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1. Introduction
RAN#53 initiated a study item on “Provision of Low-Cost MTC UEs based on LTE” [1]. RAN1 has already agreed on some text proposals for the draft TR in [2]

 REF _Ref315731502 \r \h 
[3]

 REF _Ref315731503 \r \h 
[4]

 REF _Ref315731505 \r \h 
[5]. We have provided our initial input in [6]

 REF _Ref315730693 \r \h 
[7]. We present some further evaluation/analysis of the UE cost reduction techniques that have so far been agreed to be captured in the TR in a set of contributions [8]

 REF _Ref315956714 \r \h 
[9]

 REF _Ref315956715 \r \h 
[10]

 REF _Ref315956716 \r \h 
[11]

 REF _Ref315956717 \r \h 
[12].
2. Discussion
Analysis/evaluation of cost reduction

Table 1 presents our estimates of the relative LTE modem cost with different cost reduction techniques. 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.
Table 1: LTE modem cost estimates relative to the LTE reference modem
	
	RF
	Processing
	Total

	LTE reference modem
	40%
	60%
	100%

	Smaller BW (1.4 MHz)
	40%
	14%
	54%

	Smaller BW (5 MHz)
	40%
	37%
	77%

	Single RF chain
	35%
	55%
	89%

	Lower peak rate (1 Mbps)
	40%
	49%
	89%

	Lower Tx power (No external PA)
	28%
	60%
	89%

	Half duplex FDD
	34%
	60%
	94%


As can be seen, half duplex FDD operation is estimated to reduce the cost (compared to full duplex) with 100% - 94% = 6%. If several cost reduction techniques are combined, it may be possible to decrease the cost even further.

The agreed LTE reference modem is a single-band device, but since half-duplex operation allows for particularly cost efficient implementations of multi-band devices, it may be interesting to see cost estimates also for multi-band operation. Table 2 shows cost estimates for single-band and dual-band devices with full and half duplex operation.

Table 2: LTE modem cost estimates relative to the LTE reference modem

	
	RF
	Processing
	Total

	LTE reference modem (single band)
	40%
	60%
	100%

	LTE reference modem (dual band)
	50%
	60%
	110%

	Half duplex FDD (single band)
	34%
	60%
	94%

	Half duplex FDD (dual band)
	38%
	60%
	98%


As can be seen, a half-duplex dual-band device has a lower cost than a full-duplex single-band device.
Analysis/evaluation of performance
The downlink sensitivity and uplink coverage may be somewhat improved due to reduction insertion loss when duplex filter(s) are replaced.
3. Conclusion
It is estimated that half duplex FDD operation can decrease the cost with 6% compared to full duplex operation. Furthermore, a half-duplex dual-band device has a lower cost than a full-duplex single-band device.
It is proposed to capture the above in the TR.
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