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Abstract of the contribution: This paper proposes how to indicate the UE the invalidity of capability ID.
1	Discussion
1.1 	Whether to notify AMF when UCMF detects invalidity of capability ID
[bookmark: OLE_LINK112][bookmark: OLE_LINK113]UCMF is the entity that allocates the capability ID, store the capability ID and associated capabilities. When UCMF deletes or invalidate the PLMN-assigned capability ID for the UE, UCMF may,
1) notifies AMF the invalidity of the PLMN-assigned capability ID immediately.
[bookmark: OLE_LINK116][bookmark: OLE_LINK117]2) does not notify AMF the invalidity of the PLMN-assigned capability ID immediately.
The above 2) assumes that all the AMFs connected to UCMF don’t store the PLMN-assigned capability ID for the UE, and there is no mismatch between the AMF and the UCMF about the validity of the PLMN-assigned capability ID. 
If the AMF is allowed to store the capability ID and the associated capabilities, the AMF does not need to retrieve them from UCMF for each service request procedure, which could decrease the interaction between AMF and UCMF, and as well avoid the additional delay for service request procedure due to capability ID retrieving from UCMF.
Proposal 1: It is proposed that the AMF is allowed to store the capability ID, then UCMF needs to notify all the AMF(s) connected to it the invalidity of the capability ID.
1.2 	Whether to notify NG-RAN the invalidity of capability ID
Based on the conclusion in SA2, the serving AMF provides the capability ID to NG-RAN via N2 message, e.g. INITIAL CONTEXT SETUP REQUEST. That means when UE initiates service request, the serving AMF will provide capability ID to NG-RAN if available, and NG-RAN does not need to store the capability ID. Even though the NG-RAN stores the capability ID, NG-RAN will recognize the ID invalid if not receiving from the AMF.
Proposal 2: AMF does not notify NG-RAN the invalidity of the capability ID, and NG-RAN can recognize the stored ID invalid if not receiving from the AMF. 
1.3 How to notify UE the invalidity of capability ID
When the serving AMF is notified the invalidity of the capability ID, the AMF may
Alt 1: Notifies the UE immediately.
Alt 2: Waits for next registration or service request procedure to notify the UE.
The corresponding call flow for 5GS can be illustrated in the following Figure 1.


Figure 1: Call flow for PLMN-assigned capability ID deletion in 5GS
For Alt1, when UCMF detects the invalidity of the capability ID, UCMF notifies the AMFs the situation. And the AMF will delete the ID if stored. Meanwhile, the AMF informs the UE the invalidity of the capability ID using UCU procedure. From the procedure, it can be seen that additional UCU messages will be consumed and if UE is in IDLE state, UE needs to be paged to enter connected mode to receiving UE configuration update message. If UE is in connected mode, since the RAN has already obtained UE capabilities, it is not urgent to notify the UE. 
For Alt2, when UE enters connected state next time via registration or service request, the AMF can indicate the UE the invalidity of the capability ID.
Comparing with Alt1, Alt 2 provides less signalling and procedure consumption, so it is proposed,
Proposal 3: AMF notifies the UE the invalidity of capability ID in Registration Accept or Service Accept message.
For EPS, the similar procedure can be applied, i.e. MME notifies the UE the invalidity of capability ID in Attach Accept or Service Accept message.
Proposal 4: MME notifies the UE the invalidity of capability ID in Attach Accept or Service Accept message.
Considering the scenario that network indicate the invalidity of capability ID, e.g. network has the database for UE manufacturer, or network locally deletes the capability ID due to a various of reasons, the UE should delete all the stored capability IDs for the PLMN.
[bookmark: OLE_LINK121]Proposal 5: UE deletes all stored capability IDs on receiving the indication from the network.
2	Conclusion
Proposal 1: It is proposed that the AMF is allowed to store the capability ID, then UCMF needs to notify all the AMF(s) connected to it the invalidity of the capability ID.
Proposal 2: AMF does not notify NG-RAN the invalidity of the capability ID, and NG-RAN can recognize the stored ID invalid if not receiving from the AMF. 
Proposal 3: AMF notifies the UE the invalidity of capability ID in Registration Accept or Service Accept message.
Proposal 4: MME notifies the UE the invalidity of capability ID in Attach Accept or Service Accept message.
Proposal 5: UE deletes all stored capability IDs on receiving the indication from the network.
[bookmark: _GoBack]
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