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--------------------------------------------------------    Start of 1st change   -------------------------------------------------------------
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 38.304: "NR; User Equipment (UE) procedures in idle mode".
[2]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[3]	3GPP TS 38.213: "NR; Physical layer procedures for control".
[4]	3GPP TS 38.215: "NR; Physical layer measurements".
[5]	3GPP TS 38.533: "NR; User Equipment (UE) conformance specification; Radio Resource Management (RRM)".
[6]	3GPP TS 38.211: "NR; Physical channels and modulation”.
[7]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[8]	3GPP TS 38.212 "NR; Multiplexing and channel coding".
[9]	3GPP TS 38.202: "NR; Physical layer services provided by the physical layer".
[10]	3GPP TS 38.300: "NR; Overall description; Stage-2".
[11]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[12]	3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".
[13]	3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception".
[14]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[15]	3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management".
[16]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification".
[17]	3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity", Stage 2.
[18]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[19]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[20]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[21]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements".
[22]	3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[23]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation".
[24]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA); Overall description".
[25]	3GPP TS 36.101: "Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[26]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[27]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[28]	Void.
[29]	3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
[30]	3GPP TS 25.302: "Services provided by the Physical Layer".
[31]	3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA), Evolved Universal Terrestrial Radio Access (E-UTRA) and Next Generation Radio Access; Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2".
[32]	3GPP TS 25.214: "Physical layer procedures (FDD)".
[33]	3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access"
[34]	3GPP TS 37.355: "LTE Positioning Protocol (LPP) ".
[35]	3GPP TS 38.455	: "NG-RAN; NR Positioning Protocol A (NRPPa) ".
[36]	3GPP TS 37.106: “User Equipment (UE) requirements for shared spectrum channel access”.
[37]	3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment".
--------------------------------------------------------    Start of 2nd  change   ------------------------------------------------------------
A.3.36	Testing related to Satellite access
A.3.36.1	Introduction
A.3.36.1	Introduction
In annex A test cases are defined for verifying various type of RRM requirements related to satellite access.
A.3.36.2	Principle of testing GSO and NGSO scenarios
In Annex A, RRM test cases related to satellite access are defined for both GSO and NGSO. The testing principle for these test cases is as follows:
-	A UE capable of GSO only is required to pass the test cases with GSO.
-	A UE capable of NGSO only is required to pass the test cases with NGSO.
-	A UE capable of both GSO and NGSO is required to pass the test cases with NGSO only.
Support of GSO and NGSO scenario is indicated via ntn-ScenarioSupport-r17.
A.3.36.2	Principle of testing different RRM requirements
In Annex A, RRM test cases related to satellite access are defined for all applicable RRM requirements. The testing principle for these test cases is as follows:
-	A UE capable of NTN only is required to pass all the test cases defined in clause A.14.
-	A UE capable of both TN and NTN is required to pass the test cases for NTN specific requirements in Table A.3.36.2-1.
Table A.3.36.2-1: Test cases for NTN specific requirements
	Clause
	Test case slogan

	A.14.1.2
	Cell reselection to FR1 intra-frequency NR cell for UE configured with [capability for enhanced requirements]

	A.14.1.3
	Time-based cell reselection to FR1 intra-frequency NR cell

	A.14.1.4
	Location-based cell reselection to FR1 intra-frequency NR cell

	A.14.1.7
	Cell reselection to FR1 inter-frequency NR cell for UE configured with [capability for enhanced requirements]

	A.14.1.8
	Time-based Cell reselection to FR1 inter-frequency NR satellite access case

	A.14.1.9
	Location-based Cell reselection to FR1 inter-frequency NR satellite access case

	A.14.2.1.3
	Intra-frequency SAN time-based conditional Handover from FR1 to FR1

	A.14.2.1.4
	Inter-frequency SAN time-based conditional Handover from FR1 to FR1

	A.14.2.1.5
	Intra-frequency SAN distance-based conditional Handover from FR1 to FR1

	A.14.2.1.6
	Inter-frequency SAN distance-based conditional Handover from FR1 to FR1

	A.14.3.1.1
	NR UE Transmit Timing Test for FR1

	A.14.5.1.1
	SA event triggered reporting tests without gap under non-DRX

	A.14.5.1.2
	SA event triggered reporting tests without gap under DRX

	A.14.5.1.3
	SA event triggered reporting tests without gap under non-DRX with SSB index reading

	A.14.5.1.4
	SA event triggered reporting tests with single measurement gap under non-DRX for satellite access

