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1 Introduction

A text proposal is presented to summarize the cost savings of “reduction of maximum bandwidth” in Section 6.2 of TR 36.888. 

-------------------------------------------Start text proposal----------------------------------------------------------

6.2.3
Analysis/evaluation of cost reduction
The estimated cost savings provided by the sourcing companies are summarized in Table 6.2.3-1. Different bandwidths were evaluated, including 1.4, 3 and 5 MHz. The options for DL and UL bandwidth reduction are also specified in the table. The average cost saving of each DL option is summarized in Table 6.2.3-2, using the recommended cost breakdown ranges and the company provided discount values with regard to the components related to RF and baseband cost saving for 1.4MHz reduced bandwidth from Table 6.2.3-1. Option DL-1 provides larger cost savings than option DL-2, and option DL-2 provides larger cost savings than option DL-3. 
The reference Category 1 UE supports the peak rate of 10 Mbps on the DL and 5 Mbps on the UL. When the bandwidth is reduced to 1.4 MHz for MTC UEs, it can no longer reach the peak rate supported by Category 1 UE. Therefore, for the cost analysis for 1.4 MHz, the corresponding peak rate reduction is also taken into account. In this case, the peak rate becomes ~4.4 Mbps on the DL and ~2.3 Mbps on the UL. However, when the reduced bandwidth is 3 MHz or higher, the peak rate remains the same as Category 1 UEs, which means there is no cost savings associated with the reduced peak rate.

Table 6.2.3-1: Relative cost saving estimation for the reduction of maximum bandwidth

	Functional block
(Ratio of RF to baseband cost 40:60)
	Recommended cost breakdown

(for Evaluation)
	Source
1
	Source
2
	Source

3
	Source
4
	Source
5
	Source
6
	Source
7

	Reduced bandwidth (MHz)
	
	1.4
	1.4
	1.4
	1.4
	1.4 / 5
	1.4
	1.4
	1.4
	1.4
	3
	1.4
	1.4
	1.4
	5

	Option
	
	DL-1
	DL-2
	DL-3 
	UL-1
	DL-1

UL-1
	DL-1

UL-1
	DL-1

UL-1
	DL-2
UL-2
	DL-3
UL-2
	DL-1

UL-1
	DL-1

UL-1
	DL-2
UL-1
	DL-3
UL-1
	DL-1

UL-1

	RF

	Power amplifier
	25%-30%
	NA
	NA
	NA
	25%
	NA
	NA
	NA
	NA
	NA
	20%
	NA
	NA
	NA
	

	Filters
	5%-10%
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	

	RF transceiver

( including LNAs, mixer, and local oscillator)
	40%-50%
	20%
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	30%
	NA
	NA
	NA
	

	Duplexer /Switch
	15%-25%
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	

	Other
	0%-10%
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	

	Total of RF
	95%-110%
	9%
	0%
	0%
	7%
	0%
	0%
	0%
	0%
	0%
	17%
	0%
	0%
	0%
	

	Baseband

	ADC / DAC 
	10%
	40%
	NA
	NA
	10%
	
	93%
	94%
	NA
	NA
	NA
	93%
	NA
	NA
	

	FFT/IFFT
	5%
	93%
	93%
	NA
	NA
	
	96%
	96%
	NA
	NA
	80%
	96%
	NA
	NA
	

	Post-FFT data buffering
	10%-15%
	93%
	93%
	0%
	NA
	
	93%
	94%
	94%
	74%
	NA
	93%
	93%
	73%
	

	Receiver processing block
	20%-35%
	70%
	70%
	35%
	NA
	
	93%
	~50%
	~50%
	~50%
	50%
	~93%
	~93%
	~50%
	

	Turbo decoding
	5%-15%
	57%
	57%
	57%
	NA
	
	56%
	~50%
	~50%
	~50%
	NA
	56%
	56%
	56%
	

	HARQ  buffer
	10%-15%
	57%
	57%
	57%
	NA
	
	56%
	94%
	94%
	94%
	NA
	56%
	56%
	56%
	

	DL control processing & decoder
	5%
	70%
	70%
	NA
	NA
	
	50%
	NA
	NA
	NA
	NA
	~50%
	~50%
	NA
	

	Synchronization / cell search block
	10%-15%
	NA
	NA
	NA
	NA
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	

	UL processing block
	5%-10%
	NA
	NA
	NA
	50%
	
	54%
	NA
	NA
	NA
	NA
	54%
	54%
	54%
	

	MIMO specific processing blocks
	5%-15%
	NA
	NA
	NA
	NA
	
	93%
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	

	Other
	0%
	NA
	NA
	NA
	NA
	
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	

	Total of Baseband
	90%-110%
	56%
	52%
	22.5%
	4.7%
	77% / 38%
	70-80%
	55%
	38%
	35%
	23%
	69%
	55%
	40%
	

	Overall relative cost savings
	
	37.2%
	31.2%
	13.5%
	5.6%
	46% / 23%
	40-50%
	33%
	23%
	21%
	20%
	41%
	33%
	24%
	6-10%



Table 6.2.3-2: Summary of average cost saving for each DL bandwidth reduction option
	Option
Average cost saving
	DL-1 
	DL-2 
	DL-3 

	Mean
	~39%
	~28%
	~19%


The observations from these evaluation results provided in the Table 6.2.3-1 and Table 6.2.3-2 are summarized as follows:

· Reduction of maximum bandwidth provides significant cost savings, although the exact number for the relative cost savings varies from one source to another. The cost savings are mainly due to reduced baseband processing.

· Reduction of maximum bandwidth even without lowering peak data rate (e.g. reduced bandwidth of 3 or 5 MHz) provides considerable cost savings mainly from lower complexity of FFT/IFFT and receiver processing block of baseband processing.
· Reduced bandwidth on the UL provides very small savings in the overall UE cost, because the RF component cost is not sensitive to the bandwidth, and the cost of the UL processing block is only a small portion of the total baseband cost. The cost savings come from the UL processing block, and possibly power amplifier and ADC/DAC, which is estimated to be about 5% or less of the total UE cost.

· Reduction of maximum bandwidth provides minimal or small savings for the RF components.












































































� The analysis was based on estimated component cost and not computational or memory reduction.





