

	
3GPP TSG-RAN5 Meeting #103	R5-242424
Fukuoka City, Fukuoka, Japan, 20th May 2024 - 24th May 2024
	CR-Form-v12.3

	CHANGE REQUEST

	

	
	36.521-3
	CR
	3030
	rev
	-
	Current version:
	18.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Update TT for NB-IoT NTN timing accuracy test cases

	
	

	Source to WG:
	MediaTek Beijing Inc.

	Source to TSG:
	R5

	
	

	Work item code:
	TEI18_Test, LTE_NBIOT_eMTC_NTN_req-UEConTest
	
	Date:
	2024-05-06

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19) 
Rel-20	(Release 20)

	
	

	Reason for change:
	TT analysis is update to correct calculation of time interval between two NPUSCH by considering Koffset. 

	
	

	Summary of change:
	Update TT value into test cases and Annex.

	
	

	Consequences if not approved:
	TT analysis is incorrect and test requirement is incorrect.

	
	

	Clauses affected:
	13.4.1.1, F.3.2

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: OLE_LINK34]<< Start of changes >>
13.4.1.1	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage for Satellite Access
13.4.1.1.1	Test purpose
The purpose of this test is to verify that the Category NB1 UE under normal coverage is capable of following the frame timing change of the connected eNodeB and that the UE initial transmits 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 TS 36.133 [4] clause 7.20A.
13.4.1.1.2	Test applicability
This test applies to all types of NB-IoT HD-FDD UE release 17 and forward of UE Category NB1 that supports NTN.
13.4.1.1.3	Minimum conformance requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in 3GPP TS 36.133 [4] clause 7.20A and shown in Table 13.4.1.1.3-1. This requirement applies when it is the first transmission in a DRX cycle or the first transmission in a repetition period (R>1) for NPUSCH and NPRACH, the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH and NPRACH transmission, or it is the transmission on PUR. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the serving NB-IoT cell minus . The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the serving NB-IoT cell. NTA_Ref for NPRACH is defined as 0.  (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in 3GPP TS 36.133 clause 7.22A was applied. NTA_Ref for other channels is not changed until next timing advance is received.
Table 13.4.1.1.3-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	0.18
	97 *TS – TGNSS_margin

	Note 1:	TS is the basic timing unit defined in 3GPP TS 36.211 [9]



[bookmark: _Hlk155951527]TGNSS_margin counts for 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. 
TGNSS_margin = 5.12TS
When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for NPUSCH the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, be capable of changing the transmission timing according to the received downlink frame of the serving NB-IoT cell except when the timing advance in 3GPP TS 36.133 clause 7.22A is applied such that the UE transmission timing error shall be less than or equal to ±Te, where the timing error limit value Te is specified in table 13.4.1.1.3-1.
When no repetition period is configured, or the configured repetition period is R=1, 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 58.33*TS seconds.
2)	The minimum aggregate adjustment rate, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, shall be 7*TS per 1second.
3)	The maximum aggregate adjustment rate, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, shall be 58.33*TS per 200ms.
when a repetition is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 7.20A and A.13.4.1.1.
13.4.1.1.4	Test description
There is one NB-IoT SAN cell (Ncell 1), which is the active cell in the test. The transmit timing is verified by the UE transmitting NPUSCH.
Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
The UE shall be provided with the valid information about the SAN serving cells before the test.
13.4.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 13.4.1.1.4.1-1.
Table 13.4.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, HD-FDD duplex mode

	2
	NGSO, HD-FDD duplex mode

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



Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 8.1.1.
Frequencies to be tested: According to Annex E table Annex E-4 and 3GPP TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: 200 KHz as defined in 3GPP TS 36.508 [7] clause 8.1.3.1.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.18 using only main UE Tx/Rx antenna.
2.	The general test parameter settings are set according to Table 13.4.1.1.4.1-2. 
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 13.4.1.1.4.3.
5.	There is one cell specified in this test. Ncell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
6.	UE location according to TS 36.508 [12] clause 8.4.6.1 is provided to the UE through any preconfigured means.
7.	Deactivate UE prediction of satellite trajectory through any preconfigured means.
Table 13.4.1.1.4.1-2: General Test Parameters for E-UTRAN HD-FDD UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1

	NB-IoT Operation mode
	
	Standalone

	DRX
	
	OFF

	Satellite information
	Config 1
	
	SSC.1

	
	Config 2
	
	SSC.2

	NPDCCH repetition level
	
	1

	npdcch-StartSF-USS Note 1
	
	v8

	npdcch-NumRepetitions-r13 Note 1
	
	r1

	NPUSCH repetition level
	
	1

	Note 1:	For further information see clause 6.7.3.2 in TS 36.331 [5].



