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<Start of Change 1>
[bookmark: _Toc518651941][bookmark: _Toc35958754][bookmark: _Toc37178362][bookmark: _Toc45833631][bookmark: _Toc75171872][bookmark: _Toc76502557][bookmark: _Toc82892458][bookmark: _Toc89357533]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
	For a specific reference, subsequent revisions do not apply.
	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[2]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".
[3]	3GPP TS 37.571-1: " User Equipment (UE) conformance specification for UE positioning; Part 1: Terminal conformance".
[4]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[5]	3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer".
[6]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements".
[7]	ETSI TR 102 273-1-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and evaluation of the corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile radio equipment characteristics; Sub-part 2: Examples and annexes".
[8]	IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7th, 2006.
[9]	P. Axelrad, R.G. Brown, "GPS Navigation Algorithms", in Chapter 9 of "Global Positioning System: Theory and Applications", Volume 1, B.W. Parkinson, J.J. Spilker (Ed.), Am. Inst. of Aeronautics and Astronautics Inc., 1996.
[10]	S.K. Gupta, "Test and Evaluation Procedures for the GPS User Equipment", ION-GPS Red Book, Volume 1, p. 119.
[11]	3GPP TS 36.509: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Special conformance testing functions for User Equipment (UE)".
[12]	IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.
[13]	IS-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, September 4, 2008.
[14]	IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS, Ver.1.1, July 31, 2009.
[15]	Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23rd, 2006.
[16]	Global Navigation Satellite System GLONASS Interface Control Document, Version 5.1, 2008.
[17]	Specification for the Wide Area Augmentation System (WAAS), US Department of Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001. 
[bookmark: _Hlk45566740][18]	BDS-SIS-ICD-B1I-3.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1I (Version 3.0)", China Satellite Navigation Office, FebruaryDecember 2019.
[19]	3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
[20]	IRNSS Signal-In-Space (SPS) Interface Control Document (ICD) for standard positioning service version 1.1, Aug 2017.
[21]	3GPP TS 37.355: "LTE Positioning Protocol (LPP)".
[22]	BDS-SIS-ICD-B1C-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C (Version 1.0)", December, 2017.

<End of Change 1>
<Start of Change 2>
[bookmark: _Toc82451322][bookmark: _Toc89949280]B.1.13	EN-DC band combinations for testing A-GNSS sensitivity
[bookmark: _Toc82451323][bookmark: _Toc89949281]B.1.13.1	EN-DC band combination groups
For the A-GNSS sensitivity requirements in EN-DC operation mode with uplink assigned to E-UTRA and NR frequency bands, the requirements in clause 5.16.1 can be verified by one EN-DC band combination in each of the applicable Frequency Group Combination specified in Table B.1.13.1-1. The A-GNSS sensitivity requirements for the remaining applicable EN-DC band combinations in each Frequency Group Combination are considered to have been verified by using the one EN-DC band combination in each Frequency Group Combination. The Frequency Groups are defined in Table B.1.13.1-2.
The applicable EN-DC band combinations for verifying A-GNSS sensitivity requirements in EN-DC operation mode are specified in clause B.1.13.2.
Table B.1.13.1-1: 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 second order intermodulation products.
NOTE 2: 	This sub-group generates third order intermodulation products.
NOTE 3: 	This sub-group generates second and third order intermodulation products.



[bookmark: _Hlk71241124]Table B.1.13.1-2: 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

	UHB2
	4400.0 – 5000.0



[bookmark: _Toc82451324][bookmark: _Toc89949282]B.1.13.2	Applicable EN-DC band combinations for verifying A-GNSS sensitivity requirements
The A-GNSS sensitivity requirements in clause 6.15.1 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.1.13.2-1 only one EN-DC band combination needs to be tested for the supported GNSS.
Table B.1.13.2-1: 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



[bookmark: _Toc82451325][bookmark: _Toc89949283]B.1.13.3	Test frequencies for EN-DC band combinations
For verifying the sensitivity requirements in clause 5.16.1 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.1.13.2 for the particular GNSS.
<End of Change 2>
<Start of Change 3>
[bookmark: _Toc5282173][bookmark: _Toc29812371][bookmark: _Toc29812480][bookmark: _Toc37140351][bookmark: _Toc37140638][bookmark: _Toc37140756][bookmark: _Toc37268706][bookmark: _Toc45880111][bookmark: _Toc74643000][bookmark: _Toc76542288][bookmark: _Toc82451327][bookmark: _Toc89949285]C.1	Static propagation conditions
The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this propagation model.
[bookmark: _Toc5282174][bookmark: _Toc29812372][bookmark: _Toc29812481][bookmark: _Toc37140352][bookmark: _Toc37140639][bookmark: _Toc37140757][bookmark: _Toc37268707][bookmark: _Toc45880112][bookmark: _Toc74643001][bookmark: _Toc76542289][bookmark: _Toc82451328][bookmark: _Toc89949286]C.2	Multi-path case
Doppler frequency difference between direct and reflected signal paths is applied to the carrier and code frequencies. The Carrier and Code Doppler frequencies of LOS and multi-path for GNSS signal are defined in table C.1.
Table C.1: Multipath case
	Initial relative delay
 [m]
	Carrier Doppler frequency of tap [Hz]
	Code Doppler frequency of tap [Hz]
	Relative mean power [dB]

	0
	Fd
	Fd / N
	0

	X
	Fd - 0.1
	(Fd-0.1) /N
	Y

	NOTE:	Discrete Doppler frequency is used for each tap.



Where the X and Y depends on the GNSS signal type and is shown in Table C.2, and N is the ratio between the transmitted carrier frequency of the signals and the transmitted chip rate as shown in Table C.3 (where k in Table C.3 is the GLONASS frequency channel number).
Table C.2: Parameter values
	System
	Signals
	X [m]
	Y [dB]

	BDS
	B1I
	75
	-4.5

	
	B1C
	75125
	-4.5

	Galileo
	E1
	125
	-4.5

	
	E5a
	15
	-6

	
	E5b
	15
	-6

	GLONASS
	G1
	275
	-12.5

	
	G2
	275
	-12.5

	GPS/Modernized GPS
	L1 C/A
	150
	-6

	
	L1C
	125
	-4.5

	
	L2C
	150
	-6

	
	L5
	15
	-6



Table C.3: Ratio between carrier frequency and chip rate
	System
	Signals
	N

	BDS
	B1I
	763

	
	B1C
	7701540

	Galileo
	E1
	1540

	
	E5a
	115

	
	E5b
	118

	GLONASS
	G1
	3135.03 + k  1.10

	
	G2
	2438.36 + k  0.86

	GPS/Modernized GPS
	L1 C/A
	1540

	
	L1C
	1540

	
	L2C
	1200

	
	L5
	115



The initial carrier phase difference between taps shall be randomly selected between 0 and 2. The initial value shall have uniform random distribution.
<End of Change 3>

