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1 Introduction

In this contribution, we provide the detailed simulation parameters and simulation results of the proposed new demodulation performance test cases for LTE450 in [1].
2 TM3 PDSCH test
We compare the simulation results of 2Tx TM3 PDSCH test between with 10MHz and 5MHz bandwidth. The test parameters for 10MHz requirements are given in Table 8.2.1.3.1-1 and Table 8.2.1.3.1-2 Test 1 in sub-clause 8.2.1.3.1 of TS36.101. The test parameters for 5MHz requirements are given in tables below.
-------------------------------------------------------   Text in 36.101 ----------------------------------------------------------------------
Table 8.2.1.3.1-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test 1-3

	Downlink power allocation
	
[image: image1.wmf]A

r


	dB
	-3

	
	
[image: image2.wmf]B

r


	dB
	-3 (Note 1)

	
	(
	dB
	0

	
[image: image3.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	Note 1:

[image: image4.wmf]1

=

B

P

.

Note 2:      For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 3:
For CA test cases, the same PDSCH transmission mode is applied to each component carrier.


Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1 (Note3)
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	-

(Note 2)

	
	5MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD
	2-8
	-

(Note 2)

	1A
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3, 5-8
	CL_A-A, CL_C

	3
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 
	4
	CL_A-A, CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.
Note 2:      Test 1 may not be executed for UE-s for which Test 1A is applicable.
Note 3:
Test with 5MHz applies only for UE not supporting 10MHz in the band under test.


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.11-3 FDD
	R.11-4 FDD
	R.30 FDD
	R.35-1 FDD
	R.35 FDD

	Channel bandwidth
	MHz
	10
	10
	5
	10
	10
	20
	20
	10

	Allocated resource blocks (Note 4)
	
	50
	50
	25
	40
	50
	100
	100
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	8
	9

	Modulation
	
	QPSK
	16QAM
	16QAM
	16QAM
	QPSK
	16QAM
	64QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	0.39
	1/2

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	12960
	5736
	10296
	6968
	25456
	30576
	19848

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

	  For Sub-Frame 0
	Bits
	4392
	12960
	4968
	10296
	6968
	25456
	n/a
	18336

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	Bits
	1
	3
	1
	2
	2
	5
	n/a
	3

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	26400
	12000
	21120
	13200
	52800
	79200
	39600

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

	  For Sub-Frame 0
	Bits
	12384
	24768
	10368
	19488
	12384
	51168
	n/a
	37152

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	3.953
	11.664
	5.086
	9.266
	6.271
	22.910
	24.461
	17.712

	UE Category
	
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	4
	≥ 2

	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).

Note 4: 
Given per component carrier per codeword.


-------------------------------------------------------   End of text in 36.101 ----------------------------------------------------------------------
In Figure 1, we provide the simulation results with 5MHz and 10MHz.  The required SNR without impairments for 10MHz TM3 PDSCH at 70% relative throughput is 11.72dB. The required SNR without impairments for 5MHz is 10.96. The performance difference is caused by slightly different coding rate, i.e., 0.49 for 10MHz and 0.478 for 5MHz.
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Figure 1: Simulation results for TM3 PDSCH test with 10MHz and 5MHz

The straight forward way to get the new requirement with 5MHz is to have a simulation campaign. But it will cause more time. The alternative solution may be set the extra delta SNR based on 10MHz requirement. We slightly prefer the latter solution. Based on our simulation results, we propose that
· Proposal 1: Add -0.7dB to the existing 10MHz required SNR for 5MHz TM3 PDSCH performance requirement.
3 Single layer TM4 PDSCH test
We should compare the simulation results of 2Tx single layer TM4 PDSCH test between with 10MHz and 5MHz bandwidth. The test parameters for 10MHz requirements are given in Table 8.2.1.4.1-1 and Table 8.2.1.4.1-2 Test 1 in sub-clause 8.2.1.4.1 of TS36.101. The test parameters for 5MHz requirements are given in tables below.
-------------------------------------------------------   Text in 36.101 ----------------------------------------------------------------------
Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1
	Test 2
	Test 2A
	

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98
	-98
	-98
	

	Precoding granularity
	PRB
	6
	50
	25
	

	PMI delay (Note 2)
	ms
	8
	8
	8
	

	Reporting interval
	ms
	1
	1
	1
	

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 3-1
	

	CodeBookSubsetRestriction bitmap
	
	001111
	001111
	001111
	

	PDSCH transmission mode
	
	4
	4
	4
	

	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).


Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.10 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-2.5
	1-8

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	-2.3
	1-8

	2A (Note1)
	5MHz
	R.10-1 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	TBD
	1-8

	Note 1:
Test with 5MHz applies only for UE not supporting 10MHz in the band under test.


