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1. Introduction

A new work item on Narrow band IOT (NB-IOT) was agreed in RAN#70. According to the WID, RAN4 is asked to specify the UE and Base Station RRM requirements. In last meeting, a general way forward on RRM was approved with proposals as follows [1],
· The following requirements in idle state need to be specified:
· Cell selection
· …
In this contribution, detail discussion on cell selection for NB-IoT is provided.
2. Discussion
From TS36.304 one can see that there are two cell selection procedures for LTE UE:

a)
Initial Cell Selection

This procedure requires no prior knowledge of which RF channels are E-UTRA carriers. The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell. On each carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, from previously received measurement control information elements or from previously detected cells. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial Cell Selection procedure shall be started.

Cell selection procedures are unlikely to be changed for NB-IoT UE based on RAN2 agreement so far. For initial cell selection, UE has to scan all RF channels to find a suitable cell. UE may perform cell search on each frequency it supports. The total cell selection delay depends on UE algorithm and it wise to leave it to UE implementation. On the other hand, from TS36.304 section 5.2.2 (Figure 1 below) we can see that UE would perform initial cell selection when there is no suitable cell found after stored information cell selection or when it is just switched on. In another word, it seems impossible for network to aware the very beginning of this initial cell selection. So even if we specify requirement for this procedure (in term of cell detection delay), the requirement is difficult to be tested.
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Figure 1 RRC_IDLE cell selection and Reselection

Observation 1: It’s quite challenging to specify testable RRM requirement for initial cell selection.
Although there is no cell selection RRM requirement for LTE, we still find motivation to specify stored information cell selection requirement for NB-IoT UE. 

Note from TS36.133 it can be found that a cell is considered known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. For power saving, idle mode DRX cycle is expected to be quite long for NB-IoT UE (up to 3 hours for extended DRX mode and up to 12 days for PSM). After long time sleep, UE may lose synchronization to network, considering low cost chipset used in NB-IoT UE. So the first thing UE should do after it wakes up is to perform cell selection, only after which UE can perform downlink reception or uplink transmission.

NB-IoT UE is expected to finish downlink/uplink business quickly after it wakes up and then go back to long time sleep. The motivation of defining cell selection requirement is to ensure that UE will not spend too much time on synchronizing to network and reading system information.

Observation 2: Specifying stored information cell selection RRM requirement for NB-IoT UE can be helpful to make sure that UE can obtain normal service quickly after it wakes up.
Once a suitable/acceptable cell is found after long time sleep, UE shall camp on the cell. Thus total delay of the stored information cell selection can be specified as:

Tselection = Tsynchronization + TSI
Where:


Tselection: total cell selection delay.


Tsynchronization: within this period the NB-IoT UE shall be able to synchronize to the cell.

TSI: within this period NB-IoT UE shall be able to acquire the system information of the cell, which can indicate the cell is suitable/acceptable or not.
Note that both Tsynchronization and TSI need simulation evaluation, which needs more RAN1 output.
So we can have:

Observation 3: Stored information cell selection delay could be expressed as Tselection = Tsynchronization + TSI, where:

Tselection: total cell selection delay.


Tsynchronization: within this period the NB-IoT UE shall be able to synchronize to the cell.


TSI: within this period NB-IoT UE shall be able to acquire the system information of the cell, which can indicate the cell is suitable/acceptable or not.
3. Conclusions

In this contribution, we provide detail discussion on cell selection requirement for NB-IoT UE. After discussion the following observation can be conclused:
Observation 1: It’s quite challenging to specify testable RRM requirement for initial cell selection.

Observation 2: Specifying stored information cell selection RRM requirement for NB-IoT UE can be helpful to make sure that UE can obtain normal service quickly after it wakes up.
Observation 3: Stored information cell selection delay could be expressed as Tselection = Tsynchronization + TSI, where:


Tselection: total cell selection delay.


Tsynchronization: within this period the NB-IoT UE shall be able to synchronize to the cell.


TSI: within this period NB-IoT UE shall be able to acquire the system information of the cell, which can indicate the cell is suitable/acceptable or not.
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