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[bookmark: _Hlk155972499]<Start of modified section 1>
[bookmark: _Hlk126936561]6.2.1	NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
[bookmark: _Hlk138881124]Editor's Note: 
· Some test parameters are still in brackets
6.2.1.1	Test Purpose
The purpose of this test is to partly verify that the UE properly perform TA validation for CG-SDT transmission in 38.133 [6] clause 5.5.3clause 6.2.0.1.
6.2.1.2	Test Applicability
This test applies to all types of NR UE release 17 and forward, supporting NR SA and CG-SDT.
6.2.1.3	Minimum Conformance Requirement
The minimum requirements are specified in clause 6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.6.2.1.
6.2.1.4	Test Description
The test includes two sub-tests, Sub-test#1 for testing valid TA where UE can initiate CG-SDT transmission, and Sub-test#2 for testing invalid TA where UE does not initiate CG-SDT transmission. Subtest#2 is only tested if Sub-test#1 has passed. For each sub-test, UE is configured with CG-SDT configuration when entering RRC_INACTIVE state. Sub-test#1 consists of four successive time periods, with time duration of T1, T2, T3 and T4, respectively. Sub-test#2 consists of two successive time periods, with time duration of T5 and T6, respectively. There is one cell, which is the active NR cell in FR1.  Figure 6.2.1.4-1 shows the variation of the RSRP over the duration of Sub-test#1, and Figure 6.2.1.4-2 shows the variation of the RSRP over the duration of Sub-test#2.
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Figure 6.2.1.4-1: RSRP variation model for Sub-test#1 for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
In Sub-test#1:
Prior to the time point TA, the UE shall be fully synchronized to PCell (Cell 1), be registered to the cell and have entered RRC_CONNECTED state.
Before starting the test at time point TA, test equipment configures RSRP to P0.
At time point TB, RSRP is changed from P0 to P1.
At time point TC, which is W1 after time point TB, UE expect to receive RRC release with CG SDT configuration and RRC status is changed to INACTIVE status. 
At time point TD, RSRP is changed from P1 to P0.
At time point TE, RSRP is changed from P0 to P2.
Test equipment triggers UL data arrival at UE lower layer at time point TF. After time point TF, test equipment observes whether UE transmits with CG-SDT no later than TG, which is W3 after TF.
After time point TG, RRC status is changed from RRC INACTIVE to RRC CONNECTED.
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Figure 6.2.1.4-2: RSRP variation model for Sub-test#2 for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
In Sub-test#2:
Prior to the time point TA, the UE shall pass Sub-test#1 and have entered RRC connected mode. Otherwise, Sub-test#2 shall not be executed.
From time point TA to time point TD, RSRP is set to P2.
At time point TC, which is W1 after time point TB, UE expect to receive RRC release with CG SDT configuration and RRC status is changed to INACTIVE status. 
At time point TD, RSRP is changed from P2 to P0.
Test equipment triggers UL data arrival at UE lower layer at time point TF. TF is 3360ms after TD. After time point TF, test equipment observes whether UE transmits with CG-SDT no later than TG which is W3 after TF.
W1 equals to 640ms and W2 equals to 640ms, based on requirements in clause 6.2.0. W3 is 860ms.
6.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 6.2.1.4.1-1.
Table 6.2.1.4.1-1: NR configuration for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Config
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 6.2.1.4.1-2.
Table 6.2.1.4.1-2: Initial conditions for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.4-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.6.1 without fading
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1.	Message contents are defined in clause 6.2.1.4.3.
2.	The power levels and settings for Cell 1 are set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.2.1.4.1-3. Supplementary timeline events are given in Table 6.2.1.4.1-4.
Table 6.2.1.4.1-3: General test parameters for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Parameter
	Unit
	Test configuration
	Value
	Comment

	TDD Configuration
	
	1
	N/A
	

	
	
	2
	TDDConf.1.1
	

	
	
	3
	TDDConf.2.1
	

	BWchannel
	MHz
	
	10: NRB,c = 52
	

	
	
