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1. Introduction
The updated WID [1] on introduction of channel bandwidths 35MHz and 45MHz for NR FR1 has been approved in RAN#91-e, the scope of performance parts includes specify the SDR test cases (if needed). In this contribution, we discuss the demand of specify the SDR test cases, single carrier demodulation test cases and CA demodulation test cases.

2. Discussion
2.1. Specify single carrier demodulation and CQI reporting test cases

35MHz will be introduced for band n2, n3, n7, n8, n25, n66 and n71; 45MHz will be introduced for band n1, n3, n25 and n66. We list the existing CBW for these bands as follows for information:

	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS

kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n25
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	


As shown in Table 1, n1, n2, n3, n7, n8, n25, n66 and n71 all support 10MHz channel bandwidth. If 35MHz and 45MHz are introduced to these corresponding bands, the maximum channel bandwidth of n2, n3, n8, n25, n66 and n71 will change to 45MHz
Observation 1: n1, n2, n3, n7, n8, n25, n66 and n71 all support 10MHz channel bandwidth.

Observation 2: After introducing 35MHz and 45MHz, the maximum channel bandwidth of n2, n8 and n71 will change to 35MHz, the maximum channel bandwidth of n3, n25 and n66 will change to 45MHz.
After checking TS 38.101-4, we observe that all FDD duplex mode demodulation requirements for single carrier demodulation and CQI reporting (PDSCH, PDCCH, PBCH, CQI reporting, PMI reporting, RI reporting) cover 10MHz bandwidth configuration. Therefore, there is no need to specify single carrier test cases and CQI reporting test cases for introducing 35MHz and 45MHz bandwidth.
Observation 3: All FDD duplex mode demodulation requirements for single carrier demodulation and CQI reporting (PDSCH, PDCCH, PBCH, CQI reporting, PMI reporting, RI reporting) cover 10MHz bandwidth configuration.

Proposal 1: No need to specify single carrier test cases and CQI reporting test cases for introducing 35MHz and 45MHz bandwidth.
2.2. Specify CA demodulation test cases

CA UE demodulation test cases

For CA UE demodulation tests, the CA bandwidth combination to be tested with first priority is ‘Largest aggregated CA bandwidth combination’. If we introduce 35MHz and 45MHz into corresponding bands, the largest aggregated CA bandwidth combination will change if carrier components are in the certain bands. The certain bands include n2, n3, n8, n25, n66 and n78. Therefore, it is necessary to introduce 35MHz and 45MHz bandwidth configuration test cases to PDSCH FDD demodulation requirements for CA.

For FDD 2Rx 15kHz SCS test, we propose to add new test cases like below:
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


For FDD 4Rx 15kHz SCS test cases, we propose to add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


The Reference channel and SNR should be further studied by simulation.

Proposal 2: It is necessary to introduce 35MHz and 45MHz bandwidth configuration test cases to PDSCH FDD demodulation requirements for CA 

· For FDD 2Rx 15kHz SCS test cases, we propose to add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


· For FDD 4Rx 15kHz SCS test cases, we propose to add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


· The Reference channel and SNR should be further studied by simulation.
Besides, 35MHz and 45MHz may be introduced to TDD bands in the future. Since the CA demodulation tests are band agnostic, we propose to introduce 35MHz and 45MHz to TDD test cases as well. The simulation of TDD test cases and FDD test cases can be done together in simulation phase. New test cases should be introduced to TDD tests as bellow:
For TDD 2Rx 15kHz SCS test cases, add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


For TDD 2Rx 30kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


For TDD 4Rx 15kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


For TDD 4Rx 30kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


Proposal 3: introduce 35MHz and 45MHz to TDD tests. The Reference channel and SNR can be further studied by simulation, the simulation of TDD test cases can be done in simulation phase together with FDD test simulation.
· For TDD 2Rx 15kHz SCS test cases, add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


· For TDD 2Rx 30kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


· For TDD 4Rx 15kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


· For TDD 4Rx 30kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


2.3. Specify SDR test cases

For NR FR1 CA SDR test cases, the test band combinations are selected as follows:

· Select one CA bandwidth combination among all supported CA configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate in accordance with clause 4.1.2 of TS 38.306 [14].

