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1. Introduction
According to the online agreement [1] in RAN4#88 Aug meeting, RAN4 may remove the intra-band UL CA in the core specification in Rel-15 due to no such band combination:
Agreement in RF room:
· The whole requirements for Intra band UL CA for FR1 will be introduced from Relase 16. 

· RAN4 furhter discuss if we can apply release independent from release 15. 

· The requirements specific to intra band ULC A in current Rel15 spec will be removed.

Accordingly, RAN5 may consider postpone the introduction of intra-band contiguous and non-contiguous UL CA in RAN5 spec. Considering this background in companion CRs [2-9] several test cases are provided for FR1 inter-band UL CA only.
In CRs [2-9] there are still many open issues as summarized in editor’s notes. This contribution presents candidate solution on one of the open issue, i.e., the test configuration especially for UL RB allocation of inter-band UL CA including following test cases: Frequency error, EVM, Carrier leakage, In-band emissions, SEM, ACLR, General spurious emissions, Spurious emission for UE co-existence, Transmit intermodulation.
2. Discussion
Refer to the test configuration of SC and inter-band UL CA for LTE specified in TS 36.521-1 [2] and test configuration for single carrier (non-CA) for NR SA FR1 specified in TS 38.521-1 [3], NR UL RB allocation for single carrier (non-CA) can also apply for PCC of NR inter-band-CA; NR UL RB allocation for single carrier (non-CA) may or may not apply for SCC of NR inter-band CA depending on test cases.
Observation 1: Full set or sub set of NR UL RB allocation for single carrier (non-CA) can apply for PCC of NR inter-band CA. 

Observation 2: NR UL RB allocation for single carrier (non-CA) may or may not apply for SCC of NR inter-band CA depending on test cases.
Observation 3: NR UL RB allocation for single carrier (non-CA) can apply for SCC of NR inter-band CA for the following test cases: Frequency error, Output RF spectrum emissions, Transmit intermodulation.
Observation 4: NR UL RB allocation for single carrier (non-CA) may not apply for SCC of NR inter-band CA for Transmit modulation quality cases including EVM/Carrier leakage/In-band emissions. Transmit modulation quality test cases configure 0 PRB allocation for SCC of NR inter-band CA.
Based on above observations, it can be concluded that NR UL RB allocation for single carrier (non-CA) can apply for each CC of NR inter-band CA test cases for Frequency error/Output RF spectrum emissions/Transmit intermodulation. For inter-band CA Transmit modulation quality test cases, NR UL RB allocation for single carrier (non-CA) can apply for PCC and 0 PRB allocation for SCC.
Table 2-1 provides detailed RB allocation configuration for NR inter-band CA for the related test cases:
Table 2-1 Proposed UL RB allocation for NR inter-band CA 
	Test cases
	UL RB allocation 

	
	PCC
	SCC

	Frequency error
	full PRB allocation design which also aligns with REFSENS UL configuration

	Transmit modulation quality
	EVM
	Outer_Full

Inner_Full
	0

	
	Carrier leakage
	Inner_1RB_Left (NOTE 1)
	0

	
	In-band emissions
	Inner_1RB_Left

Inner_1RB_Right
	0

	Output RF spectrum emissions
	SEM
	Inner_1RB_Left

Inner_1RB_Right

Outer_Full(only for 64QAM and 256QAM)

	
	NR ACLR
	[Inner_1RB_Left

Inner_1RB_Right

Outer_Full

Inner_Full]
                                     (NOTE3)

	
	UTRA ACLR
	

	
	General spurious emission
	Inner_1RB_Left

Inner_1RB_Right

Outer_Full

	
	Spurious emission for UE co-existence (NOTE 2)
	[Inner_1RB_Left

Inner_1RB_Right]

	Transmit intermodulation
	Inner_Full

	NOTE 1: 
When the signalled DC carrier position is at Inner_1RB_Left, use Inner_1RB_Right for UL RB allocation.
NOTE 2: 
The channel conditions for specific scenarios listed Table 6.5.3.2.3-1 is FFS.
NOTE 3:    Further possible down selection is expected.


