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Introduction
TS 23.501 defines the AMF Overload Control Function as follows

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 5G-AN node(s) are generating, if the 5G-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 5G-AN nodes with which the AMF has N2 connections. The AMF may include the S-NSSAI(s) in N2 overload control message sent to 5G-AN node(s) to indicate the congestion of the Network Slice(s) at the CN part. 
[…]
Using the overload start procedure, the AMF can request the 5G-AN node to:
[…]
-	release 5G-AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s).

From the above it is clear that the AMF Overload Control involves two mechanisms, one at NAS level and one involving the NG RAN. The NAS level congestion control mechanism will trigger a NAS rejection with backoff timer for the specific UE, as detailed in clause 5.19.7 of TS23.501, while the mechanism involving the NG RAN is able to release the UE also on the basis of network slicing information. 

Observation 1: the AMF Overload Control relies on NAS level congestion control, for UE rejections at NAS level, and AMF Overload Start procedures with the NG RAN, for UE releases at RRC level.

In this paper an analysis of the AMF Overload Control function and the implications on the NG RAN functions and interfaces is made.

Discussion 
Taking the case of LTE as a starting point it can be seen that the S1: Overload Start procedure includes the Overload Action IE that spells out the conditions on the bases of which a UE shall be release/rejected.
If for example an MME issues an Overload Start message to an eNB with Overload Action == “Reject RRC connection establishments for non-emergency MO DT”, the eNB will reject/Release a UE presenting an RRC establishment cause corresponding to the Overload Action value. 
However, if the UE presents an establishment cause for, e.g. Emergency establishment, the UE will be admitted and a signalling connection will be established for such UE with the MME. If at a later stage the UE issues a NAS service request for a non-emergency MO DT service, the UE will not be rejected by the RAN but eventual rejections will occur at NAS level. 
Namely, the following can be observed: 
Observation 2: the LTE Overload Start function is based on letting the RAN check whether a UE signalling connection can be established with an MME at the time the UE establishes the RRC connection. Once a signalling connection is created for the UE, any rejections due to MME overload may take place at NAS level but not at RAN level

With the above in mind we can derive a similar rule for the NG RAN case. Namely, if an AMF Overload Start procedure is triggered by the AMF to the NG RAN, the Overload Action should be enforced at the time of establishment of an RRC connection. Once a signalling connection is created for the UE with the AMF and the UE is in RRC_CONNECTED and CM-CONNECTED, any RRC releases due to AMF overload shall occur via NAS.
For the case of Inactive UEs it should be noted that a release/reject due to AMF overload may occur at RRC_INACTIVE to RRC_CONNECTED transitions. In such cases the UE signalling connection may be kept alive if the UE is sent back to RRC_INACTIVE.
The principles above, based on those followed in LTE, are an effective way to reduce establishment of new UE signalling connections and to stop NAS signalling (which can possibly lead to removal of a signalling connection) in case of AMF Overload.

Conclusion 1: the NG RAN Overload Start procedure shall follow the same principles as in LTE and enable the RAN to enforce the Overload Action at the time of establishment of an RRC connection, while leaving further rejection actions after the UE is RRC connected to NAS

Let’s now focus on the release action mentioned in TS23.501 and due to overload of specific S-NSSAIs. 
TS.23.501 says that the NG RAN can “release 5G-AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s).”
This statement needs to be clarified. Again, according to the principles followed in LTE the RAN enforces an Overload Action when the RRC Establishment Cause signalled by the UE matches the Overload Action. This implies that a UE is rejected/released only if the UE is actively accessing a service (i.e. the UE is consuming CP and it will consume UP resources for such service) that is banned by the Overload Action. Namely, the following can be observed:
Observation 3: In LTE, enforcement of the Overload Action is taken only if a UE is actively requesting (at least at NAS level) a service that is banned by the Overload Action IE

The principle in Observation 3 is perfectly sound. In fact it would not make sense to reject/release a UE that is not going to consume any NAS/AS resources for a service banned by the Overload Action, even if that UE might, in the future, access such service.
For this reason the NG RAN should follow a similar behaviour as in LTE. Namely, if an Overload Start is signalled by the AMF to the NG RAN and if such message includes S-NSSAIs for which an overload occurs, a UE shall be released only if it is issuing a NAS service request for such overloaded S-NSSAIs. The NAS service request implies consumption of CP resources (for further NAS and NG signalling), and for this reason the UE shall be released. 
On the contrary, if a UE does not issue a service request for the S-NSSAIs in the Requested NSSAI, and if these S-NSSAI are overloaded, it seems unjustified to release the UE. Indeed, the UE would be released even if it is not consuming any NAS/NG resources for the requested S-NSSAIs. 
Therefore, the statement in 23.501 can only lead to a correct interpretation if the Requested NSSAI signalled by the UE at AS level includes S-NSSAIs for which a NAS service request is issued. 
Conclusion 2: A UE is released due to AMF overload only if a service request is triggered for the S-NSSAIs included in the Requested NSSAI signalled at AS level and if all such S-NSSAIs are overloaded 

In light of the conclusions above it is suggested that RAN3 issues an LS to SA2 to clarify these aspects and to lead to a correct design of the AMF Overload Control function.
Proposal: to LS SA2 stating RAN3’s understanding of the NG procedures to support the AMF Overload Control and seeking for feedback.

[bookmark: _Toc491772836]Conclusion
[bookmark: _Ref484067741][bookmark: _Ref174151459][bookmark: _Ref189809556]In this paper the AMF Overload Control function and the NG procedures that are supposed to support it were analysed. The following observations and conclusions were derived:

Observation 1: the AMF Overload Control relies on NAS level congestion control, for UE rejections at NAS level, and AMF Overload Start procedures with the NG RAN, for UE releases at RRC level.
Observation 2: the LTE Overload Start function is based on letting the RAN check whether a UE signalling connection can be established with an MME at the time the UE establishes the RRC connection. Once a signalling connection is created for the UE, any rejections due to MME overload may take place at NAS level but not at RAN level
Observation 3: In LTE, enforcement of the Overload Action is taken only if a UE is actively requesting (at least at NAS level) a service that is banned by the Overload Action IE

Conclusion 1: the NG RAN Overload Start procedure shall follow the same principles as in LTE and enable the RAN to enforce the Overload Action at the time of establishment of an RRC connection, while leaving further rejection actions after the UE is RRC connected to NAS
Conclusion 2: A UE is released due to AMF overload only if a service request is triggered for the S-NSSAIs included in the Requested NSSAI signalled at AS level and if all such S-NSSAIs are overloaded 

In order to allow RAN3 to properly define the procedures to support the AMF Overload Control function, the following is proposed:
Proposal: to LS SA2 stating RAN3’s understanding of the NG procedures to support the AMF Overload Control and seeking for feedback.

[bookmark: _GoBack]A draft LS to SA2 can be found in R3-183241
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