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1. Introduction
As agreed in RAN5#78, each test case would require specific analysis to conform its test configuration table based on the study for Frequency, Channel BW, SCS, RB allocation (including modulations).
The purpose of this contribution is to provide the complete analysis for each parameter included in the Test Configuration Table and propose test points selection for adjacent channel selectivity for 2DL CA test case in FR1.
2. Discussion

In LTE, there are four test cases of adjacent channel selectivity for 2DL CA based on different CA types. We use the test point configuration table from relative cases 36.521-1 [2] 7.5A.2 (intra-band contiguous DL CA without UL CA) and 7.5A.3 (inter-band DL CA without UL CA) as inspiration:
Table 7.5A.2.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] clause 4.1
	NC

	Test Frequencies as specified in

TS36.508 [7] clause 4.3.1 for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 7.1-2
	B: Mid range

C: Mid range (Note 4)

	Test CC Combination setting (NRB_agg) as specified in clause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Lowest NRB_agg
Highest NRB_agg

(Notes 3, 4)

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	PCC
NRB
	SCC
NRB
	CC
MOD
	PCC & SCC RB allocation
	CC
MOD
	NRB_alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	6
	25
	QPSK
	6+25
	QPSK
	6
	P_6@0
	-
	-
	-

	15
	50
	QPSK
	15+50
	QPSK
	15
	P_15@0
	-
	-
	-

	25
	25
	QPSK
	25+25
	QPSK
	20
	P_20@0
	-
	-
	-

	25
	25
	QPSK
	25+25
	QPSK
	25
	P_25@0
	-
	-
	-

	25
	50
	QPSK
	25+50
	QPSK
	20
	P_20@0
	-
	-
	-

	25
	100
	QPSK
	25+100
	QPSK
	25
	P_25@0
	-
	-
	-

	50
	25
	QPSK
	50+25
	QPSK
	25
	P_25@25
	-
	-
	-

	50
	50
	QPSK
	50+50
	QPSK
	25
	P_25@25
	-
	-
	-

	50
	50
	QPSK
	50+50
	QPSK
	50
	P_50@0
	-
	-
	-

	50
	75
	QPSK
	50+75
	QPSK
	50
	P_50@0
	-
	-
	-

	75
	25
	QPSK
	75+25
	QPSK
	75
	P_75@0
	-
	-
	-

	75
	50
	QPSK
	75+50
	QPSK
	75
	P_75@0
	-
	-
	-

	75
	75
	QPSK
	75+75
	QPSK
	75
	P_75@0
	-
	-
	-

	100
	25
	QPSK
	100+25
	QPSK
	50
	P_50@50
	-
	-
	-

	100
	25
	QPSK
	100+25
	QPSK
	100
	P_100@0
	-
	-
	-

	100
	50
	QPSK
	100+50
	QPSK
	75
	P_75@25
	-
	-
	-

	100
	50
	QPSK
	100+50
	QPSK
	100
	P_100@0
	-
	-
	-

	100
	75
	QPSK
	100+75
	QPSK
	100
	P_100@0
	-
	-
	-

	100
	100
	QPSK
	100+100
	QPSK
	50
	P_50@50
	-
	-
	-

	100
	100
	QPSK
	100+100
	QPSK
	75
	P_75@25
	-
	-
	-

	100
	100
	QPSK
	100+100
	QPSK
	100
	P_100@0
	-
	-
	-

	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.1-1.

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.

Note 3:
If the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg , only the combination with the highest NRB_PCC is tested.
Note 4:
For CA_70C all test frequency IDs shall be tested according to table 4.3.1.1.70A-1, in TS 36.508 [7].


Table 7.5A.3.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508[7] subclause 4.1
	NC

	Test Frequencies as specified in TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 7.1-2
	A: Mid range for PCC and SCC

	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
	Highest NRB_agg for PCC and SCC

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

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

	50
	50
	QPSK
	50
	50
	QPSK
	50

	50
	50
	QPSK
	50
	50
	QPSK
	25

	50
	50
	QPSK
	50
	50
	QPSK
	20

	50
	50
	QPSK
	50
	50
	QPSK
	16

	50
	75
	QPSK
	50
	75
	QPSK
	25

	50
	100
	QPSK
	50
	100
	QPSK
	50

	50
	100
	QPSK
	50
	100
	QPSK
	25

	50
	100
	QPSK
	50
	100
	QPSK
	20

	50
	100
	QPSK
	50
	100
	QPSK
	16

	75
	25
	QPSK
	75
	25
	QPSK
	75

	75
	25
	QPSK
	75
	25
	QPSK
	20

	75
	50
	QPSK
	75
	50
	QPSK
	25

	75
	75
	QPSK
	75
	75
	QPSK
	25

	75
	100
	QPSK
	75
	100
	QPSK
	25

	100
	50
	QPSK
	100
	50
	QPSK
	100

	100
	50
	QPSK
	100
	50
	QPSK
	75

	100
	50
	QPSK
	100
	50
	QPSK
	50

	100
	75
	QPSK
	100
	75
	QPSK
	100

	100
	75
	QPSK
	100
	75
	QPSK
	50

	100
	100
	QPSK
	100
	100
	QPSK
	100

	100
	100
	QPSK
	100
	100
	QPSK
	75

	100
	100
	QPSK
	100
	100
	QPSK
	50

	100
	100
	QPSK
	100
	100
	QPSK
	45

	100
	100
	QPSK
	100
	100
	QPSK
	25

	100
	100
	QPSK
	100
	100
	QPSK
	20

	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 7.3A.3.5-2 for UE supporting one uplink carrier is tested per Test CA configuration.

