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[bookmark: _Toc5282166][bookmark: _Toc29812364][bookmark: _Toc29812473][bookmark: _Toc37140344][bookmark: _Toc37140631][bookmark: _Toc37140749][bookmark: _Toc37268699][bookmark: _Toc45880104]B.1.7	E-UTRA or NR frequency and frequency error
In all test cases other than Sensitivity in clause 5.1 with E-UTRA frequency, the E-UTRA frequency used shall be the mid-range for the E-UTRA operating band. The E-UTRA frequency with respect to the GNSS carrier frequency shall be offset by +0.025 PPM.
In all test cases other than Sensitivity in clause 5.1 with NR, the NR frequency used shall be as specified in TS 38.508-1 [20], clause 4.3.1. The NR frequency with respect to the GNSS carrier frequency shall be offset by + 0.025 PPM.
Editor's Note: What does this 0.025 ppm offset "with respect to the GNSS carrier frequency" mean? What does "NR frequency" and "GNSS carrier frequency" refer to?
For verifying the sensitivity requirements in clause 5.1 with NR single carrier, the sensitivity tests shall be performed in each frequency band listed in Table B.1.7-1. The NR frequency and channel configuration shall be selected to ensure second order harmonics and other distortion will fall into the GNSS receiver bands as defined in clause B.1.12.2 for the particular GNSS. Table B.1.7-2 defines exemplary test frequencies and RB settings for GPS L1/Galileo E1 for the frequency band listed in Table B.1.7-1.
NOTE : 	If the DUT does not support any of the frequency bands listed in Table B.1.7-1 the sensitivity tests in clause 5.1 can be performed in any frequency band supported by the DUT.
Table B.1.7-1: NR operating bands for verifying GNSS sensitivity
	NR operating bands
	n13, n14, n24, n79, n96




Table B.1.7-2: Exemplary NR configuration for verifying the sensitivity requirements for GPS L1/Galileo E1
	NR Band 
	Bandwidth (SCS)
[MHz]
	UL Fc
[MHz]
	UL ARFCN
	Total No of UL RB’s
	Start UL RB No.

	n13
	10 (15 kHz)
	782.00
	156400
	52
	0

	n14
	10 (15 kHz)
	793.00
	158600
	52
	0

	n24
	5 (15 kHz)
	1629.00
	325800
	25
	0

	n79
	100 (30 kHz)
	4744.20
	716280
	273
	0

	n96
	80 (30 kHz)
	6312.70
	820846
	217
	0



[…]
[bookmark: _Toc5282171][bookmark: _Toc29812369][bookmark: _Toc29812478][bookmark: _Toc37140349][bookmark: _Toc37140636][bookmark: _Toc37140754][bookmark: _Toc37268704][bookmark: _Toc45880109]B.1.12	EN-DC band combinations for testing A-GNSS sensitivity
B.1.12.1	EN-DC band combination groups
The A-GNSS sensitivity requirements in EN-DC operation mode with uplink assigned to E-UTRA and NR frequency bands the requirements in clause 5.1 can be verified by one EN-DC band combination in each of the applicable Frequency Group Combination specified in Table B.1.12.1-1. The A-GNSS sensitivity requirements for the remaining applicable EN-DC band combinations in each Frequency Group Combination are considered to be verified by using the one EN-DC band combination in each Frequency Group Combination. The Frequency Groups are defined in Table B.1.12.1-2.
The applicable EN-DC band combinations for verifying A-GNSS sensitivity requirements in EN-DC operation mode are specified in clause B.1.12.2.
Table B.1.12.1-1: EN-DC band combination groups for verifying A-GNSS sensitivity requirements in EN-DC operation mode 
	Frequency Group Combination
	EN-DC Band Combinations

	Group VHF-VHF
	NA

	Group VHF-LB
	NA

	Group VHF-MLB
	NA

	Group VHF-MB
	NA

	Group VHF-HB
	NA

	Group VHF-UHB1
	NA

	Group VHF-UHB2
	NA

	Group LB-VHF
	NA

	Group LB-LB
	DC_5A_n12A
DC_5A_n71A
DC_8A_n20A
DC_8A_n28A
DC_12A_n5A
DC_20A_n8A
DC_20A_n28A
DC_28A_n5A
DC_28A_n8A
DC_71A_n5A
DC_20A_n83A

