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<<< START OF CHANGES 1>>>
13.6.2.5	E-UTRAN HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under normal coverage
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
13.6.2.5.1	Test purpose
The purpose of this test is to verify that the downlink channel quality reporting accuracy in connected mode is within the specified limits. This test will verify the requirements in TS36.133[4] Section 9.1.22A.8 for NB-IoT SAN PCell.
13.6.2.5.2	Test applicability
This test case applies to all types of NB-IoT HD-FDD category NB1 UEs supporting GSO or NGSO or both from release 17 and forwards.
13.6.2.5.3	Minimum conformance requirements
The requirements for accuracy of downlink channel quality reporting in this clause apply to the serving cell on the anchor carrier and non-anchor carrier for UE Category NB1.
The accuracy requirements in Table 13.6.2.5.3-1 are valid under the following conditions:
-	Cell specific reference signals are transmitted either from one port.
-	Conditions defined in TS 36.102 Clause 7.3B for reference sensitivity are fulfilled.
-	NRSRP|dBm according to TS36.133 Annex B.3.25A for a corresponding Band.
Table 13.6.2.5.3-1: Downlink channel quality reporting accuracy for UE Category NB1
	NPDCCH Repetition
	Pm-Dsg (%)
	Conditions

	
	
	Ês/Iot
	Io NOTE 2 range

	
	
	
	E-UTRA/NR operating band groups NOTE 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	 -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	R/4 NOTE 1
	>1
	 -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	R/8 NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	NOTE 1:	R is the reported NPDCCH repetition level that UE has reported in CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA/NR operating band groups are as defined in TS36.133 Section 3.5.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause A.13.6.2.5.
13.6.2.5.4	Test description
13.6.2.5.4.1	Initial conditions
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 3GPP TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: Ncell bandwidth is as specified in Table 13.6.2.5.5-2.
1.	Connect the SS and AWGN noise source to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.18 using only UE main Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	There is one NB-IoT cell specified in the 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.
4.	UE location according to TS 36.508 [12] clause 8.4.6.1 is provided to the UE through any preconfigured means.
5.	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.
6.	Deactivate UE prediction of satellite trajectory through any preconfigured means.
The UE shall be provided with the valid information about the SAN serving cells before the test.
Table 13.6.2.5.4.1-1: 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.



13.6.2.5.4.2	Test procedure
The test scenario comprises of one NB-IoT carrier with 1 Ncell. 
1.	Ensure the UE is in State 2B-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 in Ncell 1. 
2.	Set the parameters according to Tables 13.6.2.5.5-1 and 13.6.2.5.5-2 T1. Propagation conditions are set according to Annex B clause B.1.1.
3.	The SS triggers UE’s channel quality report measurement by the MAC-CE command as specified in TS36.321 clause 5.25.
4.	Set the parameters according to Tables 13.6.2.5.5-1 and 13.6.2.5.5-2 T2. The SS start to transmit NPDCCH DCI format N0(NPDCCH repetition number=4) as specified in TS36.133 clause 8.14.4. 
5.	The reported NPDCCH repetition level shall be derived from the channel quality measured over the NPDCCH period which carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier. The UE report the NPDCCH repetition number R by NPUSCH.
6.	The SS transmits NPDSCH via NPDCCH DCI format N1 according to the UE reported NPDCCH repetition number R. The SS sends downlink MAC padding bits on the DL RMC.
7.	Measure the Pm-dsg for a duration of 4500 NPDCCH. SS counts the number of NACKs, ACKs and statDTXs on the UL NPUSCH. Pm-dsg is the ratio according to the formula (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is ≤ 1%, continue with step 8. Otherwise fail the UE.
8.	The SS transmits NPDSCH via NPDCCH DCI format N1 according to NPDCCH repetition number R/4. The SS sends downlink MAC padding bits on the DL RMC.
9.	Measure the Pm-dsg for a duration of 4500 NPDCCH.SS counts the number of NACKs, ACKs and statDTXs on the UL NPUSCH. Pm-dsg is the ratio according to the formula (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is > 1%, pass the UE. Otherwise fail the UE.
13.6.2.5.4.3	Message contents
Message contents are according to TS 36.508 [7] clause 8.1.5B and 8.1.6 with following exceptions.
Table 13.6.2.5.4.3-1: Common Exception messages for NB1 test requirements
	Default Message Contents

