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1   Background
In RAN4#88, the way forward on 1024QAM demodulation and CSI requirements was approved [1]. And also in the email discussion, the simulation assumptions for TDD test cases were updated [2]. In this contribution, we provide the simulation results according to the agreed way forward and updated simulation assumptions for TDD and provide the results with the impairment margin for both TDD and FDD.
2   Simulation results
2.1   FDD
The FDD simulation results for alignment are provided in [3]. The good alignments were observed in [4]. Based on the alignment simulation results, the results with impairment for FDD are provided in Table 2.1-1.

Table 2.1-1: Simulation results with impairments for FDD
	No.
	TM
	PMI feedback (pre-coding)
	MIMO layer 
	MCS
	Antenna config.
	SNR@70% throughput

	1
	TM4
	Wideband PMI Feedback (PUSCH 3-1, Reporting interval =1)
	1-layer
	MCS#23 (with 52752 bits)
	4x2 Low
	24.3dB

	2
	TM4
	Wideband PMI feedback (PUSCH 3-1, Reporting interval =1)
	2-layer
	MCS#23 (with 52752 bits)
	4x4 Low
	27.1dB

	3
	TM9
	 Per-PRG Random Precoder
	1-layer
	MCS#23 (with 52752 bits)
	4x2 Low
	28.6dB

	4
	TM9
	Wideband PMI Feedback
	2-layer
	MCS#23 (with 52752 bits)
	4x4 Low
	28.4dB


2.2   TDD
The TDD simulation results for alignment are provided in Figure 2.2-1~Figure 2.2-4. The summary of alignment requirements are provided in Table 2.2-1 and the impairment results are provided in Table 2.2-2.
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Figure 2.2-1: Case 1 TM4 Wideband PMI Feedback (PUSCH 3-1, Reporting interval =1)
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Figure 2.2-2: Case 2 TM4 Wideband PMI feedback (PUSCH 3-1, Reporting interval =1)
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Figure 2.2-3: Case 3 TM9 Per-PRG Random Precoder
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Figure 2.2-4: Case 4 TM9 Wideband PMI Feedback
Table 2.2-1: Simulation results without impairment for TDD
	No.
	TM
	PMI feedback (pre-coding)
	MIMO layer 
	Antenna config.
	SNR@70% throughput

	1
	TM4
	Wideband PMI Feedback (PUSCH 3-1, Reporting interval =1)
	1-layer
	4x2 Low
	23.7dB

	2
	TM4
	Wideband PMI feedback (PUSCH 3-1, Reporting interval =1)
	2-layer
	4x4 Low
	24.8dB

	3
	TM9
	 Per-PRG Random Precoder
	1-layer
	4x2 Low
	26.5dB

	4
	TM9
	Wideband PMI Feedback
	2-layer
	4x4 Low
	25.8dB


Table 2.2-2: Simulation results with impairments for TDD
	No.
	TM
	PMI feedback (pre-coding)
	MIMO layer 
	Antenna config.
	SNR@70% throughput

	1
	TM4
	Wideband PMI Feedback (PUSCH 3-1, Reporting interval =1)
	1-layer
	4x2 Low
	24.2dB

	2
	TM4
	Wideband PMI feedback (PUSCH 3-1, Reporting interval =1)
	2-layer
	4x4 Low
	26.3dB

	3
	TM9
	 Per-PRG Random Precoder
	1-layer
	4x2 Low
	28.0dB

	4
	TM9
	Wideband PMI Feedback
	2-layer
	4x4 Low
	27.3dB


As shown in [2], the new FRC for TDD is given in Table 2.2-3, one potential issue for TDD is that the transport block could not be re-transmitted on sub-frame #1 or #6 when the initial transmission is conducted on sub-frame #0, #4, or #9, because the TBS will exceed the channel bits. That would lead to some uncertainty for scheduling. One approach is just to schedule sub-frame #0, #4 and #9 during the test, which would result to the similar requirements as those for FDD.
Table 2.2-3: FRC for TDD
	Pararameter
	Unit
	Value

	Reference channel
	
	R.1024-1.TDD
	R.1024-2.TDD
	R.1024-3.TDD
	R.1024-4.TDD

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks
	
	50
	50 
	50 (Note 3)
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9

	Modulation
	
	1024QAM
	1024QAM
	1024QAM
	1024QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	Information Bit Payload 
	
	
	
	
	

	  For Sub-Frames 1,6
	Bits
	39232
	39232
	31704
	31704

	  For Sub-Frames 4,9
	Bits
	52752
	52752
	52752
	52752

	  For Sub-Frames 2,3,7,8
	Bits
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	Bits
	52752
	52752
	43816
	43816

	Number of Code Blocks (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,6
	Code blocks
	7
	7
	6
	6

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

	  For Sub-Frames 2,3,7,8
	Code blocks
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	Bits
	9
	9
	7
	7

	Binary Channel Bits
	
	
	
	
	

	For Sub-Frames 1,6
	Bits
	55280
	55280
	44280
	44280

	  For Sub-Frames 4,9
	Bits
	68000
	68000
	64000
	64000

	  For Sub-Frames 2,7,3,8
	Bits
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	Bits
	65600
	65600
	54120
	54120

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	23.6720
	23.6720
	21.2728
	21.2728

	UE Category
	
	TBD
	TBD
	TBD
	TBD

	UE DL Category
	
	20, ≥ 22
	20, ≥ 22
	20, ≥ 22
	20, ≥ 22

	Note 1:
1 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 4, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0, 1, 6.
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:     Per transport block


3   Conclusion

In this contribution, we provide the simulation results for TDD 1024 QAM fading test and also provide the impairment results for both FDD and TDD 1024QAM tests.
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