	3
	40: NRB,c = 106
	

	PDSCH Reference measurement channel
	
	1
	SR.1.1 FDD
	

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	
	1
	CR.1.1 FDD
	

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	1
	CCR.1.1 FDD
	

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	SSB configuration
	
	1,2,3
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	OCNG Patterns
	
	1,2,3
	OP.1
	

	Initial BWP Configuration
	
	1,2,3
	DLBWP.0.1
ULBWP.0.1
	

	Dedicated BWP configuration
	
	1,2,3
	DLBWP.1.1
ULBWP.1.1
	

	SMTC configuration
	
	1,2,3
	SMTC.1
	

	DRX configuration
	ms
	1,2,3
	DRX.7640
	

	T1
	s
	1,2,3
	[0.4]
	

	T2
	s
	1,2,3
	[1.28]
	

	T3
	s
	1,2,3
	[2.72]
	

	T4
	s
	1,2,3
	[2.24]
	

	T5
	s
	1,2,3
	[4.22]
	

	T6
	s
	1,2,3
	[4.22]
	

	cg-SDT-RSRP-ChangeThreshold
	dB
	1,2,3
	[14]
	

	cg-SDT-RSRP-ThresholdSSB
	dBm
	1,2,3
	-110
	

	
	dB
	3
	-119
	Modified by TT analysis

	cg-SDT-TimeAlignmentTime
	
	1,2,3
	infinity
	

	CG-SDT resource period
	ms
	
	320
	configuredGrantConfig Peridocity at 38.331 [13]
Config 1,2 : sym320x14,
config 3 : sym640x14

	Propagation condition
	
	1,2,3
	AWGN
	



Table 6.2.1.4.1-4: Supplementary timeline event derivations for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Time Period
	Unit
	Test configuration
	Value
	Derivation

	T_delay_modeB
	ms
	1,2,3
	[4000]
	Test configuration for step 4 and step 9

	W1
	ms
	1,2,3
	640
	Test configuration

	W2
	ms
	1,2,3
	640
	Test configuration

	W3
	ms
	1,2,3
	860
	Test configuration

	TAtoTB
	ms
	1,2,3
	[400]
	Sub-test#1: TAtoTB = T1
Sub-test#2: TAtoTB = T5 – 2*W1

	TBtoTC
	ms
	1,2,3
	[640]
	TBtoTC = W1

	TCtoTD
	ms
	1,2,3
	[640]
	TCtoTD = W1

	TDtoTE
	ms
	1,2,3
	[2720]
	Sub-test#1: TDtoTE = T3
Sub-test#2: TDtoTE = T6 – W2 – W3

	TEtoTF
	ms
	1,2,3
	[640]
	TEtoTF = W2

	TFtoTG
	ms
	1,2,3
	[860]
	TFtoTG = W3

	Note 1:	These timeline derivations are useful to understand different timeline events other than T1, T2, T3, T4, T5 and T6. Calculations are informative.



