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1. Introduction
In RAN4 #73, CRs for normal demodulation test and sustained data rate tests were technically endorsed but approval of the CRs were postponed to RAN4 #74 to handle test and applicability rule CRs simultaneously. In this contribution, we iterate out view in [1] on how performance requirements for TDD-FDD CA can be specified. Also, we provide simulation results for FDD SCell for TDD-FDD CA with TDD PCell.
2. Normal demodulation test
For normal demodulation test, following high level agreements were made as common configurations. 
· Full duplexing
· Self scheduling on each CC
· PUCCH format 3 as general configuration

In order to apply single carrier performance to TDD-FDD CA, we need to guarantee that there is no performance difference between single carrier and CA performance. One condition to guarantee same performance is to avoid spatial bundling of HARQ ACK/NACK due to limit in UL control channel bandwidth. However, for TDD-FDD CA with TDD PCell, spatial bundling of HARQ ACK/NACK bits are inevitable for TDD Pcell + 4 FDD Scell or TDD Pcell + 1 TDD Scell + 3 FDD Scell case. Also, in offline discussion, it was clarified that spatial bundling cannot be avoided by reducing PDSCH scheduling in FDD Scell to subset of availble DL subframes. With the understanding that test methodology needs to be revised for TDD Pcell + 4 FDD Scell or TDD Pcell + 1 TDD Scell + 3 FDD Scell case, RAN4 agreed to specify performance requirement for TDD-FDD CA based on single carrier performance. 
Table 1 summarizes test set for normal demodulation test for TDD-FDD CA. For FRCs, we can reuse FRCs defined for 3 DL CA. Also, we can reuse same performance requirement for FDD PCell, TDD PCell and TDD SCell case. For FDD SCell, we have to run simulation again since demodulation performance might be different due to modified HARQ timeline. Table 2 shows impairment results for FDD PCell, TDD PCell and TDD SCell, which is taken from [2]. 
Table 1. Test set up for normal demodulation test for TDD-FDD CA

	
	TDD-FDD CA with FDD PCell
	TDD-FDD CA with TDD PCell

	
	FDD PCell
	TDD SCell
	TDD PCell
	FDD SCell

	FRC
	Reuse existing FDD FRCs
	Reuse existing TDD FRCs
	Reuse existing TDD FRCs
	Reuse existing FDD FRCs

	Performance requirement
	Reuse single carrier performance for FDD CA
	Reuse single carrier performance for TDD CA
	Reuse single carrier performance for TDD CA
	Run simulation with HARQ modified timeline for TDD-FDD CA


Table 2. Impairment results for FDD PCell, TDD PCell and TDD SCell
	CINR (dB)
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	TM1 FDD
	-1.2
	-0.8
	-1.7
	-1.9
	-2.0

	TM1 TDD
	-0.7
	-1.0
	-1.6
	-1.3
	-1.5

	TM3 TDD
	12.7
	12.7
	13.2
	13.0
	13.0

	TM3 TDD
	13.3
	13.1
	13.5
	13.3
	13.3

	TM4 TDD
	9.4
	9.7
	10.1
	10.3
	10.3

	TM4 TDD
	9.7
	9.9
	10.5
	10.6
	10.6


2.1. FDD SCell in TDD-FDD CA with TDD PCell
Figure 1 shows simulation results for FDD SCell in TDD-FDD CA with TDD PCell. Note that FRCs are same as FDD CA in [2]. Table 2 shows impairment results based on simulation results. 
Table 3. Impairment results for FDD SCell
	CINR (dB)
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	TM1
	-1.2
	-0.8
	-1.6
	-1.9
	-2.0

	TM3
	12.8
	12.8
	13.3
	13.1
	13.1

	TM4
	9.6
	9.8
	10.3
	10.4
	10.5
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Figure 1. PDSCH throughput performance of FDD SCell in TDD-FDD CA with TDD PCell
3. Conclusion 

In this contribution, we provided impairment results for TDD-FDD CA demodulation tests.
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