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1. Introduction
In TS 38.521-1, test configuration table provides the test points to have a fully coverage of certain measurement. In LTE, this table summarizes information for test environment, test frequencies, test channel bandwidth and downlink/uplink configuration. For 5G NR, SCS must be also considered to fully define the test points to measure.

The purpose of this contribution is to provide a common test configuration table format, able to show test parameters involved in the measurement in a simple way.

2. Discussion

Test configuration tables in LTE includes information for initial conditions, including the test environment, test frequencies and test channel bandwidths. For 5G NR, it is also needed to include the SCS to be used during testing. SCS is not unique; several parameters have dependency with its value, as supported channel bandwidths or symbol duration. 

Current definition of test configuration table in [1], includes channel bandwidth and SCS in the same entry of the table. However, there are scenarios where more than one SCS would be required to test. It is needed to split test channel bandwidth and test SCS to cover all possible combinatory of these two parameters.
Observation 1: It is needed to include SCS in test configuration table as an independent entry.

Proposal 1: Test SCS is configured in an independent row in test configuration table.

Observation 2: “Test Parameters for Channel Bandwidths” entry in test configuration table misses information regarding SCS for Downlink/Uplink RB allocation configuration.
Proposal 2: Replace description “Test Parameters for Channel Bandwidths” with “Test Parameters”. 
Proposal 3: Use Table 2-1 format as a baseline for default test configuration table in TS 38.521-1 non-CA scenarios.
Table 2‑1 Default test configuration table format for non-CA in TS 38.521-1
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause [TBD]
	Test case dependant

	Test Frequencies as specified in TS 38.508-1 [5] subclause [TBD]
	Test case dependant

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause [TBD]
	Test case dependant

	Test SCS as specified in TS-508-1 [2] subclause [TBD]
	Test case dependant

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB Allocation
	Modulation
	RB allocation

	1
	Test case dependant
	Test case dependant


Due to 5G NR complexity, the combinatory for test environment, test frequencies, test channel bandwidths and test SCS can be very high, increasing number of test points. In some situations, it can be required to test only critical combinations, in order to reduce the testing time. Also, for certain NR applications, special test points can be added to test very specific scenarios. In LTE, these situations are managed adding notes to specific scenarios to be tested or not, depending on channel bandwidths or test frequencies. These notes can be difficult to understand, leading in unclear testing scenarios. As a result, two different situations can occur:
· Missing test points.

· More test points than required.

Observation 3: Unambiguous test point definition is needed to avoid misunderstanding testing scenarios. 

Proposal 4: Include new columns for test frequencies, test channel bandwidths and test SCS in test configuration table in “Test Parameters” section to cover specific test points. For a Test ID configuring test frequency, test channel bandwidth or test SCS as default configuration specified in “Initial Conditions”, corresponding “Freq”, “ChBw” and/or “SCS” columns remain empty. 
Proposal 5: Use Table 2-2 format as default baseline for specific test point definition in TS 38.521-1 non-CA scenarios, where test frequencies, test channel bandwidths and/or testing SCS are different than defined in “Initial Conditions”.
Table 2‑2 Default test configuration table format for specific test point addition for non-CA in TS 38.521-1
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause [TBD]
	Test case dependant

	Test Frequencies as specified in TS 38.508-1 [5] subclause [TBD]
	Test case dependant

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause [TBD]
	Test case dependant

	Test SCS as specified in TS 38.508-1 [2] subclause [TBD]
	Test case dependant

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	
	
	Modulation
	RB Allocation
	Modulation
	RB allocation

	1
	Freq1
	ChBw1
	SCS1
	Test case dependant
	Test case dependant
	RB allocation 1

	2
	
	
	
	Test case dependant
	Test case dependant
	RB allocation


Table 2-3 shows a use example for unambiguous test point definition. 
Table 2‑3 Example: test configuration table for specific test point addition
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause [TBD]
	NC

	Test Frequencies as specified in TS 38.508-1 [5] subclause [TBD]
	LowRange, MidRange, HighRange

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause [TBD]
	Lowest, 10 MHz, Highest

	Test SCS as specified in TS-508-1 [2] subclause [TBD]
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	
	
	Modulation
	RB Allocation
	Modulation
	RB allocation

	1
	Low
	Lowest
	Lowest
	N/A

	DFT-s-OFDM PI/2 BPSK
	RB allocation 1

	2
	High
	Highest
	
	
	DFT-s-OFDM PI/2 BPSK
	RB allocation 1

	3
	
	
	
	
	CP-OFDM QPSK
	RB allocation 2


Test ID 1 and Test ID 2 show test point definition to cover specific situation in the lower and upper edge of the band being tested. Test ID 3 shows generic test point definition to cover the whole band.
Test point combinatory from Table 2-3 shall be:

· Test ID 1: Test frequency = {‘LowRange’}, Test channel bandwidth = {‘Lowest’}, Test SCS = {‘Lowest’} ( 1 test point, testing DFT-s-OFDM PI/2 BPSK RB allocation 1.

