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Abstract of the contribution: This paper proposes a solution for SMF assisted RAN information sent to the RAN node during the UP connection activation for a PDU Session for frequent or infrequent small data transmission.
Discussion 
During the Rel-13/14 CIoT work it was agreed that application server (e.g. SCS/AS or known as AF in 5GS) may provide parameters to the EPS to help for the appropriate configuration of network resources and UE. Such existing parameters are shown in Table 1 and Table 2 below:
Table 1: Communication Pattern (CP) parameters

	CP parameter
	Description

	1)
Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. [optional]

	2)
Communication duration time
	Duration interval time of periodic communication [optional, may be used together with 1)]

Example: 5 minutes

	3)
Periodic time
	Interval Time of periodic communication [optional, may be used together with 1)]

Example: every hour

	4)
Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]

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

	5)
Stationary indication
	Identifies whether the UE is stationary or mobile [optional]


Table 2: Network Configuration (NC) parameters from Network Parameter Configuration API
	Network Configuration (NC) parameter
	Description

	1)
Maximum Latency
	To influence certain aspects of UE/network behaviour such as the UE's PSM, extended idle mode DRX [optional] 

It is a guide for the maximum amount of time between UE reachability events.

	2)
Maximum Response Time
	To influence certain aspects of UE/network behaviour such as the UE's PSM, extended idle mode DRX [optional]
It is a guide for how much time the SCS/AS needs to begin sending data to the UE after receiving a reachability notification

	3)
Suggested Number of Downlink Packets
	Can be used for extended buffering configuration [optional]
It can be used to configure how many packets should be buffered by the network when the UE is not reachable.


In 5GS there is another parameter as specified in TS 23.502 in the procedure “External Parameter Provisioning” where the parameter ‘Expected UE Moving Trajectory’ can be provisioned to the 5GC NFs. The 

Table 3: 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


The CP/NC parameter sets describe rather an Application/service behaviour than UE behaviour, especially if the UE uses multiple applications, i.e. multiple SCS/ASs provision CP/NC parameters for a single UE. In such cases, some of the CP/NC parameter are associated with corresponding PDU Session(s), but not with the general UE behaviour. If a PDU Session serving the application associated with the SCS/AS is currently not established or not activated, then the CP/NC parameters should not take influence on the network configuration for this UE. 
NOTE: The CP parameter „Stationary indication“ is not PDU Session specific, but rather MM specific parameter which should be handled in the AMF.  Also, the parameter “Expected UE Moving Trajectory” is MM specific and should be handled in the AMF.
	Observation 1: Certain CP or NC parameters are specific to the PDU Session behaviour. Such parameters can assist the RAN node for radio link configuration when the UP connection for the PDU Session is activated.


The PDU Session specific parameters can be referred as SM parameters and can be stored in the SMF as part of the UE’s context for the PDU Session. 
In the existing EPS procedure, the MME can determine and send CN assisted eNodeB parameters. TS 23.401, clause 4.3.21 specifies for the "Expected UE activity behaviour" as part or CN assisted eNodeB parameters: 

"Expected UE activity behaviour", i.e. the expected pattern of the UE's changes between ECM-CONNECTED and ECM-IDLE states. This may be derived e.g. from statistical information or from subscription information.

Assuming that in 5GS the SMF may maintain enough information related to the traffic pattern used over the PDU Session (e.g. based on one of the CP/NC parameters), it makes sense that the SMF derives the "Expected UE activity behaviour".  For example, the SMF may determine the "Expected UE activity behaviour" information considering the communication duration time and/or the periodic time from the CP/NC SM parameters, but also other parameters gained from statistics gathered internally in the network.

The SMF may use the N2 SM information container to send the "Expected UE activity behaviour" to the NG-RAN node during UP connection activation for the PDU Session. It is proposed to introduce a so called ‘SMF assisted RAN information’ sent from the SMF to the NG-RAN node within the N2 SM information container.

	Proposal 1: It is proposed that the SMF determines ‘SMF assisted RAN information’ and the SMF sends it to the NG-RAN node during the PDU Session activation.


Further parameters can be introduced in 5GS to assist the NG-RAN when taking decision for the transition between various RRC states, e.g. transition from RRC Connected to RRC Inactive or transition from RRC Connected to RRC Idle. For this purpose, it is proposed to introduce a new parameter ‘Expected number of uplink/downlink packets’. The SMF may determine the expected number of uplink/downlink packets parameter based on e.g. the CP/NC SM parameters. Please note that the parameter ‘Expected number of uplink/downlink packets’ may comprise separate parameters, e.g. ‘Expected number of uplink/downlink packets’ and/or ‘Expected number of uplink/downlink packets’ parameter; or may be coded as a parameter with multiple values, e.g. [1, 0] meaning 1 uplink packet and 0 downlink packets.

	Proposal 2: The SMF may determine (e.g. based on external parameter) and send Expected number of uplink/downlink packets within the ‘SMF assisted RAN information’ to the NG-RAN node during the UP connection activation.


