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Discussion and decision
1 Introduction
At RAN#88e a new Release 17 work-item agreed for NB-IoT and eMTC with the following objective [1]:

•
Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].
This document considers what this objective means and proposes some assumptions.
2 Discussion
3GPP specification for NB-IoT does not have support for intra-frequency or inter-frequency neighbour cell measurements in RRC connected state (i.e. for neighbour cells no configuration of measurement objects, gaps or reporting). As the reason for doing measurements in RRC connected state is to reduce time for RRC reestablishment following RLF, measurement reporting is not part of the WID.

Observation 1:
For NB-IoT, the objective includes measuring neighbor cells without reporting to the network.

Proposal 1:
For NB-IoT, reporting of neighbor cell measurements by the UE is outside the scope of this WI.
In NB-IoT all cell (re)selection is based on neighbour cell measurements done on the anchor carrier even though the serving cell measurements could be done on the non-anchor paging carrier. 

Proposal 2:
Neighbor cell measurements in RRC connected state is done on the anchor carrier.

In NB-IoT even though all neighbour cells could be on the same carrier as serving cell i.e. neighbour cell list only has intra-frequency cells, but as a UE can be configured with non-anchor carrier for RRC connected state means neighbour cells are effectively inter-frequency.
Proposal 3:
In NB-IoT RRC connected state, both inter-frequency and intra-frequency neighbor cell measurements shall be supported.

An NB-IoT UE is considered to have very low capability hence it is highly likely to have a single receiver with receive bandwidth of one PRB (i.e. receiver bandwidth of 180kHz). This means UE would need to tune-away from dedicated mode channels to carrier for the neighbour cell to perform measurements.
Observation 2:
For some scenarios, NB-IoT UE will need to tune-away from dedicated channels to perform neighbor cell measurements in RRC connected state.
Assuming measurement includes activities such as searching and identifying for a new cell (i.e. detecting PSS/SSS) and/or receiving reference signal to measure RSRSP, if the timing of the neighbour cell is known then tune-away period could be quite short but if a neighbour cell has to be detected first then tune-away may need to be long. Combining this with measurement on multiple neighbour cell, the tune-away from dedicated channels could be quite long and/or frequent.
Observation 3:
The tune-away from dedicated channels could be quite long and/or frequent.
Proposal 4:
RAN2 to discuss how to avoid long tune-away to perform neighbor cell measurement during RRC connected state.
The idle mode neighbour cell could be quite large hence UE may have detected many cells in idle mode. But for RRC connection reestablishment point of view it is not necessary to measure such a large list of cells in RRC connected mode. Simply if UE has to attempt to measure large number of cells then UE may not get around to measure the most suitable cell without too much ‘tune-away’. Therefore, it makes sense for UE to use a sub-set of the cells it has detected in idle mode.

Proposal 5:
RAN2 to discuss how to limit number of cells to be measured during RRC connected state.

Summary

This document reviews the release 17 WID objective for neighbour cell measurement in RRC connected state and makes following observations and proposals:
Observation 1:
For NB-IoT, the objective includes measuring neighbor cells without reporting to the network.

Observation 2:
For some scenarios, NB-IoT UE will need to tune-away from dedicated channels to perform neighbor cell measurements in RRC connected state.

Observation 3:
The tune-away from dedicated channels could be quite long and/or frequent.
Proposal 1:
For NB-IoT, reporting of neighbor cell measurements by the UE is outside the scope of this WI.

Proposal 2:
Neighbor cell measurements in RRC connected state is done on the anchor carrier.

Proposal 3:
In NB-IoT RRC connected state, both inter-frequency and intra-frequency neighbor cell measurements shall be supported.

Proposal 4:
RAN2 to discuss how to avoid long tune-away to perform neighbor cell measurement during RRC connected state.

Proposal 5:
RAN2 to discuss how to limit number of cells to be measured during RRC connected state.
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