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13.5.2	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage for Satellite Access
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
- TT analysis is pending.
- Message contents are FFS.
13.5.2.1	Test purpose
The purpose is to verify that the NB-IoT inter-frequency neighbour cell measurement requirement defined in 3GPP TS 36.133 [4] clause 8.14A.6.4 is met.
13.5.2.2	Test applicability
This test applies to all types of NB-IoT HD-FDD UE release 18 and forward of UE Category NB1 that supports NTN.
13.5.2.3	Minimum conformance requirements
The UE shall be able to identify a new detectable inter-frequency cell in the within Tidentify_inter_NB1-NC,m when the criteria for inter-frequency measurement is fulfilled. An inter frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot defined in 3GPP TS 36.133 [4] Annex B.2.25 for a corresponding Band.
	Tidentify _inter_NB1-NC = Tdetect_inter_NB1-NC,m + Tmeasure _inter_NB1-NC,m
Where
	 ms
-	, 
-	Ta,i is the interval between available measurement samples in measurement occasions (MOdetect_inter_NB1-NC) for inter-frequency detection, where
	40 ms ≤  Ta,i ≤ 5000 ms
-	The UE shall restart the cell detection when the interval between two samples are larger than 5000 ms.
-	The UE is not required to monitor NPSS/NSSS more frequent than once per 40ms. 
-	MOdetect_inter_NB1-NC are time occasions containing NPSS/NSSS and fulfil the following conditions:
-	Resources on which the UE is not scheduled for data transmission or reception, 
-	Resources on which the UE is not required to do NPDCCH monitoring, 
-	Resources occurring during the DRX inactive period
-	Length of MOdetect_inter_NB1-NC  is at least 200 ms.
-	The inter-frequency detection requirements apply when  ≤ 60 seconds per inter-frequency carrier.
-	Ksatellite,m is the number of satellites to be measured in this frequency layer and whose value is equal to:
· 1, if measurements are performed on GSO cells in this frequency layer; or if there is only one NGSO satellite associated to cells the UE is required to measure in this frequency layer;
· 2, if there are two or more NGSO satellites associated to the cells the UE is required to measure;

Tmeasure_inter_NB1-NC is the physical layer measurement period of NRSRP on the detected inter-frequency cell as defined below:
	 ms
-	M = 60 for NRS-based RRM measurement and M = 40 for NSSS based RRM measurement,
-	Tb,i is the interval between available measurement samples in measurement occasions (MOmeasure_inter_NB1-NC) for inter-frequency measurement, where
	  20 ms ≤  Tb,i ≤ 5000 ms for NRS based measurement or
	40 ms ≤ Tb,i ≤ 5000 ms for NSSS-based measurement
-	The UE shall restart the measurement when the interval between two samples are larger than 5000 ms.
-	The UE is not required to monitor NRS more frequent than once per 20ms for NRS-based measurement and NSSS more frequent than 40 ms for NSSS-based measurement. 
-	MOmeasure_inter_NB1-NC are time occasion containing at least NRS or NSSS that fulfil the following conditions:
-	Resources on which the UE is not scheduled for data transmission or reception, 
-	Resources on which the UE is not required to do NPDCCH monitoring, 
-	Resources occurring during the DRX inactive period,
-	Length of MOmeasure_inter_NB1-NC  is at least 50 ms.
-	The inter-frequency measurement requirements apply when  ≤ 50 seconds per inter-frequency carrier.
When UE is monitoring multiple carriers, Tidentify_inter_NB1-NC = Tdetect_NB1-NC + Tmeasure_NB1-NC, where Tdetect_NB1-NC = Tdetect _intra_NB1-NC + and Tmeasure = Tmeasure_intra_NB1-NC +. Nfreq is number of inter-frequency carriers to be measured according to the measurement capability, where Tmeasure_intra_NB1-NC and Tdetect _intra_NB1-NC are defined in 3GPP TS 36.133 [4] clause 8.14A.6.3.
The normative reference for this requirement is 3GPP TS 36.133 [4] clause 8.14A.6.4.
13.5.2.4	Test description
There are two cells in this test case, nCell1 and nCell2 are NB-IoT cells with different physical cell ID on the different frequency carriers. The test consists of 5 successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively.
13.5.2.4.1	Initial conditions
The test parameters are given in table 13.5.2.4.1-1.
Table 13.5.2.4.1-1: 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 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 13.5.2.4.1-2.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 13.5.2.4.3.
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 different frequency carriers.
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 13.5.2.4.1-2: General test parameters for HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	standalone 
	

