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-------- Start of changes --------
7.2.1.1	TA Validation for CG-SDT in FR2
Editor’s note: This test case is incomplete. The following aspects are remaining 
- Message contents
- Some parameters in brackets- TT analysis is missing
- Annex F
7.2.1.1.1	Test Purpose
The purpose of this test is to verify that the UE correctly performs TA validation for CG-SDT. This test will partly verify the TA validation requirements in clause 5.5.3 of TS 38.133 [6].
7.2.1.1.2	Test Applicability
This test applies to all types of NR UE from Release 17 onwards that supports transmission of data and/or signalling over allowed radio bearers in RRC_INACTIVE state via configured grant type 1 (i.e., CG-SDT), as specified in TS 38.331 [13].
7.2.1.1.3	Minimum Conformance Requirements
The minimum conformance requirements are specified in clause 7.2.1.0.1.
[bookmark: _Hlk122594283]The normative reference for this requirement is TS 38.133 [6] clause A.7.2.1.1.
7.2.1.1.4	Test Description
7.2.1.1.4.1	Initial conditions
This test can be run in the configuration defined in Table 7.2.1.1.4.1-1.
Table 7.2.1.1.4.1-1: Supported test configurations for FR2 PCell
	Test Case ID
	Test Config Index
	Description

	7.2.1.1-1
	1
	TDD, SSB SCS 120 KHz, data SCS 120KHz, BW 100 MHz



Configure the test equipment and the DUT according to the parameters in Table 7.2.1.1.4.1-2.
Table 7.2.1.1.4.1-2: Initial conditions for TA Validation for CG-SDT in FR2
	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.5-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration from Table 7.2.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1.	The general test parameter settings are set up according to Table 7.2.1.1.4.1-3.
2.	Message contents are defined in clause 7.2.1.1.4.3.
3. There is only one NR Cell (Cell 1) specified in the test, configured as PCell in FR2. The Cell 1 is configured according to the settings in Annex C.1.1 and C.1.2.
Table 7.2.1.1.4.1-3: General test parameters for TA validation for CG-SDT in FR2
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	TDD

	BWchannel
	Config 1
	MHz
	100: NRB,c = 66

	DL initial BWP configuration
	Config 1
	
	DLBWP.0.1

	UL initial BWP configuration
	Config 1
	
	ULBWP.0.1

	TDD Configuration
	Config 1
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 DD

	SSB Configuration
	Config 1
	
	SSB.1 FR2

	SMTC Configuration
	Config 1
	
	SMTC.X

	PDSCH/PDCCH subcarrier spacing
	Config 1
	
	120 kHz

	PRACH Configuration
	Config 1
	
	Table A.3.8.3.4 [6]

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	DRX
	s
	0.64

	cg-SDT-RSRP-ThresholdSSB
	dBm
	-110

	cg-SDT-RSRP-ChangeThreshold
	dB
	[8]

	cg-SDT-TimeAlignmentTime
	
	infinity

	CG-SDT resource period
	ms
	320

	T1
	s
	[0.8]

	T2
	s
	[0.96]

	T3
	s
	[3.04]

	T4
	s
	[1.542.12]

	T5
	sS
	[1,764.58]

	T6
	s
	[4.58]



7.2.1.1.4.2	Test procedure
The test consists of a single cell (Cell 1), which is the active NR cell configured as PCell in FR2 and includes two sub-tests. Sub-test#1 is for testing valid TA where UE can initiate CG-SDT transmission and Sub-test#2 is for testing invalid TA where UE does not initiate CG-SDT transmission. Subtest#2 is only tested if Sub-test#1 is passed. For each sub-test, the DUT is configured with two CG-SDT configurations when entering/during RRC Inactive state. The Sub-test#1 consists of four5 successive time periods, with time duration of T1, T2, T3, T4 and T45 respectively. Sub-test#2 consists of two successive time periods, with time duration of T5 and T6 repectively. Figure 7.2.1.1.4.2-1 shows the variation of the RSRP level in the active cell during the entire test, both sub-tests included. over the duration of Sub-test#1, and Figure 7.2.1.1.4.2-2 shows the variation of the RSRP level over the duration of Sub-test#2.
[image: A red line on a black background

Description automatically generated][image: A diagram of a process

Description automatically generated]
Figure 7.2.1.1.4.2-1: RSRP variation for TA validation for CG-SDT Sub-test#1
[image: A diagram of a diagram
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Figure 7.2.1.1.4.2-2: RSRP variation for TA validation for CG-SDT Sub-test#2


The derivation of supplementary timeline events is given in Table 7.2.1.1.4.2-1.
[bookmark: _Hlk149201925][bookmark: _Hlk142472010]Table 7.2.1.1.4.2-1 : Derivation of Supplementary Timeline Events
	Time Period
	Unit
	Test configuration
	Value
	Derivation

