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1
Introduction
In RAN5#65 meeting, the rule “if 3DL CA is tested, skip fallback 2DL CA” was endorsed [1]. However, after that, 3DL CA combinations are specified at RAN4 and some of them are difficult to apply this rule. In this paper, we would like to discuss the exception of the rule “if 3DL CA is tested, skip fallback 2DL CA”. 
2
Discussion
As already discussed in RAN5 meetings, 3DL CA test points shall cover all the test points defined in the fallback 2DL CA. However, in some 3DL CA combinations, this cannot be satisfied. Two condidtions are discussed in this paper. 
· Condition 1 (the uplink cannot be active in any one of the bands that the fallback 2DL CA supports)

In some 3DL CA combinations, the band which uplink can be active is restricted. As for one example, CA_1A-41C meets this condition. Figure 1 shows the available PCC setting patterns for CA_1A-41C and for the fallback 2DL CA. RAN4 has already specified that CA_1A-41C is applicable for the UE supporting inter-band carrier aggregation with the uplink active in the FDD band [2]. It means that only Band 1 is set as the PCC for CA_1A-41C. This restriction is applied to CA_1A-41A, too. On the other hand, in the CA_41C, the fallback 2DL CA, Band 41 is set as the PCC. In order to cover all the test points defined in the fallback 2DL CA, CA_41C need to be tested. In this way, if the uplink cannot be active in any one of the bands that the fallback 2DL CA supports, the corresponding fallback 2DL CA shall be tested.
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Fig. 1 Available PCC setting patterns for CA_1A-41C and those for the fallback 2DL CA
Proporsal 1: If the uplink cannot be active in any one of the bands that the fallback 2DL CA supports, the corresponding fallback 2DL CA shall be tested even if the 3DL CA is tested.  
· Condition 2 (the bandwidth of operating band for the 3DL CA is different from that for the fallback 2DL CA)

As for one example, 1A-18A-28A is discussed. Figure 2 shows the bandwidths of operating bands for CA_1A-18A-28A and those for the fallback 2DL CA. The bandwidth of Band 28 is 30 MHz (DL: 758 – 788 MHz, UL: 703 – 733 MHz) in case of CA_1A_18A_28A. On the other hand, in case of CA_1A-28A, the bandwith of Band 28 is 45 MHz (DL: 758 – 803 MHz, UL: 703 – 748 MHz). This is because the frequency band of Band 18 is close to that of Band 28. It means that CA_1A_18A_28A cannot cover all the test points defined in the CA_1A-28, and then CA_1A-28A shall be tested. In this way, if the bandwidth of the operating band for the 3DL CA is different from that for the fallback 2DL CA, the corresponding fallback 2DL CA shall be tested.
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Fig. 2 Bandwidths of operating bands for CA_1A-18A-28A and those for the fallback 2DL CA
Proporsal 2: If the bandwidth of the operating band for the 3DL CA is different from that for the fallback 2DL CA, the corresponding fallback 2DL CA shall be tested even if the 3DL CA is tested. 
In addition, CA_1A-18A-28A has another point to be considered for testing. In RAN4, the UE architecture for CA_1A-18A-28A was approved [3]. In [3], Band 18 duplexer for CA_1A-18A is not used to CA_1A-18A-28A because Band 18 + Band 28L Quadplexer is used. It means that CA_1A-18A-28A test does not ensure the performance of CA_1A-18A. Thererfore, CA_1A-18A shall also be tested. 

However, testing CA_1A-18A and CA_1A-28A in addition to CA_1A-18A-28A increases the test time and it is not desirable. Since only KDDI will operate this CA combination, the test point for CA_1A-18A-28A can be reduced if CA_1A-18A and CA_1A-28A are tested. Table 1 shows the test points to confirm UE performance from KDDI’s viewpoint.  

Table 1:
Test Configuration Table (Inter-band)
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes.
	Refer to test point

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Refer to test point

	Network signalling value
	NS_01

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	CA Configuration
	PCC NRB
	SCCs NRB
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC NRB_alloc

	PCC
	SCC1　
	SCC2　
	
	SCC1
	SCC2
	
	PCC
	SCC1
	SCC2
	
	

	Band 
	Range
	Band 
	Range
	Band 
	Range
	
	
	
	
	
	
	
	
	

	Test Parameters for CA_1A-18A-28A Configuration (Note 3)

	1
	Low
	18
	Low
	28
	Mid
	100
	50
	50
	QPSK
	100
	50
	50
	QPSK
	100

	1
	Low
	18
	Mid
	28
	High
	100
	75
	50
	QPSK
	100
	75
	50
	QPSK
	100

	18
	Low
	1
	Low
	28
	Mid
	50
	100
	50
	QPSK
	50
	100
	50
	QPSK
	25

	18
	Mid
	1
	Low
	28
	High
	75
	100
	25
	QPSK
	75
	100
	25
	QPSK
	25

	18
	Mid
	1
	Low
	28
	High
	75
	100
	50
	QPSK
	75
	100
	50
	QPSK
	25

	28
	High
	1
	Low
	18
	Mid
	25
	100
	75
	QPSK
	25
	100
	75
	QPSK
	25

	28
	Mid
	1
	Low
	18
	Low
	50
	100
	50
	QPSK
	50
	100
	50
	QPSK
	25

	28
	High
	1
	Low
	18
	Mid
	50
	100
	75
	QPSK
	50
	100
	75
	QPSK
	25

	Note 1: 
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-2.
Note 2: 
Depending on CA configurations, only the appropriate Uplink RB allocation value according to table 7.3.3-2 for UE supporting one uplink carrier is tested per Test CA configuration.
Note 3:     CA_1A-18A and CA_1A-28A shall also be tested. 


Proporsal 3: CA_1A-18A shall be tested even if CA_1A-18A-28A is tested.
3
Proposal
In this document, the followings are proposed. 
· Proporsal 1: If the uplink cannot be active in any one of the bands that the fallback 2DL CA supports, the corresponding fallback 2DL CA shall be tested even if the 3DL CA is tested.  
· Proporsal 2: If the operating band for the 3DL CA is different from that for the fallback 2DL CA, the corresponding fallback 2DL CA shall be tested even if the 3DL CA is tested. 

· Proporsal 3: CA_1A-18A shall be tested even if CA_1A-18A-28A is tested. 
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