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1 Introduction
The way forward for UE performance tests for TDD-FDD CA was agreed in [1] with the following information included.
The general way forward

· For TDD FDD CA demodulation performance and CSI requirements, the following common configurations are proposed:
· Full duplexing; 

· Self scheduling on each CC; 

· PUCCH format 3 as general configuration.
· TDD UL/DL configuration#1 is used in the test.

· Other UL/DL configuration can be FFS.

· Define separate tests for FDD PCell and TDD PCell case.

Soft buffer test

· For cat 3/4 UE, define 2DL TDD-FDD CA soft buffer management for bandwidth combinations of 20+20MHz and 20+10MHz.
· Use 0.39 64QAM as MCS for cat 3/4 UE

· For 3DL TDD-FDD CA, there is no soft buffer limitation issue for cat 6/7 UE.
In this contribution we provide the alignment results for soft buffer tests for TDD-FDD CA. 
2 Discussion and results
The current existing TDD-FDD CA configurations with 2 CCs are listed in Table 1.
Table 1 TDD-FDD CA configuration with 2 CCs

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_8A-40A
	8
	
	
	Yes
	Yes
	
	
	30
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_19A-42A
	19
	
	
	Yes
	Yes
	Yes
	
	35
	0


As this test is to verify the UE implementation for instantaneous buffer and with CA the soft buffer is shared among all CCs for TDD-FDD CA with the maximum bandwidth listed in Table 1 with UE Category as 3 and 4. The similar structure from the existing tests can be reused here for TDD-FDD CA.
The draft specification structure can be as example as following for TDD-FDD CA test. The CR for bringing in such tests is prepared in [3].
<starting of the draft structure>

8.2.3.3.1A
Soft buffer management test

For TDD-FDD CA, the requirements are specified in Table 8.2.3.3.1A-2, with the addition of the parameters in Table 8.2.3.3.1A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the UE performance with proper instantaneous buffer implementation. 

Table 8.2.3.3.1A-1: Test Parameters for CA

	Parameter
	Unit
	Test 1

	
	
	FDD Carrier
	TDD Carrier

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)

	
	(
	dB
	0
	0
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at antenna port
	dBm/15kHz
	-98
	-98

	ACK/NACK feedback mode
	
	PUCCH format 1b with channel selection
	PUCCH format 1b with channel selection

	PDSCH transmission mode
	
	3
	3

	Note 1:
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Note 2:
The same PDSCH transmission mode is applied to each component carrier.


Table 8.2.3.3.1A-2: Minimum performance (FRC) for CA 

	Test num.
	Band-width
	Reference channel
	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
	PCell
	20MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	TBD
	3
	CL_A-A

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	TBD
	
	

	2
	PCell
	20MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	TBD
	4
	CL_A-A

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	TBD
	
	

	3
	PCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1))
	EVA70
	2x2 Low
	70
	TBD
	3
	CL_A-A

	
	SCell
	20MHz
	R.35-1 FDD
	OP.1 FDD (Note 1
	
	
	70
	TBD
	
	

	4
	PCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	TBD
	4
	CL_A-A

	
	SCell
	20MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	
	
	70
	TBD
	
	

	5
	PCell
	10MHz
	R.35-3 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	3
	CL_A-A

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	TBD
	
	

	6
	PCell
	10MHz
	R.35-3 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	4
	CL_A-A

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	TBD
	
	

	7
	PCell
	20MHz 
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	3
	CL_A-A

	
	SCell
	10MHz
	R.35-3 FDD
	OP.1 FDD (Note 1)
	
	
	70
	TBD
	
	

	8
	PCell
	20MHz 
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	4
	CL_A-A

	
	SCell
	10MHz
	R.35-3 FDD
	OP.1 FDD (Note 1)
	
	
	70
	TBD
	
	

	9
	PCell
	15MHz
	R.35-2 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	3
	CL_A-A

	
	SCell
	20MHz
	R.35-1 TDD 
	OP.1 TDD (Note 1)
	
	
	70
	TBD
	
	

	10
	PCell
	15MHz
	R.35-2 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	4
	CL_A-A

	
	SCell
	20MHz
	R.35-1 TDD 
	OP.1 TDD (Note 1)
	
	
	70
	TBD
	
	

	11
	PCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	3
	CL_A-A

	
	SCell
	15MHz
	R.35-2 FDD 
	OP.1 FDD (Note 1)
	
	
	70
	TBD
	
	

	12
	PCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	TBD
	4
	CL_A-A

	
	SCell
	15MHz
	R.35-2 FDD 
	OP.1 FDD (Note 1)
	
	
	70
	TBD
	
	

	Note 1:
The OCNG pattern applies for each CC.


