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	Reason for change:
	The MME can take the UEs 5GC Preferred Network Behaviour when determining whether to steer the UE to 5GC. It is not clear how and when the MME receives the 5GC Preferred Network Behaviour. Clarification is required for that the 5G Preferred Network Behaviour is provided to the MME by the UE during ATTACH or TAU when interworking with 5GC is supported, so that the MME can take them into account when determining whether to steer the UE between CN types.

For RAN to be able to suspend a specific UE it needs to know that UP CIoT 5GS Optimisations have been enabled for that UE. At present an generic indication of support is proviced to RAN, not an indication for the specific UE.

	
	

	Summary of change:
	When the UE performs ATTACH/TAU it includes its 5GC Preferred Network Behaviour if the EPC Preferred Network Behaviour is included.

The AMF provides an indication of support of UP CIoT 5GS Optimisations per UE and not a generic indication of support.
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**** First Change ****
[bookmark: _Toc5026450]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.
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 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 *****

[bookmark: _Toc11137170][bookmark: _Toc5026451]5.31.3	Selection, steering and redirection between EPS and 5GS
The UE selects the core network type (EPC or 5GC) based on the broadcast indications for both EPC and 5GC, and the UE's EPC and 5GC Preferred Network Behaviour. For a network that supports NB-IoT, it shall broadcast an indication of whether N3 data transfer is supported or not in system information.
When the UE performs the registration procedure it includes its Preferred Network Behaviour (for 5G and EPC) in the Registration Request message and the AMF replies with the 5G Supported Network Behaviour in the Registration Accept message.
If the UE supports any of the CIoT 5GS Optimisations included in 5GC Preferred Network Behaviour, then when the UE performs an Attach or TAU procedure and the UE includes its EPC Preferred Network Behaviour then the UE shall also include its 5GC Preferred Network Behaviour.
[bookmark: _GoBack]In the networks that support CIoT features in both EPC and 5GC, the operator may steer the UEs from a specific CN type due to operator policy, e.g., due to roaming agreements, Preferred and Supported Network Behaviour, load redistribution, etc. Operator policies in EPC and 5GC are assumed to avoid steering UEs back and forth between EPC and 5GC.
To redirect a UE from 5GC to EPC, when the UE requests Registration, the AMF sends a Registration Reject with an EMM cause value indicating the UE should not use 5GC. The UE disables N1 mode and re-enables S1 mode, if it was disabled. The UE then performs either an Attach or TAU with EPC as described in clause 5.17.2.
To redirect a UE from EPC to 5GC, when the UE requests an Attach or TAU procedure, the MME sends a reject message with an EMM cause indicating the UE should not use EPC. The UE disables S1 mode and re-enables N1 mode, if it was disabled. The UE then performs a Registration with 5GC as described in clause 5.17.2.
When determining whether to redirect the UE the AMF/MME takes into account the UE support of S1/N1 mode (respectively) and the UEs (5G) Preferred Network Behaviour and the (5G) Supported Network Behaviour of the network the UE is being redirected towards.
If after redirection the UE cannot find a cell supporting connectivity, the UE may re-enable the disabled N1/S1 mode and then perform Registration, Attach or TAU.

**** Next Change *****

[bookmark: _Toc11137197]5.31.18	User Plane CIoT 5GS Optimisation
User Plane CIoT 5GS Optimisation enables transfer of user plane data from CM-IDLE without the need for using the Service Request procedure to establish Access Stratum (AS) context in NG-RAN and UE.
If the following preconditions are met:
-	UE and AMF negotiated support User Plane CIoT 5GS Optimisation (see clause 5.31.2) over NAS,
-	the UE has indicated support of User Plane CIoT 5GS Optimisation in the UE radio capabilities as defined in TS 36.331 [51],
-	AMF has indicated User Plane CIoT 5GS Optimisation support for the UE to NG-RAN,
-	the UE has established at least one PDU session with active UP connection, i.e. AS context is established in NG-RAN and the UE,
then the RRC connection can be suspended by means of the Connection Suspend Procedure (see clause 4.8.1.2 of TS 23.502 [3]).
Based on a trigger from the NAS layer when a UE is in CM-IDLE with Suspend, the UE should attempt the Connection Resume in CM-IDLE with Suspend procedure (clause 4.8.2.3 of TS 23.502 [3]). If the Connection Resume in CM-IDLE with Suspend procedure fails, the UE initiates the pending NAS procedure. To maintain support for User Plane CIoT 5GS Optimisation for UE mobility across different NG-RAN nodes, the AS Context should be transferred between the NG-RAN nodes, see TS 38.300 [27] and TS 38.423 [99].
By using the Connection Suspend Procedure:
-	the UE at transition into CM-IDLE stores the AS information;
-	NG-RAN stores the AS information, the NGAP UE association and the PDU session context for that UE;
-	AMF stores the NGAP UE association and other information necessary to later resume the UE, interacts with the SMF(s) to deactivate the user plane resources for the UE's PDU Sessions and enters CM-IDLE.
NG-RAN may decide based on implementation to delete the stored UE context and NGAP association. In that case, the RAN shall initiate the AN Release procedure as described in clause 4.2.6 of TS 23.502 [3]. NG-RAN does not initiate any RRC procedure to notify the UE of the UE context release.
By using the Connection Resume in CM-IDLE with Suspend procedure:
-	the UE resumes the connection from CM-IDLE with the network using the AS information stored during the Connection Suspend procedure;
-	the NG-RAN node notifies the AMF that the connection with the UE has been resumed and the AMF enters CM-CONNECTED and interacts with the SMF to activate the user plane resources for the UE's PDU Sessions.
The UE may include early uplink data in the Connection Resume.
If the AMF establishes an NGAP UE association with a new NG-RAN node different from the stored NGAP UE association, e.g. the UE initiates service request or registration procedure from a different NG-RAN node, the AMF initiates UE N2 release command towards the old NG-RAN node.
NG-RAN maintains the N3 tunnel endpoint information while a UE is in CM-IDLE with Suspend. UPF is instructed to remove DL N3 Tunnel Info of AN during Connection Suspend procedure, while UPF keeps UL N3 Tunnel Info (i.e. UPF accepts and forwards UL data).

**** End of Changes *****

