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Introduction
RAN4 officially completed the requirements for connected mode NB-IoT neighbor cell measurements in RAN4#102-e.  The latest agreements were captured in a WF [1] and are reproduced below. In this paper we address some open issues about the inter-frequency requirements.
Minimum length of occasion for cell detection and measurement  
Agreement:
· Minimum length of occasion for measurements: 50 ms
· Minimum length of occasion for cell detection: 200 ms
Continue measurement on neighbour cell detected in RRC_IDLE/INACTIVE modes
Agreement:
· Follow the neighbour cell measurement defined in RAN2, and whether UE continues measurement on cells detected in RRC_IDLE/INACTIVE mode is left to UE implementation without spec impact
Whether to have additional triggering conditions
Agreement:
· Do not define additional triggering conditions

Discussion
One open issue regarding the inter-frequency requirements is shown below [1]. 
Conditions of maximum value of Tmeasure_inter and Tdetect_inter
Discuss following option in maintenance stage:
· The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. The UE is not required to continue trying to measure cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
· The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. The UE is not required to continue trying to detect cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.

The intention of the above options is to limit the amount of time that the UE is expected to spend trying to detect/measure on a given inter-frequency carrier. After a reasonable amount of time, the UE may be allowed to stop trying to detect/measure cells in an inter-frequency carrier if it has not been able to collect the required minimum number of samples. The proposed thresholds limit the inter-frequency detection/measurement time to the largest possible value for intra-frequency detection/measurements.
Proposal 1: The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. The UE is not required to continue trying to measure cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
Proposal 2: The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. The UE is not required to continue trying to detect cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
Another issue that has been identified concerns that testability of the neighbor cell measurement requirements. RAN4 has agreed that the UE would measure cells in the serving carrier and at least two inter-frequency carriers [2]. However, so far RAN4 considers that the decision of which inter-frequency carriers to measure is left up to UE implementation. If that is the case, it does not seem possible to design a test case to verify measurement delay when the target cell is an inter-frequency cell. The UE is not required to detect/measure cells on any particular carrier other than the serving carrier, so it may not find the target cell simply because it is not looking at the carrier where the target cell is present.
In RAN4#102-e there were two proposals to address the issue above. One proposal is to leverage inter-frequency carrier information broadcasted in SIB5 and require the UE to search/measure neighbor cells in at least one of those carriers [3]. The second proposal is that when the serving carrier is a non-anchor carrier, which should be a typical scenario in the field, the UE should search/measure cells on the anchor carrier. Note that this scenario is not addressed by the first proposal, i.e. the anchor carrier frequency is not included in SIB5. Here we offer a compromise by merging the two earlier proposals.
Proposal 3: For a UE that supports inter-frequency neighbor cell measurements in connected state,
· If the serving carrier is a non-anchor carrier, the UE is expected to detect/measure inter-frequency cells on the anchor carrier and the choice of the second carrier is up to UE implementation;
· otherwise, the UE is expected to detect/measure inter-frequency cells in one of the inter-frequency carriers listed in SIB5 and the choice of the second carrier is up to UE implementation.



Conclusions
Proposal 1: The inter-frequency measurement requirements when Tmeasure_inter ≤ 50 sec. The UE is not required to continue trying to measure cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
Proposal 2: The inter-frequency detection requirements apply when Tdetect_inter ≤ 60 sec. The UE is not required to continue trying to detect cells in an inter-frequency carrier if it has not been able to collect the minimum required number of samples after that amount of time.
Proposal 3: For a UE that supports inter-frequency neighbor cell measurements in connected state,
· If the serving carrier is a non-anchor carrier, the UE is expected to detect/measure inter-frequency cells on the anchor carrier and the choice of the second carrier is up to UE implementation;
· otherwise, the UE is expected to detect/measure inter-frequency cells in one of the inter-frequency carriers listed in SIB5 and the choice of the second carrier is up to UE implementation.
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