	Group LB-MLB
	DC_20A_n50A
DC_20A_n51A
DC_28A_n51A
DC_28A_n50A

	Group LB-MB
	DC_5A_n2A
DC_5A_n66A
DC_8A_n1A
DC_8A_n3A
DC_8A_n34A
DC_8A_n39A
DC_12A_n2A
DC_12A_n25A
DC_12A_n66A
DC_18A_n3A
DC_20A_n1A
DC_20A_n3A
DC_26A_n25A
DC_28A_n3A
DC_71A_n66A
DC_8A_n80A
DC_20A_n80A

	Group LB-HB
	DC_5A_n7A
DC_5A_n38A
DC_5A_n40A
DC_8A_n40A
DC_8A_n41A
DC_12A_n7A
DC_12A_n38A
DC_12A_n41A
DC_20A_n7A
DC_20A_n38A
DC_20A_n41A
DC_26A_n41A
DC_28A_n7A
DC_28A_n40A
DC_28A_n41A
DC_71A_n38A

	Group LB-UHB1
	DC_5A_n48A
DC_5A_n78A
DC_8A_n77A
DC_8A_n78A
DC_12A_n78A
DC_18A_n77A
DC_18A_n78A
DC_19A_n77A
DC_19A_n78A
DC_20A_n77A
DC_20A_n78A
DC_26A_n77A
DC_26A_n78A
DC_28A_n77A
DC_28A_n78A
DC_71A_n48A
DC_71A_n78A

	Group LB-UHB2
	DC_5A_n79A
DC_8A_n79A
DC_18A_n79A
DC_19A_n79A
DC_26A_n79A
DC_28A_n79A

	Group MLB-VHF
	NA

	Group MLB-LB
	DC_11A_n28A

	Group MLB-MLB
	NA

	Group MLB-MB
	DC_11A_n3A

	Group MLB-HB
	NA

	Group MLB-UHB1
	DC_11A_n77A
DC_11A_n78A
DC_21A_n77A
DC_21A_n78A

	Group MLB-UHB2
	DC_11A_n79A
DC_21A_n79A

	Group MB-VHF
	NA

	Group MB-LB
	DC_1A_n5A
DC_1A_n8A
DC_1A_n20A
DC_1A_n28A
DC_1A_n71A
DC_2A_n5A
DC_2A_n12A
DC_2A_n71A
DC_3A_n5A
DC_3A_n8A
DC_3A_n20A
DC_3A_n28A
DC_3A_n71A
DC_66A_n5A
DC_66A_n12A
DC_66A_n71A
DC_3A_n82A

	Group MB-MLB
	DC_1A_n50A
DC_1A_n51A
DC_3A_n50A
DC_3A_n51A

	Group MB-MB
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_3A_n34A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_2A_n2A2
DC_66A_n66A2
DC_3A_n3A2
DC_3A_n84A

	Group MB-HB
	DC_1A_n7A
DC_1A_n38A
DC_1A_n40A
DC_1A_n41A
DC_2A_n7A
DC_2A_n38A
DC_2A_n41A
DC_3A_n7A
DC_3A_n38A
DC_3A_n40A
DC_3A_n41A
DC_4A_n38A
DC_4A_n41A
DC_25A_n41A
DC_39A_n40A
DC_39A_n41A
DC_66A_n7A
DC_66A_n38A
DC_66A_n41A

	Group MB-UHB1
	DC_1A_n77A
DC_1A_n78A
DC_2A_n48A
DC_2A_n78A
DC_3A_n77A
DC_3A_n78A
DC_4A_n78A
DC_39A_n78A
DC_66A_n48A
DC_66A_n78A

	Group MB-UHB2
	DC_1A_n79A
DC_3A_n79A
DC_39A_n79A

	Group HB-VHF
	NA

	Group HB-LB
	DC_7A_n5A
DC_7A_n8A
DC_7A_n20A
DC_7A_n28A
DC_7A_n71A
DC_30A_n5A
DC_41A_n28A

	Group HB-MLB
	DC_7A_n51A

	Group HB-MB
	DC_7A_n1A
DC_7A_n3A
DC_7A_n66A
DC_30A_n2A
DC_30A_n66A
DC_40A_n1A
DC_41A_n3A
DC_7A_n80A
DC_38A_n3A

