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<<< Next changes >>>

4.8.2.3
Connection Resume in CM-IDLE with Suspend procedure

For the UE supporting User Plane CIoT 5GS Optimisation, the Connection Resume procedure is used by the UE to perform RRC_IDLE with Suspend to RRC_CONNECTED state transition. Triggers for the UE to initiate this procedure are defined in TS 23.501 [2], clause 5.31.18.
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Figure 4.8.2.3-1: Connection Resume in CM-IDLE with Suspend

1.
UE to NG-RAN: RRC message (Resume ID).


The UE initiates the transition from CM-IDLE and RRC IDLE state with Suspend to CM-CONNECTED and RRC Connected state, see TS 36.300 [46]. The UE provides its Resume ID needed by the NG-RAN to access the UE's stored Context. 

If available in the UE, the UE may provide a AS RAI to NG-RAN. The NG-RAN may then at a later stage after data transmission use the AS RAI and/or Traffic Profile earlier provided by AMF to determine if it is possible to do an early RRC release at single (UL) or dual (UL+DL) packet transmissions (see clause 4.8.1.2 step 1, see TS 36.300 [46]). 

Editor’s Note:  It is FFS how possibility to do an early release is determined by NG-RAN and what additional information may be used by NG-RAN. 
2.
[Conditional] NG-RAN performs UE Context Retrieval.


UE Context Retrieval may be performed when the UE Context associated with the UE attempting to resume its connection is not locally available at the accessed NG-RAN. The UE Context Retrieval procedure via radio access network is specified in TS 38.300 [9].

3.
NG-RAN and UE continues the resume procedure and access stratum configuration synchronization is performed between the UE and the network. UE enters CM-CONNECTED and RRC_CONNECTED.

4.
NG-RAN to AMF:

a)
If the NG-RAN is the same as the NG-RAN when UE is suspended, the NG-RAN sends N2 Resume Request to AMF including Resume cause, and N2 SM information which indicates the PDU sessions successfully resumed, and PDU sessions failed or partially failed to resume the user plane resource.

b)
If the NG-RAN is different from the NG-RAN when UE is suspended, and the new NG-RAN is able to retrieve the UE Context from the old NG-RAN, the new NG-RAN node initiates N2 Path Switch Request towards AMF, i.e. Steps 1b of clause 4.9.1.2.2.

5.
AMF to SMF: For each of the PDU Sessions indicated in step 4, the AMF invokes Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID, Cause, Operation type, User Location Information, Age of Location Information, N2 SM Information). The Operation Type is set to "UP Resume" to indicate resume of user plane resources for the PDU Session.


For PDU Session(s) to be switched to the new NG-RAN, upon receipt of the Nsmf_PDUSession_UpdateSMContext request, the SMF determines whether the existing UPF can continue to serve the UE. If the existing UPF cannot continue to serve the UE, steps 3 to 7 of clause 4.9.1.2.3 or clause  4.9.1.2.4 are performed depending on whether the existing UPF is a PDU Session Anchor and flow continues in step 7. Otherwise, step 6 is performed if the existing UPF can continue to serve the PDU Session.

6.
SMF to UPF: N4 Session Modification Request (AN Tunnel Info to be resumed, Buffering on/off).


The SMF initiates an N4 Session Modification procedure indicating the resume of AN tunnel. Buffering on/off indicates whether the UPF shall buffer incoming DL PDU or not.


The UPF sends N4 Session Modification Response to acknowledge the SMF request.

7.
SMF to AMF: The SMF sends Nsmf_PDUSession_UpdateSMContext response to the AMF.


If new CN tunnel information is allocated for the PDU session, the SMF includes the new CN tunnel information as part of the N2 SM information.


If the resume for PDU session is unsuccessful, the SMF shall include the resume failure as part of the N2 SM information.

8.
AMF to NG-RAN: After response for each PDU session in step 7, the AMF sends N2 Resume Response to NG-RAN and indicates success, including N2 SM information for PDU session received in step 7, if at least one PDU session is resumed successfully. If none of the PDU sessions is resumed successfully, AMF indicates failure to NG-RAN.


The AMF sends N2 Path Switch Acknowledge with PDU session resume information, if Path Switch Request is received in step 4.


The AMF may provide Extended Connected Time value to the NG-RAN. If the NG-RAN receives the Extended Connected Time value, the NG-RAN may take this information into account when determining user inactivity.

9.
[Conditional] NG-RAN to UE: RRC message.


The NG-RAN may reconfigure the RRC connection based on resume result received from AMF.

4.8.2.4
Connection Resume in CM-IDLE with Suspend with EDT procedure

The Connection Resume with Early Data Transmission (EDT) procedure is used by the UE to send optimised user data in the single and dual packet transmission cases for a UE in CM-IDLE with Suspend. 
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Figure 4.8.2.4-1: Connection Resume in RRC Idle with Suspend with EDT
1.
UE to NG-RAN: RRC message (Resume ID, AS RAI) with EDT UL data. The UE initiates the transition from RRC IDLE with Suspend state to RRC Connected state, see TS 38.300 [9]. The UE may provide AS RAI (single packet transmission (UL); or dual packet transmission (UL+DL); or multiple packet transmission).

