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Introduction
[bookmark: _GoBack]With more and more inter-band CA configurations defined, RAN4 has specified detailed AMPR requirements for different UL CA configurations. However, in RAN5 the FR1 AMPR for CA test case are not fully aligned with the core requirements. It is necessary to look at these core requirements and analyze how to design the AMPR test case better for the inter-band UL CA configurations. 
This document is proposed to analysis the AMPR for inter-band UL CA testing in RAN5.
Discussion 
In TS 38.101-1[1] clause 6.2A.3.1.3, the AMPR requirements for 2UL inter-band CA configuration are defined in two cases since Rel-15: 
Case 1:	the CA configuration is NOT included in table 6.2A.3.1.3-1
Case 2:	the CA configuration is included in table 6.2A.3.1.3-1
In latest core specification [1], table 6.2A.3.1.3-1 is extracted as below:
[bookmark: _Hlk155271678]Table 6.2A.3.1.3-1: Additional Requirements for uplink inter-band carrier aggregation (two-bands)
	NR CA combination
	Band
	Applied
NS
	Requirements 
(clause)
	A-MPR 
(table/clause)
	Note

	CA_n1-n3
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	

	CA_n1-n8
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	
	n8
	43
	6.5.3.3.5
	Clause 6.2.3.6
	

	
	
	43U
	6.5.3.3.5, 6.5.2.4.2
	Clause 6.2.3.6
	

	CA_n1-n18
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	
	n18
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	

	CA_n1-n28
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1,2

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	
	n28
	17
	6.5.3.3.2
	N/A
	

	CA_n1-n40
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	CA_n1-n41
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n1-n74
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	
	n74
	37
	6.5.3.3.6
	Table 6.2.3.8-1
	

	CA_n1-n77
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	CA_n1-n78
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	CA_n1-n79
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	1

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	

	CA_n3-n8
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	
	n8
	43
	6.5.3.3.5
	Clause 6.2.3.6
	

	
	
	43U
	6.5.3.3.5, 6.5.2.4.2
	Clause 6.2.3.6
	

	CA_n3-n18
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	
	n18
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	

	CA_n3-n28
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	CA_n3-n40
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n3-n41
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n3-n74
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	
	n74
	37
	6.5.3.3.6
	Table 6.2.3.8-1
	

	CA_n3-n77
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n3-n78
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n3-n79
	n3
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n5-n28
	n5
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	CA_n5-n77
	n5
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n5-n78
	n5
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n5-n79
	n5
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n8-n40
	n8
	43
	6.5.3.3.5
	Clause 6.2.3.6
	1

	
	
	43U
	6.5.3.3.5, 6.5.2.4.2
	Clause 6.2.3.6
	

	CA_n8-n41
	n8
	43
	6.5.3.3.5
	Clause 6.2.3.6
	1

	
	
	43U
	6.5.3.3.5, 6.5.2.4.2
	Clause 6.2.3.6
	

	
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n8-n78
	n8
	43
	6.5.3.3.5
	Clause 6.2.3.6
	1

	
	
	43U
	6.5.3.3.5, 6.5.2.4.2
	Clause 6.2.3.6
	

	CA_n8-n79
	n8
	43
	6.5.3.3.5
	Clause 6.2.3.6
	1

	
	
	43U
	6.5.3.3.5, 6.5.2.4.2
	Clause 6.2.3.6
	

	CA_n18-n28
	n18
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1, 2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	CA_n18-n41
	n18
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n18-n74
	n18
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	
	n74
	37
	6.5.3.3.6
	Table 6.2.3.8-1
	

	CA_n18-n77
	n18
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n18-n78
	n18
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1

	CA_n26-n28
	n26
	100
	6.5.2.4.2
	Table 6.2.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	CA_n28-n40
	n28
	17
	6.5.3.3.2
	N/A
	2

	CA_n28-n41
	n28
	17
	6.5.3.3.2
	N/A
	2

	
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n28-n74
	n28
	17
	6.5.3.3.2
	N/A
	2
2

	
	n74
	37
	6.5.3.3.6
	Table 6.2.3.8-1
	

	CA_n28-n77
	n28
	17
	6.5.3.3.2
	N/A
	2

	CA_n28-n78
	n28
	17
	6.5.3.3.2
	N/A
	2

	CA_n28-n79
	n28
	17
	6.5.3.3.2
	N/A
	2

	CA_n40-n41
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n41-n74
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	
	n74
	37
	6.5.3.3.6
	Table 6.2.3.8-1
	

