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[bookmark: _Toc61378077][bookmark: _Toc61378552][bookmark: _Toc67953738][bookmark: _Toc68733405][bookmark: _Toc68784721][bookmark: _Toc76736677][bookmark: _Toc77241089][bookmark: _Toc77241594][bookmark: _Toc83742970][bookmark: _Toc83909491][bookmark: _Toc91071458][bookmark: _Toc21351505][bookmark: _Toc29807087][bookmark: _Toc36648801][bookmark: _Toc36651526][bookmark: _Toc37256460][bookmark: _Toc37256801][bookmark: _Toc45890492][bookmark: _Toc45891716][bookmark: _Toc45892126][bookmark: _Toc45892536][bookmark: _Toc52352949][bookmark: _Toc53174772][bookmark: _Toc61375921][bookmark: _Toc61376333][bookmark: _Toc67938603][bookmark: _Toc76454205][bookmark: _Toc76719625][bookmark: _Toc76720145][bookmark: _Toc83742842][bookmark: _Toc83887217][bookmark: _Toc83888018][bookmark: _Toc90588672][bookmark: _Toc21345396][bookmark: _Toc29806245][bookmark: _Toc37255778][bookmark: _Toc37256119][bookmark: _Toc45889956][bookmark: _Toc52381781][bookmark: _Toc61374880][bookmark: _Toc67936231][bookmark: _Toc67937104][bookmark: _Toc76452340][bookmark: _Toc76630183][bookmark: _Toc83742743][bookmark: _Toc83886857][bookmark: _Toc83887657][bookmark: _Toc90588498]<< Start of changes >>
[bookmark: _Toc137543549][bookmark: _Toc163738330]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 TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.521‑1: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone".
[3]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[4]	3GPP TS 38.108: "NR; Satellite Node radio transmission and reception".
[5]	3GPP TS 38.101‑1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[6]	3GPP TS 38.101‑4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements". 
[7]	3GPP TS 38.213: "NR; Physical layer procedures for control".
[8]	3GPP TS 38.331: "Radio Resource Control (RRC) protocol specification".
[9]	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2".
[10]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[11]	3GPP TS 38.101‑5: "NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements".
[12]	3GPP TS 38.508‑1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment ".
[13]	3GPP TS 38.306: "User Equipment (UE) radio access capabilities".
[14]	3GPP TS 38.521-4: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 4: Performance requirements".
[15]	ITU-R Recommendation SM.329-10, “Unwanted emissions in the spurious domain”
[16]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[18]	3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks".





<< Next changes >>
[bookmark: _Toc163738608]A.4	Testing related to Satellite Access 
[bookmark: _Toc137373098][bookmark: _Toc138885041][bookmark: _Toc145689858][bookmark: _Toc163738609]A.4.1	General
The following test conditions should be maintained for Satellite Access when test equipment emulates the snapshot of the satellite link channel. 
-  The same ephemeris info will be maintained during each test.
-  A set of ephemeris information are pre-defined for each satellite corresponding to respective epoch times in TS 38.508-1 [12]. 
-  The range of the selected constant delay shift is as follows:
-  For NGSO an altitude of 600 km and 1200 km on a circular orbit are considered. The range of the one-way delay between UE and satellite is from 2ms (lowest value for LEO orbit 600km) to 6.67 ms (highest value for LEO orbit 1200 km). 
-  For GSO the range of the one-way delay from UE to satellite is within 119.375 ms to 128.79 ms.
-  Constant delay value is derived from ephemeris info (SIB19) and UE location associated to zero Doppler or non-zero Doppler value under test.
[bookmark: _Toc163738610]A.4.2	Test condition for transmitter characteristics
All requirements in clause 6 for transmitter characteristics, other than frequency error in clause 6.4.1 shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Frequency error requirement in clause 6.4.1 shall be verified for at least two cases: one with zero Doppler condition and the other one with a constant Doppler shift where the range of the absolute value of Doppler is greater than zero and up to [0.93] ppm if the IE field ntn-ScenarioSupport-r17 is present and indicated as GSO and up to 24 ppm if the IE field ntn-ScenarioSupport-r17 is present and indicated as NGSO or only the IE field nonTerrestrialNetwork-r17 is present. The delay condition is a constant.
[bookmark: _Toc163738611]A.4.3	Test condition for receiver characteristics
All requirements in clause 7 for receiver characteristics shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
[bookmark: _Toc163738612]A.4.4	Test condition for performance requirements
All requirements in clause 8 for performance requirements shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of NGSO satellites.
The one-way delay between UE and satellite for NGSO at an altitude of 600 km is 2 ms.