	NPDCCH standalone message contents
	Table A.10.1.2-1

	NPDSCH standalone message contents
	Table A.10.2.2-1



Table 13.6.2.5.4.3-2: NPUSCH-ConfigDedicated-NB-DEFAULT
	Derivation Path: 36.508 clause Table 8.1.6.3-7

	Information Element
	Value/remark
	Comment
	Condition

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

	  ack-NACK-NumRepetitions-r13
	r1
	Default
	

	  npusch-AllSymbols-r13
	TRUE
	Default
	

	  groupHoppingDisabled-r13	
	Not present
	Default
	

	}
	
	
	



13.6.2.5.5	Test requirement
In this set of test cases all cells are on the same carrier frequency. The tests consist of two successive time periods of length T1 and T2, respectively, at different SNR levels. The start of T2 coincides with the start of the channel quality measurement period specified in section TS36.133 8.14.4. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables 13.6.2.5.5-1 and 13.6.2.5.5-2. This test is divided into two parts. Firstly, UE should report the correct R value to ensure the pm-dsg under 1%. Secondly, the pm-dsg should larger than 1% when R/4 or R/8 is used.
Table 13.6.2.5.5-1: General Test Parameters for Downlink channel quality reporting accuracy test in RRC_CONNECTED for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	DRX
	
	OFF
	

	NPUSCH repetition level
	
	1
	

	T1
	s
	1
	Initialization period

	T2 Note 1
	s
	-
	Evaluation period

	Satellite information
	Config 1
	SSC.1
	GSO
	

	
	Config 2
	SSC.2
	NGSO
	

	Note 1: This time period starts at the beginning of the NPDCCH period that carries the uplink grant for the channel quality report (section 8.14.4 in TS36.133).



Table 13.6.2.5.5-2: nCell specific Test Parameters for Downlink channel quality reporting accuracy test in RRC_CONNECTED for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Test 1

	
	
	T1
	T2

	BWchannel
	kHz
	200

	NPDCCH parameter
	
	R.30 HD-FDD

	NPDCCH repetition Note4
	
	4

	NPBCH_RB
	dB
	0

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	
Note2
	dBm/15 kHz
	-98+TT

	
NRS 
	dB
	3
	-5.4

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Channel quality IE Note3
	
	CQI-NPDCCH-NB

	Note 1:	OCNG shall be used such that active cells are 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 are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	See TS 36.331 [2].
Note 4:	The NPDCCH repetition level shall be adjusted during T2 based on the DL channel quality report so that the requirements in TS36.133 Table 9.1.22.16-19.1.22A.8-1 can be verified.



The pass/fail decision is as specified in the test procedure in clause 13.6.2.5.4.2.
13.6.2.6	E-UTRAN HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under enhanced coverage
[bookmark: _Hlk126672194]Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
13.6.2.6.1	Test purpose
The purpose of this test is to verify that the downlink channel quality reporting accuracy in connected mode is within the specified limits. This test will verify the requirements in TS36.133[4] Section 9.1.22A.8 for NB-IoT SAN PCell.
13.6.2.6.2	Test applicability
[bookmark: _Hlk134213790]This test case applies to all types of NB-IoT HD-FDD category NB1 UEs supporting GSO or NGSO or both from release 17 and forwards.
13.6.2.6.3	Minimum conformance requirements
The requirements for accuracy of downlink channel quality reporting in this clause apply to the serving cell on the anchor carrier and non-anchor carrier for UE Category NB1.
The accuracy requirements in Table 13.6.2.6.3-1 are valid under the following conditions:
-	Cell specific reference signals are transmitted either from one port.
-	Conditions defined in TS 36.102 Clause 7.3B for reference sensitivity are fulfilled.
-	NRSRP|dBm according to TS36.133 Annex B.3.25A for a corresponding Band.
Table 13.6.2.6.3-1: Downlink channel quality reporting accuracy for UE Category NB1
	NPDCCH Repetition
	Pm-Dsg (%)
	Conditions

	
	
	Ês/Iot
	Io NOTE 2 range

	
	
	
	E-UTRA/NR operating band groups NOTE 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	 -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	R/4 NOTE 1
	>1
	 -6 dB
	NFDD_SAB_
	-122.9
	N/A
	-70

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	R/8 NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	NOTE 1:	R is the reported NPDCCH repetition level that UE has reported in CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA/NR operating band groups are as defined in TS36.133 Section 3.5.



