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1   Introduction
In the SA2 LS [1], SA2 point out the following aspect with RAN impacts:
· Delivery of Expected UE Behaviour information to the RAN

It is stated that the details can be found in TR 23.724 [2], in this contribution, we analyses how to support Expected UE Behavior information when MTC/NB-IoT connecting to 5GC.
2   Discussion
The Support of Expected UE Behavior is the Key Issue13 in the SA2 TR:

	5.13
Key Issue 13: Support for Expected UE Behaviour
5.13.1
Description

The procedure for External Parameter Provisioning is supported in Rel-15 5GC, and the Expected UE Behaviour parameters can be provided by the 3rd party via this procedure (see TS 23.502 [7], clause 4.15.6). The Expected UE Behaviour is regarded as a kind of 3rd party provided parameters set, which should also include the Communication Pattern parameters (see TS 23.682 [6], clause 5.10) which were defined for EPC mainly to optimize resource utilization for CIoT.

This key issue investigates:

-
Which parameters are necessary to be indicated to the 5GC in order to allow the 5GC to operate as effectively as EPC for devices with communication patterns and how they are provided to the AMF and to the SMF;

-
Investigate the relevance of parameters in Communication Pattern list for the procedures and features in 5GC.

NOTE:
Other key issues, such as Power Saving Functions, Network Parameter Configuration API via NEF, and High Latency Communication are affected by this Key Issue.


And the conclusions about this key issue are:
	8.13
Key Issue 13: Support for Expected UE Behaviour

For Key Issue 13, it is concluded that:

-
Solution 15 and Solution 26 are used as the basis for normative work to address how and which parameters are provided to the CN.

-
For the provision of the parameters identified by Solution 26 to the NG-RAN, Solution 28 is used as the basis for normative work.

NOTE:
The protocol details of the signalling towards NG-RAN are left for normative phase, in cooperation with RAN WGs.


Based on the conclusions, the parameters to be used for 5GS are described in Table 6.26.1-1 below:
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 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] 


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 TS 23.682 [6]) is added to the list of parameters. 


Proposal 1: RAN3 to introduce the list of parameters in NGAP and XNAP specifications.

In TS36.413 and TS36.423, the EPS Communication Pattern parameters were introduced as the Subscription Based UE Differentiation, which is generated by the MME based on the UE subscription information, and to be forwarded between eNBs during mobility procedures. The parameters were included in the following messages in EPS:

· S1AP: UE INFORMATION TRANSFER
· S1AP: CONNECTION ESTABLISHMENT INDICATION
· S1AP: DOWNLINK NAS TRANSPORT

· S1AP: INITIAL CONTEXT SETUP REQUEST
· S1AP: PATH SWITCH REQUEST ACKNOWLEDGE
· S1AP: HANDOVER REQUEST
· X2AP: RETRIEVE UE CONTEXT RESPONSE
· X2AP: HANDOVER REQUEST
In order to support this feature when LTE/MTC and NB-IoT connecting to 5GC, it will be needed to include the list of parameters in the following NG-AP and Xn-AP messages:
· NGAP: UE INFORMATION TRANSFER //message to be introduced for inter UE QoS
· NGAP: CONNECTION ESTABLISHMENT INDICATION //message to be introduced for to support CP solution

· NGAP: DOWNLINK NAS TRANSPORT
· NGAP: INITIAL CONTEXT SETUP REQUEST
· NGAP: PATH SWITCH REQUEST ACKNOWLEDGE
· NGAP: HANDOVER REQUEST

· XNAP: RETRIEVE UE CONTEXT RESPONSE

· XNAP: HANDOVER REQUEST

Proposal 2: RAN3 to introduce the parameters in the list of NGAP and XNAP messages.

3   Conclusion
In this contribution, we discussed the support of Expected UE Behavior Information based on SA2 discussion, and propose to:
Proposal 1: RAN3 to introduce the following parameters in NGAP and XNAP specifications:

· Expected UE Moving Trajectory 

· Stationary Indication
· Communication Duration Time
· Periodic Time
· Scheduled Communication Time
· Battery Indication
· Traffic Profile
· Scheduled Communication Type

Proposal 2: RAN3 to introduce the parameters in the following list of NGAP and XNAP messages:

· NGAP: UE INFORMATION TRANSFER //message to be introduced for inter UE QoS
· NGAP: CONNECTION ESTABLISHMENT INDICATION //message to be introduced for to support CP solution

· NGAP: DOWNLINK NAS TRANSPORT
· NGAP: INITIAL CONTEXT SETUP REQUEST
· NGAP: PATH SWITCH REQUEST ACKNOWLEDGE
· NGAP: HANDOVER REQUEST

· XNAP: RETRIEVE UE CONTEXT RESPONSE

· XNAP: HANDOVER REQUEST
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