3GPP TSG RAN WG1 Meeting #67

R1-113923
San Francisco, USA, 14th – 18th November 2011
Source:
LG Electronics
Title:
Cost analysis of Low-cost MTC device
Agenda item:
7.8
Document for:
Discussion
1. Introduction

After RAN1 #66bis meeting, TR 36.888[1] was approved through the E-mail reflector. According to the approved TR, cost of MTC device will be evaluated in terms of relative cost reduction compared to the cost of the reference UE (Cat. 1 UE). In this contribution, we provide initial cost analysis of MTC device assuming potential cost saving technologies which have been discussed in the previous low-cost MTC contributions.
2. Potential MTC device cost reduction
2.1. Cost evaluation assumptions
For relative cost comparison between cat 1 UE and MTC UE device, Table 1 shows evaluation assumptions on MTC UE based on potential cost saving technologies such as reduced maximum UE operating BW of 5MHz, single receive antenna, H-FDD/TDD modes and lower peak data rate of 118.4 Kbps. 
Note that values for MTC UE given in Table 1 are just exemplary to see the potential cost reduction of MTC UE. For the purpose of relative comparison, it is assumed for both cat. 1 UE and MTC UE that single frequency band is considered and all available PRBs are scheduled to a UE.
Table 1. Evaluation assumptions for the cost analysis of MTC device
	Cost factors
	Cat. 1 UE
	Potential MTC UE

	Number of frequency bands NBAND
	1
	1

	Maximum UE operating BW
	20MHz
	5MHz

	FFT size NFFT
	2048
	512

	Number of available PRBs NPRB
	100
	25

	Number of UE Rx antennas NR
	2
	1

	Duplex modes
	FDD/H-FDD/TDD
	H-FDD/TDD

	Peak data rate in DL
	10 Mbps
	118.4 Kbps

	DL Maximum TB size
	10296 bits
	≒120 bits

	Maximum Turbo interleaver size
	6144 bits
	144 bits

	Number of soft channel bits
	250368 bits
	3456 bits


2.2. Relative cost reduction of MTC device
In another contribution [2], we provided the cost factors and the cost metrics for UE components using the number of duplicated components for RF cost, the number of operations for baseband cost, and the number of LLR values for memory cost, respectively.
Table 2 provides the potential cost reduction of MTC UE based on the evaluation assumptions given in Table 1. 
Table 2. Potential Cost analysis on MTC UE
	Cost metric
	UE components
	Dominant Cost factors (affecting relative cost reduction)
	Relative Cost reduction (to cat. 1 LTE UE)

	Number of duplicated components
	Power amplifiers
	NBAND
	0%

	
	Low noise amplifier
	NR 
	50%

	
	Duplexer/Switch
/Filter
	NR 
	Cost saving of duplexer: 100% 

Cost saving of Rx filter: 50% 



	Number of operations
	OFDM demodulator
	NR , NFFT
	89.8%

	
	Channel estimation
	NPRB , NR
	87.5%

	
	MIMO receiver
	NPRB , NR
	87.5%

	
	CSI measurement
	NPRB , NR
	87.5%

	Number of LLR values
	HARQ soft buffer memory
	Number of soft channel bits
	98.6%

	
	Turbo decoder memory
	Max Turbo interleaver size
	97.7%


3. Conclusions
In this contribution, we provided relative cost analysis of MTC UE based on potential cost saving technologies. Based on the analysis here, we can roughly estimate on potential cost reduction when we define a kind of UE category for low-cost MTC UE. 
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