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Introduction

RRM requirements for NB-IoT were discussed in several RAN4 meetings. In this meeting, we analyse which RRM requirements in TS36.133 needs to be discussed for NB-IoT one by one in [1] where UE timer accuracy requirement and Timing Advance requirement are two of them. In this contribution, we discuss UE timer accuracy requirement and Timing Advance requirement for NB-IoT.

Discussion

UE timer accuracy requirement is specified in Section 7.2 of TS36.133. This requirement specifies the accuracy of UE timers used in different protocols. Since this requirement is only related to the internal timing managements in the UE, the requirement does not depend on lower layer design, such as PHY layer design. In this sense, the existing requirement for LTE could be reused for NB-IoT. On the other hand, from implementation point of view, the NB-IoT UE might not be able to meet the existing requirement due to constraints of implementation for low cost devices and corresponding less accurate timing management. In order to discuss the impact of implementation on the requirement, it is very useful for venders to provide their view and/or the specific value for the accuracy of the UE timers based on implemetatnion constraints. 

Ovservation 1: UE timer accuracy specified in 7.2 does not depend on lower layer design, such as PHY layer design.

Ovservation 2: NB-IoT UE might not meet the existing requirement for UE timer accuracy due to constraints of implementation for low cost devices.

Proposal 1: It is encouraged for venders to provide their view and/or the specific value for the accuracy of the UE timers based on implemetatnion constraints. 
Proposal 2: If there is no concern from implementation point of view, the existing UE timer accuracy requirement is reused for NB-IoT.

Timing advance requirement is specified in Section 7.3 of TS36.133. This requirement specifies the TA adjustment delay and adjustment accuracy. Although RAN2 has not concluded their discussion about timing advance, since RAN1 agreed that the existing TA procedure except for the adjustment delay is reused for NB-IoT in March RAN1 AH meeting, we could discuss accuracy requirement for NB-IoT based on the existing accuracy requirement. Note that, the adjustment delay is still FFS in RAN1. The accuracy requirement specifies a relative accuracy when UE adjusts the timing of transmissions. The relative adjustment also would not depend on lower layer design. On the other hand, as we discussed earlier, constraints of implementation for low cost devices mignt have impact on the accuracy requirements. Therefore, we propose the same approach of the UE timer accuracy discussed earler.
Proposal 3: It is encourage for venders to provide their view and/or the specific value for the TA adjustment accuracy based on implemetatnion constraints.

Proposal 4: If there is no concern from implementation point of view, the existing TA adjustment accuracy requirement is reused for NB-IoT.

Conclusion
In this contribution, we discussed the UE timer accuracy requirement and the Timing Advance requirement for NB-IoT. Our ovservations and proposals are as below;

Ovservation 1: UE timer accuracy specified in 7.2 does not depend on lower layer design, such as PHY layer design.

Ovservation 2: NB-IoT UE might not meet the existing requirement for UE timer accuracy due to constraints of implementation for low cost devices.

Proposal 1: It is encouraged for venders to provide their view and/or the specific value for the accuracy of the UE timers based on implemetatnion constraints. 
Proposal 2: If there is no concern from implementation point of view, the existing UE timer accuracy requirement is reused for NB-IoT.

Proposal 3: It is encourage for venders to provide their view and/or the specific value for the TA adjustment accuracy based on implemetatnion constraints.

Proposal 4: If there is no concern from implementation point of view, the existing TA adjustment accuracy requirement is reused for NB-IoT.
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