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Abstract of the contribution: This contribution proposes updates to Solution 26 that partially addresses Key Issue #13.
1.
Discussion
1.1
Introduction
The following solutions address or partially address Key Issue 13 (Support for Expected UE Behaviour):
Solution 26, which proposes to
-
Introduce Stationary Indication, Communication Duration Time, Periodic Time, Scheduled Communication Time, Battery Indication and Scheduled Communication Type (similarly to TS 23.682 for EPS) in the list of Expected UE behaviour parameters to be used by AMF/SMF
-
Forward them to the ng-eNB for NB-IoT UE differentiation
Solution 15, which defines a procedure for provide parameters to the AMF/SMF
Solution 28, which

-
Defines a way for the SMF to determine and provide to the NG-RAN the SMF Assisted NG-RAN information

-
Introduces the Expected number of uplink/downlink packets to assist NG-RAN determining when to switch from RRC Connected to Inactive or Idle.

This paper proposes to update and conclude the description of Solution 26 that address the provision of parameters for Expected UE Behaviour to the CN.
Main changes:

-
Clarified that how the parameters are provided from CN to RAN is to be discussed with RAN WGs.
-
The Traffic Profile (as agreed in CR#402 vs. 23.682) is added to the list of parameters to be used by the AMF.
-
Clarified which parameters can be provided to the AMF only and which ones to the AMF and SMF. The Battery Indication should be provided only to the AMF, because it is not related to specific PDU sessions. The other parameters may be used per-UE or per-PDU Sessions, so they should be provided to both AMF and SMF.
2.
Text Proposal
It is proposed to agree the following changes vs. TR 23.724

Beginning of changes
6.26
Solution 26: Expected UE Behaviour provisioning for CIoT

6.26.1
Introduction

This solution addresses Key Issue #13 (Support for Expected UE Behaviour), and partially addresses Key Issue #4 (Power Saving Functions) as well as Key Issue #3 (High Latency Communication) and indicates which parameters, among the Communication Parameters defined in TS 23.682 [6], shall be re-used for 5GC, investigating their relevance and analysing how they can be provided to the AMF and/or the SMF.
This solution proposes that some of the Communication Pattern parameters defined in TS 23.682 [6] clause 5.10.1 are provided to 5GC to optimize the resource usage for CIoT. More specifically, the parameters to be used for 5GS are described in Table 6.26.1-1 below. The differences between the EPS Communication Pattern parameters and those proposed for 5GS are:
1.
The Expected UE Moving Trajectory (which is not present in TS 23.682 [6] but is described in TS 23.502 [7]) is added to the list of parameters.

2.
The Periodic Communication Indicator is not needed because it can be implicitly inferred by the usage of the Periodic Time.

3.
The Communication Duration Time has been generalized to be applicable not only to periodic communication. In this proposal it indicates for how long the UE will normally stay in CM-Connected for data transmission, independently of whether the communication is periodic or not.

4.
The Scheduled Communication Type (which is not present in TS 23.682 [6]) is added to the list of parameters.
5.
The Traffic Profile (see CR#0402 vs. TS 23.682 [6]) is added to the list of parameters.
Table 6.26.1-1: Description of parameters for Expected UE Behaviour

	Expected UE Behaviour parameter
	Description

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

Example: A planned path of movement.

[optional]

	Stationary Indication (see TS 23.682 [6] clause 5.10.1)
	Identifies whether the UE is stationary or mobile [optional]

	Communication Duration Time (see TS 23.682 [6] clause 5.10.1)
	Indicates for how long the UE will normally stay in CM-Connected for data transmission.

Example: 5 minutes.

[optional]

	Periodic Time (see TS 23.682 [6] clause 5.10.1)
	Interval Time of periodic communication

Example: every hour.

[optional]

	Scheduled Communication Time (see TS 23.682 [6] clause 5.10.1)
	Time and day of the week when the UE is available for communication.

