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Discussion and Decision 
1 Discussions
Cost driver for reference LTE modem was discussed over the e-mail reflector following RAN1#67. Below is proposed to be captured in sub-clause 5.3 of 3GPP TR 36.888.
5.3 
Cost drivers of reference LTE modem

--------------------------------------------------<Start of Text proposal>----------------------------------------------------------

[Editor’s Note: This sub-clause lists the major cost contributors in an LTE UE specifically RF and baseband. Below is captured as a fractional cost of RF and Baseband for respective functional blocks]  
The table below reflects the current cost structure of a reference category 1 LTE UE modem implemented with the current state of the art and the cost may evolve over time. Components such as I/O and processors are excluded in below. 
Table 5.3.1: Fractional cost breakdown relative to RF and Baseband functions for reference LTE UE modem
	Functional block
	Source 1
	Source 2
	Source 3
	Source 4
	Source 5
	Source 6
	Source 7
	Source 8
	Source 9
	Recommended (for Evaluation)

	Duplex mode
	FDD
	FDD
	FDD
	FDD
	TDD
	FDD
	FDD
	FDD
	FDD
	

	Frequency Band assumed
	Sub GHz
	2 Sub GHz 
	2 GHz
	Sub GHz
	2 GHz
	Sub GHz
	Sub GHz
	Sub GHz
	Sub GHz
	

	Ratio of RF to baseband cost
	40:60
	40:60
	40:60
	40:60
	40:60
	40:60
	50:50
	30:70
	40:60
	40:60

	
	RF

	Power amplifier
	25%
	25%
	30%
	25-30%
	25-30%
	10-15%
	15%
	25%
	~25%
	25%-30%

	Filters
	10%
	10%
	10%
	5-10%
	5-10%
	(included in RF  transceiver )
	10%
	10%
	(included in RF transceiver)
	5%-10%

	RF transceiver
( including LNAs, mixer, and local oscillator)
	40%
	45%
	35%
	~50%
	50%-55%


	50%

(Includes Filter)
	40%
	45%
	~50%
	40%-50%

	Duplexer /
Switch
	25%
	20%
	25%
	15-20%
	15% (switch)
	30%
	15%
	20%
	~20%
	15%-25%

	Other
	~0%
	~0%
	0%
	NA
	NA
	5-10%
	20%
(Cost for 2 antennas)
	0%
	~0%
	0%-10%

	Total
	100%
	100%
	100%
	95%~110%
	95%-110%
	95-105%
	100%
	100%
	~95%
	95%-110%


	Functional block
	Source 1
	Source 2
	Source 3
	Source 4
	Source 5
	Source 6
	Source 7
	Source 8
	Source 9
	Recommended (for Evaluation)

	
	Baseband

	ADC / DAC 
	10%
	~10%
	10%
	15-20%
(Includes digital front-end)
	10% 

(Includes digital front-end)
	NA
	15%
	10%
	10%
	10%

	FFT/IFFT
	5%
	~5%
	10%
	~5%
	~5%
	NA
	5%
	5%
	5-10%
	5%

	Post-FFT data buffering
	15%
	~10%
	10%
	10-15%
	15%
	NA
	10%
	10%
	NA
(included in RX processing block)
	10%-15%

	Receiver processing block
	35%
	~25%
(Including CSI measurement and channel estimation)
	30%
(Includes  “MIMO specific processing”)
	~20%
(Includes  “MIMO specific processing”)
	~20%
(Includes  “MIMO specific processing”)
	40-45%

(includes subframe buffering)
	20%
	35%
(includes subframe buffering and MIMO specific processing)
	40%
(include subframe buffering, Include MIMO specific processing)
	20%-35%

	Turbo decoding
	5%
	10%~15%
( Including turbo decoding and demodulation)
	10%
	~10%
(LLR computation is part of Rx processing)
	10%~15%
	NA
	10%
	5%
	5%~10%
	5%-15%

	HARQ  buffer
	15%
	~10%
	10%
	~10%
	15%
	10%
	10%
	15%
	15%
	10%-15%

	DL control processing & decoder
	5%
	5%~10%
(Including convolution decoding and demodulation)
	5%
	~5%

	5%
	NA
	5%
	5%
	~5%
	5%

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

	UL processing block
	<5%
	~10%
	10%
	~5%
	<5%
	NA
	10%
	5%
	10%
	5%-10%

	MIMO specific processing blocks
	<5%
	~5%
	0%
	NA
	NA
	10-15%
	5%
	0%
	NA
	5%-15%

	Other
	~0%
	NA
	0%
	~10%
	NA
	20-25%

(includes ADC/DAC, FFT/IFFT, etc.)
	NA
	0%
	NA
	0%

	Total
	100-110%
	100~110%
	105%
	100%~115%
	95%-105%
	90-110%
	100%
	100%
	100-110%
	90%-110%


--------------------------------------------------<End of Text proposal>----------------------------------------------------------
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