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1. Introduction
There have been several possible solutions on coverage enhancement for low cost MTC. The time domain repetition has been discussed a lot and may be an ideal potential candidate. 

In this contribution, we will provide evaluation on PDSCH and PBCH.
2. Evaluation on PDSCH
2.1. Solution description
There are two possible PDSCH time domain solutions:

Solution A: Each PDSCH transport block is repeated by x times with the same RV(Redundancy Version), and then the second RV is repeated by x times, and then the 3rd version and 4th version sequentially.
Solution B: Firstly we make TTI bundling, 4 as the bundling size, then bundled TTIs are repeated by x times. 

As comparison, baseline is legacy PDSCH transmission without any repetition. 

2.2. Simulation results
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Note:  red line
-- solution A; blue line
-- solution B; black line
-- baseline, i.e. no repetition

Simulation assumption refers to annex 2. The simulation shows that the performance gain is increasing with the increasing repetition times. For BLER of 0.1, 32 times of repetition will bring 15dB gain; For BLER of 0.01, 32 times of repetition will bring 17dB gain. And it also shows that there is no obvious difference between solution A and B.
Observation 1: performance gain achieved by time domain repetition is related with repetition times. More repetition times would bring more gains. There is similar performance gain between solution A and B. 
3. Evaluation on PBCH
3.1. Solution description
PBCH periodicity is 40ms and UE can even decode PBCH and get MIB information in one time of PBCH transmission in 10ms. Its enchantment solution is that UE decode PBCH in a longer time to mitigate the impact caused by lower SINR. 
3.2. Simulation results
We simulated based on BER and BLER respectively. Simulation assumption refers to Annex 1 and the results are as following. 
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Above figures show that PBCH performance gain will increase with the increasing PBCH time. And 20dB gain will be achieved by 4000ms PBCH time at BER of 0.1. PBCH is usually not sensitive to the decoding time, especially for MTC equipment, and this solution does not bring any spec impact as well. So this scheme of energy accumulation can be easily applicable to PBCH enhancement. 
Observation 2: Energy accumulation can bring PBCH coverage gain. Increasing PBCH time up to 4000ms can increase about 20dB gain. 
4. Conclusions
In this contribution, we simulated time domain repetition based on PDSCH and PBCH. The evaluation shows it can bring obvious performance gain on coverage enhancement. Especially there is no spec impact for receiving PBCH. By increasing times of repetition or longer energy accumulation, accordingly the gain will increase. Per the same principle, this method should be also valid for other downlink and uplink channels. So our proposal is:
Proposal: time domain repetition should be applied as a common solution for downlink and uplink channels coverage enhancement.
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Annex: Simulation Assumption
Annex 1: Parameters for PBCH simulation
	Name
	Value

	System bandwidth（MHz）
	1.4M

	Number of eNB antenna
	8（2 ports，4 AEs）

	UE number
	1

	Number of UE antenna
	2

	CP type  
	normal

	Channel
	etu

	Type of Channel estimation 
	'IDEAL'

	Number of PBCH(40ms) repetition
	1、10、20、40、100

	Block Number of evaluation
	100


Annex 2: Parameters for PDSCH simulation

	System bandwidth（MHz）
	1.4M

	Antenna configuration
	2x2 

	TB Size
	152bits

	Channel type
	ETU

	Velocity
	3km/h

	Transmission Mode
	TM2 SFBC

	Modulation
	QPSK

	RV sequence
	[0,2,3,1]

	Number of Repetition
	4 8 16 32

	Block Number of Simulation
	1000 

	Target BLER
	0.1，0.01


