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1
Introduction
RAN#69 approved a new work item “NarrowBand IOT (NB-IOT)” in [1]. 
The objective of the WI is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA. The WI addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture.  

NB-IOT should support 3 different modes of operation: 

1.
“Stand-alone operation” utilizing for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers

2.
“Guard band operation” utilizing the unused resource blocks within a LTE carrier’s guard-band 

3.
“In-band operation” utilizing resource blocks within a normal LTE carrier 
In addition the following assumption in the WID [1] will most likely affect the work in RAN4:

•
180 kHz UE RF bandwidth for both downlink and uplink

•
OFDMA on the downlink – but changes in DL design compared current.
•
A single synchronization signal design for the different modes of operation, including techniques to handle overlap with legacy LTE signals 

2
Discussion
The objectives in [2] include improved indoor coverage, support of massive number of low throughput devices, reduced complexity, improved power efficiency, and latency: 

· Improved indoor coverage: The target is to achieve an extended coverage of 20 dB compared to legacy GPRS devices.  This corresponds to achieving target MCL of 164 dB. At this MCL, data rate of at least 160 bps should be supported on both the uplink and downlink at the Service Access Point to the equivalent SubNetwork Dependent Convergence Protocol layer. 
· Reduced complexity: The goal is to provide ultra-low complexity devices to support IoT applications. 
· Improved power efficiency: The target is to reduce power consumption of MTC devices so that battery life of ten years is possible with battery capacity of 5 Wh even at 164dB MCL. 
· Latency: For latency evaluation, exception report latency of 10 seconds or less is the target for 99% of the devices as defined in [2]. 

· The majority of cellular IoT devices will be stationary. Cellular IoT is expected to be designed and optimized for stationary devices [2, Annex A]
Based on the above discussion there is clear impact to UE core and performance requirements. Extended coverage in narrow scenario will impact performance and demod requirements. Reduced complexity and power efficiency is likely also having great impact on the expected procedures on UE side and therefore impact on core requirements can be expected. 
Proposal 1: RAN4 should investigate the impacted UE requirements for NB-IOT
It seems that majority of cellular IoT devices will be stationary and therefore simplification to mobility procedures and related UE performance requirements would seem justified. This is further augmented by the desire to improve the UE power efficiency.
Proposal 2: RAN4 should discuss mobility related UE performance for NB-IOT 
The target for NB-IoT is to have battery life of 10 years with battery capacity of 5 Wh while operating in extended coverage conditions (MCL of 164dB). Enabling meeting this target is likely to require simplification or lowering of several aspects of RAN4 UE minimum performance requirements. 
Proposal 3: RAN4 should discuss how UE requirements impacts the extended battery life target (i.e. up to 10 years) for NB-IOT

Based on [2] M2M applications require devices that are very cheap (so that they can be deployed on a mass scale or in a disposable manner). RAN4 should take into consideration that MTC devices have very limited throughput requirement and to develop techniques that can significantly reduce complexity and hence cost.
Proposal 4: RAN4 should consider simplified minimum requirements to be supported for NB-IOT.
It should be noticed that core requirements should be finalized by RAN#71 (Mar-16)
3
Conclusion
Based on the above discussion we propose the following:
Proposal 1: RAN4 should investigate the impacted UE requirements for NB-IOT

Proposal 2: RAN4 should discuss mobility related UE performance for NB-IOT 
Proposal 3: RAN4 should discuss how UE requirements impacts the extended battery life target (i.e. up to 10 years) for NB-IOT

Proposal 4: RAN4 should consider simplified minimum requirements to be supported for NB-IOT.
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