	Initial condition
	Active cell 
	
	nCell1
	

	
	Neighbour cells
	
	nCell2
	

	Final condition
	Active cell 
	
	nCell2
	

	Satellite information
	Config 1
	
	SSC.1
	

	
	Config 2
	
	SSC.2
	

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

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to A.3.18

	NPDCCH repetition level
	
	8
	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-v13xy
	ms
	15000
	RRC re-establishment timer

	DRX
	
	OFF
	

	T1
	ms
	5000
	

	T2
	ms
	1300
	

	T3
	ms
	8500
	

	T4
	ms
	5200
	

	T5
	ms
	8520
	

	s-MeasureInter
	dBm
	-95
	

	s-MeasureDeltaP
	dB
	6
	

	t-MeasureDeltaP
	s
	60
	



13.5.2.4.2	Test procedure
The test consists of 5 successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively.
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 13.5.2.5-1. 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 13.5.2.5-1. T2 starts.
4. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 13.5.2.5-1. T3 starts.
5. When T3 expires, the SS shall switch the power setting from T3 to T4 as specified in Table 13.5.2.5-1. T4 starts At the start of time period T4, nCell 1, which is the active cell, is deactivated
6. When T4 expires, the SS shall switch the power setting from T4 to T5 as specified in Table 13.5.2.5-1. T5 starts.
7. If the UE triggers RLF during T4, completes neighbour cell measurement before end of T4 and starts to send NPRACH preambles to nCell 2 for sending the RRCConnectionReestablishmentRequest message to nCell 2 before the end of T5, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8. Once the UE sends a prach in step 7, 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.
9. Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
13.5.2.4.3	Message contents
FFS
13.5.2.5	Test requirement
Table 13.5.2.5-1: General test parameters for HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	nCell 1
	nCell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	BWchannel
	kHz
	200
	200

	NPDSCH parameters
	
	R.18 HD-FDD
	R.18 HD-FDD

	NPDCCH parameters
	
	R.30 HD-FDD
	R.30 HD-FDD

	NOCNG Patterns 
	
	NOP.3 FDD
	NOP.3 FDD

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	dB
	
	

	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RANote 1
	dB
	
	

	NOCNG_RBNote 1 
	dB
	
	

	

	dBm/15 kHz
	-98

	

	dB
	9
	-3
	-3
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	4
	4
	4

	
 Note2
	dB
	9
	-3
	-3
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	4
	4
	4

	NRSRP Note2
	dBm/15 kHz
	-89
	-101
	-101
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	ms
	-
	3

	Note 1:	NOCNG 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:	Es/Iot and NRSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



UE shall trigger RLF during T4 and complete neighbour cell measurement before end of T4. UE shall start to send NPRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 before the end of T5 to fulfil the RRC re-establishment delay to a known NB-IoT FDD inter frequency cell.
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:
Tre-establish_delay= TUL_grant + TUE-re-establish_delay_NB-IoT.
Where:
-	TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The NPRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.
-	TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB-IoT + TSI_NB-IoT + TPRACH_NB-IoT
-	NNB-Iot-freq = 1
-	Tsearch_NB-IoT = 0 ms
-	TSI_NB-IoT = 8320 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target NB-IoT FDD cell.
-	TPRACH_NB-IoT = 80 ms; it is the additional delay caused by the random access procedure.
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