13.4.1.1.4.2	Test procedure
The test consists of a single cell Ncell 1, the UE shall be fully synchronized to Ncell 1. The transmit timing accuracy is verified related to the downlink frame timing of Ncell 1. The downlink timing of Ncell 1 is changed and the changes in UE transmit timing are observed. The transmit timing is verified by the UE transmitting NPUSCH used as a measurement reference facilitating the SS timing estimation.
1.	Test equipment shall emulate the signal with doppler and delay according to ephemeris defined in TS 36.508 [12] clause 8.4.6.2.1 depending on the type of satellite under test. Test system shall send same SIB31-NB information during the duration of the test as defined in TS 36.508 [12] clause 8.4.6.3.1.
2.	Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to 3GPP TS 36.508 [7] clause 8.1.5.
3.	Set the parameters according to Table 13.4.1.1.5-1. Propagation conditions are set according to Annex B clause B.1.
4.	SS sends uplink scheduling information via NPDCCH DCI format N0 for C_RNTI to schedule uplink subframes.
5.	The UE shall transmit NPUSCH, and the SS shall measure the UE transmit timing offset (nTs).
6.	Using the value of n measured in step 5, the SS calculates the adjustment of the downlink transmit timing for the Ncell 1:
-	if n < 0, by +(144 - |n|)TS compared to that in step 5.
-	 if n ≥ 0, by -(144 - |n|)TS compared to that in step 5. 
7.	Before applying the downlink transmit timing adjustment, the SS sends NPDCCH including uplink grant, measures the timing of the resulting NPUSCH, and verifies that it is within the limits specified in Table 13.4.1.1.5-2 with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1. The SS also records the measured value for use in step 9.
8.	Immediately after Step 7, the downlink timing adjustment is performed monotonically in multiple steps of |∆T| ≤ 9×TS per 256ms until the above required total timing change is achieved, during which no grant is transmitted for the UE.
9.	Immediately after Step 8, the SS sends NPDCCH including uplink grant for NPUSCH transmission and immediately after receiving NPUSCH the test system repeatedly sends NPDCCH including uplink grant for NPUSCH transmission. The SS samples the UE Transmit Timing once per NPUSCH transmission. The SS shall check that the maximum time adjustment step size between the first NPUSCH transmission in step 9 and the NPUSCH transmission in step 7 is within Rule 1 as specified in clause 13.4.1.1.5. And using the first NPUSCH transmission in step 9 and subsequent NPUSCH transmissions, the SS shall check the difference in timing between one NPUSCH transmission to the next is within Rule 1 as specified in clause 13.4.1.1.5. To check that the minimum adjustment rate is within Rule 2 as specified in clause 13.4.1.1.5, the SS shall measure the change in NPUSCH transmission timing over a 1008ms sliding window, with step size 8ms. To check that the maximum adjustment rate is within Rule 3 as specified in clause 13.4.1.1.5, the SS shall measure the change in NPUSCH transmission timing over a 192ms sliding window, with step size 8ms. The three rules apply until the UE transmit timing offset is within the limits specified in Table 13.4.1.1.5-2 with respect to the first detected path (in time) of the corresponding downlink frame of Ncell 1.
10.	The SS shall check that the UE transmit timing offset stays within the limits specified in Table 13.4.1.1.5-2 with respect to the first detected path (in time) of the corresponding downlink frame of Ncell 1.
11.	Repeat steps 1-10 with ephemeris values for minimum Doppler, maximum positive Doppler and maximum negative Doppler replacing ephemeris in step 1 by corresponding tables in TS 36.508 [12] clause 8.4.6.2.2 for the type of satellite under test.
13.4.1.1.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 8.1.6 and clause 8.1.4.3 using condition "Standalone" and “NTN” with the following exceptions:
Table 13.4.1.1.4.3-1: NPDCCH-ConfigDedicated-NB-DEFAULT
	Derivation Path: 3GPP TS 36.508 [7] clause 8.1.6.3, Table 8.1.6.3-3: NPDCCH-ConfigDedicated-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPDCCH-ConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  npdcch-NumRepetitions-r13
	r1
	Set NPDCCH repetition to 1
	

