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Abstract of the contribution: Adding a parameter to the Expected UE Behaviour provisioning parameter set. 
Background

During the last meeting SA2#123 we discussed the parameters that should be able to be provisioned by a 3rd party utilizing the provisioning capability offered via the NEF. The agreement was that we should not just accept and copy the legacy parameters from Communication Pattern and on top of that add new parameters. This means that all parameters should be presented, discussed and agreed based on relevance and usefulness.

In the last meeting Sony proposed (S2-177100) a new parameter “Expected UE Moving Trajectory”. This contribution is to present the parameter in more detail and explain how such parameter can be used by the 3GPP network (CN and RAN)..

One use case can be the following. A UE is a truck (or the driver) at a Distribution centre. When the truck is loaded with goods that will be transported to various cities along an optimized path, the driver get the delivery path along with each good’s final destinations. At the Distribution centre the corporate WiFi network is used to configure the UE. At the same time the Distribution centre can provide the delivery path information over internet to the 5GC (NEF). Furthermore each goods in the truck is also equipped with a (3GPP based) tracking device. The Distribution centre can provide to the network with the ID’s of all the UEs (the truck and the goods) along with each UE’s projected movement path.
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Figure 1: Example of UE movements
On a high level the following enhancements can be made if the “Expected UE Moving Trajectory” parameter can be provisioned.
1) The AMF can configure the UE with a Registration Area (TA-list) that includes the TAs along the “Expected UE Moving Trajectory”. Without the provisioned “Expected UE Moving Trajectory” parameter the AMF would base the TA-list configuration on historical and statistical data. Since the Trajectory is not part of the historical data, then the UE would perform a Registration every time entering a new TA along the path and eventually would have built up the TA-list when reaching the destination. At this time it is too late for any usage. By configuring the UE(s) with a TA-list suitable for the trajectory, would reduce the number of registration events in the network.
2) If the AMF utilizes the “Expected UE Moving Trajectory” information for the Mobility pattern estimation and provides the Mobility pattern as part of the CN assistance information to RAN according to TS 23.501 clause 5.4.6. RAN can then use “Expected UE Moving Trajectory” information in the following way when the UE is in RRC_CONNECTED; 

a. Source gNB during HO decision, selecting a target gNB that is consistent with the mobility trajectory, or whether to keep the UE since the trajectory indicates that the UE would return back into stronger radio coverage again (no need to HO) after next turn.

b. When assigning neighbouring cell list that is consistent with the mobility trajectory. The UE does not need to measure and report cells that does not belong to the mobility path.
Furthermore RAN could use this information to:

c. Decide not to use the RRC_INACTIVE mode, since this is a UE that will have significant movements in the future. Many “RAN Notification Area Update” due to mobility is unwanted, creating higher signalling load than to keep the UE in CM_IDLE.
d. In case the UE is in RRC_INACTIVE, assigning a RAN Notification area that is consistent with the “Expected UE Moving Trajectory”.

3) During Session establishment the SMF can use the Mobility pattern/ Expected UE Moving Trajectory when selecting the UPF anchor, and whether the support of an SSC mode 1 can be provided (if that was requested by the UE).
The format of the new parameter “Expected UE Moving Trajectory” should be defined during stage 3. However it might be useful for better understanding to provide one possible format in this document. One option could be a list of waypoints. To site Wikipedia:
“A waypoint is an intermediate point or place on a route or line of travel, a stopping point or point at which course is changed…” and “…Waypoints located on the surface of the Earth are usually defined in two dimensions (e.g., longitude and latitude)…” and “…In GPS navigation, a "route" is usually defined as a series of two or more waypoints…”
Summary
Examples of how the provisioned Expected UE Moving Trajectory parameter can be useful for the network:

Observation 1: By configuring the UE(s) with a TA-list suitable for the future movement trajectory, it would reduce the number of registration events in the network.

Observation 2: In RRC_CONNECTED mode the information could aid the network to avoid some HO events.
Observation 3: UE could be configured with a reduced set of measurement tasks in RRC_CONNECTED mode

Observation 4: Can help RAN in the decision to use RRC_INACTIVE or RRC_IDLE and potentially influence the configuration of the RAN Notification Area (RNA).
Observation5: Aid the SMF when selecting UPF anchor node. 
Proposal: Add a new optional parameter that can describe expected UE movement to the set of parameters that can be provisioned by an external party. 
Proposal

It is proposed to include the following changes to TS 23.502
* * * Start of change * * * 
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.
NOTE :
It is expected that the format of validity time, to be defined by Stage 3, is defined in a manner which allows NFs to consistently and uniformly interpret the expiration of the associated Expected UE behaviour parameters.

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


* * * End of changes * * * *

3GPP

SA WG2 TD