	Group HB-HB
	DC_7A_n40A
DC_40A_n41A
DC_7A_n7A2
DC_41A_n41A

	Group HB-UHB1	A(NOTE 1):
	DC_40A_n77A
DC_40A_n78A

						B(NOTE 2):
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A

						C(NOTE 3):
	DC_7A_n77A
DC_41A_n77A

	Group HB-UHB2
	DC_40A_n79A
DC_41A_n79A

	Group UHB1-VHF
	NA

	Group UHB1-LB
	NA

	Group UHB1-MLB
	NA

	Group UHB1-MB
	NA

	Group UHB1-HB
	NA

	Group UHB1-UHB1
	NA

	Group UHB1-UHB2
	NA

	Group UHB2-VHF
	NA

	Group UHB2-LB
	NA

	Group UHB2-MLB
	NA

	Group UHB2-MB
	NA

	Group UHB2-HB
	NA

	Group UHB2-UHB1
	NA

	Group UHB2-UHB2
	NA

	NOTE 1: This sub-group generates IM2.
NOTE 2: This sub-group generates IM3
NOTE 3: This sub-group generates IM2 and IM3.
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Table B.1.12.1-2: Definition of Frequency Groups
	Frequency Group
	Frequency Range (MHz)

	VHF
	400.0 – 458.0

	LB
	662.0 – 916.0

	MLB
	1426.0 – 1518.0

	MB
	1626.0 – 2025.0

	HB
	2300.0 – 2690.0 

	UHB1
	3300.0 – 4201.0

	UHB1
	4400.0 – 5000.0



B.1.12.2	Applicable EN-DC band combinations for verifying A-GNSS sensitivity requirements
The A-GNSS sensitivity requirements in clause 5.1 when in EN-DC operation mode shall be verified for EN-DC band combinations that can generate second or third order intermodulation products falling into the following GNSS receiver bands for the particular GNSS (where supported by the UE):
-	GPS L1 C/A:				1574.3970 – 1576.4430 MHz
-	Galileo E1 / GPS L1C:	1573.3740 – 1577.4660 MHz
-	GLONASS G1:			1597.5515 – 1605.8860 MHz
-	BDS B1I:					1559.0520 – 1563.1440 MHz
For each frequency group combination in Table B.1.12.2-1 only one EN-DC band combination need to be tested for the supported GNSS.
Table B.1.12.2-1: EN-DC band combinations for verifying A-GNSS sensitivity requirements
	Frequency Group Combination
	[bookmark: _Hlk78918047]EN-DC band combinations

	
	GPS L1 / Galileo E1
	GLONASS G1
	BDS B1

	Group LB-LB
	DC_20A_n28A
DC_28A_n5A
DC_20A_n83A
	DC_8A_n28A
DC_20A_n28A
DC_28A_n8A
DC_20A_n83A
	DC_5A_n12A
DC_12A_n5A
DC_20A_n28A
DC_28A_n5A
DC_20A_n83A

	Group LB-MLB
	NA
	NA
	NA

	Group LB-MB
	NA
	NA
	NA

	Group LB-HB
	DC_5A_n40A
DC_28A_n40A
	DC_8A_n41A
DC_28A_n40A
	DC_5A_n40A
DC_28A_n40A

	Group LB-UHB1
	DC_8A_n77A
DC_8A_n78A
DC_20A_n77A
DC_20A_n78A
	DC_5A_n78A
DC_8A_n77A
DC_8A_n78A
DC_20A_n77A
DC_20A_n78A
DC_26A_n77A
DC_26A_n78A
	DC_8A_n77A
DC_8A_n78A


	Group LB-UHB2
	NA
	NA
	NA

	Group MLB-LB
	NA
	NA
	NA

	Group MLB-MLB
	NA
	NA
	NA

	Group MLB-MB
	NA
	NA
	NA

	Group MLB-HB
	NA
	NA
	NA

	Group MLB-UHB1
	NA
	NA
	NA

	Group MLB-UHB2
	DC_11A_n79A
DC_21A_n79A
	DC_11A_n79A
DC_21A_n79A
	DC_11A_n79A
DC_21A_n79A

	Group MB-LB
	NA
	NA
	NA

	Group MB-MLB
	NA
	NA
	NA

	Group MB-MB
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_3A_n84A
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_3A_n84A
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_3A_n84A