2.
The NG-RAN deciphers the EDT UL data received from the UE and forwards to the UPF by using N3 UL TEID in the AS context. The NG-RAN determines if single or dual packet transmission is attempted and if an early return to RRC IDLE with Suspend is possible (i.e. based on AS RAI and/or Traffic Pattern and with consideration of any pending DL data/signalling in 5GC and based on other potentially available assistance information).

2b.
[Conditional] NG-RAN to UE: RRC message (no EDT DL data). If single packet transmission and an early return to RRC IDLE with Suspend was determined in step 2, the NG-RAN releases the RRC Connection with Suspend and this procedure stops after step 5. If neither single nor dual packet transmission was determined in step 2, the NG-RAN sends an RRC message and moves the UE to RRC_CONNECTED and this procedure stops after step 5.
3.
The NG-RAN sends N2 Resume Request to AMF including Resume cause and N2 SM. If the RRC was released in step 2b, NG-RAN also indicates to AMF that an Early return to RRC IDLE with Suspend has been done.

4.
If NG-RAN indicated that an Early return to RRC IDLE with Suspend was done, the AMF restarts the Periodic Registration Timer (and potentially updates other local KPIs) without establishing N3 connectivity. Otherwise AMF establishes the N3 connectivity (see steps 5-7 of clause 4.8.2.3). 

5.
If Early return to RRC IDLE with Suspend was indicated, the AMF sends an N2 Suspend Response to NG-RAN and the procedure stops here. Otherwise the AMF sends an N2 Resume Response to NG-RAN.   

6.
The UPF forwards any buffered DL data to the NG-RAN, and/or DL data arrives as a response to the UL data in step 2.

7-9. If dual packet transmission and early return to RRC IDLE with Suspend was determined possible in step 2, the NG-RAN release the N3. Steps 2-4 of Connection Suspend procedure in clause 4.8.1.2 is executed.  

10.
[Conditional] NG-RAN to UE: RRC message (with EDT DL data). If it was determined in step 2 that dual packet transmission will be used and that early return to RRC IDLE with Suspend was possible, the NG-RAN releases the RRC Connection with Suspend and includes the EDT DL data. Otherwise, including if more than one DL packet has been received by NG-RAN, the NG-RAN resumes to CM-CONNECTED (N3 is reestablished if required). 

<<< Next changes >>>
4.15.6.3
Expected UE Behaviour parameters

These Expected UE Behaviour parameters characterise the foreseen behaviour of a UE or a group of UEs. Sets of these parameters may be provided via the NEF to be stored as part of the subscriber data. Each parameter within the Expected UE Behaviour shall have an associating validity time. The validity time indicates when the Expected UE Behaviour parameter expires and shall be deleted by the related NFs. The validity time may be set to indicate that the particular Expected UE Behaviour parameter has no expiration time. When the validity time expires, the related NFs delete their local copy of the associated Expected UE Behaviour parameter(s). The provision procedure of the Expected UE Behaviour is realized by external parameter provision procedure defined in clause 4.15.6.2.

Table 4.15.6.3-1: Description of Expected UE Behaviour parameters

	Expected UE Behaviour parameter
	Description

	Expected UE Moving Trajectory
	Identifies the UE's expected geographical movement

Example: A planned path of movement

	Stationary Indication
	Identifies whether the UE is stationary or mobile [optional]

	Communication Duration Time
	Indicates for how long the UE will normally stay in CM-Connected for data transmission.

Example: 5 minutes.

[optional]

	Periodic Time
	Interval Time of periodic communication

Example: every hour.

[optional]

	Scheduled Communication Time
	Time and day of the week when the UE is available for communication.

Example: Time: 13:00-20:00, Day: Monday.

[optional]

	Battery Indication
	Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.

[optional]

	Traffic Profile
	Identifies the type of data transmission: single packet transmission (UL or DL), dual packet transmission (UL with subsequent DL or DL with subsequent UL), multiple packets transmission

[optional] (see NOTE 1)

	Scheduled Communication Type
	Indicates that the Scheduled Communication Type is Downlink only or Uplink only or Bi-directional [To be used together with Scheduled Communication Time]

Example: <Scheduled Communication Time>, DL only.

[optional] 


NOTE 1: 
The Traffic Profile in the Expected UE Behaviour may for specific UEs with a static traffic pattern be used to optimise packet transmissions in conjunction with Early Data Transmissions (EDT) and/or User Plane CIoT 5GS Optimisation. This may e.g. be agreed as part of SLA.    
The Expected UE Moving Trajectory may be used by the AMF. All other parameters may be used by the AMF and by the SMF.

The Scheduled Communication Type and the Traffic Profile should not be used by the AMF to release the UE when NAS Release Assistance Information from the UE is available.

In the case of NB-IoT UEs, selected parameters including Traffic Profile may be forwarded to the RAN to allow optimisation of Uu resource allocation for NB-IoT UE differentiation. In the case of LTE-M UEs, selected parameters including Traffic Profile may be forwarded to the RAN to allow optimisation of Uu resource allocation.
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