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1. Introduction
RAN#53 initiated a study item on “Provision of Low-Cost MTC UEs based on LTE” [1]. A draft technical report has been agreed in [2]. We have provided input in [3] ~ [9]. In this contribution we provide cost estimates for the EGPRS reference modem and for some combinations of cost reduction techniques.

2. Discussion
The reference EGPRS modem is an EGPRS R99 multi-slot class 2 device with 2 downlink timeslots (118.4 Kbps), 1 uplink timeslots (59.2 Kbps), and a maximum of 3 active timeslots [1].

Table 1 presents our estimate of the relative EGPRS reference modem cost, which is 30-40% of the cost of the LTE reference modem. Our estimate is in line with the estimate 34% given in [10].
Table 1: EGPRS reference modem cost estimates relative to the LTE reference modem

	
	RF
	Processing
	Total

	LTE reference modem
	40%
	60%
	100%

	EGPRS reference modem
	
	
	30-40%


Table 2 presents our estimates of the relative LTE modem cost for some combinations of cost reduction techniques. In order to limit the number of combinations, we have focussed on combinations that include reduced peak rate and half duplex FDD.

These estimates may of course vary depending on e.g. implementation architecture, algorithm details and what exactly is included in the different blocks. The numbers should merely be seen as a guideline and input for the discussion on potential savings. Even the partitioning between RF and baseband costs may shift depending e.g. on how much of the required external memory is included in the cost. This memory requirement for an MTC device may also vary substantially depending on the application. Only memory associated with the actual modem operation is included.
According to the cost estimates in Table 2, it is possible to bring down the LTE modem cost to that of the EGPRS reference modem (30-40%) by employing the cost reduction techniques Half duplex FDD operation, Reduced peak rate (1 Mbps), Reduced bandwidth (1.4 MHz) and (possibly) one more of the remaining cost reduction techniques (Single Rx chain, Reduced Tx power). This conclusion is similar to the one drawn in [10].
Table 2: LTE modem cost estimates relative to the LTE reference modem

	
	Half duplex FDD
	Reduced peak rate (1 Mbps)
	Reduced Tx power (no external PA)
	Single RF receive chain
	Reduced bandwidth (1.4 MHz)
	RF
	Processing
	Total

	LTE reference modem
	
	
	
	
	
	40%
	60%
	100%

	Half duplex FDD (HD)
	X
	
	
	
	
	34%
	60%
	94%

	Reduced peak rate (PR)
	
	X
	
	
	
	40%
	49%
	89%

	HD + PR
	X
	X
	
	
	
	34%
	42%
	76%

	HD + PR + Reduced Tx power
	X
	X
	X
	
	
	23%
	42%
	65%

	HD + PR + Single Rx chain
	X
	X
	
	X
	
	29%
	33%
	62%

	HD + PR + Reduced Tx power + Single Rx chain
	X
	X
	X
	X
	
	18%
	33%
	50%

	HD + PR + Reduced BW
	X
	X
	
	
	X
	34%
	7%
	41%

	HD + PR + Single Rx chain + Reduced BW
	X
	X
	
	X
	X
	29%
	6%
	35%

	HD + PR + Reduced Tx power + Reduced BW
	X
	X
	X
	
	X
	23%
	7%
	30%

	HD + PR + Reduced Tx power + Single Rx + Reduced BW
	X
	X
	X
	X
	X
	18%
	6%
	24%


3. Conclusion
According to our cost analysis, it is possible to bring down the LTE modem cost to that of the EGPRS reference modem (30-40%) by employing the cost reduction techniques Half duplex FDD operation, Reduced peak rate (1 Mbps), Reduced bandwidth (1.4 MHz) and (possibly) one more of the remaining cost reduction techniques (Single Rx chain, Reduced Tx power).

It is proposed to capture the above in the TR.
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