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In the last RAN4 meetings, way forwards for on the bandwidth coverage of CA demodulation tests were agreed. In this contribution, we provide initial simulation result for CA TM4 demodulation test based on agreed WF.
1 Introduction

In the last meeting, way forwards for on the bandwidth coverage of CA demodulation tests were agreed [1] as follows:
· Normal tests:
· A new TM4 20MHz+20MHz test is added to cover the FDD intra-band CA band configurations
· Define 2x20MHz FRC with full PRB allocation and same MCS as 2x10MHz test.
· Power imbalance test:
· There is no need to add or change power imbalance tests in Rel-10/11;
· Soft buffer management tests:
· Option 1: Define a new soft buffer management test for 10MHz+10MHz with fading channel conditions; 
· Option 2: New soft buffer tests should be added for 10MHz+15MHz, 10MHz+20MHz and 15MHz+20MHz, if the feasibility is justified for these bandwidth combinations.
· Companies are encouraged to evaluate whether all the proposed bandwidth combinations are needed and which bandwidth combinations should be defined.
· Other options are not precluded.
· Study all the options considering the UE categories.
· Sustained data rate tests:
· Option 1: New sustained data rate tests for 10MHz+10MHz, 10MHz+15MHz, 10MHz+20MHz, and 15MHz+20MHz;
· Which bandwidth combinations to be defined depends on UE categories.
· Option 2: Define a new sustained data rate for 10MHz+10MHz.
· Apply this new SDR test to Rel-10/11
· 10MHz+10MHz should be defined at least for Rel-10 inter-band CA
· Other options are not precluded. 
· CA periodic CQI test: 
· A new 20MHz+20MHz test is added to cover the FDD intra-band CA band configuration
In this contribution, we provide initial simulation result for CA TM4 demodulation test as agreed WF.
2 Discussion

For simulation assumptions, almost all simulation assumptions are  from Test 2 of Table 8.2.1.4.3-1/2 on TS 36.101[2], except channel bandwidth of 2x20 MHz and its associated parameters as in agreed WF[1]. Used simulation assumptions are presented in Table 1 and 2. Also, used FRC of MCS14 which is same MCS with R.14 of existing 2x10 MHz test is defined in Table 3.
Table 1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1-2
	Test 3

	Downlink power allocation
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	dB
	-6
	-6
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	dB
	-6 (Note 1)
	-6 (Note 1)

	
	(
	dB
	3
	3
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at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	6
	8

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	1
	1

	Reporting mode
	
	PUSCH 1-2
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000
	0000000000000000000000000000000011111111111111110000000000000000

	CSI request field (Note 3)
	
	‘10’
	‘10’

	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).

Note 3:     CSI request field applies for CA demodulation requirement only. Multiple CC-s under test are configured as the 1st set of serving cells by higher layers.
Note 4:
For CA test cases, ACK/NACK bits are transmitted using PUSCH with PUCCH format 1b with channel selection configured.
Note 5:
For CA test cases, the same PDSCH transmission mode is applied to each component carrier.


Table 2: Minimum performance Multi-Layer Spatial Multiplexing (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
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x2 Low
	70
	14.7
	2-8
	-

	2
	2x10 MHz
	R.14 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.8
	3-8
	CL_A-A

	3
	2x20 MHz
	R.xx FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	TBD
	3-8
	CL_A-A

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


Table 3: Fixed Reference Channel four antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.xx FDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks (Note 4)
	
	100

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	25456

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	24496

	Number of Code Blocks
(Notes 3 and 4)
	
	

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

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	
	5

	Binary Channel Bits (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	51200

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	49664

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	22.814

	UE Category
	
	≥ 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.


Also we use practical channel and noise estimation and 6 % of Tx EVM in our simulation results.

In figure 1, we present our simulation results. From figure 1, required SNR to archive 70% of maximum throughput is  9.0 dB.
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Figure 1.  CA 2x20 TM4 simulation results

3 Conclusion
In this contribution, we provide our simulation results for normal test of 2x20 MHz TM4 CA demodulation test as agreed WF. These results can be used to align between interesting companies to make CA demodulation requirements.
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