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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 addressed different aspects of reducing the cost of the  MTC UE. One of the venues suggested has been the UL BW reduction. This paper discusses the merits of UL BW’s deep-cuts concerning a low-cost MTC UE. 
2. Low Cost MTC UE. UL BW Reduction Alternatives.
During the previous San Francisco November 2011 RAN1 meeting, [2] and others indicated the possibility to use a narrow bandwidth (like 1.4 MHz) as a cost reduction venue.

[3] indicated possible technical drawbacks in reducing the MTC UE associated BW.
Another possible reason of concern on cutting the low-cost MTC UE BW is presented hereby.

The MTC application considered is the smart metering. As an implementation example, the smart meter manufacturer [3] provides in-house triple smart metering on electricity, gas and water. 
While the related MTC UL traffic is manageable under normal operation conditions, even for a low BW (like 1.4 MHz), problems may occur after outage situations, when the UL traffic is increased exponentially due to the requirement to assess the status of all users in the impacted area in a short amount of time (1 to 5 min). This drives to an increased readings rate which in return drives up the UL traffic accordingly. Also for a triple smart metering service, an electricity outage in a residential area could also impact the water and gas distribution (implementation dependent). Therefore the after outage readings rate is increased simultaneously for all 3 services.

Fig. 1 summarizes the increased readings rate (getting increased from 1 reading per hour (every 60 min), to 2 (every 30 min), 4 (every 15 min), 6 (every 10 min), 12 (every 5 min), 30 (every 2 min) and 60 (every 1 min). The highest 3 rates amount to a complete set of readings for all customers grouped under the same macro-cell coverage in 5, 2 and 1 minutes. PRACH repetition rate is 10 ms.
The simulations are run for a linear progression of users within the macro-cell coverage area, between 1000 up to 10000 (assuming high density urban scenarios).

This simulation scenario indicates the following:
· The overall MTC population’s readings rate within 1 minute exceeds the UL macro-cell traffic capability as follows
· For more than 1000 MTC users covered by a 1.4 MHz macro-cell.

· For more than 4000 MTC users covered by a 3 MHz macro-cell.

· For more than 7000 MTC users covered by a 5 MHz macro-cell.

· The overall MTC population’s readings rate within 2 minutes exceeds the UL macro-cell traffic capability as follows

· For more than 2000 MTC users covered by a 1.4 MHz macro-cell.

· For more than 8000 MTC users covered by a 3 MHz macro-cell.

· The overall MTC population’s readings rate within 5 minutes exceeds the UL macro-cell traffic capability as follows

· For more than 7000 MTC users covered by a 1.4 MHz macro-cell.
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Figure 1. The UL M2M traffic vs. number of readings per hour and low MCS user data capability (3 smart metering services, PRACH rate = 10 ms).
Another possible scenario is presented in Fig. 2 (PRACH rate every 2 ms, 1 smart metering service).
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Figure 2 The UL M2M traffic vs. number of readings per hour and low MCS user data capability (1 smart metering services, PRACH rate = 2 ms).
This simulation scenario indicates the following:

· The overall MTC population’s readings rate within 1 minute exceeds the UL macro-cell traffic capability as follows

· For more than 2000 MTC users covered by a 1.4 MHz macro-cell.

· For more than 10000 MTC users covered by a 3 MHz macro-cell.

· For more than 1000 MTC users covered by a 3 MHz macro-cell.

· The overall MTC population’s readings rate within 2 minutes exceeds the UL macro-cell traffic capability as follows

· For more than 4000 MTC users covered by a 1.4 MHz macro-cell.

· The overall MTC population’s readings rate within 5 minutes exceeds the UL macro-cell traffic capability as follows

· For more than 10000 MTC users covered by a 1.4 MHz macro-cell.

Observation.

· The UE BW reduction for a low cost MTC UE should be carefully analysed, since a deep BW reduction may impact the overall MTC system ability to poll all MTC customers in the coverage area, following an outage, within a limited amount of time

3. Conclusion

The requirement to reduce the MTC UE cost translated into a deep UL BW reduction is counter-balanced by a potential performance impairment, impacting the MTC system’s ability to poll all customers from the coverage area, following an outage.
The deep UE UL BW reduction should be further carefully analysed.
4. Assumptions

The following assumptions have been made in order to estimate the UL M2M traffic.
UL LTE

· LTE FDD low BW: 1.4, 3 and 5 MHz considered

· PRACH block repetition rate: 10 ms

· No SRS considered
· Only low MCS rates (1/2QPSK) considered per each selected BW 

· Space/frequency diversity used: none

MTC Application

· Smart metering

· Average UL packet: 10 kbps

· Number of simultaneous smart metering services provided: 3 (electrical, water and gas)

· Up to 10000 MTC users per macro-cell considered
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