· Test ID 2: Test frequency = {‘HighRange’}, Test channel bandwidth = {‘Highest’}, Test SCS = {‘Lowest’, ‘Highest’} ( 2 test points, testing DFT-s-OFDM PI/2 BPSK RB allocation 1.

· Test ID 3: Test frequency = {‘LowRange’, ‘MidRange’, ‘HighRange’}, Test channel bandwidth = {‘Lowest’, ’10 MHz’, ‘Highest’}, Test SCS = {‘Lowest’, ‘Highest’} ( 18 test points, testing CP-OFDM QPSK RB allocation 2.
For NR FR1, according to section 4.5.1 “Maximum RB allocation, Transmission Bandwidth and Spectrum Utilization in FR1” in [2], new parameters must be taken into account to define Downlink/Uplink configuration, including dependencies with channel bandwidth, SCS and waveform, that can modify the number of resource blocks supported in a specific combination of these parameters. Including all possible combinatory in test configuration table increases the complexity and readability of the table.
Observation 4: Include all the new combinatory for Downlink/Uplink configuration in test configuration table affects the legibility of the table.
Proposal 6: Split test configuration table in two for Tx test cases non-CA in TS 38.521-1. First table includes initial conditions and test ID definitions. Second table includes Downlink/Uplink configuration. 
Proposal 7: Include specific columns for channel bandwidth, SCS and OFDM waveform scheme.

Proposal 8: Include specific columns to differentiate RB allocations to test specific test points.

Proposal 9: Use Table 2-4 format as default baseline for uplink configuration in Tx test cases non-CA in TS 38.521-1.

Table 2‑4 Uplink configuration of each RB allocation
	Channel Bandwidth
	SCS(kHz)
	OFDM
	RB allocation

	
	
	
	Outer_Full
	Outer_1RB_Left
	Outer_1RB_Right
	Inner_Full
	Inner_1RB_Left
	Inner_1RB_Right

	5MHz
	15
	DFT-s
	25@0
	1@0
	1@24
	13@6
	1@1
	1@23

	
	
	CP
	25@0
	1@0
	1@24
	13@6
	1@1
	1@23

	
	30
	DFT-s
	10@0
	1@0
	1@10
	5@2
	1@1
	1@8

	
	
	CP
	11@0
	1@0
	1@9
	6@3
	1@1
	1@9

	
	60
	DFT-s
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	CP
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	…

(All applicable channel bandwidths)

	100MHz
	15
	DFT-s
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	CP
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	30
	DFT-s
	270@0
	1@0
	1@269
	135@67
	1@1
	1@268

	
	
	CP
	273@0
	1@0
	1@272
	137@68
	1@1
	1@271

	
	60
	DFT-s
	135@0
	1@0
	1@134
	67@33
	1@1
	1@133

	
	
	CP
	135@0
	1@0
	1@134
	68@34
	1@1
	1@133


Note1: RB allocation format :
Number of RBs@Start Position

Note2: RB allocations in table 2.4 is only for reference.

As Uplink configuration table should be defined for all Tx test cases and many configuration will be the same across several Tx test case, there is a need to define the most common uplink configuration in only one table and each test case will refer to this common table to select the corresponding uplink configurations. This approach will help maintenance and readability of the specification.
Proposal 10: Define one common uplink configuration table, with most common uplink configurations across Tx test cases, in a general section for Tx test cases. Each Tx test case will refer to this common uplink configuration table to select corresponding uplink configuration. Specific uplink configuration table definition is allowed per test case in case some exceptions to common uplink configuration will apply.
3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on SA test cases definition:

Proposal 1: Test SCS is configured in an independent row in test configuration table.
Proposal 2: Replace description “Test Parameters for Channel Bandwidths” with “Test Parameters”. 

Proposal 3: Use Table 2-1 format as a baseline for default test configuration table in TS 38.521-1 non-CA scenarios.

Proposal 4: Include new columns for test frequencies, test channel bandwidths and test SCS in test configuration table in “Test Parameters” section to cover specific test points. For a Test ID configuring test frequency, test channel bandwidth or test SCS as default configuration specified in “Initial Conditions”, corresponding “Freq”, “ChBw” and/or “SCS” columns remain empty.
Proposal 5: Use Table 2-2 format as default baseline for specific test point definition in TS 38.521-1 non-CA scenarios, where test frequencies, test channel bandwidths and/or testing SCS are different than defined in “Initial Conditions”.

Proposal 6: Split test configuration table in two for Tx test cases non-CA in TS 38.521-1. First table includes initial conditions and test ID definitions. Second table includes Downlink/Uplink configuration.
Proposal 7: Include specific columns for channel bandwidth, SCS and OFDM waveform scheme.

Proposal 8: Include specific columns to differentiate RB allocations to test specific test points.

Proposal 9: Use Table 2-4 format as default baseline for uplink configuration in Tx test cases non-CA in TS 38.521-1.
Proposal 10: Define one common uplink configuration table, with most common uplink configurations across Tx test cases, in a general section for Tx test cases. Each Tx test case will refer to this common uplink configuration table to select corresponding uplink configuration. Specific uplink configuration table definition is allowed per test case in case some exceptions to common uplink configuration will apply.
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