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1 Introduction

A CR has been agreed by SA2 [S2-182985] for handling of AMF overload control.

	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 uplink NAS signalling transmission to that AMF;

-
release AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s).

-
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 from UE in RRC-Inactive state.


This CR has impact on RAN and eNB-UE signalling. In this contribution, we will discuss RAN behaviour corresponding to AMF overload start procedure for each of the AMF overload scenario.
2 Discussion
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Under unusual circumstances, if AMF has reached overload situation, N2 overload control can be achieved by the AMF invoking the N2 overload procedure to all or to a proportion of the AN node with which the AMF has N2 connections. The AMF may include the S-NSSAI(s) in N2 overload control message sent to AN node(s) to indicate the congestion of the Network Slice(s) at the CN part.
Upon overload start procedure, AMF can request the RAN to reject/release/permit certain kinds of connection establishment request. But SA2 doesn’t explicitly map each AMF overload scenario with corresponding RRC connection establishment cause. 
In last RAN2 meeting, At least 8 and preferably 16 (or more) cause value to be included in MSG 3, the final decision will be finalised with input from RAN1 on MSG3 size. At least LTE establishment cause values are reused for NR: emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall-v1280, FFS Whether the LTE cause delayTolerantAccess-v1020 is also available in NR.

In below analysis, we will base on the current assumption of the RRC cause in RAN2 and further update is expected in case new causes are introduced in MSG3 in the future.
· AMF overload start handling by RAN according to Msg.5

· If AMF Overload Control indicate: release AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s).
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All AMF overload start scenarios handling in the RAN is very similar to LTE except the overload starts is set to:

· release AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s).
because other AMF overload start handling by the RAN can be based on corresponding connection establishment cause value in RRC Msg.3, which means RAN can decide to permit or reject the RRC connection request just based on the cause value in Msg.3 while overload due to congestion of the Network Slice(s) at the CN part is special case, as the requested NSSAI from UE is only included in MSG.5, which means RRC needs to be setup by the RAN with MSG.4, after checking requested NSSAI from UE in MSG.5, RAN can further determine how to handle this connection according indicated S-NSSAI(s) and UE requested NSSAI.

Proposal 1: If AMF Overload Control indicate: release AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s), when the Requested NSSAI from UE only includes the indicated S-NSSAI(s) in Msg.5, RAN shall send RRC Release with wait time for the Requested NSSAI to the UE.
· AMF overload start handling by RAN according to Msg.3(including RRC Request and RRC Request Request)
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	If AMF Overload Control indicate:
	Msg.3 with below establishmentCause will be rejected

	· reject new AN signaling connection requests for uplink NAS signalling transmission to that AMF
	· “mo-Signalling”

	· 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
	· " mo-Signalling " or

· "mo-Data" or

· "delayTolerantAccess" or

· " mo-VoiceCall "

	· only permit AN signaling connection requests for emergency sessions and mobile terminated services for that AMF
	· " highPriorityAccess " or
· " mo-Signalling" or
· " mo-Data " or
·  "delayTolerantAccess" or
· " mo-VoiceCall "

	· only permit AN signaling connection requests for high priority sessions and mobile terminated services for that AMF
	· " emergency " or

· " mo-Signalling" or

· " mo-Data " or

·  "delayTolerantAccess" or

· " mo-VoiceCall ",


· If AMF Overload Control indicate: reject new AN signaling connection requests for uplink NAS signalling transmission to that AMF
The corresponding RAN handling is for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: mo-Signalling, then RAN shall send RRC Reject to UE with wait time
Proposal 2: In case AMF Overload Control indicate: reject new AN signaling connection requests for uplink NAS signalling transmission to that AMF, for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: mo-Signalling, RAN shall send RRC Reject with wait time to the UE.

· If AMF Overload Control indicate: 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
The corresponding RAN handling is for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " mo-Signalling " and "mo-Data","delayTolerantAccess", " mo-VoiceCall ", then RAN shall send RRC Reject to UE with wait time.
Proposal 3: In case AMF Overload Control indicate: 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, for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " mo-Signalling " and "mo-Data","delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.

· If AMF Overload Control indicate: only permit AN signaling connection requests for emergency sessions and mobile terminated services for that AMF;

The corresponding RAN handling is for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " highPriorityAccess "," mo-Signalling"," mo-Data ", "delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.
Proposal 4: In case AMF Overload Control indicate: only permit AN signaling connection requests for emergency sessions and mobile terminated services for that AMF, and for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " highPriorityAccess "," mo-Signalling"," mo-Data ", "delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.

· If AMF Overload Control indicate: only permit AN signaling connection requests for high priority sessions and mobile terminated services for that AMF
The corresponding RAN handling is for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " emergency "," mo-Signalling"," mo-Data ", "delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.

Proposal 5: In case AMF Overload Control indicate: only permit AN signaling connection requests for high priority sessions and mobile terminated services for that AMF, for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " emergency "," mo-Signalling"," mo-Data ", "delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.

3 Summary
Proposal 1: If AMF Overload Control indicate: release AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s), when the Requested NSSAI from UE only includes the indicated S-NSSAI(s) in Msg.5, RAN shall send RRC Release with wait time for the Requested NSSAI to the UE.

Proposal 2: In case AMF Overload Control indicate: reject new AN signaling connection requests for uplink NAS signalling transmission to that AMF, for those RRC connection establishment request with Msg.3 (including RRCRequest and RRCResumeRequest) establishmentCause: mo-Signalling, RAN shall send RRC Reject with wait time to the UE.

Proposal 3: In case AMF Overload Control indicate: 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, for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " mo-Signalling " and "mo-Data","delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.

Proposal 4: In case AMF Overload Control indicate: only permit AN signaling connection requests for emergency sessions and mobile terminated services for that AMF, and for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " highPriorityAccess "," mo-Signalling"," mo-Data ", "delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.

Proposal 5: In case AMF Overload Control indicate: only permit AN signaling connection requests for high priority sessions and mobile terminated services for that AMF, for those RRC connection establishment request with Msg.3(including RRCRequest and RRCResumeRequest) establishmentCause: " emergency "," mo-Signalling"," mo-Data ", "delayTolerantAccess", " mo-VoiceCall ", RAN shall send RRC Reject with wait time to the UE.
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