<end of the draft structure>
According to the test configurations above, the following Figure 1~12 show the TP for Test 1~12.
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Figure 1 Test 1 relative TP
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Figure 2 Test 2 relative TP
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Figure 3 Test 3 relative TP
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Figure 4 Test 4 relative TP

[image: image9.emf]0 5 10 15 20 25 30

-0.5

0

0.5

1

SNR [dB]

Relative TP over 1 frame

Test 5 FDD PCell TDD SCell 10+20MHz UE Cat 3 relative TP

 

 

FDD 10MHz

TDD 20MHz


Figure 5 Test 5 relative TP
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Figure 6 Test 6 relative TP
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Figure 7 Test 7 relative TP

[image: image12.emf]0 5 10 15 20 25 30

-0.5

0

0.5

1

SNR [dB]

Relative TP over 1 frame

Test 8 TDD PCell FDD SCell 10+20MHz UE Cat 4 relative TP

 

 

FDD 10MHz

TDD 20MHz


Figure 8 Test 2 relative TP
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Figure 9 Test 1 relative TP

[image: image14.emf]0 5 10 15 20 25 30

-0.5

0

0.5

1

SNR [dB]

Relative TP over 1 frame

Test 10 FDD PCell TDD SCell 15+20MHz UE Cat 4 relative TP

 

 

FDD 15MHz

TDD 20MHz


Figure 10 Test 2 relative TP
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Figure 11 Test 1 relative TP
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Figure 12 Test 2 relative TP

Proposal 1: Confirm the proposed test configurations, get alignment results for the proposed tests and agree with the test structure in this meeting.

3 Impairments results

Table 1 gives all the impairment results for all tests at test point of  70% of maximum throughput.
Table 1 Impairment results in SNR (dB) for single carrier

	Test No.
	Cell
	Bandwith
	RMC
	UE Category
	SNR (dB)

	1
	PCell
	20MHz
	R.35-1 FDD
	3
	15.41

	
	SCell
	20MHz
	R.35-1 TDD
	
	15.11

	2
	PCell
	20MHz
	R.35-1 FDD
	4
	15.30

	
	SCell
	20MHz
	R.35-1 TDD
	
	15.08

	3
	PCell
	20MHz
	R.35-1 TDD
	3
	15.11

	
	SCell
	20MHz
	R.35-1 FDD
	
	15.41

	4
	PCell
	20MHz
	R.35-1 TDD
	4
	15.09

	
	SCell
	20MHz
	R.35-1 FDD
	
	15.35

	5
	PCell
	10MHz
	R.35-3 FDD
	3
	14.74

	
	SCell
	20MHz
	R.35-1 TDD
	
	15.08

	6
	PCell
	10MHz
	R.35-3 FDD
	4
	14.73

	
	SCell
	20MHz
	R.35-1 TDD
	
	15.08

	7
	PCell
	20MHz 
	R.35-1 TDD
	3
	14.74

	
	SCell
	10MHz
	R.35-3 FDD
	
	15.08

	8
	PCell
	20MHz 
	R.35-1 TDD
	4
	15.08

	
	SCell
	10MHz
	R.35-3 FDD
	
	14.73

	9
	PCell
	15MHz
	R.35-2 FDD
	3
	14.74

	
	SCell
	20MHz
	R.35-1 TDD 
	
	15.08

	10
	PCell
	15MHz
	R.35-2 FDD
	4
	14.74

	
	SCell
	20MHz
	R.35-1 TDD 
	
	15.08

	11
	PCell
	20MHz
	R.35-1 TDD
	3
	15.08

	
	SCell
	15MHz
	R.35-2 FDD 
	
	14.74

	12
	PCell
	20MHz
	R.35-1 TDD
	4
	15.08

	
	SCell
	15MHz
	R.35-2 FDD 
	
	14.73


4 Conclusions

In this contribution we provide simulation results for TDD-FDD CA soft buffer tests with all existing maximum bandwidth combinations for TDD-FDD CA configuration with 2 CCs and also the test configuration and structure. The proposal is listed as following.
Proposal 1: Confirm the proposed test configurations, get alignment results for the proposed tests and agree with the test structure in this meeting.
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