6.2.1.4.2	Test Procedure
[bookmark: _Hlk156213619]There is one cell in the test, the FR1 PCell, which is the active NR cell. The test parameters for the PCell are given in Table 6.2.1.4.1-1, Table 6.2.1.4.1-3, and Table 6.2.1.5-1, for Sub-test#1 and Sub-test#2, respectively. Prior to the start of each of the Sub-tests, the UE shall be fully synchronized to PCell (Cell 1). According to Table 6.2.1.5-1, in time intervals T1 to T6 the SS configures the SS-RSRP by fixing Noc and adjusting SNR correspondingly.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Loop Function On and Activate UE Test Loop Mode B according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell.
2.	Set the parameters of NR Cell according to T1 in Table 6.2.1.5-1. Propagation conditions are set according to clause C.2.3. Sub-test#1 starts. T1 starts.
3.	When T1 expires the SS shall change the SS-RSRP value to T2 as specified in Table 6.2.1.5-1. T2 starts.
4.	W1=640ms seconds after the start of T2 (time event TC), the SS shall send CLOSE UE TEST LOOP message for UE Test Loop Mode B and configuring T_delay_modeB as per Table 6.2.1.4.3-5, and transmit one PDCP SDU (which will get buffered at the UE) immediately followed by an RRCRelease message containing CG-SDT configuration for the UE to change its RRC state to RRC_INACTIVE, according to section 6.2.1.4.3.
5.	When T2 expires the SS shall change the SS-RSRP value to T3 as specified in Table 6.2.1.5-1. T3 starts.
6.	When T3 expires the SS shall change the SS-RSRP value to T4 as specified in Table 6.2.1.5-1. T4 starts.
7.	T_delay_modeB expires after the start of T4, at time event TF. If the UE transmits PUSCH at the next CG-SDT resource no later than TG, which is W3 seconds after TF, then the number of successful tests for CG-SDT Sub-test#1 is increased by one. Otherwise, the number of failed tests for CG-SDT Sub-test#1 is increased by one and proceed with step 12.
8.	The SS shall transmit RRCRelease. Set the parameters of NR Cell according to T5 in Table 6.2.1.5-1. Propagation conditions are set according to clause C.2.3. Afterwards, the SS shall ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Loop Function On and Activate UE Test Loop Mode B according to TS 38.508-1 [14] clause 4.5. Cell 1 is the active cell. Sub-test#2 starts. T5 starts.
9.	W1=640ms seconds before the end of T5 (time event TC), the SS shall send CLOSE UE TEST LOOP message for UE Test Loop Mode B and configuring T_delay_modeB as per Table 6.2.1.4.3-5, and transmit one PDCP SDU (which will get buffered at the UE) immediately followed by an RRCRelease message containing CG-SDT configuration for the UE to change its RRC state to RRC_INACTIVE, according to section 6.2.1.4.3.
10.	When T5 expires the SS shall change the SS-RSRP value to T6 as specified in Table 6.2.1.5-1. T6 starts.
11.	T_delay_modeB expires after the start of T6, at time event TF. If the UE transmits PUSCH at the next CG-SDT resource no later than TG, which is W3 seconds after TF, then the number of failed tests for CG-SDT Sub-test#2 is increased by one. Otherwise, the number of successful tests for CG-SDT Sub-test#2 is increased by one. Proceed with step 12.
12.	The SS shall switch off and then on the UE and then proceed with step 13.
13.	Repeat steps 1-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved for both Sub-tests. If Sub-test#1 fails, there is no need to achieve any confidence level for Sub-test#2.
6.2.1.4.3	Message Contents
Message contents are according to TS 38.508-1 [14] clauses 4.6.1 and 7.3 with the following exceptions:
Table 6.2.1.4.3-1: Common Exception messages for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	38.508-1 [14] Table 4.6.1-16 with conditions NR_RRC_INACTIVE and SDT



Table 6.2.1.4.3-2: SDT-MAC-PHY-CG-Config-r17 for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Derivation Path: TS 38.508-1 [6], Table 4.6.1-16

	Information Element
	Value/remark
	Comment
	Condition

	SDT-MAC-PHY-CG-Config-r17::= SEQUENCE {
	
	
	

	  cg-SDT-ConfigLCH-RestrictionToAddModList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF CG-SDT-Config-LCH-restriction-r17 {
	1 entry
	
	

	    logicalChannelIdentity-r17
	LogicalChannelIdentity with condition DRB1
	
	

	    configuredGrantType1Allowed-r17
	true
	
	

	    allowedCG-List-r17
	Not present
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-NUL-r17 CHOICE {
	
	
	

	    setup
	BWP-UplinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-ConfigInitialBWP-SUL-r17
	Not present
	
	

	  cg-SDT-ConfigInitialBWP-DL-r17
	
	
	

	    setup
	BWP-DownlinkDedicatedSDT-r17
	
	