	W1
	ms
	1
	480
	Test configuration

	W2
	ms
	1
	480
	Test configuration

	W3
	ms
	1
	1060
	Test configuration

	Subtest#1

	TAtoTB
	ms
	1
	[800]
	TAtoTB = T1

	TBtoTC
	ms
	1
	480
	TBtoTC = W1

	TCtoTD
	ms
	1
	480
	TCtoTD = W1

	TDtoTE
	ms
	1
	[3040]
	TDtoTE = T3

	TEtoTF
	ms
	1
	480
	TEtoTF = W2

	TFtoTG
	ms
	1
	1060
	TFtoTG = W3

	IP PDU Delay (T_delay_modeB)
	ms
	1
	[4000]
	Test configuration for step 5 & 16

	Subtest#2 (to be used only if Subtest#1 is passed)

	TAGtoTBH
	ms
	1
	[1800]
	TAGtoTBH = T54 – TBEtoTCF – TCFtoTDG = T5 – 2*W1

	TBHtoTCI
	ms
	1
	480
	TBHtoTCI = W1

	TCItoTDJ
	ms
	1
	480[3520]
	TCItoTDK = W1T5 – TJtoTK

	TDJtoTEK
	ms
	1
	[3040]1060
	TDJtoTEK = T6 – TEtoTF – TFtoTG = T6 – W2 - W3

	TEtoTF
	ms
	1
	480
	TEtoTF = W2

	TFtoTG
	ms
	1
	1060
	TFtoTG = W3

	IP PDU Delay (T_delay_modeB)
	ms
	1
	[4000]
	Test configuration for step 5 & 163

	Note 1:	These derivations are useful to understand different timeline events other than T1, T2, T3, T4, T5 and T65. Calculations are informative.



1. Ensure the UE is fully synchronized to PCell (Cell 1), be registered to the cell and is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5 (Table 4.5.1-1).
2. Set the parameters according to Table 7.2.1.1.5-1. 
3. The test starts at time-point TA before which SS sets the transmit power to P00. Sub-test#1 starts (see Figure 7.2.1.1.4.2-1).
4. At time-point TB, the SS changes the power level from P00 to P11.
5. Between time-points TB and TC, SS sends CLOSE UE TEST LOOP message, containing UE test loop mode B indication and the configuration for T_delay_modeB timer, to the UE.
6. UE closes the test loop mode B and sends CLOSE UE TEST LOOP COMPLETE message to the SS.
75. At time point TC, the SS sends an SDAP PDU CLOSE UE TEST LOOP message (having a non-zero value of T_delay_modeB timer) and RRCRelease message with CG-SDT configuration to the UE., and t The UE buffers the received SDAP SDU (IP PDU), starts T_delay_modeB timer and enters RRC_INACTIVE state.
86. At time-point TD, the SS changes the power level from P11 to P00.
97. At time-point TE, the SS changes the power level from P00 to P22.
108. At time-point TF, the T_delay_modeB timer expires which trigger UL data arrival at UE lower layer. 
119. After time point TF, SS observes whether UE transmits with CG-SDT no later than TG At time-point TG, the UE transmits with CG-SDT.
120. Check 1: If UE transmits an RRCResumeRequest and the looped back SDAP SDU in a CG PUSCH occasion occuring with CG-SDT within 1060ms after anywhere from time-points TF to TG, , declare Sub-test#1 sub-test ‘1’ is as passed. 
13. If Sub-test#1 is passed in Step 12, go to Step 14 else declare the test iteration verdict as ‘FAIL’ and go to Step 26. Sub-test#1 ends.
14. After time point TG, SS initiates the generic procedure given in Table 4.5.4.2-3 (Steps 1-8) of TS 38.508-1 [14] and brings the UE from RRC INACTIVE to RRC CONNECTED state.
151. SS sends OPEN UE TEST LOOP message to the UE.
162. UE sends OPEN UE TEST LOOP COMPLETE message to the SS.
17. Sub-test#2 starts; SS sets the transmit power to P2 (see Figure 7.2.1.1.4.2-2) and this time is considered as time-point TA for Sub-test#2. From time-point TA to time-point TD, power level is fixed at P2.
18. Between the time-points TB and TC of Sub-test#2, SS sends CLOSE UE TEST LOOP message, containing UE test loop mode B indication and the configuration for T_delay_modeB timer, to the UE.
19. UE closes the test loop mode B and sends CLOSE UE TEST LOOP COMPLETE message to the SS.
2013. At time-point TCH, the SS sends an SDAP PDU CLOSE UE TEST LOOP message (having a non-zero value of T_delay_modeB timer) and second RRCRelease message with CG-SDT configuration to UE., and tThe UE buffers the received SDAP SDU (IP PDU), starts T_delay_modeB timer and entersremains in RRC_INACTIVE state.
2114. At time-point TDI, the SS changes the power level from P22 to P00.
2215. At time-point TFJ, the T_delay_modeB timer expires which trigger UL data arrival at UE lower layer.
23. After time point TF, SS observes whether UE transmits with CG-SDT no later than TG.
2416. Check 2: If UE does not transmit an RRCResumeRequest and the looped back SDAP SDU in a CG PUSCH occasion occuring with CG-SDT anywhere from time-points between TFJ and to TGK, sSub-test#2 ‘2’ is failed else Sub-test#2 is passed. Sub-test#2 ends.passed.
25. If Sub-test#2 is passed, declare the test iteration verdict as ‘PASS’ else ‘FAIL’.
26. After time point TG, SS initiates the generic procedure given in Table 4.5.4.2-3 (Steps 1-8) of TS 38.508-1 [14] and brings the UE from RRC INACTIVE to RRC CONNECTED state.
2717. SS sends OPEN UE TEST LOOP message to the UE.
2818. UE opens the test loop and sends OPEN UE TEST LOOP COMPLETE message to the SS.
2919. Repeat steps 1-28 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.Verdict: If both sub-tests ‘1’ and ‘2’ passed, test passes. If any of the sub-test fail, the test fails.
20. The test ends at time-point TK.
7.2.1.1.4.3	Message contents
TBD Message contents are according to TS 38.508-1 [14] clauses 4.6.1 and 7.3 with the following exceptions:
Table 7.2.1.1.4.3-1: SIB1 (All steps, clause 7.2.1.1.4.2)
	Derivation Path: TS 38.508-1 [4] table 4.6.1-28