<< Next changes >>
[bookmark: _Toc163738618]B.2	Multi-path fading propagation conditions
[bookmark: _Toc163738619]B.2.0	General
The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
Initial channel matrix for LOS component of NTN-TDL-C channel model is equal to channel matrix of Static propagation conditions in Clause B.1.
[bookmark: _Toc123058003][bookmark: _Toc124255298][bookmark: _Toc124255489][bookmark: _Toc124255626][bookmark: _Toc131688464][bookmark: _Toc137543657][bookmark: _Toc163738620]B.2.1	Delay profiles
The delay profiles are derived from the TR 38.811 [x18] NTN-TDL models for the desired delay spread and tap resolution. After scaling the normalized delay spread values for each tap by the desired RMS delay spread, the tap delays are quantized to a delay resolution of 5ns by rounding to the nearest multiple of the delay resolution. 
[bookmark: _MCCTEMPBM_CRPT44170266___4]Table B.2.1-1: Delay profiles for NR NTN channel models
	Type
	Model
	Delay spread (r.m.s.)
	Delay resolution

	NLOS
	NTN-TDLA100
	100 ns
	5 ns

	LOS
	NTN-TDLC5
	5 ns
	5 ns



[bookmark: _MCCTEMPBM_CRPT44170267___4]Table B.2.1-2: NTN-TDLA100 (DS = 100 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	110
	-4.7
	Rayleigh

	3
	285
	-6.5
	Rayleigh



[bookmark: _MCCTEMPBM_CRPT44170268___4]Table B.2.1-3: NTN-TDLC5 (DS = 5 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.6
	LOS path

	
	0
	-8.9
	Rayleigh

	[bookmark: _MCCTEMPBM_CRPT44170271___5]2
	60
	-21.5
	Rayleigh

	NOTE 1:	Tap #1 follows a Rician distribution.



[bookmark: _Toc123058004][bookmark: _Toc124255299][bookmark: _Toc124255490][bookmark: _Toc124255627][bookmark: _Toc131688465][bookmark: _Toc137543658][bookmark: _Toc163738621]B.2.2	Combinations of channel model parameters
The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., NTN-TDLA<DS>-<Doppler>, or NTN-TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table B.2.2-1 show the propagation conditions that are used for the performance measurements in multi-path fading environment for NLOS and LOS propagation conditions.
Table B.2.2-1: Channel model parameters for NTN
	Combination name
	Model
	Maximum Doppler frequency