Note 3:
The UL resource blocks shall be located as close as possible to the downlink PCC but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.4.2-1).

Note 4:
The frequencies of PCC and SCC shall be switched and tested in each configuration, according to the UE declared capability for UL support (within CA operation) in the individual bands.


We also use the test point configuration table of non-CA case of 5G NR in [3] as inspiration.
Table 7.5.4.1-1: Test Configuration Table
	Default 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] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1 
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Mod'n
	RB allocation 
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table 7.3.2.4.1-1.


Following subclauses introduce study for test environment, test frequencies, test bandwidth, test subcarrier spacing and uplink configuration aspects.

2.1. Test Environment

Based on the baseline agreed in [1], test environment for adjacent channel selectivity for 2DL CA can be defined as in LTE.

Proposal 1: Define Test Environment as ‘Normal’ for adjacent channel selectivity for 2DL CA in FR1.

2.2. Test Subcarrier Spacing

Lowest SCS is selected in NR ACS non-CA case. Cause maximum transmission bandwidth and lowest guardbands can be achieved by using lowest SCS. It is reasonable to use the same SCS for CA case as for non-CA case.
Proposal 2: Select lowest SCS supported for UE for adjacent channel selectivity for 2DL CA in FR1.
2.3. Test Frequencies

In LTE CA cases and NR non-CA case, adjacent channel selectivity is tested for Mid frequencies. It is reasonable for NR ACS for 2DL CA case to adopt the same selection of test frequencies.
Proposal 3: Test Mid Frequencies for adjacent channel selectivity for 2DL CA in FR1.
2.4. Test Channel Bandwidth

In LTE intra-band contiguous 2CA case, Lowest NRB_agg and Highest NRB_agg are selected. Because narrowest guardband is tested with Lowest CBW and the worst case of frequency selectivity is tested with High CBW. It is reasonable for NR ACS intra-band contiguous 2CA case to adopt the same channel bandwidth of LTE intra-band contiguous 2CA case.
Proposal 4: Test the Lowest NRB_agg and Highest NRB_agg Channel Bandwidth for adjacent channel selectivity for intra-band contiguous 2CA in FR1.
In LTE inter-band 2CA case, Highest NRB_agg for PCC and SCC is selected. It is propose to select the same Channel Bandwidth as corresponding LTE inter-band case.
Proposal 5: Test the Highest NRB_agg Channel Bandwidth for adjacent channel selectivity for inter-band 2CA in FR1
2.5. Downlink Configuration

In LTE and NR non-CA cases, Downlink modulation is CP-OFDM QPSK. It is propose to use the same modulations configuration in CA case.
Proposal 6: Test CP-OFDM QPSK for PCC and SCC for Downlink Modulations for adjacent channel selectivity for 2DL CA in FR1

In NR non-CA case, Downlink configuration select full RB allocation. Cause full allocation is the worst case for ACS test. It is propose to select full RB allocation for PCC and SCC for ACS 2DL CA case.

Proposal 7: Adjacent Channel Selectivity for 2DL CA use full RB allocations for PCC and SCC for Downlink configuration.
2.6. Uplink Configuration

In NR non-CA case, DFT-s-OFDM QPSK is selected to avoid potential test issues. It is reasonable for CA case to use the same configurations.

Proposal 8: Test DFT-s-OFDM QPSK for PCC for Uplink Modulations for adjacent channel selectivity for 2DL CA in FR1

In NR non-CA case, Uplink configuration select full RB allocation. Cause full allocation is the worst case for ACS test. It is propose to select full RB allocation for PCC for ACS 2DL CA case.
Proposal 9: Adjacent Channel Selectivity for 2DL CA use full RB allocations Uplink configuration.
3. Conclusions
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on NR FR1 Adjacent channel selectivity for 2DL CA test case definition:

Proposal 1: Define Test Environment as ‘Normal’ for adjacent channel selectivity for 2DL CA in FR1.
Proposal 2: Select lowest SCS supported for UE for adjacent channel selectivity for 2DL CA in FR1.

Proposal 3: Test Mid Frequencies for adjacent channel selectivity for 2DL CA in FR1.

Proposal 4: Test the Lowest NRB_agg and Highest NRB_agg Channel Bandwidth for adjacent channel selectivity for intra-band contiguous 2CA in FR1.

Proposal 5: Test the Highest NRB_agg Channel Bandwidth for adjacent channel selectivity for inter-band 2CA in FR1
Proposal 6: Test CP-OFDM QPSK for PCC and SCC for Downlink Modulations for adjacent channel selectivity for 2DL CA in FR1

Proposal 7: Adjacent Channel Selectivity for 2DL CA use full RB allocations for PCC and SCC for Downlink configuration.
Proposal 8: Test DFT-s-OFDM QPSK for PCC for Uplink Modulations for adjacent channel selectivity for 2DL CA in FR1

Proposal 9: Adjacent Channel Selectivity for 2DL CA use full RB allocations Uplink configuration.
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