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	Control Plane CIoT 5GS optimization is currently supported only when the UE is accessing 5GC via WB-E-UTRAN or NB-IoT. The current negotiation of these features is not RAT type specific, and it is performed between the UE and the AMF. 

However, 5G CP optimization may be enabled by the AMF when the UE is camping on WB-E-UTRAN, but the UE may later move to NR. In that case, these features are not supported, but the features are still enabled at NAS. 

For Control Plane CIoT 5GS Optimisation, on top of the MM configuration, a PDU Session may be set to Control Plane only when the UE registers via WB-E-UTRAN, but if the UE moves to NR and Control Plane CIoT 5GS Optimisation is not supported in NR, then that PDU session would need to be released when the UE moves to NR. 

On the other direction, i.e. NR to WB-E-UTRA mobility, currently the UE does not include PNB when initiating registration procedure from NR. But if the registration area contains WB-E-UTRA cells, the UE could have used CP optimization if moving to a WB-E-UTRA cell.
It is proposed that: 

- The UE negotiates PNB/SNB when accessing 5GC either via WB-E-UTRA or NR. 

- The UE does not use CP optimization when camping on NR, and instead initiates service request procedure to establish user plane resources. 

- If a UE has established a PDU session for Control Plane only, the UE disables NR.    

	
	

	Summary of change:
	- The UE negotiates PNB/SNB when accessing 5GC either via WB-E-UTRA or NR. 

- The UE does not use CP optimization when camping on NR, and instead initiates service request procedure to establish user plane resources. 

- If a UE has established a PDU session for Control Plane only, the UE disables NR.    

	
	 

	Consequences if not approved:
	Coexistence between Control Plane CioT 5GS and NR for UEs suporting both is not clear, resulting in potential incompatible behavoirs between UE and network for UEs supporting CP optimization and NR.  
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FIRST CHANGE
5.31.2
Preferred and Supported Network Behaviour

At registration, a UE includes its 5G Preferred Network Behaviour indicating the network behaviour the UE can support and what it would prefer to use. The UE provides the 5G Preferred Network Behavoir regardless of RAT and RAT type.
NOTE:
If the UE supports S1-mode then the UE will indicate the supported EPS Network Behaviour Information in the S1 UE network capability IE.

The 5G Preferred Network Behaviour includes this information:

-
Whether Control Plane CIoT 5GS Optimisation is supported.

-
Whether User Plane CIoT 5GS Optimisation is supported.

-
Whether Control Plane CIoT 5GS Optimisation or User Plane CIoT 5GS Optimisation is preferred.

-
Whether N3 data transfer is supported.

-
Whether header compression for Control Plane CIoT 5GS Optimisation is supported.

If N3 data transfer is supported is indicated by the UE, the UE supports data transfer that is not subject to CIoT 5GS Optimisations. If the UE indicates support of User Plane CIoT 5GS Optimisation then it shall also indicate support of N3 data transfer.

The AMF indicates the network behaviour the network accepts in the 5G Supported Network Behaviour information. This indication is per Registered Area. The AMF may indicate one or more of the following:

-
Whether Control Plane CIoT 5GS Optimisation is supported.

-
Whether User Plane CIoT 5GS Optimisation is supported.

-
Whether N3 data transfer is supported.

-
Whether header compression for Control Plane CIoT 5GS Optimisation is supported.

If the AMF includes a registration area that contains both NR and WB-E-UTRA cells, the AMF provides the 5G Supported Network Behaviour information for WB-E-UTRA even if it is not supported over NR, 
If the AMF indicates support of User Plane CIoT 5GS Optimisation then it shall also indicate support of N3 data transfer. If the UE and AMF indicate support for User Plane CIoT 5GS Optimisation, the AMF indicates support of User Plane CIoT 5GS Optimisation support for the UE to NG-RAN.

For NB-IoT UEs that only support Control Plane CIoT 5GS Optimisation, the AMF shall include support for Control Plane CIoT 5GS Optimisation in the Registration Accept message.

A UE that supports WB-E-UTRA shall always indicate support for N3 data transfer.

The 5G Preferred Network Behaviour indication from the UE may be used to influence policy decisions that can cause rerouting of the Registration Request from an AMF to another AMF.

