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1   Background
During FeMTC discussion in RAN4#84 meeting, many agreements on R14 Non-BL UE were achieved which were captured in [1].

RAN4 will introduce the PDSCH demodulation requirements for Rel-14 FeMTC non-BL CE UE:

· CE Mode A

· 20MHz maximum bandwidth (ce-PDSCH-MaxBandwidth=20MHz)

· UE receiver assumption: 2Rx/4Rx. 

· Applicability

· If UE supports CE mode A only 

· Pass new 96RB test cases being defined for CE mode A

· If UE supports CE mode A and B

· Pass Rel-13 non-BL/CE mode B test cases, in addition to the 96RB CE mode A test cases 

· If UE supports only 4Rx on all bands 

· Pass all Rel-13 and Rel-14 non-BL/CE test cases defined with 4Rx. 

· Else if UE supports both 2Rx and 4Rx 

· Pass all Rel-13 and Rel-14 non-BL/CE test cases defined with either 2Rx or 4Rx test (UE’s choice)

· Duplex mode: FDD/HD-FDD and TDD
· Interested companies are encouraged to provide the ideal simulation results and also preferable PDSCH repetition numbers considering the target SNR = [-6]dB.
· Table 1
Test cases for PDSCH TM2 CE Mode A.

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	20MHz QPSK 1/3
	R.xx FDD
	OP.2 FDD
	EPA5
	2x2 Low
	70
	TBD

	2
	20MHz QPSK 1/3
	R.xx FDD
	OP.2 FDD
	EPA5
	2x4 Low
	70
	TBD

	3
	20MHz QPSK 1/3
	R.xx TDD
	OP.2 TDD
	EPA5
	2x2 Low
	70
	TBD

	4
	20MHz QPSK 1/3
	R.xx TDD
	OP.2 TDD
	EPA5
	2x4 Low
	70
	TBD


In this paper, evaluation results are provided and the simulation assumptions are discussed based on the evaluation results.
2   Discussion on simulation assumptions
The simulation assumptions were agreed in [1], which are listed in the following table 1~4,

Table 1
Common test parameters for Rel-14 FeMTC UE demodulation requirements for FDD/HD-FDD

	Parameter
	Unit
	CE Mode A 

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM



	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	Beamforming Precoder for MPDCCH 
	
	Annex B.4.4

	Precoder update granularity for MPDCCH
	
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-FDD for CE Mode A)

	BL/CE DL subframe configuration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1111111111


Table 2 
Common test parameters for Rel-14 FeMTC UE demodulation requirements for TDD

	Parameter
	Unit
	CE Mode A

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	ACK/NACK feedback mode
	
	Multiplexing

	Beamforming Precoder for MPDCCH 
	
	Annex B.4.4

	Precoder update granularity for MPDCCH
	
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-TDD for CE Mode A)

	BL/CE DL subframe comfiguration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1000110001

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].


As the redundancy versions don’t align with 36.213 specification, the following the redundancy versions are proposed. 
Proposal 1: Define the redundancy version for Mode A base on the 36.213 specification.

· CE Mode A: {0,2,3,1}
Table 3
Test parameters for PDSCH TM2 CE Mode A demodulation requirements.
	Parameter
	Unit
	Test 

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98

	Coverage enhancement mode
	
	CE Mode A

	PDSCH transmission mode
	
	2

	OFDM starting symbol (startSymbolBR)
	
	2

	Number of repetitions
	
	FFS

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled

	Note 1:
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Note 2:
For each test, DC subcarrier puncturing shall be considered.


Table 4
FRC for PDSCH TM2 CE Mode A (FDD/HD-FDD).
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx FDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	87 (Note 4)

	Allocated subframes per Y subframes (Note 3)
	
	TBD

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload 
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	[7736]

	Number of Code Blocks
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Code blocks
	1

	Binary Channel Bits
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	[22968]

	Max. Throughput
	Mbps
	TBD

	UE DL Category
	
	>=1

	Note 1:
2 symbols allocated to PDCCH

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3: 
The downlink subframes are scheduled at the 0th to X-th subframes every Y ms. Information bit payload is availabled from the Z-th to X-th subframes with repetition.
Note 4:
Allocated PRB positions are {2, 3, …, 46, 56, 57, …, 97} within the system bandwidth.
Note 5: 
MPDCCH are scheduled at the 0th to N-th subframes with repetition. The allocated PRB positions are {0, 1, 2, 3} within the assigned narrowband.



Table 5
FRC for PDSCH TM2 CE Mode A (TDD).
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx TDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks (Note 4)
	
	87

	Uplink-Downlink Configuration (Note 3)
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	  For Sub-Frames 0,4,5,9
	Bits
	[7736]

	  For Sub-Frames 1,6
	Bits
	N/A

	Number of Code Blocks
	
	

	  For Sub-Frames 0,4,5,9 
	Code blocks
	1

	  For Sub-Frames 1,6
	Clode blocls
	N/A

	Binary Channel Bits
	
	

	  For Sub-Frames 0,4,5,9 
	Bits
	[22968]

	  For Sub-Frames 1,6
	
	N/A

	Max. Throughput averaged
	kbps
	TBD

	UE DL Category
	
	 ≥ 1

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:
Allocated PRB positions are {2, 3, …, 46, 56, 57, …, 97} within the system bandwidth. 

Note 5: 
MPDCCH are scheduled at the [0th to TBD-th] BL/CE DL subframes with repetition every [TBD]ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the [TBD-th to TBD-th] BL/CE DL subframes with repetition every [TBD]ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.


3   Simulation results
The simulation results for R14 Non-BL UE are depicted in the figure 1.
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Figure 1 simulation results of 2Rx
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Figure 2 simulation results of 4Rx
According to the results depicted in figure 1~2, a summary of simulation results is shown below:
Table 1 summary of simulation results (ideal)
	
	FDD
	TDD

	Test case
	Repetition number 
	Required SNR(dB)

@70%MaxTP
	Repetition number 
	Required SNR(dB)

@70%MaxTP

	2Rx
	4
	-8.6
	4
	-8.6

	4Rx
	2
	-9
	2
	-8.8


As the number of allocated PRBs is 87, frequency hopping is disable for this test case. Thus the important test purpose for this test case is repetition. The repetition number should be more than 1. The repetition number 4 and 2 are the smallest value for R14 Non-BL UE with 2Rx and 4Rx respectively. However, based on the simulation results, the work point is little lower than the target SNR (-6dB) for Mode A which is challenging for Mode A coverage enhancement. To meet the test purpose of repetition and ensure the work point is achievable at the given CE level, the CE level Mode B is proposed for Max 20 MHz bandwidth test case. And the propagation condition ETU1is proposed to align with the test case for Cat-M2 UE.
Proposal 2: Adopt the following parameters for the R14 Non-BL UE test cases,

· CE level: Mode B
· Propagation condition: ETU1
4   Conclusion 
In this contribution, the view on simulation assumptions are provided and the simulation results based on the revised simulation assumptions are provided.
Proposal 1: Define the redundancy version for Mode A base on the 36.213 specification.

· CE Mode A: {0,2,3,1}.
Proposal 2: Adopt the following parameters for the R14 Non-BL UE test cases,

· CE level: Mode B

· Propagation condition: ETU1
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