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1
Introduction
RAN#69 approved a new work item “NarrowBand IOT (NB-IOT)” in [1]. In RAN4#76bis in Sophia Antipolis a WF on NB-IoT was agreed in [3] stating that RRM requirements work will start in RAN4#77:
· Initial discussions of RRM are anticipated during RAN4 #77
And as proposals:

· RRM requirements for cell selection are needed for NB-IOT
· The scenario associated with a potential RRM requirement for cell reselection for NB-IOT requires further discussion and agreements in RAN2
RAN2 did a number of assumptions in last meeting, which can be used as guidelines in the RAN4. Additionally there has been some discussions in RAN1 related to the physical layout of the resource blocks that is also input to the RAN4 discussions on RRM measurements.
In this paper, we look more at the details of these assumptions and how they influences RAN4 work and UE performance requirements.

2
Discussion
The objective of the WI is to specify a radio access for cellular internet of things, based largely 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 

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

· 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. 
RAN2 made a number of assumptions in last meeting, which likely will affect the UE requirements. RAN2 assume following will be supported (with RAN4 impact):

· Intra-frequency and Inter-frequency cell-reselection. Details FFS.  

· Power Saving Mode (as per Release 12)
· Idle mode DRX with DRX cycle values in the “normal” range and in eDRX range  

While following functionality with RAN4 impact, will not be supported:

· Inter-RAT cell-reselection, or Inter RAT mobility in connected mode (Note that in this respect NB-IOT is a separate RAT from LTE). 

· Network controlled handover. We will not have measurement reporting either, but can be discussed based on contributions.  

Regarding the paging cycles:

· Idle mode DRX cycles up to around 3 hours should be possible to support. The exact cycle length will depend on the physical layer design.
· Idle mode DRX cycles down to around one second should be supported. The exact cycle length will depend on the physical layer design. May be revisited due to impacts of repetitions. May be dependent on coverage level.  
Before RAN4 work can progress in the details RAN1 needs to make some decisions related to the design of physical layer as existing will need some updates. NB-IoT assumes 1 PRB deployment leading to new design for physical channels/signals like PSS/SSS and CRSSuch change will most likely impact the amount of REs available for UE for performing cell detection and measurement, and thereby there may be a need to verify the measurement requirements for an NB-IoT device. 
Observation 1: New cell detection and measurement requirements will likely be needed for an NB-IoT device.

Although changes are coming it is too early to start detailed analysis before RAN1 has made final agreements.

Observation 2: prior to RAN1 agreements on the L1 layout it is difficult for RAN4 to progress on RRM related requirements.

While the details are still open in RAN1 it can be foreseen RAN4 needs to work on:
· Cell detection.

· Measurement requirements and performance for Idle Mode.

· Cell Detection requirements for Idle Mode.

· Intra-frequency and Inter-frequency cell-reselection.

On the other hand it seem quite clear that an NB-IoT device would not need to support connected mode mobility, measurement reporting (as general approach) and inter-RAT cell reselection. It also seems clear that there will not be support for Dual Connectivity and a number of other more advanced feature which means that there are a lot of existing requirements that will not need to be fulfilled for an NB-IoT and therefore would not need to be changed. Following section will likely not need any changes due to NB-IoT:
· Section 4.3, 4.4 and 4.5

· Section 5

· Section 6.4

· Section 7.7, 7.8, 7.9, 7.10, 7.11, 7.12, 7.13, 7.14, 7.15 and 7.16

· Section 8
Changes to other sections might be necessary.
From the TR and from RAN2 assumptions 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.
Additionally, as 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 1: RAN4 should make requirements favouring NB-IoT device power saving opportunities.

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 2: RAN4 should consider simplified minimum requirements for NB-IOT.
It should be noticed that core requirements should be finalized by RAN#71 (Mar-16)
3
Conclusion
In this paper, we have taken the RAN4 RRM requirements one-step further based on the agreed WF [3] from RAN4#76bis. We look more at the details of these assumptions and how they impact RAN4 work and UE performance requirements and observe:

Observation 1: New cell detection and measurement requirements will likely be needed for an NB-IoT device.

Observation 2: prior to RAN1 agreements on the L1 layout it is difficult for RAN4 to progress on RRM related requirements.

Based on the discussion we propose the following:
Proposal 1: RAN4 should make requirements favouring NB-IoT device power saving opportunities.

Proposal 2: RAN4 should consider simplified minimum requirements for NB-IOT.
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