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<Changes Beginning>
7.3.67
HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 guard band mode in Enhanced Coverage
7.3.67.1
Test purpose
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the NB-IoT Cell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23.
7.3.67.2
Test applicability
This test case applies to all types of UE release 13 and forward of category NB1.

7.3.67.3
Minimum conformance requirements

Same requirement as in 7.3.66.3.

7.3.67.4
Test description

There is one NB-IoT cell (Ncell 1), which is the active cell, and one E-UTRA cell in the test. The test consists of four successive time periods, with time duration of T1, T2, T3 and T4 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure 7.3.67.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state. Prior to the start of the time duration T1, the UE shall be fully synchronized to Ncell 1. The UE is scheduled in every possible uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, detection of out of sync requirements can be measured. In the test, DRX configuration is disabled. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.

The test setup in each test during time durations T1, T2, T3 and T4 are as follows:

-
Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 within dT

-
At the start of the time duration T2, the UE is provided with a UL grant with NPDCCH

Note:
The UE is expected to decode the NPDCCH and complete the UL transmission during T2 according to the UL grant.

-
Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 within dT

-
During T3, the SNR is kept as SNR3

Note:
The UE is expected to detect OOS and declare RLF during T3.

-
Starting at point C, the SNR is increased in small steps from SNR3 to SNR1 with dT

-
At the start of the time period T4, the UE will be provided with another UL grant with NPDCCH

Note:
The UE is not expected to decode the UL grant and conduct any UL transmission during T4, since the UE is expected to declare RLF during T3.
[image: image1.png]



Figure 7.3.67.4-1: SNR variation for in-sync testing with DRX

7.3.67.4.1
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 8.1.4.2 and 8.1.3.1.

Channel Bandwidth to be tested: 200kHz as defined in 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 TS 36.508 [7] Annex A, Figure A.51 using only main Tx/Rx antenna and without faders.

2.
The general test parameter settings are set up according to Table 7.3.67.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.
4.
Message contents are defined in clause 7.3.67.4.3.

5.
There are two cells 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. Cell 1 is a EUTRAN cell.
Table 7.3.67.4.1-1: General test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync testing for UE Category NB1 in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Guardband
	

	Active cell
	
	Ncell 1
	

	CP length
	
	Normal
	

	NB-IoT RF Channel Number
	
	1
	One NB-IoT carrier frequency 

	NPDCCH repetition level Rmax 
	
	16
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.3.66.3-1

	DRX
	
	OFF
	

	Layer 3 filtering Note 2
	
	Enabled
	Counters:

N310 = 1

N311 = 1

	T310 timer Note 2
	ms
	0
	T310 is disabled

	T311 timer Note 2
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	T2
	s
	0.4
	

	T3
	s
	0.5
	

	T4
	s
	0.4
	

	dT
	ms
	1000
	

	Note 1:
NPDCCH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.

Note 2:
N310, N311, T310 and T311 are defined in TS 36.331.
Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.


7.3.67.4.2
Test procedure
Prior to the start of the time duration T1, the UE shall be fully be synchronized to Ncell 1. The UE is scheduled in every possible uplink subframe to transmit NPUSCH, which is received by the test equipment.

1.
Ensure the UE is in State 2A-NB according to TS 36.508 [7] clause 8.1.5.

2.
Set the parameters according to T1 in Table 7.3.67.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.
3.
When T1 expires, the SS shall change the SNR level by 1.1 dB in 0.1 second till SNR2 can be ensured at the end of the dT as specified in Table 7.3.67.5-1. First dT starts.

4.
When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 7.3.67.5-1. T2 starts. 

5.
When T2 expires, the SS shall change the SNR level by 1.1 dB in 0.1 second till SNR3 can be ensured at the end of the dT as specified in Table 7.3.67.5-1. Second dT starts. 

6.
When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 7.3.67.5-1. T3 starts. 
7.
When T3 expires, the SS shall change the SNR level by 1.1 dB in 0.1 second till SNR1 can be ensured at the end of the dT as specified in Table 7.3.67.5-1. Third dT starts. 

8.
When dT expires the SS shall keep the SNR value corresponding to T4 as specified in Table 7.3.67.5-1. T4 starts.

9.
If the SS:
a) detects uplink power equal to or higher than -39 dBm in the uplink subframe scheduled to transmit NPUSCH during the period T3
and

b) does not detect any uplink power higher than -50 dBm during the period T4,

the number of successful tests is increased by one.

Otherwise the number of failed tests is increased by one.
10.
After T4 expires the UE is switched off and then on. Ensure the UE is in State 2A-NB according to TS 36.508 [7] clause 8.1.5.
11.
Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.67.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 8.1.6 and clause 8.1.4.3 using condition “Guardband” with the following exceptions:

Table 7.3.67.4.3-1: SystemInformationBlockType2-NB
	Derivation Path: 36.331 clause 8.1.4.3.3, Table 8.1.4.3.3-1 SystemInformationBlockType2-NB1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2-NB-r13 ::= SEQUENCE {
	
	
	

	  ue-TimersAndConstants-r13 SEQUENCE {
	
	
	

	    t310-r13
	ms0
	
	

	    n310-r13
	n1
	
	

	    t311-r13
	ms3000
	
	

	    n311-r13
	n1
	
	

	  }
	
	
	

	}
	
	
	


7.3.67.5
Test requirement
Table 7.3.67.5-1: Ncell 1 specific test parameters for  HD-FDD Radio Link Monitoring Test for out-of-sync for UE Category NB1 in enhanced coverage
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4



	BWchannel
	KHz
	180

	PRB location within eCell
	-
	50

	NPDSCH parameters as defined in A.3.1.5.1 Note 2
	
	R.15 HD-FDD

	NPDCCH parameters as defined in A.3.1.6.1 Note 2
	
	R.27 HD-FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
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	dBm/15 KHz
	-98

	SNR Note 4,5
	-
	-5.7
	-10.8
	-18.0
	-5.7

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

	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. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.

Note 2:
The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.

Note 3:
Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.

Note 4:
SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.

Note 5:
The SNR in time periods T1, T2 and T3 is denoted as SNR2, SNR3 and SNR1 respectively in figure 7.3.67.3-1.

Note 6:
During dT between the defined Time Intervals, the Test system shall gradually increase or decrease the SNR until the target SNR is achieved.


Table 7.3.67.5-2: Cell 1 specific test parameters for HD-FDD out-of-sync radio link monitoring test for UE category NB1 in enhanced coverage
	Parameter
	Unit
	Cell 1

	
	
	T1-T4

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.2 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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Note2
	dBm/15 kHz
	-98
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	dB
	-12

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:
OCNG shall be used such that the eCell 1 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 
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The UE behaviors in each test shall be as follows:

-
The UE shall complete the NPUSCH transmission during T2 according to the received UL grant;

-
The UE shall not conduct any NPUSCH transmission during T4

A correct event is defined as UE behaves correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.
The uplink signal is verified on the basis of the UE output power:
-
UE output power equal to or higher than Transmit minimum power -39 dBm (as defined in TS 36.521-1 [10] clause 6.3.2F.5) means uplink signal.

-
UE output power equal to or lower than Transmit minimum power -50 dBm (as defined in TS 36.521-1 [10] clause 6.3.3F.5) means no uplink signal.
The rate of correct events observed during repeated tests shall be at least 90%.
<End of Changes >
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