
3GPP TSG RAN WG1 Meeting #80

R1-150092
Athens, Greece, 9th – 13th February 2015
Source:
CATT
Title:
Evaluation of PUSCH coverage enhancement techniques
Agenda Item:
7.2.1.2.1
Document for:
Discussion and Decision
1. Introduction
Rel-13 work item on MTC enhancements was approved in [1] in RAN#65. A relative LTE coverage improvement – corresponding to 15 dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage is targeted. 
In this contribution, we show the evaluation of PUSCH coverage enhancement techniques based on the “High Level PUSCH Simulation Assumptions” in [2].
2. Discussion

In this contirbution, we evaluate the PUSCH repetition and PUCCH based structure based on the agreed simulation assumptions. Link level performances of PUSCH with time domain repetition and PUCCH format 2 based solutions are shown in Table 1 and Table 2. The detailed simulation assumptions are listed in Table 3 in Appendix. 
Simulation results show that the required repetitions of PUCCH format 2 structure is much less than that of PUSCH repetition, assuming the same required gain and number of cross-subframe channel estimation. It should be noticed that the required repetitions shall be not smaller than the number of cross-subframe channel estimation. Hence, for the case with 6dB required coverage enhancement gain and 8 cross-subframe channel estimation, the required repetition is 8 although there is larger gain than 6 dB as shown in Table 2. In addition, PUCCH format 2 based UL-SCH transmission can provide a multiplexing capacity up to 12 UEs per PRB, assuming all 12 cyclic shifts are used. 
Therefore, we have the following proposal:
Proposal 1: PUCCH based transmission for UL-SCH shall be considered for Rel-13 low complexity UEs.
Table 1: Repetition times for different required gains and cross-subframe channel estimations
	Required Gain
	Cross-SF

 Ch. Est.
	Required Repetitions

	
	
	PUSCH repetition
	PUCCH format2 structure

	6
	1
	12
	9

	12
	1
	105
	40

	18
	1
	580
	258

	6
	4
	6
	7

	12
	4
	50
	22

	18
	4
	275
	122

	6
	8
	8
	8

	12
	8
	29
	19

	18
	8
	210
	92


Table 2: The SINR of 10% BLER for different required gains and cross-subframe channel estimations
	Cross-SF

 Ch. Est.
	PUSCH repetition 
	PUCCH format2 structure
	SINR of 10% BLER for baseline

	
	Repetition times
	SINR of 10% BLER
	Gain from Baseline
	Repetition times
	SINR of 10% BLER
	Gain from Baseline
	

	1
	12
	-4.23
	6.61
	9
	-4.11
	6.49
	2.38

	1
	105
	-9.67
	12.05
	40
	-9.72
	12.10
	

	1
	580
	-15.66
	18.04
	258
	-15.63
	18.01
	

	4
	6
	-3.68
	6.06
	7
	-3.92
	6.30
	

	4
	50
	-9.73
	12.11
	22
	-9.69
	12.07
	

	4
	275
	-15.63
	18.01
	122
	-15.63
	18.01
	

	8
	8
	-5.39
	7.77
	8
	-5.22
	7.60
	

	8
	29
	-9.63
	12.01
	19
	-9.74
	12.12
	

	8
	210
	-15.62
	18.00
	92
	-15.63
	18.01
	


3. Conclusion
In this contribution, we discuss PUSCH coverage enhancement and have the following proposal:
Proposal 1: PUCCH based transmission for UL-SCH shall be considered for Rel-13 low complexity UEs.
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5. Appendix
Table 2: Link level simulation assumptions
	Parameter
	Value

	System bandwidth
	1.4MHz

	Frame structure
	FDD

	Carrier frequency
	2GHz

	Antenna configuration
	1x2, low correlation

	Channel model
	EPA1Hz

	TBS
	72 bits

	Number of UL RBs
	1

	Transmission mode
	TM1

	Performance target
	10% BLER

	Channel estimation
	Sliding average FIR filter with 1\4\8 subframes

	PUCCH format
	PUCCH format 2 with single UE
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