	  npdcch-StartSF-USS-r13
	V8
	
	

	  npdcch-Offset-USS-r13
	zero
	
	

	}
	
	
	



13.4.1.1.5	Test requirement
Table 13.4.1.1.5-1: Cell specific Test Parameters for E-UTRAN HD-FDD UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1

	RF Channel Number
	
	1

	BWchannel
	kHz
	200

	NPDSCH parameter
	
	R.18 HD-FDD

	NPDCCH parameter
	
	R.30 HD-FDD

	NOCNG Patterns 
	
	NOP.3 FDD

	NPBCH_RA
	dB
	0

	NPBCH_RB
	
	

	NPSS_RA
	
	

	NSSS_RA
	
	

	NPDCCH_RA
	
	

	NPDCCH_RB
	
	

	NPDSCH_RA
	
	

	NPDSCH_RB
	
	

	NOCNG_RA Note1
	
	

	NOCNG_RB Note1
	
	

	

	dBm/15 kHz
	-88

	

	dB
	4.3

	

	dB
	4.3

	Antenna Configuration
	
	1x1

	Propagation condition
	-
	AWGN

	Note 1	NOCNG shall be used such that the cell is fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.



The UE transmit timing offset shall be within the requirements in Table 13.4.1.1.5-2.
Table 13.4.1.1.5-2: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	0.18
	100 *TS – TGNSS_margin

	NOTE 1:	TS is the basic timing unit defined in 3GPP TS 36.211 [9]



The reference point for the UE initial transmit timing control test requirement shall be the downlink timing minus .
The UE shall be capable of changing the transmission timing according to the received downlink frame. When the transmission timing error between the UE and the reference cell exceeds Te the UE is required to adjust its timing to within Te.
All adjustments made to the UE uplink timing shall follow three rules:
[bookmark: OLE_LINK25]1)	The maximum amount of the magnitude of the timing change in one adjustment shall be 59.7358.83*TS seconds for GSO and 59.03*TS seconds for NGSO.
2)	The minimum aggregate adjustment rate shall be 3.4*TS per 1.008 second.
3)	The maximum aggregate adjustment rate shall be 59.43*TS per 192ms.
[bookmark: OLE_LINK35]<< Skip unchanged texts >>
F.3.2	Measurement of RRM requirements
Because the relationships between the Test system uncertainties and the Test Tolerances are often complex, it is not always possible to give a simple derivation of the Test Requirement in this document. The analysis is recorded in 3GPP TR 36 903 [20].
Table F.3.2-1: Derivation of Test Requirements (RRM tests)
	Test
	Minimum Requirement in 3GPP TS 36.133
	Test Tolerance
(TT)
	Test Requirement in 3GPP TS 36.521-3

	4.2.1 E-UTRA FDD - FDD cell re-selection intra frequency
	During T1:
Noc: -98dBm/15kHz
Ês1 / Noc: +16.00dB
Ês2 / Noc: -infinity

During T2:
Noc: -98dBm/15kHz
Ês1 / Noc: +13.00dB
Ês2 / Noc: +16.00dB

During T3:
Noc: -98dBm /15kHz
Ês1 / Noc: +16.00dB
Ês2 / Noc: +13.00dB
	During T1:
0dB
0dB
0dB

During T2:
0dB
0dB
+0.45dB

During T3:
0dB
+0.45dB
0dB
	During T1:
Noc: -98dBm/15kHz
Ês1 / Noc: +16.00dB
Ês2 / Noc: -infinity