	CA_n41-n77
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n41-n78
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n41-n79
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n74-n77
	n74
	37
	6.5.3.3.6
	Table 6.2.3.8-1
	

	CA_n74-n78
	n74
	37
	6.5.3.3.6
	Table 6.2.3.8-1
	

	NOTE 1:	NS_05U, NS_43U and NS_100 can be signalled for NR bands that have UTRA services deployed and the requirements in clause 6.5.2.4.2 are only applicable to the signalling carrier.
NOTE 2:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.



After comparing with the CA configurations in table 6.2A.1.3-1: UE Power Class for uplink inter-band CA (two bands) in [1], clearly not all inter-band UL CA configurations which exists in table 6.2A.1.3-1 are included in table 6.2A.3.1.3-1 (AMPR), i.e. CA_n24A-n41A, CA_n24A-n48A and CA_n24A-n77A. 
Observation 1:		Table 6.2A.3.1.3-1 in [1] doesn’t include all the defined inter-band UL CA configurations.
For Case 1 with the inter-band CA configurations included in table 6.2A.3.1.3-1, the AMPR requirements are defined as below:
The requirements in Table 6.2A.3.1.3-1 are specified in terms of an additional spectrum emission requirement with their associated network signalling values and the allowed A-MPR. Unless otherwise stated, the combined requirements and allowed A-MPR are applicable on both bands when both component carriers are active. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet the additional requirement for a specific
For these specified combined AMPR requirements for each CA configuration, they should be tested with each signalling value and the allowed A-MPR applied on the corresponding carrier under 2UL CA scenario.
Observation 2:		For the 2UL CA configurations in table 6.2A.3.1.3-1 in [1], the defined combined AMPR requirements should be verified with 2UL CA.
For Case 2, the AMPR requirements are defined as:
Unless specified in Table 6.2A.3.1.3-1, for inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.3 apply only to the indicated carrier.
If an inter-band UL CA configuration is not specified in table 6.2A.3.1.3-1, then the AMPR requirements in clause 6.2.3 is applied for each component carrier. For this case 2, the core requirement doesn’t require that the UE be tested when both uplink component carriers are activated. That’s the main difference between the AMPR requirements for Case 1 and Case 2.
Once the UE test the AMPR for both bands in this configuration in single carrier test case 6.2.3 in [2], the test coverage is already enough. There’s no need to repeat the AMPR testing for the same bands under the CA configuration. 
Observation 3:		For the 2UL CA configurations NOT specified in table 6.2A.3.1.3-1 in [1], testing AMPR for each band in test case 6.2.3 provides enough test coverage for AMPR for CA testing.
Based on above analysis, only the specified CA band combinations and corresponding combined AMPR requirements in table 6.2A.3.1.3-1 in TS 38.101-1 need to be tested in TS 38.521-1 test case 6.2A.3.1.
Proposal: 	Only the CA configuration and combined AMPR requirements given in table 6.2A.3.1.3-1 in TS 38.101-1 need to be tested in TS 38.521-1 test case 6.2A.3.1
Conclusion
Based on the above discussion, following observations can be obtained: 
Observation 1:		Table 6.2A.3.1.3-1 in [1] doesn’t include all the defined inter-band UL CA configurations.
Observation 2:		For the 2UL CA configurations in table 6.2A.3.1.3-1 in [1], the defined combined AMPR requirements should be verified with 2UL CA.
Observation 3:		For the 2UL CA configurations NOT specified in table 6.2A.3.1.3-1 in [1], testing AMPR for each band in test case 6.2.3 provides enough test coverage for AMPR for CA testing.
To avoid redundant testing, RAN5 can consider the following proposal:
Proposal: 	Only the CA configuration and combined AMPR requirements given in table 6.2A.3.1.3-1 in TS 38.101-1 need to be tested in TS 38.521-1 test case 6.2A.3.1
The proposal is implemented in CRs R5-240307 and R5-240308.
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