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1
Introduction
It is discussed in RAN4 that the new PDSCH demodulation requirement due to 256QAM supports in the small cell enhancement WI. In this contribution we provide the simulation results based on the way forward [1]: 
· Test parameters for SCE PDSCH demodulation requirements under fading channel

· TM4 dual-layer FDD test:

· MCS 20 in SF 1,2,3,4,6,7,8,9, CFI = 1, EVA5 2×2 Low

· TM9 single-layer FDD test:

· MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8, CFI= 2, EPA5 2×2 Low
2
Simulation results
2.1
TM4 dual layer
The table below is the 256QAM simulation setting for TM4 dual layer presented in [2]. The detailed FRC settings are shown in A.1. The simulation results are given in Figure 1. 
	Duplex mode
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation

	FDD
	10MHz
	MCS 20 in SF 1, 2, 3, 4, 6, 7, 8, 9. CFI = 1
	EVA5
	2x2 Low

	TDD
	20MHz
	MCS 20 in SF 1, 4, 6, 9. CFI = 1
	EVA5
	2x2 Low
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Figure 1
Simulation results of (left) FDD and (right) TDD for TM4 dual layer with 256QAM. 
2.2
TM9 single layer
The table below is the 256QAM simulation setting for TM9 single layer presented in [2]. The detailed FRC settings are shown in A.2. The simulation results are given in Figure 2.
	Duplex mode
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation

	FDD
	10MHz
	MCS 23 in SF 0, 1, 4, 6, 9. MCS 22 in SF 2, 3, 7, 8. CFI = 2.
	EPA5
	2x2 Low

	TDD
	20MHz
	MCS 23 in SF 0, 1, 4, 6, 9 without CSI-RS. MCS 22 in SF 4, 9 with CSI-RS. CFI= 2
	EPA5
	2x2 Low
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Figure 2
Simulation results of (left) FDD and (right) TDD for TM9 single layer with 256QAM.

2.3
Simulation result summary
According to the simulation results shown in Figure 1 and Figure 2, the required SNR values with regard to 70% of the maximum throughput are presented in the table below. We propose to consider our simulation results for the performance requirements supporting 256QAM.
	Transmission mode
	Duplex mode
	Fraction of the maximum throughput [%]
	SNR [dB]

	TM4 dual layer
	FDD
	70
	22.3

	TM4 dual layer
	TDD
	70
	22.3

	TM9 single layer
	FDD
	70
	20.7

	TM9 single layer
	TDD
	70
	21.2


3
Conclusions

Proposal:

Consider the simulation results below for the performance requirements supporting 256QAM.
	Transmission mode
	Duplex mode
	Fraction of the maximum throughput [%]
	SNR [dB]

	TM4 dual layer
	FDD
	70
	22.3

	TM4 dual layer
	TDD
	70
	22.3

	TM9 single layer
	FDD
	70
	20.7

	TM9 single layer
	TDD
	70
	21.2


4
References
[1] R4-147818 “WF on 256QAM demodulation and CSI tests”, Huawei, HiSilicon, Qualcomm, Samsung, Ericsson, NTT DoCoMo, ZTE.
[2] R4-147912, “Updated test cases and simulation assumptions for SCE demodulation and CSI requirements”, Huawei, HiSilicon. 
Appendix
A.1
Fixed Reference channel for TM4

A.1.1
FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.xx FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	50

	Allocated subframes per Radio Frame
	
	8

	Modulation
	
	256QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	31704

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Number of Code Blocks (Notes 3 and 4)
	
	

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

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Binary Channel Bits (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	57600

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	25.3632

	UE Category
	
	6,7,11-15

	Note 1:
1 symbol allocated to PDCCH.
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: 
Given per component carrier per codeword.


A.1.2
TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.xx TDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks (Note 5)
	
	100

	Uplink-Downlink Configuration (Note 3)
	
	1

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

	Modulation
	
	256QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload (Note 5)
	
	

	  For Sub-Frames 4,9
	Bits
	63776

	  For Sub-Frames 1,6
	
	51024

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Number of Code Blocks
(Notes 4 and 5)
	
	

	  For Sub-Frames 4,9 
	
	11

	  For Sub-Frames 1,6
	
	9

	  For Sub-Frame 5
	
	N/A

	  For Sub-Frame 0
	
	N/A

	Binary Channel Bits (Note 5)
	
	

	  For Sub-Frames 4,9 
	Bits
	115200

	  For Sub-Frames 1,6
	
	95424

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	22.96

	UE Category
	
	6,7,11-15

	Note 1:
1 symbol 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:
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 5:
Given per component carrier per codeword.


A.2
Fixed Reference channel for TM9

A.2.1
FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.yy FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	256QAM

	Target Coding Rate
	
	3/4

	Information Bit Payload 
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	36696

	  For Sub-Frames 2,3,7,8
	Bits
	35160

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	30576

	Number of Code Blocks (Note 4)
	
	

	  For Sub-Frames 1,4,6,9
	Code blocks
	6

	  For Sub-Frames 2,3,7,8
	Code blocks
	6

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	5

	Binary Channel Bits
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	48000

	  For Sub-Frames 2,7
	
	46400

	  For Sub-Frames 3,8
	
	46400

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	39360

	Max. Throughput averaged over 1 frame 
	Mbps
	31.8

	UE Category
	
	6,7,11-15

	Note 1:
2 symbols allocated to PDCCH. 

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

Note 3:
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. 
Note 4:
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).


A.2.2
TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.yy TDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	100 (Note 4)

	Uplink-Downlink Configuration (Note 3)
	
	1

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

	Modulation
	
	256QAM

	Target Coding Rate
	
	3/4

	Information Bit Payload
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	71112

	 For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	71112

	  For Sub-Frames 1,6
	
	55056

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	66592

	Number of Code Blocks per Sub-Frame (Note 5)
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	
	12

	 For Sub-Frames 4,9 (CSI-RS subframe)
	
	12

	  For Sub-Frames 1,6
	
	9

	  For Sub-Frame 5
	
	N/A

	  For Sub-Frame 0
	
	11

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	96000

	For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	89600

	  For Sub-Frames 1,6
	
	69888

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	87360

	Max. Throughput averaged over 1 frame
	Mbps
	31.8928

	UE Category
	
	6,7,11-15

	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: 
100 resource blocks are allocated in sub-frames 4,9 and 91 resource blocks (RB0–RB45 and RB55–RB99) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6.

Note 5: 
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).
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