During T2:
Noc: -98dBm/15kHz
Ês1 / Noc: +13.00dB
Ês2 / Noc: +16.45dB

During T3:
Noc: -98dBm /15kHz
Ês1 / Noc: +16.45dB
Ês2 / Noc: +13.00dB

	4.2.2 E-UTRA TDD - TDD cell re-selection intra frequency
	Same as 4.2.1
	Same as 4.2.1
	Same as 4.2.1

	4.2.3 E-UTRA FDD - FDD cell re-selection inter frequency
	During T0:
Noc1: -98dBm/15kHz
Ês1 / Noc1: -4.00dB
Noc2: -98dBm/15kHz
Ês2 / Noc2: +14.00dB

During T1:
Noc1: -98dBm/15kHz
Ês1 / Noc1: +14.00dB
Noc2: -98dBm/15kHz
Ês2 / Noc2: -4.00dB

During T2:
Noc1: -98dBm/15kHz
Ês1 / Noc1: +14.00dB
Noc2: -98dBm/15kHz
Ês2 / Noc2: -infinity

During T3:
Noc1: -98dBm /15kHz
Ês1 / Noc1: +14.00dB
Noc2: -98dBm/15kHz
Ês2 / Noc2: +12.00dB
	During T0:
-1.35dB
+0.3dB
-1.35dB
+0.4dB

During T1:
-1.35dB
+2.4dB
-1.35dB
+0.3dB

During T2:
-1.35dB
+2.4dB
-1.35dB
0dB

During T3:
-1.35dB
+2.4dB
-1.35dB
+2.4dB
	During T0:
Noc1: -99.35dBm/15kHz
Ês1 / Noc1: -3.70dB
Noc2: -99.35dBm/15kHz
Ês2 / Noc2: +14.40dB

During T1:
Noc1: -99.35dBm/15kHz
Ês1 / Noc1: +16.40dB
Noc2: -99.35dBm/15kHz
Ês2 / Noc2: -3.70dB

During T2:
Noc1: -99.35dBm/15kHz
Ês1 / Noc1: +16.40dB
Noc2: -99.35dBm/15kHz
Ês2 / Noc2: -infinity

During T3:
Noc1: -99.35dBm /15kHz
Ês1 / Noc1: +16.40dB
Noc2: -99.35dBm/15kHz
Ês2 / Noc2: +14.40dB

	…
	…
	…
	…

	13.4.1.1 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage for Satellite Access
	Uplink timing: ±( 97*Ts- TGNSS_margin) 

Max step size: 58.33*Ts
Min adjustment rate: 7*Ts
Max adjustment rate: 58.33*Ts

Ês / Noc: +4.0dB
TGNSS_margin is specified in TS 36.133 A.13.4.1.1.2
	±3Ts

+0.5Ts+1.4Ts for GSO +0.7Ts for NGSO

-3.6Ts
+1.1Ts

+0.3dB
	[bookmark: OLE_LINK26]Uplink timing: ±(100 *Ts- TGNSS_margin)

Max step size: 
58.83 *Ts59.73*Ts for GSO
59.03*Ts for NGSO

Min adjustment rate: 3.4 *Ts
Max adjustment rate: 59.43*Ts

Ês / Noc: +4.3dB

	13.4.1.2 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage for Satellite Access
	Uplink timing: ±(97*Ts- TGNSS_margin)

Uplink timing: 0Ts (during ongoing repetition)

Ês / Noc: -11.0dB
TGNSS_margin is specified in TS 36.133 A.13.4.1.2.2
	±3Ts

±3Ts


+0.3dB
	Uplink timing: ±(100  *Ts- TGNSS_margin)

Uplink timing: ±3Ts (during ongoing repetition)

Ês / Noc: -10.7dB

	13.4.1.3 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage with segment transmission in NGSO for Satellite Access
	Same as 13.4.1.2
	Same as 13.4.1.2
	Same as 13.4.1.2

	…
	…
	…
	…

	13.6.2.6 HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under enhanced coverage
	SNRs as specified
	Same as 13.6.2.5
	Same as 13.6.2.5


[bookmark: OLE_LINK36]<< End of changes >>
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