	A.14.5.1.5
	SA event triggered reporting tests with FNO concurrent gaps under DRX for satellite access

	A.14.5.1.6
	SA event triggered reporting tests with PPO concurrent gaps under non-DRX with SSB index reading for satellite access

	A.14.5.2.1
	Event triggered reporting test without gap under non-DRX

	A.14.5.2.2
	Event triggered reporting tests without gap under DRX

	A.14.6.3.1
	SA intra-frequency measurement accuracy with FR1 serving cell and FR1 target cell

	A.14.6.3.2
	SA Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell

	A.14.6.4.1
	SSB based L1-RSRP measurement

	A.14.6.4.2
	CSI-RS based L1-RSRP measurement on resource set with repetition off



A.3.36.3	Principle of testing different ephemeris formats
Satellite access RRM test cases are defined such that satellite ephemeris information is sent to UE in each test case, according to Tables 14.0.3-1 and 14.0.3-2.
Table A.3.36.3-1: Test cases configuring EphemerisInfo as PositionVelocity
	Functional Area
	Test Case

	RRC_IDLE state mobility
	A.14.1.3

	
	A.14.1.4

	
	A.14.1.5

	
	A.14.1.6

	
	A.14.1.9

	
	A.14.1.10

	Handover
	A.14.2.1.3

	
	A.14.2.1.4

	
	A.14.2.1.5

	
	A.14.2.1.6

	Timing
	A.14.3.1

	Radio Link Monitoring
	A.14.4.1.1

	
	A.14.4.1.2

	
	A.14.4.1.5

	
	A.14.4.1.6

	BFD and LR procedures
	A.14.4.2.1

	
	A.14.4.2.3

	
	A.14.4.2.5

	Active BWP switch
	A.14.4.3.1

	UE specific CBW change
	A.14.4.4.1

	PL-RS switching delay
	A.14.4.5.1

	Intra-frequency measurements
	A.14.5.1.1

	
	A.14.5.1.3

	
	A.14.5.1.5

	Inter-frequency measurements
	A.14.5.2.1

	
	A.14.5.2.3

	
	A.14.5.2.7

	L1-RSRP measurements
	A.14.5.3.1

	
	A.14.5.3.3

	SS-RSRP accuracy
	A.14.6.1.1

	SS-RSRQ accuracy
	A.14.6.2.1

	SS-SINR accuracy
	A.14.6.3.1

	L1-RSRP accuracy
	A.14.6.4.1



Table A.3.36.3-2: Test cases configuring EphemerisInfo as Orbital
	Functional Area
	Test Case

	RRC_IDLE state mobility
	A.14.1.1

	
	A.14.1.2

	
	A.14.1.5

	
	A.14.1.6

	Handover
	A.14.2.1.1

	
	A.14.2.1.2

	RRC Connection Mobiliy Control
	A.14.2.2.1

	
	A.14.2.2.2

	
	A.14.2.2.3

	Timing
	A.14.3.2

	Radio Link Monitoring
	A.14.4.1.3

	
	A.14.4.1.4

	
	A.14.4.1.7

	
	A.14.4.1.8

	BFD and LR procedures
	A.14.4.2.2

	
	A.14.4.2.4

	
	A.14.4.2.6

	Active BWP switch
	A.14.4.3.2

	Intra-frequency measurements
	A.14.5.1.2

	
	A.14.5.1.4

	
	A.14.5.1.6

	Inter-frequency measurements
	A.14.5.2.2

	
	A.14.5.2.4

	
	A.14.5.2.6

	
	A.14.5.2.8

	L1-RSRP measurements
	A.14.5.3.2

	
	A.14.5.3.4

	SS-RSRP accuracy
	A.14.6.1.2

	SS-RSRQ accuracy
	A.14.6.2.2

	SS-SINR accuracy
	A.14.6.3.2

	L1-RSRP accuracy
	A.14.6.4.2



A.3.36.4	General setup for SIB19
The general parameters for SIB19 setup is specified in Table A.3.36.4-1. 
Table A.3.36.2-1: Test cases for NTN specific requirements
	Parameter
	Unit
	Test 1

	Interval between adjacent epoch time
	s
	LEO: 2.56
GEO: 10.24

	ntn-UlSyncValidityDuration
	s
	LEO: 5s
GEO: 900s

	cellSpecificKoffset 
	slot
	LEO: 814
GEO: 256258

	kmac 
	slot
	Not configured

	ta-Common
	
	0

	ta-CommonDrift
	
	0

	ta-CommonDriftVariant
	
	0

	ntn-PolarizationDL
	
	linear

	ntn-PolarizationUL
	
	linear

	ephemerisInfo
	
	Detailed ephemeris information is provided in TS 38.508-1 [37]

	ta-Report
	
	Not configured



A.3.36.5	Satellite specific parameters configuration
A.3.36.5.1	Satellite specific configuration for serving cell
Table A.3.36.5.1-1: Satellite specific configuration pattern 1 for serving cell in GSO scenario
	Parameter
	SSC.1