	Information Element
	Value/Remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        sdt-ConfigCommon-r17 SEQUENCE {
	
	
	

	          sdt-RSRP-Threshold-r17
	Not present
	
	

	          sdt-LogicalChannelSR-DelayTimer-r17
	sf512
	
	

	          sdt-DataVolumeThreshold-r17
	byte100
	
	

	          t319a-r17
	ms4000
	
	

	        }
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	



Table 7.2.1.1.4.3-2: CLOSE UE TEST LOOP (Step 5 and 16, clause 7.2.1.1.4.2)
	Derivation path: 38.508-1 [4] Table 4.7A-3 condition UE test loop mode B

	Information Element
	Value/remark
	Comment

	UE test loop mode B_Enhanced LB setup
	
	

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



[bookmark: _Hlk149202177]Table 7.2.1.1.4.3-3: RRCRelease (Steps 5 and 16, clause 7.2.1.1.4.2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-16 with condition NR_RRC_INACTIVE and SDT

	Information Element
	Value/Remark
	Comment
	Condition

	RRCRelease ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcRelease SEQUENCE {
	
	
	

	      suspendConfig SEQUENCE {
	
	
	

	        sdt-Config-r17 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            sdt-MAC-PHY-CG-Config-r17 CHOICE {
	
	
	

	              setup SEQUENCE {
	
	
	

	                cg-SDT-ConfigInitialBWP-NUL-r17 CHOICE {
	
	
	

	                  setup SEQUENCE {
	
	
	

	                    pusch-Config-r17 CHOICE {
	
	
	

	                      setup
	PUSCH-Config
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-118
	

	                    }
	
	
	

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

	                      ConfiguredGrantConfig
	ConfiguredGrantConfig
	Table 
7.2.1.1.4.3-4
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	                cg-SDT-ConfigInitialBWP-DL-r17 CHOICE {
	
	
	

	                  setup SEQUENCE {
	
	
	

	                    pdcch-Config-r17 CHOICE {
	
	
	

	                      setup
	PDCCH-Config
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-95
	

	                    }
	
	
	

	                    pdsch-Config-r17 CHOICE {
	
	
	

	                      setup
	PDSCH-Config
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-100
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	                cg-SDT-TimeAlignmentTimer-r17
	infinity
	Time Alignment Timer value 
	

	                cg-SDT-RSRP-ThresholdSSB-r17
	46
	(IE value – 156) dBm = - 110 dBm
	

	                cg-SDT-TA-ValiditationConfig-r17 CHOICE {
	
	
	

	                  setup SEQUENCE {
	
	
	

	                    cg-SDT-RSRP-ChangeThreshold-r17
	[dB8]
	[8] dB
	

	                  }
	
	
	

	               }
	
	
	

	                cg-SDT-CS-RNTI-r17
	Not present
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	



