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1 Introduction
In the last meeting, the way forward was agreed in [1]. For the test cases, the agreements are
It is agreed that the following demodulation and CSI requirements should be introduced for MTC demodulation performance and CSI requirements:

· 1Rx demodulation performance requirements for FDD, HD-FDD and TDD

· TM2 performance requirement with 2Tx;

· TM4 1-layer performance requirement with 2Tx;

· 1Rx PHICH demodulation performance requirement for FDD, HD-FDD and TDD

· 1Rx PBCH demodulation performance requirement for FDD, HD-FDD and TDD

· 1Rx CSI performance requirements for FDD, HD-FDD, and TDD

· Periodic CQI test: CQI definition test under AWGN with PUCCH 1-0 and TM1

· The CQI report periodicity is 40ms

· Aperiodic CQI test: frequency selective CQI test with PUSCH 3-0 and TM1 is included for consideration with no decision yet agreed

For the demodulation performance and CSI requirements, the reference channel should comply with the RAN1 conclusions on the maximum TBs=1000 bits.

And it is agreed that:

· 1Rx PDCCH/PCFICH demodulation performance requirement for FDD, HD-FDD and TDD

· No explicit demodulation performance requirement will be defined;

· The performance of PDCCH/PCFICH will be tested implicitly during the PDSCH test

· No RI adaptation performance requirement will be introduced for MTC;

· No PMI performance requirements with single PMI and multiple PMI will be introduced, since PMI feedback is included in TM4 1-layer test.
In this contribution, we would like to further discuss the framework and test parameters for MTC demodulation and CSI requirements.

2 Remaining issues
There are two remaining issues:

· Whether TM9 test should be introduced;

· Whether frequency selective CQI test with PUSCH 3-0 and TM1 should be introduced.

In our view, DMRS based demodulation test case should be introduced for MTC UE because DMRS based transmission mode may bring the gain over CRS transmission mode and it would be widely used in the future network. For CQI test, since MTC UE is always allocated the narrow bandwidth for transmission, subband CQI may be more useful for the network to determine the scheduled PRB locations and the corresponding MCS.
Therefore, we propose that

· Proposal 1: Define 1-Rx TM9 test for LC-MTC;

· Proposal 2: Define the 1-Rx frequency selective CQI test with PUSCH 3-0 and TM1 for LC-MTC.
3 Demodulation tests and initial simulation results
In Table 1 and Table 2, we summarize the proposed PDSCH demodulation test cases and the other parameters are as specified in the corresponding 2Rx test cases.

Table 1: List of the demodulation performance and CSI requirements in high priority for low cost MTC (FDD)
	Test number
	BW

(MHz)
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	NOTE

	
	
	
	
	
	
	Metrics
	SNR (dB)
	
	

	TM2 test
	10
	1/3 QPSK
	OP.1 FDD
	[EPA5]
	2x1 Medium
	70% TP
	TBD
	0
	

	TM4 test
	10
	64QAM 3/4
	OP.1 FDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	CSI feedback mode PUSCH 3-1

	TM9 test
	10
	16QAM 1/2
	OP.1 FDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	Random pre-coding

	PHICH
	10
	R.19
	OP.1 FDD
	EPA5
	2x1 Low
	0.1% BLER
	TBD
	0
	

	PBCH
	1.4
	R.22
	--
	EPA5
	2x1 Low
	1% BLER
	TBD
	0
	


Table 2: List of the demodulation performance and CSI requirements in high priority for low cost MTC (TDD)

	Test number
	BW

(MHz)
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	NOTE

	
	
	
	
	
	
	Metrics
	SNR (dB)
	
	

	TM2 test
	10
	1/3 QPSK
	OP.1 TDD
	[EPA5]
	2x1 Medium
	70% TP
	TBD
	0
	

	TM4 test
	10
	64QAM 3/4
	OP.1 TDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	CSI feedback mode PUSCH 3-1

