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1. Introduction

At the RAN #53 plenary meeting in Fukuoka, Japan the study item on the “Provision of low-cost MTC UEs based on LTE” was approved [1]. During the San Francisco RAN1 WG meeting, a number of contributions discussed  different aspects of reducing the cost of the  MTC UE. It should be mentioned that many MTC UE aspects were raised. While this opens up the door for an almost exhaustive discussion on MTC UE devices, it could also expand indefinitely a clear outcome of this work item. Narrowing down the assumptions backing up the low-cost MTC UE topic should be our main priority. This paper follows this line of thinking. 
2. Low Cost MTC. Power Reduction Alternatives.
[2] references this topic as section #6.2.2 of the “Concepts for provisioning of low cost MTC UE”
2.1. Technological Aspects

The mass-scale production of a device could be based on two main approaches:
1. Field-Programmable Gate Array (FPGA) technology has a higher flexibility, allowing post sales upgrades with minimum costs. They provide a good cost-performance trade-off for small low production volumes and prototypes.
2. Application Specific Integrated Circuits (ASIC) with their sub-category of Application Specific Standard Products (ASSP) are intended for large production volumes. They have a lower upgrading flexibility compared with FPGA. However ASICs have higher development costs offset by a final lower cost per unit (compared with a similar functionality FPGA), due to the economy of scale backing ASICs.
Also Large Scale Integrated (LSI) ASIC/ASSP based devices are much better optimized in terms of power consumption vs. FPGA devices. Since the UE devices intended for the MTC applications are intended to be rolled-out on a mass scale (like Smart metering, smart appliances, sensor networks etc), the low power consumption, which drives down the overall cost, is an important performance criteria.
Proposal 1:
The Low-Cost LTE MTC devices are assumed to be deployed on a large scale, being backed by a related economy of scale.
Proposal 2: 
The Low-Cost LTE MTC devices are assumed to be ASIC Large Scale Integrated (LSI) based devices.

The final ASIC cost and related power consumption is determined by the gate count. Hence the BB impacting MTC measures should be translated into gate reduction figures.

Proposal 3: 
The gate count of an ASIC based device should become one of the main cost reduction parameters for the low-cost MTC BB section (also mentioned by [4]).
Since different LSI manufacturing technologies have different power consumption rates per gate, figures, in order to

normalize the analysis, the ASIC/ASSP LSI BB power consumption should be related to one LSI technology (e.g.

65 nm). The related differential power consumption analysis should be valid for all other technologies.
Proposal 4: 
The power consumption analysis targeting the BB section of the low-cost MTC UE, should be a differential one targeting one LSI integration manufacturing technology.
2.2. RF Tx Power Considerations

Most of the contributions targeting the Low-Cost MTC UE identified the Tx power consumption as one of the main driving-up factors. However, as also indicated by [5], any UE Tx power and space diversity reduction should be tightly correlated with the overall network infrastructure cost increase due to the expected CaPEX and OpEX infrastructure cost increases (which could over-shadow the MTC UE cost reductions).

Such a dual analysis (UE Tx power and Space Diversity reduction vs. LTE Infrastructure cost increases) is a laborious one. In order to avoid this step, which should increase considerably the discussions around this WI, we should assume that the infrastructure has HetNet capability, thus better supporting low power and no space diversity MTC devices. A reasonably assumption could be made that the certain measures could be also taken on the infrastructure side to optimize the MTC UE traffic, but this is out of scope for this WI.
Proposal 5: 
It is assumed that the low-cost MTC UEs are supported by a HetNet infrastructure.
2.3. Power Supply Aspects.

No specific assumption has been made on the type of power supply a low-cost LTE UE should use. The battery operated devices may pose specific challenges (like enhanced sleep mode), we should narrow down the analysis to the AC power supply low-cost LTE UEs. It should be also highlighted that a battery operated device may cost more than an AC powered one due to the LiIon battery and charger.
Proposal 6: 
It is assumed that the low-cost MTC UE, subject of the cost reduction analysis are AC powered.
3. Conclusion

In order to narrow down the assumptions surrounding the low-cost MTC UE, the following assumptions, 

concerning the low-cost MTC UE’s power consumption have been made:
Proposal 1:

The Low-Cost LTE MTC devices are assumed to be deployed on a large scale, being backed by a related economy of scale.

Proposal 2: 

The Low-Cost LTE MTC devices are assumed to be ASIC LSI devices.

Proposal 3: 

The gate count of an ASIC based device should become one of the main cost reduction parameters for the low-cost MTC BB section.

Proposal 4: 

The power consumption analysis targeting the BB section of the low-cost MTC UE, should be a differential one targeting one LSI  integration manufacturing technology.

Proposal 5: 
It is assumed that the low-cost MTC UEs are supported by a HetNet infrastructure.
Proposal 6: 
It is assumed that the low-cost MTC UE, subject of the cost reduction analysis are AC powered.
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