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1 Introduction
In the RAN4 meeting #58AH, a way forward on down link CA demodulation was agreed [1]. The remaining issues are: 1) an additional margin for RF impairments specific to carrier aggregation; 2) the impact of soft buffer limitation; 3) 20MHz single carrier requirements for building up the CA tests. For the second issue, since RAN1 was still working on this, it would be suitable for RAN4 to wait for RAN1’s agreement on soft buffer partitioning. In this paper, we will mainly focus on the other two issues.
2 Discussion
2.1 Additional margin
In the previous RAN4 meetings, there were discussions on whether additional impairment margin for CA specific RF. For intra-band CA, the additional margin was thought to come from the higher nonlinear distortion at the UE receive due to an extended bandwidth support. And for inter-band CA, the additional margin was thought to come from the additional linear distortion from RF-front-end filters (diplexer, quadplexer) and nonlinear distortion (harmonics and intermodulation) at the transceiver.
In our understanding the cause of additional margin for intra/inter-band CA might be different. But the CA capable UE could work on the single carrier allocation, too. The question would be whether the additional linear distortion from RF-front-end filters (diplexer and quadplexer) and nonlinear distortion could be applied for the CA capable UE with the single carrier allocation especially for inter-band CA cases? If it was true, it implies that the performance of CA capable UE using the single carrier allocation would degrade compared to Rel-8. If not, why these should lead to the additional impairment margins for CA, especially for inter-band CA, since the mutual interferences between CCs for inter-band CA might be neglectable. 
And as pointed out offline, the noise raising might not be the main cause for CA demodulation, since these tests are measured at a little higher SNR.
So in our view the additional margin might apply for intra-band CA, but for inter-band CA it would need more study.
2.2 20MHz test cases
In this section we give our initial simulation results for 20MHz SIMO and MIMO test cases as shown in Table.1 and Table.2. The detailed assumptions are given in [1] and TS36.101. In the annex we also give the new FRC for both test cases.
Table.1 20MHz test case for CA SIMO
	Scenario
	Description
	Reference channel for single carrier
	Propagation model
	Antenna correlation
	Applicable UE Categories
	Verification point

	
	
	
	
	
	UE Category
	CA Capability
	

	x.1
	1x2 QPSK 1/3 2x20MHz
	R.xx
	EVA5
	Low
	5-8
	A-A, or C
	70% tp


Table.2 20MHz test case for CA MIMO
	Scenario
	Description
	Reference channel for single carrier
	Propagation model
	Antenna correlation
	Applicable UE Categories
	Verification point

	
	
	
	
	
	UE Category
	CA Capability
	

	y.1
	2x2 16QAM 1/2 2x20MHz LD-CDD
	R.30
	EVA70
	Low
	[5-8]
	A-A, or C
	70% tp
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Figure 1 Simulation result for 20MHz CA SIMO test case
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Figure 2 Simulation result for 20MHz CA MIMO test case
Table.3 Simulation results

	Scenario
	Description
	Verification point
	SNRs

	x.1
	1x2 QPSK 1/3 20MHz
	70%
	-3.1

	
	
	30%
	-6.8

	y.1
	2x2 16QAM 1/2 20MHz LD-CDD
	70%
	11.9

	
	
	30%
	3.6


3 References

[1] Renesas Electronics Europe, et al, R4-112330, ”Minutes of CA UE demodulation adhoc, 14 April 2011”, RAN4 #58AH, Shanghai, 2011-04.
4 Annex: FRC of 20MHz single carrier tests for CA requirements
A.3.3
Reference measurement channels for PDSCH performance requirements (FDD)

A.3.3.1
Single-antenna transmission (Common Reference Symbols)

Table A.3.3.1-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 FDD
	
	
	R.2 FDD
	
	R.xx FDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	100

	Allocated subframes per Radio Frame
	
	10
	
	
	10
	
	10

	Modulation
	
	QPSK
	
	
	QPSK
	
	QPSK

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	
	
	4392
	
	8760

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

	  For Sub-Frame 0
	Bits
	152
	
	
	4392
	
	8760

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

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

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

	  For Sub-Frame 0
	
	1
	
	
	1
	
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	
	
	13800
	
	27600

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

	  For Sub-Frame 0
	Bits
	528
	
	
	12960
	
	26760

	Max. Throughput averaged over 1 frame
	Mbps
	0.342
	
	
	3.953
	
	7.884

	UE Category
	
	1-5
	
	
	1-5
	
	5-8

	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)




