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Introduction

NB-IoT UE does not support connected mode mobility but supports only idle mode mobility such as cell selection and reselection. Regarding the cell selection, it was agreed that RAN4 needs to specify cell selection requirements [1]. And then it was agreed that RAN4 does not to specify requirements for initial cell selection [2]. This means that RAN4 focuses on requirements for stored information cell selection. There are, however, no agreements for the cell selection requirements so far. Since some of RAN1 and RAN2 specifications impacting on idle mode mobility are still under discussion, RAN4 can not discuss details of idle mode mobility requirements, such as cell identification delay and so on. However, only two meetings are left for NB-IoT (May AH and May meetings). In addition, there are no perforamcne requirerments of cell selection for LTE in the existing TS36.133. Consequently it is better to discuss the whole picture of the cell selection requirements such as its structure in parallel with discussion of the detailed performance requirements. In this contribution, we discuss how to specify the cell selection requirements for NB-IoT.
Discussion

When UE performs the cell selection, the UE searches a suitable cell based on idle mode measurements and cell selection criteria. Once the UE has found a suitable cell, the UE shall select and camp on the cell. If RAN4 specifies delay requirement for the cell selection as the minimum requirement, RAN4 would need to specify the maximum delay to evaluate whether a newly detectable cell meets the cell selection criteria, which would be a similar requirement with Tdetect,EUTRAN_Inter for the cell reselection specified in 4.2.2.4 of TS36.133. 
When the UE performs the cell selection the UE may search multiple frequencies, which increase the maximum delay in propotion to the number of the measured frequencies. Here it should be noted that how to select a measured frequency is completely up to UE implementation. In addition, it is also up to UE implementation on how many frequencies to be measured even for the stored information cell selection. It is therefore challenging to specify the delay requirement according to the number of measured frequencies for the cell selection. 
Observation 1: how to search multiple frequencies for cell selection is up to UE implementation

Observation 2: It is challenging to specify the delay requirement according to the number of measured frequencies for the cell selection.
Next, we discuss how to specify the cell selection delay requirement taking the above situation into account. 

One possible approach is to define the delay requirement depending on the number of center carriers to be placed in a band supported by the UE.. Accordingly the number of measured frequencies is equal to the number of center carriers in the band. If the UE supports multiple bands, the number of measured frequencies is sum of the corresponding measured frequencies for each band. If RAN4 defines T * N as the delay requirement, the requirement can accommodate all NB-IoT UE. Where T is the delay requirement for one measured frequency and N is the number of the total measuremed frequencies supported by the UE. 
Another possible approach is to define the common delay requirement regardless of the number of the total measured frequencies supported by the UE. In this case, although RAN4 can not ensure the optimal performance based on the UE capability, RAN4 can ensure at least that the UE performes the cell selection within a definite period of time specified in 3GPP specifications. It should be noted that it is important to carefully discuss how to decide the value of the common delay requirement. For example, following points should be taken into account.
· Too small value may limit flexibility of UE implementation.
· Too large value may increase testing time significantly, and may make the requirement meaningless.

With respect to the first approach, even NB-IoT UE may be capable to measure a lot of frequencies. For example, even if the UE supports only one band, since the number of center carriers to be placed in a band generally is not small, the UE shall be capable to measure a lot of frequencies in the band. Accordingly, it would take even more time if UE supports multiple bands. In this sense, if RAN4 takes the first approach, the delay requirement would become quite long in accordance with the supported number of bands. This means that the delay requirement might be meaningless requirement. Second approach, therefore, would be more realistic and meaningfull than the first approach. 
As we mentioned above, the value of the common delay requirement should be carefully discussed. In order to facilitate future discussion about the cell selection requirement, we encourage companies to analyse appropriate value of the common delay requirement and input results of their analysis in next meeting.

Proposal 1: Discuss feasibility of second approach, i.e. the common delay requirement for the cell selection.

Proposal 2: Encourage companies to analyse appropriate value of the delay taking into account following points.

· Too small value may limit flexibility of UE implementation.

· Too large value may increase testing time significantly, and may make the requirement meaningless.

Proposal 3: Encourage companies to input results of threi analysis in next meeting.

Conclusion
NB-IoT UE supports only idle mode mobility such as cell selection and reselection. Although RAN1 and RAN2 specifications impacting on idle mode mobility are still under discussion, it is better to discuss a structure of the cell selection requirements in parallel with discussion of detailed performance requirements. In this contribution, we discussed how to specify the cell selection requirements for NB-IoT. Our observations and proposals are as below;

Observation 1: how to search multiple frequencies for cell selection is up to UE implementation

Observation 2: It is challenging to specify the delay requirement according to the number of measured frequencies for the cell selection.
Proposal 1: Discuss feasibility of second approach, i.e. the common delay requirement for the cell selection.

Proposal 2: Encourage companies to analyse appropriate value of the delay taking into account following points.

· Too small value may limit flexibility of UE implementation.

· Too large value may increase testing time significantly, and may make the requirement meaningless.

Proposal 3: Encourage companies to input results of threi analysis in next meeting.
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