Table 7.2.1.1.4.3-4: ConfiguredGrantConfig (Table 7.2.1.1.4.3-3)
	Derivation Path: TS 38.508-1 [4] Table 4.6.3-26, condition CG_Config_Type1

	Information Element
	Value/Remark
	Comment
	Condition

	ConfiguredGrantConfig ::= SEQUENCE {
	
	
	

	  periodicity
	Sym2560x14
	320ms
	SCS120

	  rrc-ConfiguredUplinkGrant SEQUENCE{
	
	
	

	    frequencyDomainAllocation
	BIT STRING (SIZE(18)
	Equals to
NBWPsize * (NBWPsize – LRB + 1) + (NBWPsize -1 - RBstart), where
LRB = 24 PRB,
RBstart = 0,
NBWPsize is the size [PRBs] of the carrier bandwidth and contained in TS.38.508-1 [4] clause 6.2.3.1
	SCS15 AND CBW5, SCS30 AND CBW10

	   
	BIT STRING (SIZE(18)
	Equal to
NBWPsize * (LRB-1) + RBstart), where
LRB = 24 PRB,
RBstart = 0,
NBWPsize is the size [PRBs] of the carrier bandwidth and contained in TS.38.508-1 [4] clause 6.2.3.1
	

	    dmrs-SeqInitialization
	0
	
	

	    mcsAndTBS
	0
	
	

	  }
	
	
	

	}
	
	
	

	Note :	Configured UL grant for CG-SDT is 888 bits (LRBs & IMCS as per 38.523-3[3] annex B) is chosen to enable UE to transmit RRCResumeRequest and Loop backed RLC PDU in a MAC PDU ( 97 bytes for Loop backed RLC PDU + 2 bytes for MAC Sub Header + 6 bytes for RRCResumeRequest message + 2 bytes for MAC Sub Header + 4 bytes for BSR and Padding ) 



Table 7.2.1.1.4.3-5: RRCResumeRequest (Steps 10 and 20, clause 7.2.1.1.4.2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	RRCResumeRequest ::= SEQUENCE {
	
	
	

	  rrcResumeRequest SEQUENCE {
	
	
	

	    resumeCause
	mo-data
	
	

	  }
	
	
	

	}
	
	
	



7.2.1.1.5	Test Requirements
Tables 7.2.1.1.4.1-3 and 7.2.1.1.5-1 define the general parameters and cell specific parameters for NR SA FR2 CG-SDT TA validation test.
Table 7.2.1.1.5-1: Cell specific test parameters TA validation for CG-SDT in FR2
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	Setup 1 defined in A.9.1

	Assumption for UE beams Note 4
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	

	Config 1
	dBm/15kHz
	-100 + TT

	

	Config 1
	dBm/SCS
	-100 + TT

	

	Config 1
	dB
	[0] + TT
	[13] + TT
	[0] +TT
	[24.5] +TT
	[0] +TT

	

	Config 1
	dB
	[0] + TT
	[13] + TT
	[0] + TT
	[24.5] + TT
	[0] + TT

	SS-RSRP
	Config 1
	dBm/SCS
	[-100] + TT
	[-87] + TT
	[-100] + TT
	[-75.5] + TT
	[-100] + TT

	Io
	Config 1
	dBm/95.04 MHz
	[-68] + TT
	[-57.8] + TT
	[-68] + TT
	[-46.50] + TT
	[-68] + TT

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.



	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5
	T6

	AoA setup
	
	Setup 1 defined in A.3.15

	Assumption for UE beams Note 4
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	

	Config 1
	dBm/15kHz
	-100 + TT

	

	Config 1
	dBm/SCS
	-100 + TT

	


	Config 1
	dB

	[0] + TT
	[13] + TT
	[0] + TT
	[24.5] + TT
	[24.5] + TT
	[0] + TT

	

	Config 1
	dB
	[0] + TT
	[13] + TT
	[0] + TT
	[24.5] + TT
	[24.5] + TT
	[0] + TT

	SS-RSRP
	Config 1
	dBm/SCS
	[-100] + TT
	[-87] + TT
	[-100] + TT
	[-75.5] + TT
	[-75.5] + TT
	[-100] + TT

	Io
	Config 1
	dBm/95.04 MHz
	[-68] + TT
	[-57.8] + TT
	[-68] + TT
	[-46.50] + TT
	[-46.50] + TT
	[-68] + TT

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.



The UE behaviour in each test during time durations shall be as follows:
During Sub-test#1T4, UE shall transmit UL data with CG-SDT within 1060ms after time point TF.
During Sub-test#2, after passing Sub-test#1T5, UE shall not transmit UL data with CG-SDT.
The rate of correct events observed during repeated tests shall be at least 90%.
-------- End of changes --------
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