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1 Introduction

In this contribution, we evaluate the downlink performance with different DL data rate restrictions for the low-cost MTC scenario by means of spectral efficiency based on system level simulations.

2 Low-cost UE with limited DL Data Rate

We evaluate the spectral efficiency for different data rate limits, expressed by a maximum TBS that can be assigned in each subframe. The evaluated TBS limits are equivalent to a data rate limit of 128 kbit/s, 256 kbit/s, 1 Mbit/s, and unlimited. Detailed simulation assumptions are given in the Annex.
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Figure 1. Spectral efficiency comparison
Looking at the result, we observe the following behaviour compared to an unlimited TBS:

· A TBS restriction of 1000 bits reduces the spectral efficiency by more than 50%

· A TBS restriction of 128 bits reduces the spectral efficiency by around 70%

Though not explicitly simulated, we can expect that the observed difference in spectral efficiency will have a considerable effect on the coverage or the number of MTC UEs that can be supported by a cell (similar evaluations as for VoIP would be required for a detailed evaluation). The potential capacity loss needs careful consideration, also taking the expected traffic mix between MTC and non-MTC UEs, the expected MTC traffic characteristics and potential cost saving of the rate limitation into account. It will also depend on whether additional simplifications such as Rx antenna reduction [1] will be adopted.

3 References

[1] R1-120240
"Performance evaluation of different number of Rx antennas", Panasonic 

4 Annex

Table 1. System level simulation assumptions.
	Parameters
	Assumptions

	Scenario
	3GPP Case 1

	Duplex
	FDD

	System bandwidth
	10 MHz (46 DVRB are available, 4 PRB unused)

	UE distribution
	Uniformly distributed with average 40 UEs per cell, system is fully loaded

	UE speed
	Static within each deployment

	Traffic
	Unlimited TBS: Full buffer

Limited TBS: Continuous generation of 128/256/1000 bit packets per UE

	Downlink transmission scheme
	Tx Diversity

	Downlink scheduler
	Round Robin (w.r.t. scheduled number of  transport blocks)

	Downlink HARQ scheme
	HARQ-CC

	Downlink receiver type
	MRC

	Scheduling and Link adaptation
	DVRB assignment, based on wideband CQI

	CQI Measurement and Feedback
	Non-ideal, CQI measurement error: N(0,1dB)

Wideband CQI feedback

	Antenna configuration at base station
	2 co-polarized antennas

	Antenna configuration at UE
	2 co-polarized antennas, 0.5 lambda spacing

	Overhead assumption
	DL overhead: Only CRS are explicitly modelled