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

[optional]

	Battery Indication (see TS 23.682 [6] clause 5.10.1)
	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 (see CR#402 vs. TS 23.682 [6])
	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]

	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] 


6.26.2
Functional Description

It shall be possible to provide the parameters for CIoT in Table 6.26.1-1 to the AMF and/or to the SMF. The reasons are as follows:

-
Expected UE Moving Trajectory and Stationary Indication, to configure the UE with a Registration Area (TA-list) that includes the TA(s) along the Expected UE Moving Trajectory. These parameters can be used by the AMF and the SMF.
-
Communication duration time, to be used for inferring the end time of the communication. The end time could be used to initiate the transition from CM-CONNECTED to CM-IDLE state. With this value, the SMF can trigger the PDU Session deactivation, and then if there is no more activated PDU session(s) to the UE, the AMF can trigger AN release. This parameter can be used by both the AMF and the SMF.

-
Periodic time, to be used for determining mobility management parameters, such as determining the periodic time of registration update so as to save the signalling. Moreover, the SMF can manage the buffering time for downlink data to the UE, e.g., in the case of UE is in MICO mode which has periodic communication parameter, the SMF expects the UE is supposed to be reachable in the time of periodic communication. This parameter can be used by both of AMF and SMF.

-
Scheduled communication time, to be used for determining MICO mode UE so as to save energy consumption of some specific devices. Moreover, the SMF can determine the inactivity for a certain PDU session, or trigger the PDU Session release procedure when the time expires and no ongoing traffic for such PDU session. This parameter can be used by both the AMF and the SMF.

-
Scheduled communication type, to be used for indicating that the scheduled communication type is DL only or UL only or bi-directional. It shall be used together with the Scheduled communication time. This parameter can be used by both the AMF and the SMF along with the Scheduled communication time.
-
Traffic Profile, to be used for indicating how many packets are expected. It shall be used together with the Scheduled communication time. This parameter can be used by both the AMF and the SMF along with the Scheduled communication time.
NOTE 1:
The Scheduled Communication Type and the Traffic Profile should not be used by the AMF to release the UE when Release Assistance Indication from the UE is available.

-
Battery Indication, to be used for indicating the power consumption criticality for the UE. This parameter should be sent to the AMF is mainly used by the RAN.
NOTE 2:
How Expected UE Behavior infleunces CM-CONNECTED to CM-IDLE state transitions, mobility management paramters, and MICO mode may also be infleunced by the parameters (Maximum Response Time and Maximum Latency) that are provided by solutions to Key Issue #10 (Network Parameter Configuration API via NEF).
The above mentioned parameters are to be forwarded to the RAN to allow optimisation of Uu resource allocation for NB-IoT UE differentiation. The Expected UE Moving Trajectory is used also for WB-EUTRA.
6.26.3
Support of EPC interworking
The support for interworking between EPC and 5GC is based on the idle-mode mobility procedures defined in subclause 4.11.1.3 of TS 23.502 [7].

When a UE for which the Expected UE Behaviour parameters are used is moving to/from EPS, the following mapping with the Communication Pattern parameters applies:

Table 6.26.3-1: mapping between EPS Communication Pattern parameters and 5GS Expected UE Behaviour

	EPS Communication Pattern parameter
	5GS Expected UE Behaviour parameter

	1) Periodic communication indicator
	No explicit equivalent parameter, but it is implicitly indicated by the presence of the Periodic Time. 

	2) Communication duration time
	Communication Duration Time (as in EPS)

	3) Periodic time
	Periodic Time (as in EPS)

	4) Scheduled communication time
	Scheduled communication time (as in EPS)

	5) Stationary indication
	Stationary Indication (as in EPS)

	6) Battery indication
	Battery Indication (as in EPS)

	7) Traffic Profile
	Traffic Profile (as in EPS) and Scheduled Communication Type


The mapping between parameters is done in the HSS+UDM combined entity.
6.26.4
Procedures

The external parameter provisioning procedure defined in TS 23.502 [7] clause 4.15.6.2 (External Parameter Provisioning) can be reused to provide Communication Pattern parameters to 5GC.
NOTE: How the parameters are provided to ng-eNBs is to be discussed together with RAN WGs.
6.26.5
Impacts on existing entities and interfaces

The following nodes are impacted:

-
NEF to provide the Expected UE Parameters to UDM;

-
AMF/SMF to receive and use the related Expected UE Parameters from the UDM during registration and/or PDU session establishment;

-
RAN to receive the Expected UE Parameters from the AMF/SMF via N2 and N11 interface.
6.26.6
Evaluation


This solution analysed and identified which new and existing parameters are to be provided to the AMF, SMF and ng-eNB to optimise the network behaviour for an effective CIoT operation.
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