· Set of per CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor in accordance with clause 4.1.2 of TS 38.306 [14].

· When there are multiple sets of CA bandwidth combinations and UE capabilities (channel bandwidth, subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same largest data rate, select one among sets with the smallest aggregated channel bandwidth.

According to above procedure, 35MHz and 45MHz may be selected as the CC(s) of CA bandwidth combination, such as CA_n2-n66. The number of PRBs in CORESET should consider 35MHz and 45MHz, we propose to update the Table 5.5A-4 in TS 30.101-4 as follows:

	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 
MHz
	35
MHz
	40 MHz
	45
MHz
	50 MHz
	60 MHz
	80 MHz
	100
MHz

	15
	24
	48
	78
	102
	132
	156
	188
	216
	242
	270
	N/A
	N/A
	N/A

	30
	6
	24
	36
	48
	60
	78
	92
	102
	119
	132
	162
	216
	270


Proposal 4: For SDR test cases, we propose to update the number of PRBs in CORESET for PDCCH configuration as follows:

	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30
 MHz
	35
MHz
	40 MHz
	45
MHz
	50 MHz
	60 MHz
	80 MHz
	100
MHz

	15
	24
	48
	78
	102
	132
	156
	188
	216
	242
	270
	N/A
	N/A
	N/A

	30
	6
	24
	36
	48
	60
	78
	92
	102
	119
	132
	162
	216
	270


3. Conclusion

In this contribution, we discuss the demand of specify the RRM test cases for introducing channel bandwidths 35MHz and 45MHz for NR FR1, and our proposals are:
Observation 1: n1, n2, n3, n7, n8, n25, n66 and n71 all support 10MHz channel bandwidth.

Observation 2: After introducing 35MHz and 45MHz, the maximum channel bandwidth of n2, n8 and n71 will change to 35MHz, the maximum channel bandwidth of n3, n25 and n66 will change to 45MHz.

Observation 3: All FDD duplex mode demodulation requirements for single carrier demodulation and CQI reporting (PDSCH, PDCCH, PBCH, CQI reporting, PMI reporting, RI reporting) cover 10MHz bandwidth configuration.

Proposal 1: No need to specify single carrier test cases and CQI reporting test cases for introducing 35MHz and 45MHz bandwidth.

Proposal 2: It is necessary to introduce 35MHz and 45MHz bandwidth configuration test cases to PDSCH FDD demodulation requirements for CA 

· For FDD 2Rx 15kHz SCS test cases, we propose to add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


· For FDD 4Rx 15kHz SCS test cases, we propose to add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


· The Reference channel and SNR should be further studied by simulation.

Proposal 3: introduce 35MHz and 45MHz to TDD tests. The Reference channel and SNR can be further studied by simulation, the simulation of TDD test cases can be done in simulation phase together with FDD test simulation.

· For TDD 2Rx 15kHz SCS test cases, add new test cases like below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


· For TDD 2Rx 30kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	TBD


· For TDD 4Rx 15kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


· For TDD 4Rx 30kHz SCS test cases, add new test cases as below:

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	35
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	45
	TBD
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	TBD


Proposal 4: For SDR test cases, we propose to update the number of PRBs in CORESET for PDCCH configuration as follows:

	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30

 MHz
	35

MHz
	40 MHz
	45

MHz
	50 MHz
	60 MHz
	80 MHz
	100

MHz

	15
	24
	48
	78
	102
	132
	156
	188
	216
	242
	270
	N/A
	N/A
	N/A

	30
	6
	24
	36
	48
	60
	78
	92
	102
	119
	132
	162
	216
	270
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