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1 Introduction
Additional Rel-9 tests to cover 10MHz UE demodulation requirements supporting peak throughput have been discussed. In the last RAN4 Ad Hoc #2, changing the simulation setup for PDSCH multi-layer spatial multiplexing, which may ease the test feasibility issue, was agreed [1]:

· PDSCH 4TX multi-layer spatial multiplexing (SM) 
Option 1: “10 MHz, 64QAM ¾, 4x2 low, EPA5, 70%”

Option 2: “10 MHz, 64QAM 1/2, 4x2 low, EPA5, 70%”
· PDSCH 2TX multi-layer spatial multiplexing(SM), “10 MHz, 64QAM 1/2, 2x2 low, EPA5, 70%”
Additionally, effective TX EVM of 6% adding all TX impairments together was confirmed for the simulation assumption.
In this contribution, we present both alignment results and simulation results with implementation margins for prospective new test scenarios. Furthermore, we provide our recommendation for new Rel-9 DL test cases. 
2 Simulation Results
Table 1 shows the summary of simulation results. The Reference Measurement Channel (RMC) in [2] were used, and the TBS of 64QAM ½ for two or four antenna ports are given in Annex.
Table 1 Simulation results

	Test scenario
	SNR at test point (dB)

	
	Alignment
	Impairment

	PDSCH TX Diversity (4TX), “10 MHz, QPSK 1/3, 4x2 low, ETU70, 70%”
	-3.0
	-1.5

	PDSCH multi-layer SM (2TX), “10 MHz, 64QAM 1/2, 2x2 low, EPA5, 70%”
	16.2
	18.2

	PDSCH multi-layer SM (4TX), “10 MHz, 64QAM ¾, 4x2 low, EPA5, 70%”
	20.1
	23.0

	PDSCH multi-layer SM (4TX), “10 MHz, 64QAM 1/2, 4x2 low, EPA5, 70%”
	13.3
	15.3

	PDCCH/PCFICH TX Diversity (2TX), “10 MHz, 4CCE, 2x2 low, EVA70, 1%”
	-2.9
	-1.3

	PHICH TX Diversity (2TX), “10 MHz, 2x2 low, EVA70, 0.1%”
	2.7
	4.3


3 Conclusions
From the impairment results in Table 1, 23dB SNR is required to achieve 70% of the maximum throughput for the case of 64QAM 3/4, 4TX SM. Considering all the practical implementation losses such as timing/AFC errors and fixed point implementation loss, which are not included in the impairment simulation, the operating SNR higher than 23dB is not feasible in a practical receiver.
In summary, we recommend the following changes in Rel-9 UE demodulation performance requirements.

· Add a new TX Diversity test case “10MHz, QPSK 1/3, ETU70, 4x2, low, 70%”

· Replace the existing 2TX  multi-layer SM Test 1 with “10MHz 64QAM 1/2, EPA5, 2x2 low, 70%”

· Add a new 4TX multi-layer SM test case “10MHz 64QAM 1/2, EPA5, 4x2 low, 70%”
PDCCH/PCFICH and PHICH test cases may be included depending on operators’ viewpoints.
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5 Annex: Reference Measurement Channel

Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	
	R.10 FDD
	R.11 FDD
	R.11-2 FDD
	R.30 FDD
	[R.31 FDD]

	Channel bandwidth
	MHz
	
	10
	10
	5
	20
	10

	Allocated resource blocks
	
	
	50
	50
	25
	100
	50

	Allocated subframes per Radio Frame
	
	
	10
	10
	10
	10
	10

	Modulation
	
	
	QPSK
	16QAM
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	
	1/3
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	4392
	12960
	5736
	25456
	19848

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	
	4392
	12960
	4968
	25456
	19080

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	1
	3
	1
	5
	4

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	
	1
	3
	1
	5
	4

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	13200
	26400
	12000
	52800
	39600

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	
	12384
	24768
	10368
	51168
	37152

	Max. Throughput averaged over 1 frame
	Mbps
	
	3.953
	11.664
	5.086
	22.910
	17.786

	UE Category
	
	
	1-5
	2-5
	1-5
	2-5
	2-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
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)




Table A.3.3.2.2-1: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.12 FDD
	R.13 FDD
	R.14 FDD
	[R.32

FDD]
	[R.32-2
FDD]
	

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	

	Allocated resource blocks
	
	6
	50
	50
	50
	50
	

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	

	Modulation
	
	QPSK
	QPSK
	16QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	1/3
	1/3
	1/2
	3/4
	1/2
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	4392
	12960
	28336
	19848
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	152
	3624
	11448
	27376
	18336
	

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	3
	5
	4
	

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	
	1
	1
	2
	5
	3
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1248
	12800
	25600
	38400
	38400
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	480
	12032
	24064
	36096
	36096
	

	Max. Throughput averaged over 1 frame
	Mbps
	0.342
	3.876
	11.513
	25.406
	17.712
	

	UE Category
	
	1-5
	1-5
	2-5
	3-5
	2-5
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
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)




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































