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Discussion and decision
1 Introduction
During RAN2#113-e, potential triggers for neighbour cell measurmeents were discussed but no concensus was reached. One of the reason for the lack of concensus was how long it actually takes to perform neighbour cell measurements in NB-IoT RRC_CONNECTED state. RAN2 also discussed whether neighbour cell measurements are optional for the UE and captured the following agreement [1].

	RAN2#113-e agreements:
· Neighbour cells measurement (detection and measurements) are performed only on the anchor carrier.

· The solution is optional


For a NB-IoT UE supporting connected mode neighbour cell measurements, the decision to perform such measurmeents should not only be taken based on the radio condition alone as this can lead to increased power consumption. This paper discusses what other conditions sould be taken into account when deciding to perform connected mode neighbour cell measurements.

2 Discussion

For a NB-IoT UE supporting connected mode neighbour cell measurements, the decision to perform such measurments should not be taken based on the radio condition alone as this can lead to increased power consumption. When the UE has large volume of data to transmit/receive, it is more likely a RRC connection may need to be reestablished if the radio conditions are poor. In this case, neighbour cell measurements in RRC_CONNECTED state can bring benefits to reduce the time it takes to re-establish the connection.

Observation 1: Connected mode neighbour cell measurements can bring benefits when performing large volume of data transfer.

When the expectation is that there is small volume of data (remaining) to transfer, then existing procedures to declare RLF could be sufficient to complete the transfer without having to re-establish the RRC connection. This has the potential to save both power and radio resources (e.g. processing required to perform neighbour cell measurements, random access procedure triggered by potentially early RLF declaration).
Observation 2: Avoiding connected mode neighbour cell measurements during small data transfer scenarios can be more beneficial both from power consumption and radio resource usage point of view.

There is a mechanism already specified where UE can know whether UE only needs to transmit one uplink packet and receive at most one downlink packet. This mechanism is called Release Assistance Indicator. The RAI mechanism is supported in three different protocols (EPC NAS [2], 5G NAS[3] and EPC MAC [5]). When the radio conditions indicate potential for RLF, UE should also take into consideration how much data UE has left to transfer before initiating neighbour cell measurements and/or trigger early RLF. If UE has transmitted RAI then UE should refrain from making neighbour cell measurements and/or trigger early RLF because the current RRC connection may be sufficient to complete the transfer successfully.
Proposal 1: After UE has sent RAI it should not trigger neighbour cell measurements.

Proposal 2: After UE has sent RAI it should not trigger early RLF.

Summary

This document considers the implications of performing neighbour cell measurements in RRC_CONNECTED state and makes following observations and proposals.
Observation 1:
Connected mode neighbour cell measurements can bring benefits when performing large volume of data transfer.
Observation 2:
Avoiding connected mode neighbour cell measurements during small data transfer scenarios can be more beneficial both from power consumption and radio resource usage point of view.


Proposal 1:
After UE has sent RAI it should not trigger neighbour cell measurements.
Proposal 2:
After UE has sent RAI it should not trigger early RLF.
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