NEXT CHANGE
5.31.4
Control Plane CIoT 5GS Optimisation

5.31.4.1
General

The Control Plane CIoT 5GS Optimisation is used to exchange user data between the UE and the SMF as payload of a NAS message in both uplink and downlink directions, avoiding the establishment of a user plane connection for the PDU Session. The UE and the AMF perform integrity protection and ciphering for the user data by using NAS PDU integrity protection and ciphering. For IP and Ethernet data, the UE and the SMF may negotiate and perform header compression.

NOTE:
In the context of Control Plane CIoT 5GS Optimisation, established or activated user plane resources/connection refers to radio user plane resources/connection i.e Data Radio Bearer and N3 tunnel.

UE and AMF negotiate support and use of Control Plane CIoT 5GS Optimisation as defined in clause 5.31.2 over any RAT and RAT type. When the Control Plane CIoT 5GS Optimisation feature is used and the PDU session type is unstructured, the SMF selects either NEF or UPF based on information in the UE's subscription.

If UE and network have negotiated support and use of Control Plane CIoT 5GS Optimisation then the following paragraphs of this clause apply.
The UE only applies Control Plane CIoT 5GS Optimisation when camping on NB-IoT or WB-E-UTRAN and shall not apply Control Plane CIoT 5GS Optimisation while camping on NR.
During the PDU Session Establishment procedure the AMF indicates to the SMF Control Plane CIoT 5GS Optimisation is available for data transmission.

During the PDU Session Establishment procedure the AMF also determines based on Preferred and Supported Network Behaviour (see clause 5.31.2), subscriber data, other already established PDU Sessions and local policy whether a new PDU session shall only use the Control Plane CIoT 5GS Optimisation (i.e. that a user-plane connection shall never be established for the new PDU session). If a PDU session shall only use Control Plane CIoT 5GS Optimisation, the AMF provides a Control Plane Only Indicator to the SMF during the PDU session establishment. The SMF provides the Control Plane Only Indicator in the Session Management Request to the UE. A UE and SMF receiving the Control Plane Only Indicator for a PDU session shall always use the Control Plane CIoT 5GS Optimisation for this PDU session.

The following rules apply for the use of the Control Plane Only Indicator during PDU session establishment:

-
If N3 data transfer was not successfully negotiated, all PDU sessions shall include Control Plane Only Indicator.

-
If N3 data transfer was successfully negotiated then:
-
For a new PDU session of type unstructured towards a DNN/S-NSSAI for which the subscription includes a NEF Identity for NIDD (i.e. for a PDU session which will be anchored in NEF), the AMF shall always include the Control Plane Only Indicator.

-
For a new PDU session towards a DNN/S-NSSAI for which the subscription does not include a NEF Identity for NIDD (i.e. for a PDU session which will be anchored in UPF) and that supports interworking with EPS based on the subscription data defined in TS 23.502 [3]:

-
for the first PDU Session the AMF determines based on local policy whether to include the Control Plane Only Indicator or not;

-
if the AMF previously included a Control Plane Only Indicator for PDU sessions that support interworking with EPS based on the subscription data defined in TS 23.502 [3] and that are anchored in UPF, the AMF shall include it also for the new PDU session;

-
if the AMF previously did not include a Control Plane Only Indicator for any of the PDU sessions that support interworking with EPS based on the subscription data defined in TS 23.502 [3] and that are anchored in UPF, the AMF shall not include it for the new PDU session.

-
For a new PDU session towards a DNN/S-NSSAI for which the subscription does not include a NEF Identity for NIDD (i.e. for a PDU session which will be anchored in UPF) and that does not support interworking with EPS based on the subscription data defined in TS 23.502 [3], AMF determines individually per PDU session whether to include the Control Plane Only Indicator or not.

If the UE establishes a PDU session and receives the Control Plane Only Indicator, the UE shall disable NR. The UE may reenable NR when the last PDU session with Control Plane Only Indicator is released. 
If UE and AMF successfully negotiate N3 data transfer in addition to Control Plane CIoT 5GS Optimisation, the UE or SMF may request to establish N3 data transfer, as described in clause 5.31.4.2, for one or more PDU sessions for which Control Plane Only Indicator was not received. In CM-CONNECTED, the UE and the network use N3 delivery for PDU sessions for which user plane resources are established, and uses NAS for data transmission for PDU sessions for which user plane resources are not established.

Early Data Transmission may be initiated by the UE for mobile originated Control Plane CIoT 5GS Optimisation when the RAT Type is E-UTRA.
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