
3GPP TSG RAN1 Meeting #66bis
R1-112917
Zhuhai, China, 10th – 14th October 2011
Agenda Item
: 7.6

Source



: Sony Corporation / Sony Europe Limited

Title




: Considerations on Approaches for Low-Cost MTC UEs

Document for
: Discussion

1 Introduction
In RAN#53, it was agreed that RAN1 starts the discussion on the low-cost MTC UE SI [1].
In order to fully exploit the potential of MTC services, the contribution suggests that both implementation cost and maintenance cost be taken into account during the course of this work.

The contribution also highlights features that should be studied in RAN1 to realize these requirements.
2 Discussion
2.1 Cost of MTC UEs
In automated MTC services, the total cost associated with the lifetime of an MTC device is composed of implementation cost and maintenance cost.
The implementation cost, which is the cost incurred in manufacturing the device, significantly depends upon the hardware complexity of the device, which can be broken down into functional components such as number of antennas, signal bandwidth, supported band(s), maximum data rate, etc.  These features directly affect the bill of material (BOM) of the RF and digital circuits.
Because the population of the MTC devices is expected to be a significant proportion of future cellular networks, the reduction of the BOM for each device would be essential for reducing the total cost of MTC services.  This MTC market is expected to be even larger than the H2H market in the coming years, so the costs are expected to be driven down for MTC devices faster than they will for H2H devices.  It is thus not possible to rely on the eventual cost reduction of H2H devices by mass market production, to sufficiently satisfy the low cost requirements of MTC devices.  This logic justifies a re-evaluation of the existing LTE features for MTC devices, rather than a simple re-use of H2H hardware.  Because the higher cost, higher complexity existing LTE features are well designed for existing H2H devices, a coexistence mechanism between these two category devices will be necessary.
In the long term, it is also important to consider the reduction of maintenance cost, because as the implementation cost is lowered, the cost of maintaining the service becomes relatively more important.  Moreover, since the number of MTC devices is forecasted to be very large, it would be important to minimize the cost associated with the manual maintenance of each device.  The frequency of battery replacement, which is the primary cause of maintenance, should be minimized, in order to adequately reduce the labor cost that would have a significant impact on the total operating cost.  Thus, to provide a low-cost MTC service, it is very important to reduce the average power consumption of each device.
2.2 MTC UE Considerations in RAN1
From the above analysis, it is suggested that RAN1 initially considers the following approaches identified in the Study Item description, in order to reduce the implementation cost (in decreasing priority order);
· Reduced Bandwidth Operation

· Reducing the bandwidth will reduce the baseband cost by simplifying front end processing (FFT, channel estimation, equalization etc.)
· Coexistence between reduced bandwidth UEs and conventional wideband UE should be studied

· Low Peak Data Rate Support
· Lowering the peak data rate will reduce the baseband cost by reducing the transport channel processing complexity including the required HARQ memory
· Reduced Number of RF Chains/Antenna Ports
· Limiting the RF chains will reduce the RF cost by the removal of  duplicated RF components
· Half Duplex FDD mode

· Half duplex mode of operation will reduce the RF cost by the removal of  the duplexer
Furthermore, RAN1 should consider in the future the following approach to minimize the maintenance cost;

· Reduction of transmit power

· Reducing the transmit power will reduce maintenance cost by increasing battery life time
· Reducing the transmit power will reduce the RF cost by the removal/simplification of a separate amplifier

· Reduction of signaling

· Reducing the signaling will reduce the maintenance cost by increasing UE battery life, by reducing the number of messages that need to be transmitted

3 Conclusion
In order to fully exploit the potential of MTC services, both implementation cost and maintenance cost should be taken into account during the course of this work.

Proposal 1: RAN1 is kindly requested to consider inclusion of the following approaches in the RAN1 study (Provision of low-cost MTC UEs based on LTE) as they are considered to be the most important for reducing UE BOM cost:
a) Reduced Bandwidth Operation

b) Low Peak Rate Support

c) Reduced Number of RF Chains/Antenna Ports

d) Half Duplex FDD mode

Proposal 2: RAN1 is further requested to consider, possibly at a future stage, addition of the following approaches as they are considered to be the important for minimizing UE maintenance cost:

a) Reduction of transmit power (for future consideration)
b) Reduction of signaling (for future consideration)
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