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1 Introduction

In last RAN4 meeting, WF about 256QAM demodulation under fading channels was agreed as follows:[1]
· 256QAM demodulation test under fading channels
· No TM2 demodulation performance requirements
· No PMCH demodulation performance requirements in Rel-12.
· Parameters for TM4 and TM9 tests
· Further clarification on FDD reference channel
· TM9 FDD reference channel is defined assuming 4 CSI-RS ports
· TDD reference channel
· TM4 TDD reference channel:
· MCS 20 in SF 1, 4, 6, 9. CFI = 1
· TM9 TDD reference channel:
·  MCS 23 in SF 0, 1, 6 without CSI-RS, MCS 22 in SF 4, 9 with CSI-RS. CFI= 2
· 4 CSI-RS ports assumed
· Non-zero power CSI-RS: TCSI-RS / ∆CSI-RS = 5/4, CSI reference signal configuration 3
· Zero power CSI-RS: ICSI-RS/ZeroPowerCSI-RS bitmap = 4/0010000000000000
· TM4 and TM9 demodulation performance requirements
· Extra margin for 256QAM demodulation performance requirements
· [0.8]dB
· In the next meeting, companies are encouraged to provide
· Simulation results with impairment margins for FDD TM4 and TM9 tests;
· Simulation results for alignment and with impairment margins for TDD TM4 and TM9 tests;
In this contribution, we provide our simulation results of 256QAM demodulation test based on agreed WF.
2 Simulation results
For simulation assumptions, we reused similar test on TS 36.101. Detailed test configuration as follows;
· FDD TM4 rank 2 : Test 2 of TS36.101 section 8.2.1.4.2 with modified RMC of R.xx FDD TM4

· FDD TM9 : Test 1 of TS36.101 section 8.3.1.1 with modified RMC of R.xx FDD TM9

· TDD TM4 rank 2 : Test 1 of TS36.101 section 8.2.2.4.2 with modified RMC of R.xx TDD TM4

· TDD TM9 Non CSI-RS : Test 1 of TS36.101 section 8.3.2.1 with modified RMC of R.xx TDD TM9 Non CSI
· TDD TM9 : Test 2 of TS36.101 section 8.3.2.1A with modified RMC of R.xx TDD TM9
For FRCs used on evaluation, detailed FRC configuration are presented in Table 1 and Table 3 for FDD and TDD, respectively.
Table 1. FRC for 256QAM FDD demodulation test (TM4 / TM9)
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx FDD TM4
	R.xx FDD TM9

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	50
	50 (Note 4)

	Allocated subframes per Radio Frame
	
	8
	9

	Modulation
	
	256QAM
	256QAM

	Coding Rate
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	
	0.55
	0.76

	For Sub-Frames 2,7
	
	0.55
	0.78

	  For Sub-Frame 5
	
	N.A
	N.A

	  For Sub-Frame 0
	
	N.A
	0.78

	Information Bit Payload (Note 5)
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	31704
	36696

	For Sub-Frames 2,7
	
	31704
	35160

	  For Sub-Frame 5
	Bits
	N.A
	N.A

	  For Sub-Frame 0
	Bits
	N.A
	30576

	Number of Code Blocks
(Notes 3 and 5)
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	6
	6

	For Sub-Frames 2,7
	
	6
	6

	  For Sub-Frame 5
	Bits
	N.A
	N.A

	  For Sub-Frame 0
	Bits
	N.A
	5

	Binary Channel Bits (Note 5)
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	57600
	48000

	For Sub-Frames 2,7
	
	57600
	44800

	  For Sub-Frame 5
	Bits
	N.A
	N.A

	  For Sub-Frame 0
	Bits
	N.A
	39360

	Number of layers
	
	2
	2

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	25.363
	31.800

	UE Categories
	
	6, 7, ≥ 11
	6, 7, ≥ 11

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit). 

Note 4:
50 resource blocks are allocated in sub-frames 1,2,3,4,6,7,8,9 and 41 resource blocks (RB0-RB20 and RB30-RB49) are allocated in sub-frame 0 for R.xx TM9.
Note 5: 
Given per component carrier per codeword.


Table 3. FRC for 256QAM TDD demodulation test (TM4 / TM9)
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx TDD TM4
	R.xx TDD TM9 Non CSI
	R.xx TDD TM9

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50
	50 (Note 4)
	50 (Note 4)

	Uplink-Downlink Configuration (Note 6)
	
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	3+2
	3+2

	Modulation
	
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	

	  For Sub-Frames 4,9
	
	0.60
	0.77
	0.79

	For Sub-Frames 1,6
	
	0.51
	0.75
	0.75

	  For Sub-Frame 5
	
	N.A
	N.A
	N.A

	  For Sub-Frame 0
	
	N.A
	0.76
	0.76

	Information Bit Payload (Note 5)
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	63776
	73712
	71112

	For Sub-Frames 1,6
	
	43816
	51024
	51024

	  For Sub-Frame 5
	Bits
	N.A
	N.A
	N.A

	  For Sub-Frame 0
	Bits
	N.A
	66592
	66592

	Number of Code Blocks
(Notes 3 and 5)
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	11
	13
	12

	For Sub-Frames 1,6
	
	8
	9
	9

	  For Sub-Frame 5
	Bits
	N.A
	N.A
	N.A

	  For Sub-Frame 0
	Bits
	N.A
	11
	11

	Binary Channel Bits (Note 5)
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	105600
	96000
	89600

	For Sub-Frames 1,6
	
	85824
	66912
	66912

	  For Sub-Frame 5
	Bits
	N.A
	N.A
	N.A

	  For Sub-Frame 0
	Bits
	N.A
	87360
	87360

	Number of layers
	
	2
	1
	1

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	21.518
	31.606
	31.086

	UE Categories
	
	6, 7, ≥ 11
	6, 7, ≥ 11
	6, 7, ≥ 11

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit). 

Note 4:
50 resource blocks are allocated in sub-frames 1,2,3,4,6,7,8,9 and 41 resource blocks (RB0-RB20 and RB30-RB49) are allocated in sub-frame 0 for R.xx TM9.
Note 5: 
Given per component carrier per codeword.


Note that 3% Tx EVM and realistic channel estimation were used in the simulation results. In Figure 1, we present our simulation results of all 5 test cases in terms of normalized T-put. Also, we present our alignment and impairment value of 70%-tile target SNR point in Table 2.
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Figure 1. Normalized T-put performance of 256QAM demodulation test under fading channel
Table 2. Alignment and Impairment value of 70%-tile Target SNR
	70%-tile SNR
[dB]
	FDD
	TDD

	
	TM4 rank 2
	TM9
	TM4 rank 2
	TM9 - Non CSI
	TM9

	Alignment results
	24.34
	22.03
	24.95
	23.52
	23.93

	Impairment results
	26.35
	25.04
	27.95
	26.52
	26.94


3 Conclusion 
In this contribution, we provide our simulation results 256 QAM demodulation test under fading channel based on agreed WF.
4 Reference
[1] R4-151078, "Wayforward on 256QAM Demod and CSI tests," Huawei
