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4.2.36
E-UTRAN TDD – TDD Intra frequency case for UE Category NB1 In-Band mode in enhanced coverage







4.2.36.1
Test purpose

To verify the requirement for the TDD intra frequency cell reselection requirements for Cat-NB1 UE.

4.2.36.2
Test applicability

This test applies to all types of NB-IoT TDD UE release 15 and forward of UE Category NB1 and higher.

4.2.36.3
Minimum conformance requirements

The cell re-selection delay to a newly detectable cell can be expressed as:  Tdetect,NB_Intra_NB-IoT-EC + TSI, and to an already detected cell can be expressed as: Tevaluate, NB_intra_NB-IoT-EC + TSI.

The UE shall be able to identify new intra-frequency cells and perform NRSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.

The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304 within Tdetect,NB_Intra_EC when that Treselection= 0 .  An intra frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot defined in Annex B.1.4 for a corresponding Band.

The UE shall measure NRSRP at least every Tmeasure,NB_Intra_EC for intra-frequency cells that are identified and measured according to the measurement rules.

The UE shall filter NRSRP measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NB_Intra_ EC/2

The UE shall not consider a NB-IoT neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving NB-IoT cell.

For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [6] within Tevaluate,NB_intra_EC when Treselection = 0, provided that the cell is at least XdB better ranked, where ‘X’ is specified in Table 4.2.36.3-3. When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot apply to both serving and non-serving NB-IoT intra-frequency cells.

If Treselection timer has a non-zero value and the intra-frequency cell is better ranked than the serving NB-IoT cell, the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC are specified in Table 4.2.36.3-1. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC are specified in Table 4.2.36.3-2, where the requirements apply provided that the serving NB-IoT cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC when multiple PTWs are used.
Table 4.2.36.3-1 : Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC

	SCH Ês/Iot of neighbouring cell: Q2
	DRX cycle length [s]
	Tdetect,NB_Intra_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_ EC [s] (number of DRX cycles)
	Tevaluate,NB_intra_ EC

[s] (number of DRX cycles)

	-15≤ Q2 < -6
	1.28
	532 (415) 
	1.28 (1)
	12.8 (10)

	
	2.56
	532 (208) 
	2.56 (1)
	15.36 (6)

	
	5.12
	1063 (208) 
	5.12 (1)
	20.48 (4)

	
	10.24
	1063 (104) 
	10.24 (1)
	30.72 (3)

	Q2(-6
	1.28
	58 (45)
	1.28 (1)
	12.8 (10)

	
	2.56
	59 (23)
	2.56 (1)
	15.36 (6)

	
	5.12
	113 (22)
	5.12 (1)
	20.48 (4)

	
	10.24
	113 (11)
	10.24 (1)
	30.72 (3)


Table 4.2.36.3-2: Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate,NB_intra_EC for UE configured with eDRX_IDLE cycle

	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra_EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_EC [s] (number of DRX cycles)
	Tevaluate,NB_intraEC

[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	1.28
	≥15.36 (6)
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	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:
The number of DRX cycles in this table is given for the DRX cycles within PTWs.

NOTE 2:
The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].


Table 4.2.36.3-3: Conditions on NSCH Ês/Iot of identified and of the neighbour cell

	NSCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell NSCH Ês/Iot: Q2
	Cell Reselection Margin

‘X’

	-15≤Q1<-6
	-15≤ Q2 < -6
	8.3

	-15≤Q1<-6
	Q2-6
	8.3

	Q1 -6
	Q2-6
	4


For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.

If all the relaxed monitoring criteria defined in clause 5.2.4.12 [6] are fulfilled then the UE’s intra-frequency measurement is not required to meet Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate,NB_intra_EC as defined in Table 4.2.36.3-1 and Table 4.2.36.3-2.

The normative reference for this requirement is TS 36.133 [4] clause 4.6.2.4 and A.4.2.36.
4.2.36.4
Test description

4.2.36.4.1
Initial conditions

Test Environment: Normal, as defined in 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 8.1.3 and 8.1.4.2.

Channel Bandwidth to be tested: EUTRA Bandwidth is 10 MHz, as defined in TS 36.508 [7] clause 4.3.1.1. Ncell bandwidth is as specified in Table 4.2.36.5-1.

