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1   Introduction
Last RAN3 meeting agreed to add the RRC cause values (with reference to 38.331 and 36.331) in the NG overload start message [1].  
In this document we further discuss to add the RNA-update cause values and provide the TP for TS 38. 413. 
2   Discussion
SA2 has captured the following a note in the section related to AMF overload control in 23.501

Using the overload start procedure, the AMF can request the 5G-AN node to:

a)
reject 5G-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

b)
reject new 5G-AN signaling connection requests for uplink NAS signalling transmission to that AMF;

c)
release 5G-AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s) in the N2 overload control message.

d)
only permit 5G-AN signaling connection requests for emergency sessions and mobile terminated services for that AMF; or

e)
only permit 5G-AN signaling connection requests for high priority sessions and mobile terminated services for that AMF;

NOTE 2:
The 5G-AN signaling connection requests listed in this clause also include the request from UE in RRC-Inactive state.
In RAN, the signalling towards the CN for inactive UEs is the path switch request and response message if RAN intends to notify the serving node change to the AMF.  
As described in section 9.2.2.5 in TS 38.300 [2], the inactive UE may perform RAN update when it moves out the configured RNA, or at the expiry of a periodic RNA update timer. 
Generally there are two possible RNA update procedure: with or without UE context. The following analyses the two cases respectively when the “RNA-update” cause values are considered in the AMF related overload control. 
· Case 1: UE context relocation
As shown in Fig.1, when the last serving gNB receives the Retrieve UE Context Request message, it can decide to take the following actions. 
4.
The gNB may move the UE to RRC_CONNECTED (and the procedure follows step 4 of Figure 9.2.2.4.1-1), or send the UE back to RRC_IDLE (in which case an RRCRelease message is sent by the gNB and the procedure ends), or send the UE back to RRC_INACTIVE as assumed in the following.

Typically, if the RNA-update Cause value is considered as one of factors of AMF overload control, the gNB can take this into account to decide whether to transit the UE to RRC-Connected, RRC_inactive, or even back to RRC_IDLE state. One example is that in case of AMF overload, the gNB can send the UE back to RRC_IDLE state, without sending the Path Switch Request to the AMF. This can be useful to alleviate the AMF overload situations.  
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Fig.1 RNA update procedure with UE context relocation
· Case 2: without UE context relocation

In this case, the last serving gNB can decide to keep the UE in RRC_INACTIVE without UE context relocation, and without triggering the Path Switch Request towards the network. 
3.
The last serving gNB responds to the gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRC Connection Release message. The RRC message includes suspend configuration, if the last serving gNB decides to keep the UE in RRC_INACTIVE.

If the last serving gNB considers the RNA-update cause value as one factor to determine whether to keep the UE in RRC_INACTIVE, it gives the last serving gNB much flexibility to make a such decision, while not worsen the AMF overload situation.  One example is that when the AMF is overloaded and signalled to the last serving gNB, the last serving gNB can decide to keep the UE in RRC_inactive state and not signal the path switch request message to the AMF. 
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Fig.2 Periodic RNA update procedure without UE context relocation
As analysed above, it would be in line with SA2 agreements to include the RNA-update cause value in the NG overload start procedure. 
Proposal 1: Add the rna-Update cause value in the NG Overload Start procedural texts.
3   Conclusion

Based on the discussion in this paper, we discussed the RNA-update cause value in the AMF overload situation with the following proposal. 
Proposal 2: Add the rna-Update cause value in the NG Overload Start procedural texts.

We propose then to update the TS 38.413 in Section 5.
4   Reference
[1] R3-186110, Clarification of AMF overload, Huawei
[2]
TS 38. 300
5   Annex - TP to 38.413
Beginning of Text Proposal to TS 38.413
8.7.7
Overload Start
8.7.7.1
General

The purpose of the Overload Start procedure is to inform an NG-RAN node to reduce the signalling load towards the concerned AMF. The procedure uses non-UE associated signalling.
8.7.7.2
Successful Operation
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Figure 8.7.7.2-1: Overload start
The NG-RAN node receiving the OVERLOAD START message shall assume the AMF from which it receives the message as being in an overloaded state.

If the Overload Action IE is included the AMF Overload Response IE within the OVERLOAD START message, the NG-RAN node shall use it to identify the related signalling traffic. When the Overload Action IE is set to
-
"reject RRC connection establishments for non-emergency mobile originated data transfer" (i.e., reject traffic corresponding to RRC cause "mo-data", "mo-SMS", "mo-VideoCall"  and "mo-VoiceCall" in TS 38.331 [18] or "mo-data" and "mo-VoiceCall" in TS 36.331 [21]), or
-
"reject RRC connection establishments for signalling" (i.e., reject traffic corresponding to RRC cause "mo-data", "mo-SMS", "mo-signalling", “rna-Update”, "mo-VideoCall" and "mo-VoiceCall" in TS 38.331 [18] or "mo-data", "mo-signalling", “rna-Update” and "mo-VoiceCall" in TS 36.331 [21]), or
-
"only permit RRC connection establishments for emergency sessions and mobile terminated services" (i.e., only permit traffic corresponding to RRC cause "emergency" and "mt-Access" in TS 38.331 [18] or in TS 36.331 [21]), or
-
"only permit RRC connection establishments for high priority sessions and mobile terminated services" (i.e., only permit traffic corresponding to RRC cause "highPriorityAccess", "mps-PriorityAccess", "mcs-PriorityAccess" and "mt-Access" in TS 38.331 [18] or "highPriorityAccess" and "mt-Access" in TS 36.331 [21]),
the NG-RAN node shall:
-
if the AMF Traffic Load Reduction Indication IE is included in the OVERLOAD START message, reduce the signalling traffic by the indicated percentage,
-
otherwise ensure that only the signalling traffic not indicated as to be rejected is sent to the AMF.
If the Overload Start NSSAI List IE is included in the OVERLOAD START message, the NG-RAN node shall:
-
if the Slice Traffic Load Reduction Indication IE is present, reduce the signalling traffic by the indicated percentage for the UE(s)  whose requested NSSAI only include S-NSSAI(s) contained in the Overload Start NSSAI List IE, and the signalling traffic indicated as to be reduced by the Overload Action IE in the Slice Overload Response IE if the IE is present,
-
otherwise ensure that only the signalling traffic from UE(s) whose requested NSSAI includes S-NSSAI(s) other than the ones contained in the Overload Start NSSAI List IE, or the signalling traffic not indicated as to be reduced by the Overload Action IE in the Slice Overload Response IE for the UE(s) if the requested NSSAI matched, is sent to the AMF.
If an overload control is ongoing and the NG-RAN node receives a further OVERLOAD START message, the NG-RAN node shall replace the contents of the previously received information with the new one. 
End of Text Proposal to TS 38.413
3GPP
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