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1 Introduction
In RAN4 meeting #74, the way forward [1] and CR for introduction of 256QAM demodulation performance requirements [2] were agreed and some corrections on reference channels had been done through email discussion. The remaining issues for 256QAM demodulation performance requirements are:
· Provide the simulation results with impairment margins for FDD TM4 and TM9 tests;

· Provide the simulation results for alignment and with impairment margins for TDD TM4 and TM9 tests.
In this contribution, we will provide the above simulation results.
2 FDD TM4 and TM9 simulation results with impairment margin
In Table 1, we provide the simulation results with impairment margin for 256QAM demodulation performance requirements.
Table 1: FDD simulation results with impairment margins for 256QAM
	Test Num.
	Test description
	SNR level @70% TP

	1
	TM4 10MHz MCS 20 in SF 1,2,3,4,6,7,8,9, CFI = 1, EVA5 2x2 Low
	23.7dB

	2
	TM9 10MHz MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8, CFI= 2, EPA5 2x2 Low
	23.3dB


3 TDD TM4 and TM9 simulation results with impairment margin

In [2] we update the simulation assumptions for TDD tests. Table 2 and Table 3 provide the detailed simulation assumptions. The simulation results are given in Figure 1 and Figure 2. The simulation results with and without impairment margins are give in Table 4.
Table 2: Simulation assumptions for TDD TM4 test case
	Parameters
	Unit
	Value

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Number of HARQ processes per component carrier
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM and 256QAM
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N

at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	8

	PMI delay (Note 2)
	ms
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2

	ACK/NACK feedback mode
	
	Bundling

	CodeBookSubsetRestriction bitmap
	
	110000

	PDSCH transmission mode
	
	4

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbol
	1

	Bandwidth
	MHz
	20

	Reference channel
	
	For Sub-Frames 1,6 TB Size = 46888; for Sub-Frames 4, 9 TB Size = 63776; Subframe #0, 5 are not used

	OCNG Pattern
	
	OP.1 TDD

	Propagation condition
	
	EVA5

	Correlation matrix and antenna configuration
	
	2×2 Low

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4). 

Note 3:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.


Table 3: Simulation assumptions for TDD TM9 test case

	Parameters
	Unit
	Value

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Number of HARQ processes per component carrier
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM and 256QAM
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N

at antenna port
	dBm/15kHz
	-98

	Precoding update granularity
	
	Frequency domain: 1 PRG
Time domain: 1 ms

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18

	Beamforming model
	
	Annex B.4.1

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 4

	CSI reference signal configuration
	
	3

	Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4/

0010000000000000
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N

at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	100

	Simultaneous transmission
	
	No

	PDSCH transmission mode 
	
	9

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbol
	2

	Bandwidth
	MHz
	20

	Reference channel
	
	For Sub-Frames 4,9 (CSI-RS subframe), TB Size = 71112, for Sub-Frames 1,6, TB Size = 48936; for Sub-Frame 0 TB Size = 66592 and Sub-Frame 5 is not used

	OCNG Pattern
	
	OP.1 TDD

	Propagation condition
	
	EPA5

	Correlation matrix and antenna configuration
	
	2×2 Low

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.

Note 4:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 5:
100 resource blocks are allocated in sub-frames 4,9 and 88 resource blocks (RB0–RB43 and RB56–RB99) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6.
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Figure 1: Simulation results for 256QAM TM4 test
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Figure 2: Simulation results for 256QAM TM9 test

Table 4: Summary of simulation results for 256QAM TDD TM4 and TM9
	Test Num.
	Test description
	w/o IM
	w IM

	1
	TM4 20MHz MCS 20 in SF 1, 4, 6, 9. CFI = 1, EVA5 2x2 Low
	22.5
	24.1

	2
	TM9 20MHz MCS 23 in SF 0, 1, 6 without CSI-RS, MCS 22 in SF 4, 9 with CSI-RS. CFI= 2 EPA5 2x2 Low
	21.3
	23.9


4 Conclusions
In this contribution, we provide the simulation results with impairment margins for FDD TM4 and TM9 tests and simulation results for alignment and with impairment margins for TDD TM4 and TM9 tests.
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