	NTN-TDLA100-200
	NTN-TDLA100
	200 Hz

	NTN-TDLC5-200
	NTN-TDLC5
	200 Hz




[bookmark: _Toc21338436][bookmark: _Toc29808544][bookmark: _Toc37068463][bookmark: _Toc37084008][bookmark: _Toc37084350][bookmark: _Toc40209712][bookmark: _Toc40210054][bookmark: _Toc45893013][bookmark: _Toc53176878][bookmark: _Toc61121206][bookmark: _Toc67918402][bookmark: _Toc76298477][bookmark: _Toc76572489][bookmark: _Toc76652356][bookmark: _Toc76653200][bookmark: _Toc83742473][bookmark: _Toc91440963][bookmark: _Toc98849753][bookmark: _Toc106543607][bookmark: _Toc106737705][bookmark: _Toc107233472][bookmark: _Toc107235090][bookmark: _Toc107420060][bookmark: _Toc107477358][bookmark: _Toc114566219][bookmark: _Toc115268309][bookmark: _Toc123058005][bookmark: _Toc124255300][bookmark: _Toc124255491][bookmark: _Toc124255628][bookmark: _Toc131688466][bookmark: _Toc137543659][bookmark: _Toc163738622]B.2.3	MIMO Channel Correlation Matrices
[bookmark: _Toc163738623]B.2.3.0	General
The MIMO channel correlation matrices defined in clause B.2.3 apply for the antenna configuration using uniform linear arrays at both gNB and UE.
[bookmark: _Toc21338437][bookmark: _Toc29808545][bookmark: _Toc37068464][bookmark: _Toc37084009][bookmark: _Toc37084351][bookmark: _Toc40209713][bookmark: _Toc40210055][bookmark: _Toc45893014][bookmark: _Toc53176879][bookmark: _Toc61121207][bookmark: _Toc67918403][bookmark: _Toc76298478][bookmark: _Toc76572490][bookmark: _Toc76652357][bookmark: _Toc76653201][bookmark: _Toc83742474][bookmark: _Toc91440964][bookmark: _Toc98849754][bookmark: _Toc106543608][bookmark: _Toc106737706][bookmark: _Toc107233473][bookmark: _Toc107235091][bookmark: _Toc107420061][bookmark: _Toc107477359][bookmark: _Toc114566220][bookmark: _Toc115268310][bookmark: _Toc123058006][bookmark: _Toc124255301][bookmark: _Toc124255492][bookmark: _Toc124255629][bookmark: _Toc131688467][bookmark: _Toc137543660][bookmark: _Toc163738624]B.2.3.1	MIMO Correlation Matrices using Uniform Linear Array (ULA)
[bookmark: _Toc163738625]B.2.3.1.0	General
The MIMO channel correlation matrices defined in clause B.2.3.1.1 apply for the antenna configuration using uniform linear array (ULA) at both gNB and UE.
[bookmark: _Toc21338438][bookmark: _Toc29808546][bookmark: _Toc37068465][bookmark: _Toc37084010][bookmark: _Toc37084352][bookmark: _Toc40209714][bookmark: _Toc40210056][bookmark: _Toc45893015][bookmark: _Toc53176880][bookmark: _Toc61121208][bookmark: _Toc67918404][bookmark: _Toc76298479][bookmark: _Toc76572491][bookmark: _Toc76652358][bookmark: _Toc76653202][bookmark: _Toc83742475][bookmark: _Toc91440965][bookmark: _Toc98849755][bookmark: _Toc106543609][bookmark: _Toc106737707][bookmark: _Toc107233474][bookmark: _Toc107235092][bookmark: _Toc107420062][bookmark: _Toc107477360][bookmark: _Toc114566221][bookmark: _Toc115268311][bookmark: _Toc123058007][bookmark: _Toc124255302][bookmark: _Toc124255493][bookmark: _Toc124255630][bookmark: _Toc131688468][bookmark: _Toc137543661][bookmark: _Toc163738626]B.2.3.1.1	Definition of MIMO Correlation Matrices
Table B.2.3.1.1-1 defines the correlation matrix for the gNB.
Table B.2.3.1.1-1: gNB correlation matrix
	
	One antenna
	Two antennas

	gNB Correlation
	

	




Table B.2.3.1.1-2 defines the correlation matrix for the UE:

Table B.2.3.1.1-2: UE correlation matrix
	
	One antenna
	Two antennas

	UE Correlation
	

	





Table B.2.3.1.1-3 defines the channel spatial correlation matrix. The parameters, α and β in Table B.2.3.1.1-3 defines the spatial correlation between the antennas at the gNB and UE.

