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1. Introduction

In the last meeting, demodulation requirement for Carrier Aggregation was discussed [1]. The CRs have already been agreed [3] [4], but the requirement values are TBD. The agreed way forward document [2] in the last meeting suggests that simulation results with impairments are needed to finalize requirement. In this way forward document, it is also suggested that 10+10MHz case simulation results are also needed, since we cannot reach the consensus for the additional margins to Rel-8 requirement values. In this contribution, we show our simulation results with impairments for the conditions agreed in [3] [4]. 
2. Simulation results
Simulation results without implementation impairments for CA test cases are shown in Table 1. The assumptions described in [3] and [4] are applied. In addition, 30Hz frequency offset between 2 CC at transmitter is also considered in the simulation.
Table 1 simulation results with impairments for CA test scenario
	Duplex
	Transmission mode
	Test number
	Bandwidth
	Reference channel
	Propagation condition
	Correlation matrix and antenna configuration
	SNR at 70 throughput

	FDD
	1
	20
	2x20MHz
	R.42 FDD
	EVA5
	1x2 low
	-2.2dB

	FDD
	3
	2
	2x20MHz
	R.30 FDD
	EVA70
	2x2 low
	12.3dB

	TDD
	1
	20
	2x20MHz
	R.42 TDD
	EVA5
	1x2 low
	-1.8dB

	TDD
	3
	2
	2x20MHz
	R.30-1 TDD
	EVA70
	2x2 low
	12.5dB

	TDD
	4
	2
	2x20MHz
	R.43 TDD
	EVA5
	4x2 low
	9.6dB

	FDD
	1
	1
	2x10MHz
	R.2 FDD
	EVA5
	1x2 low
	-1.6dB

	FDD
	3
	1
	2x10MHz
	R.11 FDD
	EVA70
	2x2 low
	12.8dB

	FDD
	4
	2
	2x10MHz
	R.14 FDD
	EVA5
	4x2 low
	10.1dB


For reference, simulation results without implementation impairments which have been already presented in the last meeting [5] are shown in the attached excel file.

For information, Table 2 shows the summary of simulation results with impairments when we specified Rel-8 requirement which is described in [6].

Table 2 Summary of simulation results with impairments for Rel-8 in [6]
	
	TM1 (10MHz)
	TM3
(10MHz)
	TM4
(10MHz)

	Test
point
	70%
	70%
	70%

	Ericsson
	-2.5
	12.4
	8.8

	Freescale
	-2.1
	12.0
	

	TI
	-2.1
	12.3
	

	LGE
	-2.1
	12.8
	

	NTT DoCoMo
	-0.3
	
	

	Motorola
	-0.7
	13.0
	10.1

	Marvell
	-2.2
	
	

	Nokia
	-1.2
	12.8
	10.2

	Fujitsu
	-1.6
	12.8
	10.1

	InterDigital
	-1.9
	13.4
	10.6

	NEC
	-1.0
	12.7
	10.0

	Qualcomm
	-0.8
	9.8
	10.1

	Samsung
	
	12.4
	

	NXP
	-1.2
	
	

	Huawei
	
	13.4
	

	STD
	0.69
	0.94
	0.56

	SPAN
	2.2
	3.6
	1.8

	AVE
	-1.5
	12.5
	10.0

	Margin
	0.5
	0.5
	0.5

	Requirement
	-1.0
	13.0
	10.5


For TM4 10MHz FDD case, the detailed parameters are unclear from the agreed CR [3], but we assume that parameters are the same as single carrier cases.  Corresponding text proposal is shown below.
-----------------------------------------------------------------Text proposal----------------------------------------------------------------------
8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.3-2, with the addition of the parameters in Table 8.2.1.4.3-1 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 8.2.1.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
	
[image: image1.wmf]A

r


	dB
	-6
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	dB
	-6 (Note 1)
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at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	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 8.2.1.4.3-2: 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
	[TBD]
	EVA5
	4x2 Low
	70
	[TBD]
	3-8
	CL_A-A


------------------------------------------------------------End of text proposal------------------------------------------------------------------

3. Conclusion

Simulation results for Carrier Aggregation demodulation performance have been presented. These results can be used to finalize CA demodulation requirements.
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