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Abstract of the contribution: This paper is for clarification on overload control
Discussion
In the last meeting, overload control was agreed. This paper proposes several clarifications.
1. Meaning of proactive load control is not clear: There is no mention that the definition/meaning of the proactive load control. As it is about the redirection request from AMF to AN node, the wording needs to be revised.
2. Pool area: Instead of Pool area, AMF set is more appropriate wording in this specification.
3. RRC Connection Resume is also affected by the overload control. For more clarity in this specification, as RRC Connection Resume is not SA2 procedure, mentioning RRC-Inactive state is required.
4. AMF can provide value to the AN node during overload start procedure, then AN node may consider this value for barring mechanism, as current EPC – eNB operation as following:
<quoted from TS 36.413>

the eNB shall:

-
if the Traffic Load Reduction Indication IE is included in the OVERLOAD START message and, if supported, reduce the signalling traffic indicated as to be rejected by the indicated percentage,

</quoted>
Proposal

It is proposed to adopt following change
*************** Start of first change*********************
5.19.4
AMF Load Re-Balancing

The AMF load re-balancing functionality permits cross-section of its subscribers that are registered on an AMF (within an AMF Set) to be moved to another AMF within the same AMF set with minimal impacts on the network and end users. AMF may request some or all of the AN node(s) to redirect a cross-section of UE(s) returning from IDLE mode to be redirected to another AMF within the same AMF set, if the AN is configured to support this. 

For UE(s) in IDLE mode, when UE subsequently returns from IDLE mode and the 5G-AN receives an initial NAS message with a 5G S-TMSI or GUAMI pointing to an AMF that requested for redirection, the 5G-AN should select a different AMF from the same AMF set and forward the initial NAS message. It is not expected that the 5G-AN node rejects any request or enables access control restriction when it receives a request for redirection for load control from the connected AMF(s).

When the AMF wants to stop redirection, the AMF can indicate that it can serve all UE(s) in IDLE mode to stop the redirection.

NOTE 1:
An example use for the AMF load re-balancing functionality is for the AMF to pro-actively re-balance its load prior to reaching overload i.e. to prevent overload situation.

NOTE 2:
Typically, this procedure need not be used when the AMF becomes overloaded because the Load Balancing function should have ensured that the other AMFs within the AMF Set are similarly overloaded.

Editor's note:
This relation of the AMF Load Re-Balancing and AMF planned removal is to be clarified.
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.

Editor's note:
Overload control procedure within the RAN is yet to be specified.

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; or
-
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 for UE in RRC-Inactive state.

The AMF can provide percentage value that permit more traffic to be carried in the overload start message. The AN node may consider this value when the AN node applies barring mechanism as specified in TS 38.331 [28]. 
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).
*************** End of change *********************
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