Table B.2.3.1.1-3: correlation matrices
	1x2 case
	


	2x1 case
	


	2x2 case
	




[bookmark: _Toc21338439][bookmark: _Toc29808547][bookmark: _Toc37068466][bookmark: _Toc37084011][bookmark: _Toc37084353][bookmark: _Toc40209715][bookmark: _Toc40210057][bookmark: _Toc45893016][bookmark: _Toc53176881][bookmark: _Toc61121209][bookmark: _Toc67918405][bookmark: _Toc76298480][bookmark: _Toc76572492][bookmark: _Toc76652359][bookmark: _Toc76653203][bookmark: _Toc83742476][bookmark: _Toc91440966][bookmark: _Toc98849756][bookmark: _Toc106543610][bookmark: _Toc106737708][bookmark: _Toc107233475][bookmark: _Toc107235093][bookmark: _Toc107420063][bookmark: _Toc107477361][bookmark: _Toc114566222][bookmark: _Toc115268312][bookmark: _Toc123058008][bookmark: _Toc124255303][bookmark: _Toc124255494][bookmark: _Toc124255631][bookmark: _Toc131688469][bookmark: _Toc137543662][bookmark: _Toc163738627]B.2.3.1.2	MIMO Correlation Matrices at High, Medium and Low Level
The α and β for different correlation types are given in Table B.2.3.1.2-1.
Table B.2.3.1.2-1: The α and β parameters for ULA MIMO correlation matrices
	Correlation Model
	
	

	Low correlation
	0
	0



The correlation matrices low correlation are defined in Table B.2.3.1.2-2 below.
Table B.2.3.1.2-2: MIMO correlation matrices for low correlation
	1x2 case
	


	2x1 case
	


	2x2 case
	


	NOTE: Id is the d×d identity matrix.



<<Unchanged texts are omitted>>
[bookmark: _Toc163738634]Annex D (normative):
Characteristics of the interfering signal
[bookmark: _Toc21344565][bookmark: _Toc29802053][bookmark: _Toc29802477][bookmark: _Toc29803102][bookmark: _Toc36107844][bookmark: _Toc37251618][bookmark: _Toc45888557][bookmark: _Toc45889156][bookmark: _Toc61367904][bookmark: _Toc61373287][bookmark: _Toc68231237][bookmark: _Toc69084650][bookmark: _Toc75467663][bookmark: _Toc76509685][bookmark: _Toc76718675][bookmark: _Toc83581022][bookmark: _Toc84405531][bookmark: _Toc84414140][bookmark: _Toc163738635]D.1 	General
Some RF performance requirements for the NR UE receiver are defined with interfering signals present in addition to the wanted signal.
For NR bands with FDL_high < 2,700 MHz and FUL_high < 2,700 MHz, a modulated 5 MHz full bandwidth NR down link signal, and in some cases an additional CW signal, are used as interfering signal. And for some cases an additional CW signal is used.
[bookmark: _Toc21344566][bookmark: _Toc29802054][bookmark: _Toc29802478][bookmark: _Toc29803103][bookmark: _Toc36107845][bookmark: _Toc37251619][bookmark: _Toc45888558][bookmark: _Toc45889157][bookmark: _Toc61367905][bookmark: _Toc61373288][bookmark: _Toc68231238][bookmark: _Toc69084651][bookmark: _Toc75467664][bookmark: _Toc76509686][bookmark: _Toc76718676][bookmark: _Toc83581023][bookmark: _Toc84405532][bookmark: _Toc84414141][bookmark: _Toc163738636]D.2	Interference signals
Table D.2-1 describes the modulated interferer for different channel bandwidth options for NR band lower than 2700 MHz.
Table D.2-1: Description of modulated NR interferer 
for NR bands with FDL_high < 2,700 MHz and FUL_high < 2,700 MHz
	
	Channel bandwidth

	
	5 MHz
	10MHz
	15 MHz
	20 MHz

	RB
	NOTE 1

	BWInterferer
	5 MHz

	NOTE 1:	The RB configured for interfering signal is the same as maximum RB number defined in Table 5.3.2-1 for each sub-carrier spacing.




[bookmark: _Toc163738637]Annex F (normative):
Measurement uncertainties and Test Tolerances
[bookmark: _Toc27478772][bookmark: _Toc36227486][bookmark: _Toc163738638]F.1	Acceptable uncertainty of Test System (normative)
[bookmark: _Toc163738639]F.1.0	General
The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All ranges and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.
For RF tests it should be noted that the uncertainties in clause F.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
The downlink signal uncertainties apply at each receiver antenna connector.


==============================================================
<< End of changes >>
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