	TM9 test
	10
	16QAM 1/2
	OP.1 TDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	Random pre-coding

	PHICH
	10
	R.19
	OP.1 TDD
	EPA5
	2x1 Low
	0.1% BLER
	TBD
	0
	

	PBCH
	1.4
	R.22
	--
	EPA5
	2x1 Low
	1% BLER
	TBD
	0
	


In the Figure 1 and Figure 2 we provide the simulation results for FDD TM2 and TM4 test cases respectively. The purpose is to confirm that the proposed FRC can provide the feasible test point. And Figure 3 provides the simulation results for PHICH. And the simulation results for 2x2 under the same conditions are provided for performance comparison.
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Figure 1: Simulation results for TM2
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Figure 2: Simulation results for TM4
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Figure 3: Simulation results for PHICH
4 CSI test
4.1 CQI definition test
In Table 3 and Table 4 the test setups are provided based on the existing 1x2 CQI definition test. And the legacy test metric for 2x2 CQI definition test is proposed to be reused.
Table 3: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 1)

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel RC.1 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 4: PUCCH 1-0 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.1 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level. 

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


4.2 CQI fading test: PUSCH 3-0
The test setups in 9.3.1.1.1 and 9.3.1.1.2 are proposed to be reused together with the existing test metrics except for changing the antenna configuration from 1x2 to 1x1.
5 Conclusions

In this paper, we provide our view on MTC demodulation and CSI requirements, and we also provide the simulation results. We propose that

· Proposal 1: Define 1-Rx TM9 test for LC-MTC;

· Proposal 2: Define the 1-Rx frequency selective CQI test with PUSCH 3-0 and TM1 for LC-MTC.
In the following Table the demodulation performance test cases proposed are summarized.

Table 1: List of the demodulation performance and CSI requirements in high priority for low cost MTC (FDD)

	Test number
	BW

(MHz)
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	NOTE

	
	
	
	
	
	
	Metrics
	SNR (dB)
	
	

	TM2 test
	10
	1/3 QPSK
	OP.1 FDD
	[EPA5]
	2x1 Medium
	70% TP
	TBD
	0
	

	TM4 test
	10
	64QAM 3/4
	OP.1 FDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	CSI feedback mode PUSCH 3-1

	TM9 test
	10
	16QAM 1/2
	OP.1 FDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	Random pre-coding

	PHICH
	10
	R.19
	OP.1 FDD
	EPA5
	2x1 Low
	0.1% BLER
	TBD
	0
	

	PBCH
	1.4
	R.22
	--
	EPA5
	2x1 Low
	1% BLER
	TBD
	0
	


Table 2: List of the demodulation performance and CSI requirements in high priority for low cost MTC (TDD)

	Test number
	BW

(MHz)
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	NOTE

	
	
	
	
	
	
	Metrics
	SNR (dB)
	
	

	TM2 test
	10
	1/3 QPSK
	OP.1 TDD
	[EPA5]
	2x1 Medium
	70% TP
	TBD
	0
	

	TM4 test
	10
	64QAM 3/4
	OP.1 TDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	CSI feedback mode PUSCH 3-1

	TM9 test
	10
	16QAM 1/2
	OP.1 TDD
	[EPA5]
	2x1 Low
	70% TP
	TBD
	0
	Random pre-coding

	PHICH
	10
	R.19
	OP.1 TDD
	EPA5
	2x1 Low
	0.1% BLER
	TBD
	0
	

	PBCH
	1.4
	R.22
	--
	EPA5
	2x1 Low
	1% BLER
	TBD
	0
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7 Annex: Reference channels
Table 5: Reference channel for PDSCH performance test

	# CRS Ports
	Modulation and Coding Rate
	TBS
	MCS
	#RB
	Actual Coding Rate

	2
	QPSK 1/3
	968
	5
	11
	0.3267

	2
	64QAM 3/4
	552
	26
	1
	0.7272

	2
	16QAM 1/2
	744
	14
	4
	0.4734
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