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1.
Introduction
It has not been possible to implement the Category 3 UE test cases for Soft buffer management demodulation for TDD-FDD CA, because in the 20MHz+20MHz scenario there appears to be a contradiction between the Reference Measurement channels and the capability of the UE.

Anritsu would like to clarify the understanding in RAN4 before preparing CRs.
2.
Observations on Requirements in TS 36.101
The extracts below from TS 36.101 v14.0.0 shows that for FDD-FDD CA and TDD-TDD CA, different Reference measurement channels are used according to the UE capability.

For UE Category 4, R.35-1 FDD is used, and delivers 30576 bits x 2 layers x 2 CCs, giving 122304 bits.
The UE Category 4 capability is 150752 bits (Maximum number of DL-SCH bits received within a TTI) √.
For UE Category 3, R.30 FDD is used, and delivers 25456 x 2 layers x 2 CCs, giving 101824 bits.
The UE Category 3 capability is 102048 bits (Maximum number of DL-SCH bits received within a TTI) √.
· A Category 3 UE cannot receive R.35-1 FDD 
Table 8.2.1.3.1A-2: Minimum performance soft buffer management test (FRC) for CA

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)

	1
	2x20 MHz
	R.30 FDD
	OP.1 FDD (NOTE 1)
	EVA70
	2x2 Low
	70
	13.2

	2
	15MHz +

10MHz
	R.35-2 FDD for 15MHz CC
	OP.1 FDD (NOTE 1)
	EVA5
	2x2 Low
	70
	15.1

	
	
	R.35-3 FDD for 10MHz CC
	OP.1 FDD (NOTE 1)
	
	
	70
	15.1

	3
	20MHz +  10MHz
	R.30 FDD for 20MHz CC
	OP.1 FDD (NOTE 1)
	EVA70
	2x2 Low
	70
	13.5 

	
	
	R.11 FDD for 10MHz CC
	OP.1 FDD (NOTE 1)
	
	
	70
	13.5

	4
	20MHz + 15MHz
	R.30 FDD for 20MHz CC
	OP.1 FDD (NOTE 1)
	EVA70
	2x2 Low
	70
	13.5 

	
	
	R.30-1 FDD for 15MHz CC
	OP.1 FDD (NOTE 1)
	
	
	70
	13.5

	5
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (NOTE 1)
	EVA5
	2x2 Low
	70
	15.8 

	6
	20MHz + 10MHz
	R.35-1 FDD for 20MHz CC
	OP.1 FDD (NOTE 1)
	EVA5
	2x2 Low
	70
	15.9

	
	
	R.35-3 FDD for 10MHz CC
	OP.1 FDD (NOTE 1)
	
	
	70
	15.9

	7
	20MHz + 15MHz
	R.35-1 FDD for 20MHz CC
	OP.1 FDD (NOTE 1)
	EVA5
	2x2 Low
	70
	15.9

	
	
	R.35-2 FDD for 15MHz CC
	OP.1 FDD (NOTE 1)
	
	
	70
	15.9

	NOTE 1:
For CA test cases, the OCNG pattern applies for each CC.
NOTE 2:
For Test 2, 3, 4, 6, 7 the Fraction of maximum Throughput applies to each CC. 

NOTE 3:
 The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 8.2.1.3.1A-3: Test points for soft buffer management tests for CA

	UE category
	Bandwidth combination with maximum aggregated bandwidth (NOTE 1)

	
	2x20MHz
	15MHz+10MHz
	20MHz+10MHz
	20MHz+15MHz

	3
	1
	2
	3
	4

	4
	5
	N/A
	6
	7

	NOTE 1:
Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.6A.1-1and Table 5.6A.1-2.


For TDD-TDD, the 2x20MHz test using R.35-1 TDD is only applied to UE Cat 4, see turquoise highlight. And again for UE Cat 3, a different FRC R.30-2 TDD is used, with smaller payload.

Table 8.2.2.3.1A-2: Minimum performance soft buffer management test (FRC) for CA

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	2x20 MHz
	R.30-2 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3

	2
	2x20 MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	15.7
	4

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

Note 2: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


For FDD PCell (FDD-TDD), there are two versions of the 2x20MHz test depending on whether the UE is Category 3 or Category 4, but both have the same Reference Measurement channels and almost identical SNR values. Should the Tests for UE category 3 (yellow highlight) specify a different Reference Measurement channel and a different SNR? It would also be useful to know whether the propagation condition is as intended. 
Table 8.2.3.2.1A-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

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	1
	PCell
	20MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	16.4
	3

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	16.3
	

	2
	PCell
	20MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	16.3
	4

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	16.3
	

	3
	PCell
	10MHz
	R.35-3 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	16.0
	3

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	16.3
	

	4
	PCell
	10MHz
	R.35-3 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	16.0
	4

	
	SCell
	20MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	
	
	70
	16.3
	

	5
	PCell
	15MHz
	R.35-2 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	16.0
	3

	
	SCell
	20MHz
	R.35-1 TDD 
	OP.1 TDD (Note 1)
	
	
	70
	16.3
	

	6
	PCell
	15MHz
	R.35-2 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	16.0
	4

	
	SCell
	20MHz
	R.35-1 TDD 
	OP.1 TDD (Note 1)
	
	
	70
	16.3
	

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3B.


For TDD PCell in Table 8.2.3.2.2A-2 the same scenarios appear.
3.
Clarifications
Two clarifications are requested:
· For a Category 3 UE TDD-FDD 20MHz+20MHz test, did RAN4 intend a lower payload Reference measurement channel than R.35-1?
· If so, what SNR value applies, and what propagation condition should be used?
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