 5QI values.
-
PCF: The "IMS Signalling Priority" information is set for the subscriber in the UDM, and the PCF modifies the ARP of the QoS Flow used for IMS signalling, for each DN which supports prioritized services leveraging on IMS signalling, to an appropriate Priority Level assigned for that service.
* * * * Next Change * * *.*
5.22.3
Invocation-related Priority Mechanisms
The generic mechanisms used based on invocation-related Priority Mechanisms for prioritised services are based an interaction with an Application Server and between the Application Server and the PCF over Rx/N5 interface, as described in TS 23.228 [15] clause 5.21 in case of MPS using IMS.

NOTE:
Clause 5.21 in TS 23.228 [15] is applicable to 5GS, with the understanding that the term PCRF corresponds to PCF in the 5GS.

Invocation-related mechanisms for Mobile Originations e.g. via SIP/IMS:

-
PCF: When an indication for a session arrives over the Rx/N5 Interface and the UE does not have priority for the signalling QoS Flow, the PCF derives the ARP and 5QI parameters, plus associated QoS characteristics as appropriate, of the QoS Flow for Signalling as per Service Provider policy as specified in clause 6.1.11.4 of TS 23.203 [4].

-
PCF: For sessions such as MPS, when establishing or modifying a QoS Flow for media as part of the session origination procedure, the PCF selects the ARP and 5QI parameters, plus associated QoS characteristics as appropriate, to provide priority treatment to the QoS Flow(s).

-
PCF: When all active sessions to a particular DN are released, and the UE is not configured for priority treatment to that particular PDU Session for a DN, the PCF will downgrade the IMS Signalling QoS Flows from appropriate settings of the ARP and 5QI parameters, plus associated QoS characteristics as appropriate, to those entitled by the UE based on subscription.
Invocation-related mechanisms for Mobile Terminations e.g. via SIP/IMS:

-
PCF: When an indication for a session arrives over the Rx/N5 Interface, mechanisms as described above for Mobile Originations are applied.
-
UPF: If an IP packet arrives at the UPF for a UE that is CM-IDLE over a QoS Flow which has an ARP priority level value that is entitled for priority use, delivery of priority indication during the Paging procedure is provided by inclusion of the ARP in the N4 interface "Downlink Data Notification" message, as specified in clause 4.2.3.4 of TS 23.502 [3].
-
SMF: If a "Downlink Data Notification" message arrives at the SMF containing an ARP priority level value that is entitled for priority use, delivery of priority indication during the Paging procedure is provided by inclusion of the ARP in the N11 interface "Downlink Data Notification" message, as specified in clause 4.2.3.4 of TS 23.502 [3].
-
AMF: If a "Downlink Data Notification" message arrives at the AMF containing an ARP priority level value that is entitled for priority use, the AMF handles the request with priority and includes the "Paging Priority" IE in the N2 "Paging" message set to a value assigned to indicate that there is an IP packet at the UPF entitled to priority treatment, as specified in clause 4.2.3.4 of TS 23.502 [3].
-
SMF: For a UE that is not configured for priority treatment, upon receiving the "N7 PDU-CAN Session Modification" message from the PCF with an ARP priority level that is entitled for priority use, the SMF sends an "N4 Session Modification Request" to update the ARP for the Signalling QoS Flows, and sends an "N11 SM Request with PDU Session Modification Command" message to the AMF, as specified in clause 4.3.3.2 of TS 23.502 [3].
-
AMF: Upon receiving the "N11 SM Request with PDU Session Modification Command" message from the SMF with an ARP priority level that is entitled for priority use, the AMF updates the ARP for the Signalling QoS Flows, as specified in clause 4.3.3.2 of TS 23.502 [3].
-
(R)AN: Inclusion of the "Paging Priority" in the N2 "Paging" message triggers priority handling of paging in times of congestion at the (R)AN as specified in clause 4.2.3.4 of TS 23.502 [3]. the service receives appropriate priority treatment based on the "Paging Priority" IE.

Invocation-related mechanisms for the Priority PDU connectivity services:

-
PCF: If the state of the Priority PDU connectivity services is modified from disabled to enabled, the QoS Flow(s) controlled by the Priority PDU connectivity services are established/modified to have the service appropriate settings of the ARP and 5QI parameters, plus associated QoS characteristics as appropriate, using the PDU Session Modification procedures as specified in clause 4.3.3 of TS 23.502 [3].
-
PCF: If the state of Priority PDU connectivity services is modified from enabled to disabled, the QoS Flow(s) controlled by the Priority PDU connectivity services are modified from service appropriate settings of the ARP and 5QI parameters, plus associated QoS characteristics as appropriate, to those entitled by the UE as per subscription, using the PDU Session Modification procedures as specified in clause 4.3.3 of TS 23.502 [3].
* * * * Next Change * * *.*
5.22.4
QoS Mechanisms applied to established QoS Flows

Mechanisms applied to established QoS Flows:
-
(R)AN: QoS Flows requested in the Xn "Handover Request" or N2 "Handover Request" which are marked as entitled to priority by virtue of inclusion of an ARP value from the set allocated by the Service Provider for prioritised services are given priority over requests for QoS Flows which do not include an ARP from the set as specified in clause 4.9 of TS 23.502 [3].
-
SMF: Congestion management procedures in the SMF will provide priority to QoS Flows established for sessions during periods of extreme overload.  Prioritised services are exempt from any session management congestion controls. See clause 5.19.


AMF: Congestion management procedures in the AMF will provide priority to Mobility Management procedures required for the prioritised services during periods of extreme overload. Prioritised services are exempt from mobility  restrictions and any Mobility Management congestion controls. See clauses 5.3.4.1.1 and 5.19.4.

QoS Flows whose ARP parameter is from the set allocated by the Service Provider for prioritised services' use shall be exempt from release during QoS Flow load rebalancing.

(R)AN, UPF: IMS Signalling Packets associated with prioritised services' use are handled with priority.  Specifically, during times of severe congestion when it is necessary to drop packets on the IMS Signalling QoS Flow to ensure network stability, these FEs shall drop packets not associated with priority signalling such as MPS or Mission Critical services before packets associated with priority signalling. See clause TBD.
-
(R)AN, UPF: During times of severe congestion when it is necessary to drop packets on a media QoS Flow to ensure network stability, these FEs shall drop packets not associated with priority sessions such as MPS or Mission Critical services before packets associated with sessions. See clause TBD.
* * * End of Changes * * *
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