	  }
	
	
	

	  cg-SDT-TimeAlignmentTimer-r17
	infinity
	
	

	  cg-SDT-RSRP-ThresholdSSB-r17
	39
	-117dBm
	Config 1,2

	
	37
	-119dBm
	Config 3

	  cg-SDT-TA-ValiditationConfig-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cg-SDT-RSRP-ChangeThreshold-r17
	dB14
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.2.1.4.3-3: BWP-UplinkDedicatedSDT-r17 for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Derivation Path: TS 38.331 [6], clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicatedSDT-r17::= SEQUENCE {
	
	
	

	  pusch-Config-r17 CHOICE {
	
	
	

	    setup
	PUSCH-Config
	
	

	  }
	
	
	

	  configuredGrantConfigToAddModList-r17 SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfig
	1 entry
	
	

	}
	
	
	



Table 6.2.1.4.3-4: ConfiguredGrantConfig for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Derivation Path: TS 38.331 [6], clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	ConfiguredGrantConfig ::= SEQUENCE {
	
	
	

	  periodicity
	sym320x14
	
	Config 1,2

	
	sym640x14
	
	Config 3

	}
	
	
	



Table 6.2.1.4.3-5: CLOSE UE TEST LOOP for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Derivation Path: TS 38.509 [16], clause 6.3.1

	Information Element
	Value/remark
	Comment

	Protocol discriminator
	1 1 1 1
	

	Skip indicator
	0 0 0 0
	

	Message type
	1 0 0 0 0 0 0 0
	

	UE test loop mode
	0 0 0 0 0 0 0 1
	UE test loop mode B

	UE test loop mode B LB setup
	
	

	  IP PDU delay
	0 0 0 0 0 1 0 0
	T_delay_modeB duration in seconds (4 seconds)



6.2.1.5	Test Requirement
Table 6.2.1.5-1 defines the cell specific primary level settings including test tolerances for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT).
Table 6.2.1.5-1: Cell-specific test parameters for NR SA FR1 Configured Grant based Small Data Transmissions (CG-SDT)
	Parameter
	Config
	Unit
	SSB#0

	
	
	
	T1
	T2
	T3
	T4
	T5
	T6

	[image: ]
	1,2
	dBm/15kHz
	-98.95
	-98.95
	-101
	-101
	-99.5
	-105

	
	3
	dBm/15kHz
	-98.2
	-98.2
	-101.25
	-101.25
	-103.7
	-107.95

	[image: ]
	1,2
	dBm/SSB SCS
	-98.95
	-98.95
	-101
	-101
	-99.5
	-105

	
	3
	dBm/SSB SCS
	-95.2
	-95.2
	-98.25
	-98.25
	-100.7
	-104.95

	[image: ]
	1,2
	dB
	[0]
	[10]
	[0]
	[15]
	[19.6]
	[-0.95]

	
	3
	dB
	[0]
	[10.5]
	[0]
	[15.5]
	[18]
	[-2.8]

	SS RSRP
	1,2
	dBm/SSB SCS
	[-98.95]
	[-88.95]
	[-101]
	[-86]
	[-79.9]
	[-105.95]

	
	3
	dBm/SSB SCS
	[-95.2]
	[-84.7]
	[-98.25]
	[-82.75]
	[-82.7]
	[-107.75]

	Io 
	1,2
	dBm/9.36MHz
	[-67.99]
	[-60.58]
	[-70.04]
	[-57.91]
	[-51.9]
	[-74.49]

	
	3
	dBm/38.16MHz
	[-61.13]
	[-53.27]
	[-64.18]
	[-51.57]
	[-51.58]
	[-72.06]

	[image: ]
	1,2
	dB
	[0]
	[10]
	[0]
	[15]
	[19.6]
	[-0.95]

	
	1,2
	dB
	[0]
	[10.5]
	[0]
	[15.5]
	[18]
	[-2.8]



The UE behaviour in each test during time durations shall be as follows:
During Sub-test#1, UE shall transmit PUSCH at CG-SDT resource within 860ms after time point TF.
During Sub-test#2, after passing Sub-test#1, UE shall not transmit PUSCH at CG-SDT resources after TF until the end of the test at time point TG.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.

[bookmark: _GoBack]<End of modified section 1>
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