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

	Parameter
	Unit
	Value

	Reference channel
	
	R.10 FDD
	R.10-1 FDD
	R.11 FDD
	R.11-2 FDD
	R.11-3 FDD
	R.11-4 FDD
	R.30 FDD
	R.35-1 FDD
	R.35 FDD

	Channel bandwidth
	MHz
	10
	5
	10
	5
	10
	10
	20
	20
	10

	Allocated resource blocks (Note 4)
	
	50
	25
	50
	25
	40
	50
	100
	100
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	9
	8
	9

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	QPSK
	16QAM
	64QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	0.39
	1/2

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	2216
	12960
	5736
	10296
	6968
	25456
	30576
	19848

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

	  For Sub-Frame 0
	Bits
	4392
	1800
	12960
	4968
	10296
	6968
	25456
	n/a
	18336

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	Bits
	1
	1
	3
	1
	2
	2
	5
	n/a
	3

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	6000
	26400
	12000
	21120
	13200
	52800
	79200
	39600

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

	  For Sub-Frame 0
	Bits
	12384
	5184
	24768
	10368
	19488
	12384
	51168
	n/a
	37152

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	3.953
	1.953
	11.664
	5.086
	9.266
	6.271
	22.910
	24.461
	17.712

	UE Category
	
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	4
	≥ 2

	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).

Note 4: 
Given per component carrier per codeword.


-------------------------------------------------------   End of text in 36.101 ----------------------------------------------------------------------
In Figure 2, we provide the simulation results with 5MHz and 10MHz. The required SNR without impairments for 10MHz TM4 single layer PDSCH test at 70% relative throughput is -3.48dB. The required SNR without impairments for 5MHz is -2.71. The performance difference is caused by slightly different coding rate, i.e., 0.33 for 10MHz and 0.37 for 5MHz.
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Figure 2: Simulation results for TM4 single layer spatial multiplexing test with 10MHz and 5MHz

· Proposal 2: Add 0.8dB to the existing 10MHz required SNR for 5MHz single layer TM4 PDSCH performance requirement.
4 Multi-layer TM4 PDSCH test
We should compare the simulation results of 2Tx multi-layer TM4 PDSCH test between with 10MHz and 5MHz bandwidth. The test parameters for 10MHz requirements are given in Table 8.2.1.4.2-1 and Table 8.2.1.4.2-2 Test 1 in sub-clause 8.2.1.4.1 of TS36.101. The test parameters for 5MHz requirements are given in tables below.

-------------------------------------------------------   Text in 36.101 ----------------------------------------------------------------------
8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.2-2,with the addition of the parameters in Table 8.2.1.4.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.

Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1-2
	Test 2A

	Downlink power allocation
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	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	50
	25

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	1
	1

	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	110000
	110000

	PDSCH transmission mode
	
	4
	4

	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).


Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.35 FDD
	OP.1 FDD
	 EPA5
	2x2 Low
	70
	18.9
	2-8

	2
	10 MHz
	R.11 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	14.3
	2-8

	2A (Note 1)
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	TBD
	2-8

	Note 1:
Test with 5MHz applies only for UE not supporting 10MHz in the band under test.


-------------------------------------------------------   End of text in 36.101 ----------------------------------------------------------------------
In Figure 3, we provide the simulation results with 5MHz and 10MHz. The required SNR without impairments for 10MHz TM4 multi-layer PDSCH test at 70% relative throughput is 12.14dB. The required SNR without impairments for 5MHz is 11.41. The performance difference is caused by slightly different coding rate, i.e., 0.49 for 10MHz and 0.478 for 5MHz.
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Figure 3: Simulation results for TM4 Multi-layer spatial multiplexing test with 10MHz and 5MHz

The straight forward way to get the new requirement with 5MHz is to have a simulation campaign. But it will cause more time. The alternative solution may be set the extra delta SNR based on 10MHz requirement. We slightly prefer the latter solution. Based on our simulation results, we propose that

· Proposal 3: Add -0.7dB to the existing 10MHz required SNR for 5MHz multi-layer TM4 PDSCH performance requirement.
5 Conclusions
In this contribution, the detailed test parameters and simulation results for the new proposed 5MHz demodulation performance requirements are provided.
Based on the simulation results, we propose that for TM3 PDSCH test:

· Proposal 1: Add -0.7dB to the existing 10MHz required SNR for 5MHz TM3 PDSCH performance requirement.
If the group are happy to introduce new TM4 tests, we propose that

· Proposal 2: Add 0.8dB to the existing 10MHz required SNR for 5MHz single layer TM4 PDSCH performance requirement.
· Proposal 3: Add -0.7dB to the existing 10MHz required SNR for 5MHz multi-layer TM4 PDSCH performance requirement.
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