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13.3.1.1	HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage
13.3.1.1.1	Test purpose
The purpose is to verify that the NB-IoT FDD intra-frequency RRC re-establishment delay is within the specified limits. These tests will verify the requirements for Cat-NB1 UE in TS36.133 [4] clause 6.5A.
13.3.1.1.2	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.
13.3.1.1.3	Minimum conformance requirements
In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay_NB-IoT seconds from the moment it detects a loss in RRC connection.  The total RRC connection delay (Tre-establish_delay_NB-IoT) shall be less than:
Tre-establish_delay_NB-IoT =  TUL_grant + TUE_re-establish_delay_NB-IoT
-	TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.
-	The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) is specified in TS36.133 [4] clause 6.5A.2.1 for a UE in normal coverage.
These requirements are not applicable for UEs that only support the Control Plane CIoT EPS optimisation (see TS 24.301). Connection control in NB-IoT is defined in Clause 5.3.1.4 in TS 36.331 [5].
The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 36.331 [5] is detected by the UE to the time when the UE sends PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) requirement shall be less than:
TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB1-NC + TSI_NB1-NC + TPRACH_NB-IoT
	Tsearch_NB1-NC: It is the time required by the UE to search the target cell:
	If the target cell is known, then Tsearch_NB1-NC = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch_NB1-NC = 80 ms. Otherwise, Tsearch_NB1-NC = 1400 ms.
-	TSI_NB1-NC: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [5] for the target cell for a UE in normal coverage.
-	TPRACH_NB-IoT: The additional delay caused by the random access procedure. The actual value of TPRACH_NB-IoT shall depend upon the NPRACH configuration used in the target cell and the number of repetition used by UE for sending random access to the target cell. There might be additional delay due to ramping procedure.
-	NNB-Iot-freq: It is the total number of NB-IoT frequencies to be monitored for RRC re-establishment; NNB-Iot-freq = 1 if the target cell is known.
There is no requirement if the target cell does not contain the UE context.
13.3.1.1.4	Test description
There are two cells in this test case,.nCell1 and nCell2 are NB-IoT cells with different physical cell ID on the same frequency carrier. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
The UE shall be provided with the valid information about the SAN serving cells before the test.
13.3.1.1.4.1	Initial conditions
The test parameters are given in table 13.3.1.1.4.1-1.
Table 13.3.1.1.4.1-1: Supported test configurations
	Configuration
	Description

	1
	GEO, HD-FDD duplex mode



Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 8.1.1.
Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.4.2 and 8.1.3.1.
Channel Bandwidth to be tested: 200kHz as defined in 3GPP TS 36.508 [7] clause 8.1.3.1.
1.	Connect the SS and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.45 using only main UE Tx/Rx antenna.
2.	The general test parameter settings are set up according to Table 13.3.1.1.4.1-2.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 13.3.1.1.4.3.
5.	There are two cells specified in this test. nCell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test. nCell 1 and nCell 2 are NB-IoT cells with different physical cell ID on the same frequency carrier.
6.	UE location according to TS 36.508 [12] clause 8.4.6.1 is provided to the UE through any preconfigured means.
7.	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.
8.	Deactivate UE prediction of satellite trajectory through any preconfigured means.
Table 13.3.1.1.4.1-2: General test parameters for HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	Standalone
	

	Initial condition
	Active cell 
	
	nCell1
	

	
	Neighbour cells
	
	nCell2
	

	Final condition
	Active cell 
	
	nCell2
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	NPDCCH repetition level
	
	16
	NPDCCH Rmax

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	Ms
	0
	Radio link failure timer; T310 is disabled

	T311
	Ms
	15000
	RRC re-establishment timer

	DRX
	
	OFF
	

	T1
	S
	5
	

	T2
	Ms
	400
	

	T3
	S
	15
	



[bookmark: _Hlk142515778]13.3.1.1.4.2	Test procedure
The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, nCell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
1. Ensure the UE is in State 2A-NB with UP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. nCell 1 is the active cell.
2. Set the parameters according to T1 in Table 13.3.1.1.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.
3. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 13.3.1.1.5-1. T2 starts.
4. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 13.3.1.1.5-1. T3 starts.
5. If the UE starts to send NPRACH preambles to nCell 2 for sending the RRCConnectionReestablishmentRequest-NB message to nCell 2 within 10.6s from the beginning of time period T3, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
6. Once the UE sends a prach in step 5, switch off the UE. Then ensure the UE is in State 2A-NB with UP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. nCell 1 is the active cell.
7. Repeat step 2-6 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
<< Unchanged Parts Skipped >>
13.3.1.2.4	Test description
There are two cells in this test case,.nCell1 and nCell2 are NB-IoT cells with different physical cell ID on the same frequency carrier. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
The UE shall be provided with the valid information about the SAN serving cells before the test.
13.3.1.2.4.1	Initial conditions
The test parameters are given in table 13.3.1.2.4.1-1.
Table 13.3.1.2.4.1-1: Supported test configurations
	Configuration
	Description

	1
	GEO, HD-FDD duplex mode



Test Environment: Normal, as defined in 3GPP TS 36.508 [7] clause 8.1.1.
Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.4.2 and 8.1.3.1.
Channel Bandwidth to be tested: 200kHz as defined in 3GPP TS 36.508 [7] clause 8.1.3.1.
1.	Connect the SS and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.45 using only main UE Tx/Rx antenna.
2.	The general test parameter settings are set up according to Table 13.3.1.2.4.1-2.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 13.3.1.2.4.3.
5.	There are two cells specified in this test. nCell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test. nCell 1 and nCell 2 are NB-IoT cells with different physical cell ID on the same frequency carrier.
6.	UE location according to TS 36.508 [12] clause 8.4.6.1 is provided to the UE through any preconfigured means.
7.	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.
8.	Deactivate UE prediction of satellite trajectory through any preconfigured means.
Table 13.3.1.2.4-2: General test parameters for HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	Standalone
	

	Initial condition
	Active cell 
	
	nCell1
	

	
	Neighbour cells
	
	nCell2
	

	Final condition
	Active cell 
	
	nCell2
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	NPDCCH repetition level
	
	16
	NPDCCH Rmax

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	Ms
	0
	Radio link failure timer; T310 is disabled

	T311
	Ms
	60000
	RRC re-establishment timer

	DRX
	
	OFF
	

	T1
	S
	5
	

	T2
	Ms
	400
	

	T3
	S
	60
	



13.3.1.2.4.2	Test procedure
The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, nCell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.
1. Ensure the UE is in State 2A-NB with UP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. nCell 1 is the active cell.
2. Set the parameters according to T1 in Table 13.3.1.2.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.
3. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 13.3.1.2.5-1. T2 starts.
4. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 13.3.1.2.5-1. T3 starts.
5. If the UE starts to send NPRACH preambles to nCell 2 for sending the RRCConnectionReestablishmentRequest-NB message to nCell 2 within 58s from the beginning of time period T3, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
6. Once the UE sends a prach in step 5, switch off the UE. Then ensure the UE is in State 2A-NB with UP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. nCell 1 is the active cell.
7. Repeat step 2-6 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
<< END OF CHANGES >>


