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1 Introduction

In RAN4#83 meeting, the demodulation performance of Rel-13 non-BL/CE UE with 2Rx and 4Rx was discussed. A WF [1] was agreed and companies were encouraged to provide simulation results to define new demodulation requirements for Rel-13 non-BL/CE UE supporting coverage enhancement with 2Rx/4Rx. However, there is no agreement on the simulation assumptions and demodulation requirements for Rel-14 non-BL/CE UE supporting 96 PRBs. In this contribution, we provide our view and simulation assumptions for Rel-14 non-BL/CE UE supporting 96 PRBs.
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In [2], it lists the PDSCH simulation assumptions for Rel-14 FeMTC Cat.M2 UE demodulation requirements. One major difference between Rel-14 Cat.M2 UE and Rel-14 non-BL/CE UE is the maximum number of supporting PRBs in PDSCH transmission, which is 24 PRBs for Rel-14 Cat.M2 UE and 96 PRBs for non-BL/CE UE. Although ideal simulation results for Cat.M2 were provided among interested companies, it is still not clear how the non-BL/CE UE would perform with 96 PRBs allocated and with repetition number larger than one. Therefore, we recommend to re-use the parameters of Cat.M2 simulation assumptions in CE Mode A and Mode B in [2] for non-BL/CE UE demodulation performance tests, except for disabling the Frequency Hopping and increasing the PRB number from 24 to 96.

2.1 Rel-14 Non-BL/CE UE with CE Mode A

Table 1, 2 and 3 list the test parameters, test case and FRC for Rel-14 non-BL/CE UE with CE Mode A.
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Table 1. Test parameters for PDSCH TM2 CE Mode A demodulation requirements
	Parameters
	Unit
	Test 1

	Downlink power allocation
	[image: ]
	dB
	-3

	
	[image: ]
	dB
	-3 (Note 1)

	
	
	dB
	0

	
	δ
	dB
	3

	
	MPDCCH_RA
	dB
	
+ δ + 3

	
	MPDCCH_RB
	dB
	
+ δ + 3

	
at antenna port
	dBm/15kHz
	-98

	Coverage enhancement mode
	
	CE Mode A

	PDSCH transmission mode
	
	2

	OFDM starting symbol (startSymbolBR)
	
	2

	Maximum number of repetitions
	
	[4] for 2Rx;
[2] for 4Rx

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	[12]

	Frequency hopping interval
(interval-FDD)
	ms
	[8]

	MPDCCH transmission duration
(mpdcch-NumRepetition)
	ms
	TBD

	Number of widebands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	[0]

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	TBD

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	[0]

	MPDCCH aggregation level
	
	TBD

	Note 1: [image: ].
Note 2: For each test,DC subcarrier puncturing shall be considered.
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Table 2 Test case for PDSCH TM2 CE Mode A
	Test number
	Bandwidth and MCS 
	PDSCH max bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	

	
	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	DL Category

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

	2
	20MHz QPSK 1/3
	20MHz
	R.yy FDD
	OP.2 FDD
	EPA5
	2x4 Low
	70
	TBD
	>=1
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Table 3 FRC for PDSCH TM2 CE Mode A
	Parameter
	Unit
	Value

	Reference channel
	
	R.yy FDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	96 (Note 4)

	Allocated subframes per Y subframes (Note 3)
	
	TBD

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload 
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	[8504]

	  For Sub-Frames 0,5
	Bits
	[0]

	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 1,2,3,4, 6,7,8,9
	Bits
	[25344]

	  For Sub-Frames 0,5
	Bits
	[0]

	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 {0, 1, …, 23} within the assigned wideband. 
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.






2.2 Rel-14 Non-BL/CE UE with CE Mode B

Table 4, 5 and 6 list the test parameters, test case and FRC for Rel-14 non-BL/CE UE with CE Mode B.

Table 1. Test parameters for PDSCH TM2 CE Mode B demodulation requirements
	
	Parameters
	Unit
	Test 1

	Downlink power allocation
	[image: ]
	dB
	-3

	
	[image: ]
	dB
	-3 (Note 1)

	
	
	dB
	0

	
	δ
	dB
	3

	
	MPDCCH_RA
	dB
	
+ δ + 3

	
	MPDCCH_RB
	dB
	
+ δ + 3

	
at antenna port
	dBm/15kHz
	-98

	Coverage enhancement mode
	
	CE Mode B

	PDSCH transmission mode
	
	2

	OFDM starting symbol (startSymbolBR)
	
	2

	Maximum number of repetitions
	
	[32] for 2Rx;
[16] for 4Rx

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	[12]

	Frequency hopping interval
(interval-FDD)
	ms
	[16]

	MPDCCH transmission duration
(mpdcch-NumRepetition)
	ms
	TBD

	Number of widebands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	[0]

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	TBD

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	[0]

	MPDCCH aggregation level
	
	TBD

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



Table 2 Test case for PDSCH TM2 CE Mode B
	Test number
	Bandwidth and MCS 
	PDSCH max bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	

	
	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	DL Category

	1
	20MHz QPSK 1/10
	20MHz
	R.bb FDD
	OP.2 FDD
	ETU1
	2x2 Low
	70
	TBD
	>=1

	2
	20MHz QPSK 1/10
	20MHz
	R.bb FDD
	OP.2 FDD
	ETU1
	2x4 Low
	70
	TBD
	>=1








Table 3 FRC for PDSCH TM2 CE Mode B
	Parameter
	Unit
	Value

	Reference channel
	
	R.bb FDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	96 (Note 4)

	Allocated subframes per Y subframes (Note 3)
	
	TBD

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/10

	Information Bit Payload 
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	[2664]

	  For Sub-Frames 0,5
	Bits
	[0]

	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 1,2,3,4, 6,7,8,9
	Bits
	[25344]

	  For Sub-Frames 0,5
	Bits
	[0]

	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 {0, 1, …, 23} within the assigned wideband. 
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.




Proposal: to use the test parameters, test case and FRC in Table 1 to Table 6 for Rel-14 non-BL/CE UE with CE Mode A and Mode B.

3 Conclusion 

In this contribution, we provide our view and simulation assumptions for Rel-14 non-BL/CE UE supporting 96 PRBs.

Proposal: to use the test parameters, test case and FRC in Table 1 to Table 6 for Rel-14 non-BL/CE UE with CE Mode A and Mode B.
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