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1
Introduction

In the last RAN1 #67 meeting, we have agreed that the reference for the cost comparison for the low cost MTC device will be a single band, single RAT, Cat-1 UE, capable of operating on a 20 MHz carrier. 
In addition, we have agreed that the following techniques will be considered for cost reduction for the MTC devices:

· Reduction of maximum bandwidth

· Single receive RF chain

· Reduction of peak rate

· Reduction of transmit power

· Half duplex operation
In this contribution, we present our view on the impact of reduction of maximum bandwidth on the cost saving of these devices.
2
Discussion 
2.1
Impact of Narrowband Operation on the Standard

Since the intended data rate for the low cost device is less than 100 kbps, it is possible to operate the device only at narrowband width to reduce the cost. One straight forward deployment scenario is to set aside some narrow bandwidth, e.g. 1.25 MHz, to support the MTC operations. No standard changes are necessary for such operations. 

On the other hand, significant changes are required to support narrowband operations within a large bandwidth. One example of narrowband operation is shown in Figure 1:
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Figure 1. Narrowband MTC Operation within a Large Bandwidth

The impact on the standard can be summarized into the following categories:

1. Impact on DL channels:

a. PCFICH is spread over the DL bandwidth. Different signaling method has to be introduced for MTC device.

b. PHICH is spread over the DL bandwidth. Different PHICH transmission has to be introduced for MTC device. 

c. PDCCH is spread across the DL bandwidth

i.  Narrow bandwidth support can be achieve by ePDCCH once it is configured

ii. Many procedures, e.g. RACH and paging, will be redefined before ePDCCH is configured

d. Restrict all PDSCH transmission to be narrowband and based on UE RS. 

2. Impact on UL channels:

a. PUSCH needs to be restricted to narrow bandwidth. These are supported through eNB scheduling restrictions. 

b. PUCCH needs to be restricted to narrow bandwidth. Spec changes required to ensure the PUCCH does not hop across the entire UL bandwidth.
3. Additional impact on the procedure:

a. SIB decoding: all SIB decoding has to be narrowband for the MTC users.

b. RACH: RACH procedure will be impacted starting from Msg 2. 

c. Paging: current paging relies on PDCCH that spans the entire DL bandwidth. 

Observation:
1. In order to support narrowband operation within a large bandwidth, significant standard changes are required. 

2.1
Impact of Reduced Bandwidth on Cost

The reduced bandwidth operation can impact the baseband modem and RF in the following areas:

1. Baseband modem side:

a. Reduced FFT size: little cost reduction given that FFT is already very efficient. 
b. Different ADC rate: could be large reduction for ADC itself, little cost reduction overall.
c. ePDCCH instead of PDCCH processing: not clear if there is any cost reduction. 
d. CE: narrowband channel estimation vs. wideband, small savings. 

2. RF side: 

a. Different filter: some cost reduction for the digital filter due to reduced sampling rate. 
These impacts would result in small cost reduction from the total device cost point of view. 
However, due to the standard changes involved, there will be significant cost increase due to the following:

· Engineering development  and testing are key aspects to consider when evaluating the fulfilment of the study goals

· The device cost may be reduced by the narrowband operation, but all eNBs will need to be updated to support the significant standard changes for these devices

· Substantial air-interface changes requiring new implementations may be diminishing  the achievable benefits
3
Conclusions

In this contribution we have presented our view on the cost drivers for MTC terminals regarding the reduced bandwidth operations. 

We conclude the following:

· Reducing required bandwidth will have some reduction in terms of RF and baseband cost. 

· If dedicated narrowband is available, then this can be achieved without any standard change. 

· The modem cost is only a fraction of the total cost of ownership; the cost savings are small relative to the total cost of the device. 

· The small cost reduction does not justify the significant spec changes and overall system impacts that are required to allow narrowband operations within a wide bandwidth.
References

[1]
RP-111112, “Proposed SID: Provision of low-cost MTC UEs based on LTE”. 

[2]
3GPP TS 36.306, “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities”. 

[3]
R1-113397, “Areas for lower LTE MTC terminal cost“, Qualcomm Inc.
PAGE  
3/3

_1389378855.vsd
DL
Center f