Proposal

It is proposed to approve the following changes to TS 23.724.
*** Start of changes ***

6.X
Solution #X: SMF assisted RAN information
6.X.1
Introduction

This solution applies to Key Issue 1 (Infrequent small data communication) and to Key Issue 2 (Frequent small data communication) to assist the NG-RAN configuration depending on the application behaviour. 
In particular this solution addresses the KI#1 requirements for “single packet transmission (UL or DL)” and “dual packet transmission (UL with subsequent DL, or DL with subsequent UL)” when the SD is transmitted over the User Plane.
6.X.2
Functional Description

The main principles of the solution are:

-
To provide the NG-RAN node with PDU Session specific information to be used for proper configuration of the radio interface (called SMF assisted RAN information) upon activation of the UP connection;

-
The SMF assisted RAN information is determined in the SMF and provided to the NG-RAN node within the N2 SM information during the UP connection activation.

-
The SMF may use existing Communication Pattern parameters or Network Configuration parameters to determine the SMF assisted RAN information.

-
A new parameter ‘Expected number of uplink/downlink packets’ is introduce to assist the NG-RAN when determining when to perform transition from RRC Connected state to RRC Inactive or RRC Idle state.

A SCS/AS or an AF can provision the 5GS with a Communication Pattern (CP) parameters. The CP parameters are specified in TS 23.682 clause 5.10.1. During the PDU Session establishment procedure, the SMF downloads the SM subscription data from the UDM where some of the CP parameters may be included. 

NOTE 1: The provisioning of the CP parameters, Network Configuration (NC) parameters (from the Network Parameter Configuration API) or other external parameters to SMF is described in the solutions to KI#10 and/or KI#13. 

Based on the SM parameters provisioned in the SMF, the SMF may determine ‘SMF assisted RAN information’. The SMF sends the SMF assisted RAN information to the NG-RAN node during the UP connection activation for this PDU Session. 
The SMF assisted RAN information is used in the NG-RAN node mainly for decision for appropriate RRC state, e.g. whether to apply RRC Inactive state, transition from RRC Connected to RRC Inactive state or transition from RRC Connected to RRC Idle state.  For thios prupose, the SMF assisted RAN information may include "Expected UE activity behaviour" (as specified in TS 23.401 clause 4.3.21) for the PDU Session. There are no impacts to the NG-RAN node implementation for the processing of the "Expected UE activity behaviour", as this is an existing parameter from EPS.
Further parameter(s) can be introduced in 5GS to assist the NG-RAN when taking decision for the RRC states.  It is proposed to introduce a new parameter ‘Expected number of uplink/downlink packets’. The SMF may determine the expected number of uplink/downlink packets parameter based on e.g. the external SM parameters or based on internal statistics. 
NOTE 2:
The parameter ‘Expected number of uplink/downlink packets’ may include parameters, e.g. ‘Expected number of uplink packets’ and/or ‘Expected number of downlink packets’ parameter; or may be coded as a parameter with multiple values, e.g. [1, 0] meaning 1 uplink packet and 0 downlink packets.
6.X.3
Support of EPC interworking

Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

6.X.4
Procedures

In this clause the procedure for PDU Session activation is described.
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Figure 6.X.4.1-1: PDU Session activation procedure

0.
During the PDU Session establishment procedure, the PDU Session is configured whether the (small) data is transmitted over the CP as shown in step 0a or over the user plane (UP) as shown in step 0b. 
1.
The SMF may store in the UE’s context the external SM parameters, e.g. as received from UDM/UDR during UE SM context retrieval procedure. 
2.
Due to mobile originated communication (e.g. step 2a using Service Request) or due to mobile terminated communication (e.g. step 2b), the User Plane connection activation for this PDU Session is initiated.
3.
The SMF initiates service operation towards the AMF e.g. Namf_Communication_N1N2MessageTransfer (N2 SM information (PDU Session ID, QoS, SMF assisted RAN information (Expected UE activity behaviour, Expected number of uplink/downlink packets))). 

The SMF may include within the N2 SM container the SMF assisted RAN information. The SMF assisted RAN information may contain one or more of the following parameters: Expected UE activity behaviour, Expected number of uplink/downlink packets.
4. - 7.
Similar to the steps 12 – 14 in TS 23.502 clause 4.2.3.2.

8.
The NG-RAN node may use the information received in the N2 SM information together with information received from the AMF to configure the radio interface. For example the NG-RAN node may receive RAN information from the AMF (e.g., RRC inactive assistance information) and SMF assisted RAN information from one or more SMFs. For example the NG-RAN node may use the “RRC inactive assistance information” from AMF to determine the RRC inactive state configuration, and use the "Expected UE activity behaviour" to decide whether to configure the RRC Inactive state and the duration of the RRC Inactive state.

If the NG-RAN node receives “Expected number of uplink/downlink packets”, the NG-RAN node may determine whether the data transmission has been completed and the NG-RAN node may determine the transition from RRC Connected to RRC Idle or RRC Inactive states (without waiting for the UE inactivity time to expire); or the NG-RAN node may initiate selective UP connection deactivation.
6.X.5
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

6.X.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

*** End of changes ***
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