With above UL RB allocation proposal taken into consideration, the test configuration tables for inter-band CA for related test cases are derived accordingly as following from Table 2-2 to Table 2-10:
Table 2-2 Test configuration table for Frequency error 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[TBD]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:
Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:
REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band belongs to inter-band CA combination.


Table 2-3 Test configuration table for EVM 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[TBD]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest and biggest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation (NOTE 3)
	RB allocation (NOTE 1)

	
	
	
	PCC
	SCC

	13
	
	DFT-s-OFDM PI/2 BPSK
	Inner Full
	0

	23
	
	DFT-s-OFDM PI/2 BPSK
	Outer Full
	0

	3
	
	DFT-s-OFDM QPSK
	Inner Full
	0

	4
	
	DFT-s-OFDM QPSK
	Outer Full
	0

	5
	
	DFT-s-OFDM 16 QAM
	Inner Full
	0

	6
	
	DFT-s-OFDM 16 QAM
	Outer Full
	0

	7
	
	DFT-s-OFDM 64 QAM
	Outer Full
	0

	8
	
	DFT-s-OFDM 256 QAM
	Outer Full
	0

	9
	
	CP-OFDM QPSK
	Inner Full
	0

	10
	
	CP-OFDM QPSK
	Outer Full
	0

	11
	
	CP-OFDM 16 QAM
	Inner Full
	0

	12
	
	CP-OFDM 16 QAM
	Outer Full
	0

	13
	
	CP-OFDM 64 QAM
	Outer Full
	0

	14
	
	CP-OFDM 256 QAM
	Outer Full
	0

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A3-1.

NOTE 3: 
DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


Table 2-4 Test configuration table for Carrier leakage 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[TBD]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1, 3)

	
	
	
	PCC
	SCC

	1
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left
	0

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A3-1.

NOTE 3: 
When the signalled DC carrier position is at Inner_1RB_Left, use Inner_1RB_Right for UL RB allocation.


Table 2-5 Test configuration table for In-band emissions
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[TBD]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1)

	
	
	
	PCC
	SCC

	1
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left
	0

	2
	
	DFT-s-OFDM QPSK
	Inner_1RB_Right
	0

	3
	
	CP-OFDM QPSK
	Inner_1RB_Left
	0

	4
	
	CP-OFDM QPSK
	Inner_1RB_Right
	0

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.5A3-1.


Table 2-6 Test configuration table for SEM 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[Low range for PCC and SCC

High range for PCC and SCC]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest and biggest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Freq
	Downlink Configuration
	Uplink Configuration

	
	
	N/A
	Modulation (NOTE 3)
	RB allocation (NOTE 1)

	
	
	
	
	PCC
	SCC

	13
	Low
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left
	Outer_1RB_Left

	23
	High
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right
	Outer_1RB_Right

	3
	Low
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left
	Outer_1RB_Left

	4
	High
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right
	Outer_1RB_Right

	5
	Low
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left
	Outer_1RB_Left

	6
	High
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right
	Outer_1RB_Right

	7
	Default
	
	DFT-s-OFDM 64 QAM
	Outer_Full
	Outer_Full

	8
	Default
	
	DFT-s-OFDM 256 QAM
	Outer_Full
	Outer_Full

	9
	Low
	
	CP-OFDM QPSK
	Outer_1RB_Left
	Outer_1RB_Left

	10
	High
	
	CP-OFDM QPSK
	Outer_1RB_Right
	Outer_1RB_Right

	11
	Low
	
	CP-OFDM 16 QAM
	Outer_1RB_Left
	Outer_1RB_Left

	12
	High
	
	CP-OFDM 16 QAM
	Outer_1RB_Right
	Outer_1RB_Right

	13
	Default
	
	CP-OFDM 64 QAM
	Outer_Full
	Outer_Full

	14
	Default
	
	CP-OFDM 256 QAM
	Outer_Full
	Outer_Full

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A3-1.

