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<< Start of Changes >>
14.3	Timing for Satellite Access
FFS
14.3.1	UE transmit timing for Satellite Access
14.3.1.0	Minimum conformance requirements
The UE shall have capability to follow the frame timing change of the reference cell in connected state. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.
The normative reference for this requirement is TS.38.133 [6] clause 7.1C.1.
14.3.1.0.1	Minimum conformance requirements for UE transmit timing accuracy
The UE initial transmission timing error shall be less than or equal to Te_NTN where the timing error limit value Te_NTN is specified in Table 14.3.1.0.1-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.
The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus .
The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna. 
NTA for PRACH is defined as 0.  (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in 38.133 [6] clause 7.3 was applied. or after the last update in   or .
The value of NTA-offset depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). NTA-offset is defined in 38.133 [6] Table 7.1.2-2.
 and  are as defined in 38.211 [7].
Table 14.3.1.0.1-1: Te_NTN Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	29*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N/A

	
	30
	15
	24*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N/A

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [7]



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, the updating of  and the updating of , except when the timing advance in 38.133 [6] clause 7.3C is applied.
The normative reference for this requirement is TS.38.133 [6] clause 7.1C.2.
14.3.1.0.2	Minimum conformance requirements for gradual timing adjustment
When the transmission timing error between the UE and the reference timing exceeds Te_NTN then the UE shall adjust the timing such that timing error is to within Te_NTN. The reference timing shall be  before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, in one adjustment shall be Tq_NTN.
2)	The minimum aggregate adjustment rate, apart from a change of  due to satellite position update and  during the last one second, shall be Tp_NTN per second.
3)	The maximum aggregate adjustment rate, apart from a change of  due to satellite position update and  during the last 200ms, shall be Tq_NTN per 200 ms.
Where, the maximum autonomous time adjustment step Tq_NTN and the aggregate adjustment rate Tp_NTN are specified in Table 14.3.1.0.2-1.
Table 14.3.1.0.2-1: Tq_NTN Maximum Autonomous Time Adjustment Step and Tp_NTN Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq_NTN
	Tp_NTN

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	N/A
	N/A

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [7]



The normative reference for this requirement is TS.38.133 [6] clause 7.1C.2.1
14.3.1.1	NR SA FR1 UE transmit timing accuracy for Satellite Access
Editor's Note:
· MU and TT analysis is incomplete
· Message contents are FFS
· Call setup and test procedure needs to be updated
· Applicability may need to be updated
· Exceptions to connection diagram may need to be updated
· Several sections are in brackets
· Several test parameters and configuration are still in brackets
· Whether GNSS is used and its config is FFS
14.3.1.1.1	Test purpose
The purpose of this test is to verify that the UE can follow frame timing change of the reference cell and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clauses 14.3.1.0.1 and 14.3.1.0.2. Supported test configurations are shown in Table 14.3.1.1.4.1-1.
14.3.1.1.2	Test applicability
This test applies to all types of NR UE from Release 17 and onwards supporting satellite access. Test 2 requires support of long DRX cycle.
14.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clauses 14.3.1.0.1 and 14.3.1.0.2.
The normative reference for this requirement is 38.133 [6] clause A.14.3.1.1
14.3.1.1.4	Test Description
The test consists of a single NR cell (PCell). Table 14.3.1.1.5-1 defines the parameters to be configured and strength of the transmitted signals. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table 14.3.1.1.5-2. 
14.3.1.1.4.1	Initial Conditions
This test shall be tested in one of the configurations defined in Table 14.3.1.1.4.1-1.
Table 14.3.1.1.4.1-1: Supported test configurations for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Configuration
	Description

	1
	GSO, NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	2
	NGSO, NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	Note:	If UE supports both NGSO and GSO, the test case Config 1 can be skipped if the UE passes test case Config 2. 



Configure the test equipment and the DUT according to the parameters in Table 14.3.1.1.4.1-2
Table 14.3.1.1.4.1-2: Initial conditions for NR SA FR1 UE transmit timing accuracy for Satellite Access
	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.12-1 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 14.5.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	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]
	[4Rx support is FFS, exceptions may need to be removed]