	Interval between adjacent epoch time
	10.24s

	ntn-UlSyncValidityDuration
	900s

	cellSpecificKoffset 
	256 258 slots

	ta-Common
	0

	ta-CommonDrift
	0

	ta-CommonDriftVariant
	0

	ntn-PolarizationDL
	linear

	ntn-PolarizationUL
	linear

	ephemerisInfo
	Detailed ephemeris information is provided in TS 38.508-1 [37][TBD]



Table A.3.36.5.1-2: Satellite specific configuration pattern 2 for serving cell in NGSO scenario
	Parameter
	SSC.2

	Interval between adjacent epoch time
	2.56s

	ntn-UlSyncValidityDuration
	5s

	cellSpecificKoffset 
	8 14 slots

	ta-Common
	0

	ta-CommonDrift
	0

	ta-CommonDriftVariant
	0

	ntn-PolarizationDL
	linear

	ntn-PolarizationUL
	linear

	ephemerisInfo
	Detailed ephemeris information is provided in TS 38.508-1 [37][TBD]



A.3.36.5.2	Satellite specific configuration for neighbour cell
Table A.3.36.5.2-1: Satellite specific configuration pattern 1 for neighbour cell in GSO scenario
	Parameter
	NSC.1

	Interval between adjacent epoch time
	10.24s

	ntn-UlSyncValidityDuration
	900s

	cellSpecificKoffset 
	256 258 slots

	ta-Common
	0

	ta-CommonDrift
	0

	ta-CommonDriftVariant
	0

	ntn-PolarizationDL
	linear

	ntn-PolarizationUL
	linear

	ephemerisInfo
	Detailed ephemeris information is provided in TS 38.508-1 [37][TBD]



Table A.3.36.5.2-2: Satellite specific configuration pattern 2 for neighbour cell in NGSO scenario
	Parameter
	NSC.2

	Interval between adjacent epoch time
	2.56s

	ntn-UlSyncValidityDuration
	5s

	cellSpecificKoffset 
	8 14 slots

	ta-Common
	0

	ta-CommonDrift
	0

	ta-CommonDriftVariant
	0

	ntn-PolarizationDL
	linear

	ntn-PolarizationUL
	linear

	ephemerisInfo
	Detailed ephemeris information is provided in TS 38.508-1 [37][TBD]



--------------------------------------------------------    Start of 3rd  change   ------------------------------------------------------------
B.5	High level test procedure for SAN RRM tests
The following high level steps are conducted for test cases for SAN defined in clause A.14. 
-	A set of ephemeris information are pre-defined for each satellite corresponding to respective different epoch times in TS 38.508-1 [37].[TS TBD]. 
-	The same ephemeris information will be maintained during the test (constant ephemerisInfo in all SIB19 updates), i.e. SAN RRM test cases are defined with fixed constant Delay and Doppler shift from Satellite access node to UE unless otherwise stated. 
-	The range from which the constant Delay is selected is as follows:
-	For GEO GSO an altitude of 35,786km is considered. an elevation angle relative to a UE position shall not be smaller than 30 deg during entire test timeThe range of the one-way delay between UE and satellite is from 119.375ms to 128.79ms. 
-	For LEO NGSO an altitude of 600km and 1200km on a circular orbit is are considered. The range of the one-way delay between UE and satellite is from 2ms (lowest value for LEO orbit 600km) to 6.67ms (highest value for LEO orbit 1200km). 
-	The constant Doppler shift (i.e. frequency offset) is derived from the same ephemeris (i.e. orbit emulation) as the Delay.
-	A motion trajectory is generated for each satellite based on the ephemeris using Eckstein-Hechler model. 
-	UE location is determined for the test. The ephemeris and the the UE location should be designed such that elevation angle relative to the UE position shall not be smaller than 30 deg during entire test time.
-	Test equipment adjusts the time and frequency of transmission according to the pre-defined ephemeris (constant in all SIB19 updates) and UE location.based on the satellite motion trajectory and UE location during test time to emulate the position and velocity change of the satellite relative to the UE.
--------------------------------------------------------    End of change   -------------------------------------------------------------

