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1. Introduction

In [1], it was proposed to introduce a “reserved for future use” flag in the NB-IoT system information, similar to the CSG flag in LTE.  The intention is to allow legacy UEs to avoid camping on a cell that has enhancements (maybe non backward compatible) to support UEs of a future release.
This document looks at the expected behaviour of a UE when it sees this flag.

2. IFRI in the NB-IoT context
If a UE selects a different intra-frequency cell when it sees the “reserved” flag, it could violate the best-cell principle and cause extra uplink interference towards the reserved cell.  This may be acceptable or not, depending on the deployment and the assumptions about the future release UEs.  The cell should have the ability to indicate to UEs if the elevated interference is accepted, i.e., the same concept as the IFRI in LTE.
Proposal 1: Include the intra-frequency cell reselection indicator in the NB-IoT system information along with the “reserved” flag.

As in LTE, the UE would be allowed to reselect an intra-frequency cell if the IFRI is set to “allowed”, and required to change frequencies if the IFRI is set to “not allowed”.  The definition of “changing frequencies” depends on decisions that still need to be taken about inter-frequency reselection and load balancing.

In LTE, when the IFRI is set to “not allowed”, the affected frequency is considered forbidden (not considered for reselection) for up to 300 seconds or until the best cell changes.  The restriction still makes sense in NB-IoT, but because of lower mobility and stricter battery restrictions, the time should probably be much longer.

Proposal 2: The “not allowed” frequency should be considered as forbidden for a time of [6 hours] or until the best cell changes.
3. No available frequency
In a single-frequency deployment, or where there are reserved cells on multiple frequency layers, the UE could have no available frequency where it is allowed to camp.  This situation could be handled by deployment (“the operator is responsible for having the parameters make sense”) or by a specified UE behaviour (e.g., ignore the IFRI if it has no other choice).  This situation was not seriously considered in LTE because it is quite unlikely that the UE would encounter it (only possible if the best cell on every frequency was a forbidden CSG), but especially for private deployments such as factory floors it could be more realistic in NB-IoT systems.  We have no strong view on what is the right solution, but it should be discussed if any special handling is needed.
Proposal 3: Discuss if any special handling is needed when the UE sees the best cell on all frequencies as “reserved”.
4. Conclusion
This document makes the following proposals to manage UE behaviour towards reserved cells:

Proposal 1: Include the intra-frequency cell reselection indicator in the NB-IoT system information along with the “reserved” flag.
Proposal 2: The “not allowed” frequency should be considered as forbidden for a time of [6 hours] or until the best cell changes.
Proposal 3: Discuss if any special handling is needed when the UE sees the best cell on all frequencies as “reserved”.
Huawei will be glad to contribute to a CR to capture the needed functions in 36.304.
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