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1	Background
SA2 has in [1] replied on the questions related to the PDU session level “Expected UE activity behaviour”.
	SA2 thanks RAN3 for the LS on PDU Session level "Expected UE activity behaviour”.
SA2 would like to clarify that the correct interpretation of the description in section 5.4.6.2 of TS 23.501 is: 
Interpretation 1: Both the UE level and PDU session level “Expected UE Activity Behaviour” are provided to the NG-RAN, then the NG-RAN performs the aggregation.
SA2 would also like to indicate that inline with the description in clause 4.15.6.3 of TS 23.502: “The Expected UE Moving Trajectory and the Expected Time and Day of Week in Trajectory may be used by the AMF”. Further, the parameters "Stationary Indication" and "Battery Indication" may also be classified in the UDM as AMF-Associated parameters and sent to the AMF. 
In summary, except from “Expected UE Moving Trajectory”, “Expected Time and Day of Week in Trajectory”, "Stationary Indication" and "Battery Indication" in Table 4.15.6.3-1 can be used to derive PDU session level “Expected UE Activity Behaviour” parameter.



This paper discusses further on this topic.
2	Discussion
In the below table extract from TS 23.502, the red marked parameters are not to be used by the SMF to derive the PDU session level parameters according to the LS reply.
	[bookmark: _Toc68061985]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.
The Expected UE Behaviour parameters stored as AMF-Associated Expected UE Behaviour parameters which is per UE level and SMF-Associated Expected UE Behaviour parameters which is per PDU session level in UDM. AMF retrieves the AMF-Associated Expected UE Behaviour parameters from UDM which may related to both PDU session(s) and SMS transmission. SMF retrieves the SMF-Associated Expected UE Behaviour parameters from UDM for the specific PDU session. AMF and SMF uses the Expected UE Behaviour parameters as described in clause 5.4.6.2 in TS 23.501 [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]

	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] 

	Expected Time and Day of Week in Trajectory
	Identifies the time and day of week when the UE is expected to be at each location included in the Expected UE Moving Trajectory.
[optional]



The Expected UE Moving Trajectory and the Expected Time and Day of Week in 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, the parameters may be forwarded to the RAN to allow optimisation of Uu resource allocation for NB-IoT UE differentiation.



We could further check exactly how the AMF and SMF are using the Expected UE Behaviour parameters, In clause 5.4.6.2 in TS 23.501, it is described as in below. 
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[bookmark: _Hlk70606731]Core Network assisted RAN parameters tuning aids the RAN to minimize the UE state transitions and achieve optimum network behaviour. How the RAN uses the CN assistance information is not defined in this specification.
Core Network assisted RAN parameters tuning may be derived by the AMF per UE in the AMF based on collection of UE behaviour statistics, Expected UE Behaviour and/or other available information about the UE (such as subscribed DNN, SUPI ranges, or other information). If the AMF maintains Expected UE Behaviour parameters, Network Configuration parameters (as described in clause 4.15.6.3 or 4.15.6.3a, TS 23.502 [3]) or SMF derived CN assisted RAN parameters tuning, the AMF may use this information for selecting the CN assisted RAN parameter values. If the AMF is able to derive the Mobility Pattern of the UE (as described in clause 5.3.4.2), the AMF may take the Mobility Pattern information into account when selecting the CN assisted RAN parameter values.
The SMF uses the SMF-Associated parameters (e.g. Expected UE Behaviour parameters or Network Configuration parameters of the UE) to derive the SMF derived CN assisted RAN parameters tuning. The SMF sends the SMF derived CN assisted RAN parameters tuning to the AMF during the PDU Session establishment procedure and if the SMF-Associated parameters change the PDU Session modification procedure is applied. The AMF stores the SMF derived CN assisted RAN parameters tuning in the PDU Session level context. The AMF uses the SMF derived CN assisted RAN parameters tuning to determine a PDU Session level "Expected UE activity behaviour" parameters set, which may be associated with a PDU Session ID, as described below in this clause.
The Expected UE Behaviour parameters or the Network Configuration parameters can be provisioned by external party via the NEF to the AMF or SMF, as described in clause 5.20.
The CN assisted RAN parameters tuning provides the RAN with a way to understand the UE behaviour for these aspects:
-	"Expected UE activity behaviour", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states or the duration of CM-CONNECTED state. This may be derived e.g. from the statistical information, or Expected UE Behaviour or from subscription information. The AMF derives one or more sets of the "Expected UE activity behaviour" parameters for the UE as follows:
[bookmark: _Hlk70606891]-	AMF may derive and provide to the RAN a UE level of "Expected UE activity behaviour" parameters set considering the Expected UE Behaviour parameters or Network Configuration parameters received from the UDM (see clauses 4.15.6.3 or 4.15.6.3a of TS 23.502 [3]) and the SMF derived CN assisted RAN parameters tuning associated with a PDU Session using Control Plane CIoT 5GS Optimisation. This set of "Expected UE activity behaviour" parameters is valid for the UE; and
-	AMF may provide to the RAN a PDU Session level "Expected UE activity behaviour" parameters set, e.g. considering the SMF derived CN assisted RAN parameters tuning, per established PDU Session. The PDU Session level "Expected UE activity behaviour" set of parameters is associated with and valid for a PDU Session ID. The RAN may consider the PDU Session level "Expected UE activity behaviour" parameters when the User Plane resources for the PDU Session are activated;
-	"Expected HO behaviour", i.e. the expected interval between inter-RAN handovers. This may be derived by the AMF e.g. from the Mobility Pattern information;
-	"Expected UE mobility", i.e. whether the UE is expected to be stationary or mobile. This may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information;
-	"Expected UE moving trajectory" which may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information; or
-	"UE Differentiation Information" including the Expected UE Behaviour parameters excluding the Expected UE moving trajectory (see clause 4.15.6.3 of TS 23.502 [3]) to support Uu operation optimisation for NB-IoT UE differentiation if the RAT type is NB-IoT.
The AMF decides when to send this information to the RAN as "Expected UE activity behaviour" carried in N2 request over the N2 interface (see TS 38.413 [34]).
NOTE:	The calculation of the CN assistance information, i.e. the algorithms used and related criteria, and the decision when it is considered suitable and stable to send to the RAN are vendor specific.



Observation 1: The TS 23.501 explicitly specified that “How the RAN uses the CN assistance information is not defined in this specification”.
Observation 2: The goal of the Core Network assisted RAN parameters tuning is to aid the RAN to minimize the UE state transitions.
It is unclear why the PDU session level parameters should be sent to AMF, and AMF sends it to NG-RAN node. In our view, it is much clear if the parameters are sent from SMF to NG-RAN node in the transparent container. Then it is up to NG-RAN node to decide how to use the information.
According to the principle so far we follow, such information should be included in the SMF container which is transparent to AMF.
Proposal 1: RAN3 to discuss and agree that the PDU Session level Expected UE activity behaviour is sent by SMF to NG-RAN node in the container
3	Proposals
Observation 1: The TS 23.501 explicitly specified that “How the RAN uses the CN assistance information is not defined in this specification”.
Observation 2: The goal of the Core Network assisted RAN parameters tuning is to aid the RAN to minimize the UE state transitions.
Proposal 1: RAN3 to discuss and agree that the PDU Session level Expected UE activity behaviour is sent by SMF to NG-RAN node in the container
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