1.
Connect the SS and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.93.

2.
The parameter settings for the cells are set up according to Table 4.2.36.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
There are one NB-IoT carrier and one E-UTRA carrier and four cells specified in the test. Ncell1 is inband cell to Cell1 and Ncell2 is inband cell to Cell2. Ncell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 4.2.36.4.1-1: General test parameters for TDD intra frequency cell reselection test case for Cat-NB1 UE in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IOT operational mode
	
	In-band
	

	Initial condition
	Active cell 
	
	Ncell1
	

	
	Neighbour cells
	
	Cell1, Cell2, Ncell2
	

	T2 end condition
	Active cell 
	
	Ncell2
	

	
	Neighbour cells
	
	Cell1, Cell2, Ncell1 
	

	Final condition
	Visited cell 
	
	Ncell1
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used for Cell1 and Cell2.

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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [9]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211 [9]

	c
	
	NPRACH.R-2
	Refer to A.10.3

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Ncell2 shall be powered off, and during the off time the physical cell identity shall be changed. The intention is to ensure that Ncell2 has not been detected by the UE prior to the start of period T2

	T2
	s
	67
	T2 is defined so that cell re-selection time is taken into account. Once the UE has reselected to Ncell2 (within T2) T3 starts

	T3
	s
	22
	T3 is defined so that cell re-selection time is taken into account.


4.2.36.4.2
Test procedure

Same test procedure as specified in clause 4.2.19.4.2 with following exceptions:

Instead of table 4.2.19.5-1 ( use Table 4.2.36.5-1.

Instead of table 4.2.19.5-2 ( use Table 4.2.36.5-2
4.2.36.4.3
Message contents

Same message contens as specified in clause 4.2.19.4.3.

4.2.36.5
Test requirement

Tables 4.2.36.5-1 and 4.2.36.5-2 defines the primary level settings including test tolerances for E-UTRAN TDD – TDD Intra frequency case for UE Category NB1 In-Band mode in enhanced coverage.

Table 4.2.36.5-1: Ncell 1, Ncell 2 specific test parameters for TDD intra frequency cell reselection test case for Cat-NB1 UE in enhanced coverage
	
	
	Ncell 1
	Ncell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	-
	eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 10MHz: 30

	NPBCH_RA
	dB
	-3
	-3

	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
	
	

	Qrxlevmin
	dBm
	-156
	-156
	-156
	-156
	-156
	-156

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	NRSRP
	NRSRP

	
	dBm/15 kHz
	Specified in Table 4.2.36.5-2

	
	dB
	-9
	-9
	-0.25
	-infinity
	-0.25
	-9

	 Note2
	dB
	-9
	-11.89
	-0.76
	-infinity
	-0.76
	-11.89

	NRSRP Note2
	dBm/15 kHz
	-107
	-107
	-98.25
	-infinity
	-98.25
	-107

	Treselection
	s
	0
	0
	0
	0
	0
	0

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	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.


Table 4.2.36.5-2: Cell 1 and Cell2 specific test parameters for TDD intra frequency cell reselection test case for Cat-NB1 UE in enhanced coverage
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	10
	10

	NOCNG Pattern
	-
	BWchannel 10MHz: NOP.1 TDD
	BWchannel 10MHz: NOP.1 TDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	dBm
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0

	 Note2
	dBm/15 kHz
	-98
	-98

	 Note2
	dBm
	3
	3
	3
	3
	3
	3

	Treselection
	s
	0
	0
	0
	0
	0
	0

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to eCell 1
	ms
	-
	3

	Note 1:
OCNG shall be used such that the Cell is 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 .


The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on nCell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on nCell 2.

The cell re-selection delay to a newly detectable cell shall be less than 66.32 s.

The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on nCell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on nCell 1.

The cell re-selection delay to an already detected cell shall be less than 21.12 s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay to a newly detectable cell can be expressed as:  Tdetect,NB_Intra_NB-IoT-EC + TSI, and to an already detected cell can be expressed as: Tevaluate, NB_intra_NB-IoT-EC + TSI,
Where:

Tdetect,NB_Intra_NB-IoT-EC

See TS 36.133 [4] Table 4.6.2.4-1 in clause 4.6.2.4
Tevaluate, NB_intra_NB-IoT-EC
See TS 36.133 [4] Table 4.6.2.4-1 in clause 4.6.2.4

TSI

Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 8.32s is assumed in this test case.
This gives a total of 66.32 s, allow 67 s for the cell re-selection delay to a newly detectable cell and 21.12s, allow 22s for the cell re-selection delay to an already detected cell in the test case.

For the test to pass, both events above shall pass.

The statistical pass/ fail decisions are done separately for each event. For an event to pass, the total number of successful loops shall be more than 90% of the cases with a confidence level of 95%.
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