1.	Message contents are defined in clause 14.3.1.1.4.3.
2.	Cell 1 is the NR PCell with the power level set according to clauses [C.1.2 and C.1.3] for this test. [Cell 1 is a satellite access cell].
3.	The initial test environment conditions are setup according to section 14.0.5, with the following exceptions:
	- For GSO instead of 38.508-1 [14] Tables 7.6.2.1-1a and 7.6.2.1-1b, use Tables 7.6.2.2-1, 7.6.2.2-3 and 7.6.2.2-5.
	- For NGSO (LEO-600) instead of 38.508-1 [14] Tables 7.6.2.1-2a and 7.6.2.1-2b, use Tables 7.6.2.2-4 and 7.6.2.2-6.
	- For NGSO (LEO-1200) instead of 38.508-1 [14] Tables 7.6.2.1-3a and 7.6.2.1-3b, use Table 7.6.2.2-2.
14.3.1.1.4.2	Test procedure
The test consists of a single NR cell (PCell). The downlink timing of the NR Cell is changed and the changes in UE transmit timing are observed. The transmit timing is verified by the UE transmitting SRS used as a measurement reference facilitating the SS timing estimation.
1.	Ensure the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [6] clause 4.5]. Cell 1 is the active cell.
2.	Set up NR Cell according to parameters given in Table 14.3.1.1.5-1.
3.	The SS shall transmit an RRCReconfiguration message configuring the UE with periodic SRS transmissions according to clause 14.3.1.1.4.3. In Test 2, the UE is also configured with DRX configuration according to Table 14.3.1.1.5-2, for Test 1 and Test 2, correspondingly.
4.	The UE shall transmit RRCReconfigurationComplete message.
5.	After connection set up with the cell, and before the DL timing adjustment, the test equipment shall verify that the timing of the NR cell is within   of the first detected path of DL SSB.
a.	The NTA_offset value (in Tc units) is 25600 
b.	The  value is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation.
c.	The  value is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters.
d.	The  values depend on the DL and UL SCS for which the test is being run and are given in Table 14.3.1.1.5-4.
e.	The is the margin for the GNSS position definition error considered in the core requirement, which needs to be substracted for the test requirement, due to the usuage of AT commands in the test. 
6.	The test system shall adjust the timing of the DL path by values given in Table 14.3.1.1.4.2-1. For Test 2, the DL timing change shall be applied within the first half of the DRX cycle upon expiration of the preceding DRX ON duration.
Table 14.3.1.1.4.2-1: Adjustment Value for NR SA FR1 UE transmit timing accuracy for Satellite Access
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc



7.	For Test 1, the test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Table 14.3.1.1.5-5. The test system samples the UE Transmit Timing once per SRS transmission (as per configured SRS periodicity) and checks these against the following rules:
- Rule 1: the SS shall check that the maximum amount of the magnitude of the timing change, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, in one adjustment shall be Tq_NTN, as specified in Table 14.3.1.1.5-5.
- Rule 2: to check that the minimum adjustment rate is within Rule 2 as specified in clause 14.3.1.0.1 and Table 14.3.1.1.5-5, the SS shall measure the change in SRS transmission timing, apart from a change of  due to satellite position update and , over a 1 + offset seconds sliding window (offset in ms to the next consecutive SRS transmission), with step size p (where p is the periodicity of SRS) , as long as the resulting slot is a valid UL slot.
- Rule 3: to check that the maximum aggregate adjustment rate is within Rule 3 as specified in clause 14.3.1.0.1 and Table 14.3.1.1.5-5, the SS shall measure the change in SRS transmission timing, apart from a change of  due to satellite position update and , over a 200ms - offset sliding window of previous SRS transmission, with step size p (where p is the periodicity of SRS), as long as the resulting slot is a valid UL slot.
The three rules apply until the UE transmit timing offset is within the limits specified in Table 14.3.1.1.5-5 with respect to the first detected path (in time) of the corresponding downlink frame of Cell 1. The test system will wait till evaluation interval of T seconds is met to ensure UE transmit timing is stable at the end of this test step, where T=DL_timing_change[Ts]/[5.5+TT]Ts and DL_timing_change is specified in Table 14.3.1.1.4.2-1.
8.	Once the UE transmit timing is within the limits specified in step 7, the test system shall verify that the UE transmit timing offset is within  of the first detected path of DL SSB (similar to test step 5). For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
9.	The SS shall transmit an RRCRelease message to release the UE from the NR cell.
14.3.1.1.4.3	Message contents
Editor’s Note: Message contents are FFS
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 14.3.1.1.4.3-0: Common Exception messages for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS



Table 14.3.1.1.4.3-1: SRS-Config for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	
	
	

	    SRS-ResourceSet[1] SEQUENCE {
	
	entry 1
	

	      resourceType CHOICE {
	
	
	

	        periodic SEQUENCE {
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SEQUENCE {
	
	
	

	    SRS-Resource[1] SEQUENCE {
	
	entry 1
	

	      freqHopping SEQUENCE {
	
	
	

	        c-SRS
	14
	
	

	      }
	
	
	

	      groupOrSequenceHopping 
	neither
	
	

	      resourceType CHOICE {
	
	
	

	        periodic SEQUENCE {
	
	
	

	          periodicityAndOffset-p CHOICE {
	
	
	

	            sl1
	0
	
	Test 1

	            sl320
	3
	
	Test 2

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.3.1.1.4.3-2: DRX-Config for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-56