The normative reference for this requirement is 3GPP TS 36.133 [4] clause A.13.6.2.6.
13.6.2.6.4	Test description
13.6.2.6.4.1	Initial conditions
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 3GPP TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: Ncell bandwidth is as specified in Table 13.6.2.6.5-2.
1.	Connect the SS and AWGN noise source to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A Figure A.18 using only UE main Tx/Rx antenna.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	There is one NB-IoT cell specified in the 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.
4.	UE location according to TS 36.508 [12] clause 8.4.6.1 is provided to the UE through any preconfigured means.
5.	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.
6.	Deactivate UE prediction of satellite trajectory through any preconfigured means.
The UE shall be provided with the valid information about the SAN serving cells before the test.
Table 13.6.2.6.4.1-1: 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.



13.6.2.6.4.2	Test procedure
The test scenario comprises of one NB-IoT carrier with 1 Ncell. 
The test procedures are the same as test procedures defined in 13.6.2.5.4.2 with R/8 in step 8.
13.6.2.6.4.3	Message contents
Message contents are according to TS 36.508 [7] clause 8.1.5B and 8.1.6 with following exceptions.
Table 13.6.2.6.4.3-1: Common Exception messages for NB1 test requirements
	Default Message Contents

	NPDCCH standalone message contents
	Table A.10.1.2-1

	NPDSCH standalone message contents
	Table A.10.2.2-1



[bookmark: _Hlk134632791]Table 13.6.2.6.4.3-2: NPUSCH-ConfigDedicated-NB-DEFAULT
	Derivation Path: 36.508 clause Table 8.1.6.3-7

	Information Element
	Value/remark
	Comment
	Condition

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

	  ack-NACK-NumRepetitions-r13
	r1
	Default
	

	  npusch-AllSymbols-r13
	TRUE
	Default
	

	  groupHoppingDisabled-r13	
	Not present
	Default
	

	}
	
	
	



13.6.2.6.5	Test requirement
In this set of test cases all cells are on the same carrier frequency. The tests consist of two successive time periods of length T1 and T2, respectively, at different SNR levels. The start of T2 coincides with the start of the channel quality measurement period specified in section TS36.133 8.14.4. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables 13.6.2.6.5-1 and 13.6.2.6.5-2. This test is divided into two parts. Firstly, UE should report the correct R value to ensure the pm-dsg under 1%. Secondly, the pm-dsg should larger than 1% when R/4 or R/8 is used.
Table 13.6.2.6.5-1: General Test Parameters for Downlink channel quality reporting accuracy test in RRC_CONNECTED for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	DRX
	
	OFF
	

	NPUSCH repetition level
	
	1
	

	T1
	s
	1
	Initialization period

	T2 Note 1
	s
	-
	Evaluation period

	Satellite information
	Config 1
	SSC.1
	GSO
	

	
	Config 2
	SSC.2
	NGSO
	

	Note 1: This time period starts at the beginning of the NPDCCH period that carries the uplink grant for the channel quality report (section 8.14.4).



Table 13.6.2.6.5-2: nCell specific Test Parameters for Downlink channel quality reporting accuracy test in RRC_CONNECTED for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Test 1

	
	
	T1
	T2

	BWchannel
	kHz
	200

	NPDCCH parameter
	
	R.30 HD-FDD

	NPDCCH repetition Note4
	
	16

	NPBCH_RB
	dB
	0

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	
Note2
	dBm/15 kHz
	-98+TT

	
NRS 
	dB
	0
	-12

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Channel quality IE Note3
	
	CQI-NPDCCH-NB

	Note 1:	OCNG shall be used such that active cells are 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 are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	See TS 36.331 [2].
Note 4:	The NPDCCH repetition level shall be adjusted during T2 based on the DL channel quality report so that the requirements in Table 9.1.22A.8-1 9.1.22.16-1 can be verified.



The pass/fail decision is as specified in the test procedure in clause 13.6.2.5.4.2.

<<< END OF CHANGES 1>>>
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