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1 Introduction
In RAN4 #87 the way forward on demodulation and CSI requirements for 1024QAM was approved [1]. For requirements with 1024QAM in fading channels there were a few remaining issues. In this contribution we provide our inputs on the remaining issues for requirements under fading conditions with 1024QAM. 


2 Discussion
In RAN4#87 the following parameters were agreed for 1024QAM requirements in fading channel conditions:

Table 1: Common Parameters for 1024 Demodulation requirements in fading conditions
	Parameters
	Value

	Bandwidth
	10MHz

	Channel model
	EPA5

	CFI (OFDM symbol for control channel)
	1

	Duplex mode
	FDD

	Tx EVM
	2%



Table 2: Test cases for 1024 Demodulation requirements in fading conditions
	No.
	TM
	PMI feedback (pre-coding)
	MIMO layer 
	MCS
	Antenna config.

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

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

	3
	TM9
	Option 1: Wideband PMI Feedback
Option 2: Per-PRG Random Precoder
	1-layer
	MCS#23 (with 52752 bits)
	4x2 Low

	4
	TM9
	Option 1: Wideband PMI Feedback
Option 2: Per-PRG Random Precoder
	2-layer
	MCS#23 (with 52752 bits)
	4x4 Low




Test Cases in TM4

For the TM4 test cases agreed we provide testcase parameters and simulation results:


Table 3: Testcase parameters for 1,2 layer WB PMI test in TM4
	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6 (Note 1)
	-6 (Note 1)

	
	
	dB
	0
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	50
	50

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	1
	1

	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000
	0000000000000000000000000000000011111111111111110000000000000000

	PDSCH transmission mode
	
	4
	

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

	Band-width
	MHz
	10
	10

	Propagation condition
	
	EPA5
	EPA5

	Correlation matrix and antenna config.
	
	4x2 Low
	4x4 Low

	Number of Layers
	
	1
	2

	
	
Note 1:	.
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).

















Simulation results for TM4

	Test 1
[image: ]
	Test 2
[image: ]


Figure 1: TM4 WB PMI Simulation results
[bookmark: _GoBack]70% of Max TP is achieved at 21.7 dB for Test1 and at 24.5dB for Test2 with no impairments.
Observation #1: With no impairments for TM4 tests with 1024QAM 70% of max TP is achieved at 21.7 dB and 24.5dB for Test1 and Test2 respectively.

Test Cases in TM9
For TM9 the test parameters were discussed and the options to downselect from are: 
Option 1: Wideband PMI Feedback
Option 2: Per-PRG Random Precoder 
In TM9 the testcases are defined with random precoder rather than with feedback PMI. For 1024QAM tests in TM9 we recommend using random precoder to define demodulation requirements.
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Figure 2: TM9 Simulation results with random precoder
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Figure 3: TM9 Simulation results with WB PMI

Proposal #1: For 1024QAM tests in fading channel, define tests in TM9 with random precoder
3 Conclusion
In this paper we provide simulation results for 1024QAM tests in fading conditions for TM4 and TM9. We have the following observations and proposals:

Observation #1: With no impairments for TM4 tests with 1024QAM 70% of max TP is achieved at 21.7 dB and 24.5dB for Test1 and Test2 respectively.

Proposal #1: For 1024QAM tests in fading channel, define tests in TM9 with random precoder
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