<< Unchanged sections omitted >>
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)

A.3.3.2.1
Two antenna ports

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.30 FDD
	R.35 FDD

	Channel bandwidth
	MHz
	
	10
	10
	5
	10
	20
	10

	Allocated resource blocks
	
	
	50
	50
	25
	40
	100
	50

	Allocated subframes per Radio Frame
	
	
	10
	10
	10
	10
	10
	10

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

	Target Coding Rate
	
	
	1/3
	1/2
	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
	10296
	25456
	19848

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

	  For Sub-Frame 0
	Bits
	
	4392
	12960
	4968
	10296
	25456
	18336

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

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

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

	  For Sub-Frame 0
	Bits
	
	1
	3
	1
	2
	5
	3

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	

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

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

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

	Max. Throughput averaged over 1 frame
	Mbps
	
	3.953
	11.664
	5.086
	9.266
	22.910
	17.712

	UE Category
	
	
	1-5
	2-5
	1-5
	1-5
	[2-8]
	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)




<< Unchanged sections omitted >>
A.3.4
Reference measurement channels for PDSCH performance requirements (TDD)

A.3.4.1
Single-antenna transmission (Common Reference Symbols)

Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 TDD
	
	
	R.2 TDD
	
	R.xx TDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	100

	Uplink-Downlink Configuration (Note 4)
	
	1
	
	
	1
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	
	
	4+2
	
	4+2

	Modulation
	
	QPSK
	
	
	QPSK
	
	QPSK

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	408
	
	
	4392
	
	8760

	  For Sub-Frames 1,6
	Bits
	n/a
	
	
	3240
	
	7736

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

	  For Sub-Frame 0
	Bits
	208
	
	
	4392
	
	8760

	Number of Code Blocks per Sub-Frame
(Note 5)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	
	
	1
	
	2

	  For Sub-Frames 1,6
	
	n/a
	
	
	1
	
	2

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

	  For Sub-Frame 0
	
	1
	
	
	1
	
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1368
	
	
	13800
	
	27600

	  For Sub-Frames 1,6
	Bits
	n/a
	
	
	11256
	
	22656

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

	  For Sub-Frame 0
	Bits
	672
	
	
	13104
	
	26904

	Max. Throughput averaged over 1 frame
	Mbps
	0.102
	
	
	1.966
	
	4.175

	UE Category
	
	1-5
	
	
	1-5
	
	5-8

	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. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point. 

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:
As per Table 4.2-2 in TS 36.211 [4]

Note 5:      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)




<< Unchanged sections omitted >>
A.3.4.2
Multi-antenna transmission (Common Reference Signals)

A.3.4.2.1
Two antenna ports

Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

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

	Channel bandwidth
	MHz
	10
	10
	10
	5
	10
	20
	10

	Allocated resource blocks
	
	50
	50
	50
	25
	40
	100
	50

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2
	4+2
	4+2
	4+2
	4+2

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

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

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	4392
	12960
	12960
	5736
	10296
	25456
	19848

	  For Sub-Frames 1,6
	
	3240
	9528
	9528
	5160
	9144
	22920
	15840

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

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

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	3
	3
	1
	2
	5
	4

	  For Sub-Frames 1,6
	
	1
	2
	2
	1
	2
	4
	3

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

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

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	13200
	26400
	26400
	12000
	21120
	52800
	39600

	  For Sub-Frames 1,6
	
	10656
	21312
	21312
	10512
	16992
	42912
	31968

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

	  For Sub-Frame 0
	Bits
	12528
	25056
	n/a
	10656
	19776
	51456
	n/a

	Max. Throughput averaged over 1 frame
	Mbps
	1.966
	5.794
	4.498
	2.676
	4.918
	12.221
	7.138

	UE Category
	
	1-5
	2-5
	2-5
	1-5
	1-5
	[2-8]
	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. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:      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).











