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1 Introduction 
The Rel-19 Study Item (SID) [1] proposes to study AI/ML aided handover of a UE. The goal is to study and develop AI/ML schemes that can improve handover performance. The scope of the work is limited to standalone NR PCell change and legacy L3 handover.     

[bookmark: _Hlk110670114]In this contribution, we motivate the purpose of predicting the measurement events for mobility and discuss event prediction and the associated KPIs. 
2 Measurement event predictions
In legacy L3 handover, network takes the handover decision based on measurement reports provided by the UE, e.g., event triggered measurement reports. Events A3 and A5 are the events that are relevant for handover. For the discussion below we consider Event A3, though we will have the proposals including both events.  

Event A3 is satisfied at the UE when the following (entry) condition is met.

Candidate cell RSRP > Source cell RSRP + A3 offset + A3 hysteresis.

If the A3 condition is satisfied for the period of time timeToTrigger, then UE transmits a measurement report to the network. Upon receiving the measurement report, the source gNB performs handover preparation of the candidate cell with the target gNB and transmits an RRC reconfiguration message to the UE containing the handover command. UE performs handover on the candidate cell upon receiving the handover command. The parameters A3 offset, A3 hysteresis, and timeToTrigger are configured by the network.

There is a delay between the time the measurement report is transmitted by the UE and the handover command is received by the UE, which includes the time for handover preparation on the network side (see Figure 1).

For a high-speed UE or a dense deployment of cells (mmWave), it might be the case that the UE should trigger measurement report early so that the source cell link is good enough that the UE can receive the handover command from the network.
Based on measurement predictions of the source cell and the candidate cell, UE can predict a time in the future when Event A3 is likely to be triggered. The UE should then transmit a message to the network providing this information. Upon receiving this message, the source gNB may perform handover preparation and transmit a handover command so that the UE can receive it on time, i.e., the source cell conditions are good enough that the UE can receive the handover command.

The time that the UE transmits the message can be left up to UE implementation. E.g., the UE can transmit the message before the Event A3 condition is met or after the Event A3 condition is met, i.e., during the timeToTrigger period.
  


[bookmark: _Ref163115313]Figure 1: Event A3 and related timeline
After transmitting a message with the Event A3 prediction, the UE may transmit at a later time another message with a revised Event A3 prediction based on additional measurements or measurement predictions of the source and candidate cells that the UE may have. 

Proposal 1. UE can transmit a message to the source gNB indicating the predicted time of triggering of Event A3 (or Event A5), based on measurement predictions of the source and the candidate cell.
· The UE can provide in the message the predicted time of triggering of Event A3 (or Event A5), or information related to the distribution (e.g., CDF) of the predicted time.
· The message can include the measurement predictions of the source and the candidate cell.
· The time that the UE transmits the message is left up to UE implementation.
· After transmitting a message with the Event A3 (or Event A5) prediction, the UE may transmit at a later time another message with a revised Event A3 (or Event A5) prediction.     
Observation 1. Upon receiving the message, the source gNB may perform handover preparation and transmit a handover command so that the UE can receive the handover command on time.

Proposal 2. The following are some of the handover performance KPIs to consider:
· Rate of RLF occurrences on the source cell,
· Reduction in the handover interruption time,
· Difference between the source and candidate cell RSRPs when the handover command is received by the UE. 
3 Conclusions
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals.

 Proposal 1. UE can transmit a message to the source gNB indicating the predicted time of triggering of Event A3 (or Event A5), based on measurement predictions of the source and the candidate cell.
· The UE can provide in the message the predicted time of triggering of Event A3 (or Event A5), or information related to the distribution (e.g., CDF) of the predicted time.
· The message can include the measurement predictions of the source and the candidate cell.
· The time that the UE transmits the message is left up to UE implementation.
· After transmitting a message with the Event A3 (or Event A5) prediction, the UE may transmit at a later time another message with a revised Event A3 (or Event A5) prediction.     
Observation 1. Upon receiving the message, the source gNB may perform handover preparation and transmit a handover command so that the UE can receive the handover command on time.

Proposal 2. The following are some of the handover performance KPIs to consider:
· Rate of RLF occurrences on the source cell,
· Reduction in the handover interruption time,
· Difference between the source and candidate cell RSRPs when the handover command is received by the UE. 
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