	Group MB-HB
	DC_1A_n40A
	DC_1A_n7A
	DC_1A_n7A

	Group MB-UHB1
	DC_1A_n77A
DC_1A_n78A
DC_2A_n78A
DC_3A_n77A
DC_3A_n78A
DC_4A_n78A
DC_39A_n78A
DC_66A_n78A
	DC_1A_n77A
DC_1A_n78A
DC_2A_n78A
DC_3A_n77A
DC_3A_n79A
DC_4A_n78A
DC_39A_n78A
DC_66A_n78A
	DC_1A_n77A
DC_1A_n78A
DC_2A_n78A
DC_3A_n77A
DC_3A_n79A
DC_4A_n78A
DC_39A_n78A
DC_66A_n78A

	Group MB-UHB2
	DC_3A_n79A
	NA
	DC_3A_n79A

	Group HB-LB
	NA
	DC_7A_n8A
	NA

	Group HB-MLB
	NA
	NA
	NA

	Group HB-MB
	DC_40A_n1A
	DC_40A_n1A
	DC_40A_n1A

	Group HB-HB
	NA
	NA
	NA

	Group HB-UHB1	A:
	DC_40A_n77A
	DC_40A_n77A
	DC_40A_n77A

						B:
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A

						C:
	DC_7A_n77A
DC_41A_n77A
	DC_7A_n77A
DC_41A_n77A
	DC_7A_n77A
DC_41A_n77A

	Group HB-UHB2
	NA
	NA
	NA



B.1.12.3	Test frequencies for EN-DC band combinations
For verifying the sensitivity requirements in clause 5.1 in EN-DC operation mode, the E-UTRA and NR frequency and channel configuration shall be selected to ensure the intermodulation products fall into the GNSS receiver bands as defined in clause B.1.12.2 for the particular GNSS.
Table B.1.12.3-1 shows exemplary test frequencies and RB settings for GPS L1/Galileo E1 for one EN-DC band combination in each of the Frequency Group Combinations defined in clause B1.12.2.
Table B.1.12.3-1: Exemplary EN-DC Test Configuration for GPS L1/Galileo E1 for one EN-DC Band Combination per Frequency Group Combination
	Frequency Group Combination
	EN-DC Band Combination
	Bandwidth
LTE / NR (SCS)
[MHz]
	UL Fc
LTE / NR
[MHz]
	UL ARFCN
LTE / NR
	No. of UL RBs
LTE / NR
	Start UL RB
LTE / NR

	LB-LB
	DC_20A_n28A
	5 / 5 (15 kHz)
	834.50 / 740.50
	24175 / 148100
	6 / 6
	9 / 9

	LB-HB
	DC_5A_n40A
	5 / 5 (15 kHz)
	826.50 / 2397.50
	20425 / 479500
	6 / 6
	0 / 19

	LB-UHB1
	DC_8A_n77A
	3 / 10 (30 kHz)
	881.50 / 3337.50
	21465 / 622500
	6 / 3
	0 / 10

	MLB-UHB2
	DC_11A_n79A
	5 / 40 (30 kHz)
	1429.40 / 4434.50
	22765 / 695633
	6 / 3
	9 /51

	MB-MB
	DC_1A_n3A
	5 / 5 (15 kHz)
	1922.50 / 1747.50
	18025 / 349500
	6 / 6
	0 / 9

	MB-HB
	DC_1A_n40A
	5 / 5 (15 kHz)
	1939.50 / 2305.50
	18195 / 460900
	6 / 6
	9 / 9

	MB-UHB1
	DC_1A_n77A
	5 / 10 (30 kHz)
	1922.50 / 3497.50
	18025 / 633166
	6 / 3
	9 / 10

	MB-UHB2
	DC_3A_n79A
	3 / 40 (30 kHz)
	1711.50 / 4980.00
	19215 / 732000
	6 / 3
	4 / 101

	HB-MB
	DC_40A_n1A
	5 / 5 (15 kHz)
	2340.50 / 1939.50
	38695 / 387900
	6 / 6
	9 / 9

	HB-UHB1
	DC_7A_n78A
	5 / 10 (30 kHz)
	2502.50 / 3427.50
	20775 / 628500
	6 / 3
	3 / 10

	HB-UHB1
	[bookmark: _Hlk79060012]DC_7A_n77A
	5 / 10 (30 kHz)
	2502.50 / 4077.50
	20775 / 671833
	6 / 3
	9 / 10