NOTE 3: 
DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


Table 2-7 Test configuration table for NR ACLR and UTRA ACLR 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[Low range for PCC and SCC

High range for PCC and SCC]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest and biggest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Freq
	Downlink Configuration
	Uplink Configuration

	
	
	N/A
	Modulation (NOTE 3)
	RB allocation (NOTE 1)

	
	
	
	
	PCC
	SCC

	13
	Low
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left
	Outer_1RB_Left

	23
	High
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right
	Outer_1RB_Right

	33
	Default
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	Outer_Full

	4
	Low
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left
	Outer_1RB_Left

	5
	High
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right
	Outer_1RB_Right

	6
	Default
	
	DFT-s-OFDM QPSK
	Outer_Full
	Outer_Full

	7
	Default
	
	DFT-s-OFDM 16 QAM
	Inner_Full
	Inner_Full

	8
	Low
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left
	Outer_1RB_Left

	9
	High
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right
	Outer_1RB_Right

	10
	Default
	
	DFT-s-OFDM 16 QAM
	Outer_Full
	Outer_Full

	11
	Default
	
	DFT-s-OFDM 64 QAM
	Outer_Full
	Outer_Full

	12
	Default
	
	DFT-s-OFDM 256 QAM
	Outer_Full
	Outer_Full

	13
	Default
	
	CP-OFDM QPSK
	Inner_Full
	Inner_Full

	14
	Low
	
	CP-OFDM QPSK
	Outer_1RB_Left
	Outer_1RB_Left

	15
	High
	
	CP-OFDM QPSK
	Outer_1RB_Right
	Outer_1RB_Right

	16
	Default
	
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	17
	Default
	
	CP-OFDM 16 QAM
	Inner_Full
	Inner_Full

	18
	Low
	
	CP-OFDM 16 QAM
	Outer_1RB_Left
	Outer_1RB_Left

	19
	High
	
	CP-OFDM 16 QAM
	Outer_1RB_Right
	Outer_1RB_Right

	20
	Default
	
	CP-OFDM 16 QAM
	Outer_Full
	Outer_Full

	21
	Default
	
	CP-OFDM 64 QAM
	Outer_Full
	Outer_Full

	22
	Default
	
	CP-OFDM 256 QAM
	Outer_Full
	Outer_Full

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A3-1.

NOTE 3: 
DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


Table 2-8 Test configuration table for General spurious emissions
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[Low range for PCC and SCC

High range for PCC and SCC]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest and biggest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1)

	
	
	
	PCC
	SCC

	1
	
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	2
	
	CP-OFDM QPSK
	Outer_1RB_Left
	Outer_1RB_Left

	3
	
	CP-OFDM QPSK
	Outer_1RB_Right
	Outer_1RB_Right

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A3-1.


Table 2-9 Test configuration table for Spurious emission for UE co-existence
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[Low range for PCC and SCC

High range for PCC and SCC]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest and biggest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1)

	
	
	
	PCC
	SCC

	1
	
	CP-OFDM QPSK
	Outer_1RB_Left
	Outer_1RB_Left

	2
	
	CP-OFDM QPSK
	Outer_1RB_Right
	Outer_1RB_Right

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A3-1.
NOTE 2:
The channel conditions for specific scenarios listed in Table 6.5.3.2.3-1 is FFS.


Table 2-10 Test configuration table for Transmit intermodulation
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1.1.3 for inter band CA in FR1
	[Mid range for PCC and SCC]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest for both PCC and SCC
Highest for both PCC and SCC]

	Test SCS as specified in Table 5.5A.3-1
	Smallest and biggest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation(NOTE 3)
	RB allocation (NOTE 1)

	
	
	
	PCC
	SCC

	13
	
	DFT-s-OFDM PI/2 BPSK
	Inner Full
	Inner Full

	2
	
	DFT-s-OFDM QPSK
	Inner Full
	Inner Full

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A3-1.
NOTE 3: 
DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


3. Conclusions
In this contribution the possible test configuration is provided for several test cases of FR1 UL inter band CA as shown in Table 2-2 to Table 2-10.
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