	Information Element
	Value/remark
	Comment
	Condition

	DRX-Config ::= CHOICE {
	
	
	

	  drx-InactivityTimer
	ms1
	
	

	  drx-RetransmissionTimerDL
	sl1
	
	

	  drx-RetransmissionTimerUL
	sl1
	
	

	  drx-LongCycleStartOffset CHOICE {
	
	
	

	    ms320
	0
	
	

	  }
	
	
	

	}
	
	
	



14.3.1.1.5	Test Requirements
Tables 14.3.1.1.5-1, 14.3.1.1.5-2, 14.3.1.1.5-3, 14.3.1.1.5-4 and 14.3.1.1.5-5 define the primary level settings including test tolerances for NR SA FR1 UE transmit timing accuracy for Satellite Access.
Table 14.3.1.1.5-1: Cell Specific Test Parameters for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Parameter
	Unit
	Config
	Test1
	Test2

	SSB ARFCN
	
	1,2
	1
	1

	Serving satellite configuration
	
	1
	SSC.1

	
	
	2
	SSC.2

	BWchannel
	MHz
	1,2
	10: NRB,c = 52

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

	Dedicated BWP Configuration
	
	1,2
	DLBWP.1.1
ULBWP.1.1

	DRX Cycle
	ms
	1,2
	N/A
	DRX.8Note5

	PDSCH Reference measurement channel
	
	1,2
	SR.1.1 FDD

	RMSI CORESET Reference Channel
	
	1,2
	CR.1.1 FDD

	Dedicated CORESET Reference Channel
	
	1,2
	CCR.1.1 FDD

	OCNG Patterns
	
	1,2
	OP.1

	SSB configuration
	
	1,2
	SSB.1 FR1

	SMTC Configuration
	
	1,2
	SMTC.1

	TRS configuration
	
	1,2
	TRS.1.1 FDD

	EPRE ratio of PSS to SSS
	dB
	1,2
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15 kHz
	1,2
	-98+TT
	-98+TT

	
Note2
	dBm/SCS
	1,2
	-98+TT
	-98+TT

	

	
	1,2
	3+TT
	3+TT

	

	
	1,2
	3+TT
	3+TT

	SS-RSRPNote3
	dBm/SCS
	1,2
	-95+TT
	-95+TT

	IoNote3
	dBm/9.36MHz
	1,2
	-65.2+TT
	-65.2+TT

	Propagation condition
	
	1,2
	AWGN

	SRS Config
	
	1,2
	SRSConf.1Note6
	SRSConf.2Note6

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	DRX related parameters are given in Table 14.3.1.1.5-3
Note 6:	SRS configs are given in Table 14.3.1.1.5-2



Table 14.3.1.1.5-2: SRS Configuration for NR SA FR1 UE transmit timing accuracy for Satellite Access
	
	Field
	SRSConf.1
	SRSConf.2
	Comments

	SRS-
	srs-ResourceSetId
	0
	0
	

	ResourceSet
	srs-ResourceIdList
	0
	0
	

	
	resourceType
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	0
	

	
	nrofSRS-Ports
	Port1
	Port1
	

	
	transmissionComb 
	n2
	n2
	

	
	combOffset-n2
	0
	0
	

	
	cyclicShift-n2
	0
	0
	

	
	resourceMapping
startPosition
	0
	0
	

	
	resourceMapping
nrofSymbols	
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	

	
	freqDomainShift
	0
	0
	

	
	freqHopping
c-SRS
	14
	14
	Matches NRB,c

	
	freqHopping
b-SRS
	0
	0
	

	
	freqHopping
b-hop
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl1, 0
	sl320, 3
	Offset to align with DRX periodicity 

	
	sequenceId
	0
	0
	Any 10 bit number



Table 14.3.1.1.5-3: DRX-Configuration for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Field
	Test 2

	
	Value

	drx-onDurationTimer
	6 ms

	drx-InactivityTimer
	1 ms

	drx-RetransmissionTimerDL
	1 slot

	drx-RetransmissionTimerUL
	1 slot

	longDRX-CycleStartOffset
	320 ms

	shortDRX
	Disabled

	TimeAlignmentTimer
	Infinity

	Note:	The DRX cycle and time alignment timer parameters are specified in clause 6.3.2 in TS 38.331 [13]



Table 14.3.1.1.5-4: Te Timing Error Limit for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	(29+TT)*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [7]



Table 14.3.1.1.5-5: Tq_NTN Maximum Autonomous Time Adjustment Step and Tp_NTN Minimum Aggregate Adjustment rate for NR SA FR1 UE transmit timing accuracy for Satellite Access
	Frequency Range
	SCS of uplink signals (kHz)
	Tq_NTN
	Tp_NTN

	1
	15
	(5.5+TT)*64*Tc
	(5.5+TT)*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [7]



<< End of Changes >>
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