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<< Start of changes >>
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
· For a specific reference, subsequent revisions do not apply.
· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.101: "E-UTRA UE radio transmission and reception".
[3]	ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain".
[4]	3GPP TS 36.133: "E-UTRA requirements for support of radio resource management".
[5]	3GPP TS 36.331: "E-UTRA Radio Resource Control (RRC): protocol specification".
[6]	3GPP TS 36.304: "E-UTRA UE procedures in idle mode". 
[bookmark: Ref7][7]	3GPP TS 36.508: "Common test environments for User Equipment (UE)". 
[8]	3GPP TS 36.213: "E-UTRA Physical layer procedures".
[9]	3GPP TS 36.211: "E-UTRA Physical Channels and Modulation".
[10]	3GPP TS 36.521-1: "User Equipment (UE) conformance specification Radio transmission and reception. Part 1: Conformance Testing". 
[11]	3GPP TS 36.321: "E-UTRA Medium Access Control (MAC): protocol specification".
[12]	3GPP TS 36.214: "E-UTRA Physical layer - Measurements".
[13]	3GPP TS 45.010: "Radio subsystem synchronization".
[14]	3GPP TS 36.306: "E-UTRA UE radio access capabilities".
[15]	3GPP TS 45.008: "Radio subsystem link control".
[16]	3GPP TS 45.005: "Radio transmission and reception"
[17]	3GPP2 C.S0033-B: "Recommended Minimum Performance Standards for cdma2000 High Rate Packet Data Access Terminal".
[18]	3GPP2 C.S0024-B: "cdma2000 High Rate Packet Data Air Interface Specification".
[19]	3GPP2 C.S0011-C: "Recommended Minimum Performance Standards for cdma2000 Spread Spectrum Mobile Stations".
[20]	3GPP TR 36.903: "Derivation of test tolerances for Radio Resource Management (RRM) conformance tests ".
[21]	3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
[22]	3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".
[23]	3GPP TS 36.521-2: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)".
[24]	3GPP TS 34.108: "UTRA Common test environments for User Equipment (UE)".
[25]	3GPP TS 36.521-3: "User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource Management (RRM) conformance testing (Release 10)".
[26]	3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".
[27]	3GPP TS 37.571-1: User Equipment (UE) conformance specification for UE positioning; Part 1: Conformance test specification.
[28]	3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)".
[29]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".
[30]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[31]	IEEE 802.11TM: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications".
[XX]	3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".
3	Definition of terms, symbols and abbreviations
3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
<< Skip unchanged texts >>
13.4.3.3	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE sCategory NB1 Standalone mode in Enhanced Coverage
Editor's Note: This test case is incomplete in following aspects:
· TT analysis is missing.
13.4.3.3.1	Test purpose
The purpose of this test is to verify that the HD-FDD category NB1 UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the NB-IoT SAN PCell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in TS 36.133 [4] clause 7.23A.
13.4.3.3.2	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.
13.4.3.3.3	Minimum conformance requirements
When DRX is used for Category NB1 UEs, the Qout_NB-IoT evaluation period (TEvaluate_Qout_DRX_NB-IoT) and the Qin_NB-IoT evaluation period (TEvaluate_Qin_DRX_NB-IoT) is specified in Table 13.4.3.3.3-1 will be used.
When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qout_DRX_NB-IoT [s] period becomes worse than the threshold Qout_NB-IoT, Layer 1 of the UE shall send out-of-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qout_DRX_NB-IoT [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [5].
When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qin_DRX_NB-IoT [s] period becomes better than the threshold Qin_NB-IoT, Layer 1 of the UE shall send in-sync indications for the NB-IoT cell to the higher layers within TEvaluate_Qin_DRX_NB-IoT [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [5].
The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in TS 36.213 [8]. Two successive indications from Layer 1 shall be separated by at least max (10ms, DRX_cycle_length).
Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [5], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [5].
Table 13.4.3.3.3-1 Qout and Qin Evaluation Period in DRX for Category NB1 UE
	DRX cycle length (s)
	TEvaluate_Qout_DRX_NB-IoT and TEvaluate_Qin_DRX_NB-IoT (s) 

	
	DRX cycles for Rmax ≤ 64
	DRX cycles for Rmax > 64

	0.256 < DRX cycle ≤ 1.024
	Note 1 (20)
	Note 1 (40)

	1.024 < DRX cycle ≤ 3.072
	Note 1 (10)
	Note 1 (20)

	4.096 < DRX cycle ≤ 10.24
	Note 1 (5)
	Note 1 (10)

	Note 1:	Evaluation period length in time depends on the length of the DRX cycle in use



The normative reference for this requirement is 3GPP TS 36.133 [4] clauses 7.23A.2 and A.13.4.3.3.
13.4.3.3.4	Test description
There is one NB-IoT SAN cell (Ncell 1), which is the active cell in the test. The test consists of three successive time periods with time duration of T1, T2 and T3 respectively, excluding the transition time duration dT, where the SNR increases or decreases gradually in small steps. Figure 13.4.3.3.4-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. 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 and in-sync requirements can be measured. 
The test setup in each test during time durations T1, T2 and T3 are as follows:
-	During the period from time point A to time point B, the SNR is decreasing linearly from SNR1 to SNR2.
-	During the period from time point C to time point D, the SNR is increasing linearly from SNR2 to SNR1.
-	During the period T3, the test system shall send the UE a grant to transmit in uplink. UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. During the period from time point A to time point D, the UE shall not be provisioned with any UL grant.
-	Thereafter UE switches back to downlink.
In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e., UE tries to decode the NPDCCH and complete the UL transmission when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
In each run of the test, the test equipment selects NPDCCH repetition level, and sends the RRC configuration to the UE. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.
During the test, the test system shall emulate and send the GNSS signal to the test UE by AT command. The UE shall be provided with the valid information about the SAN serving cells before the test.


Figure 13.4.3.3.4-1: SNR variation for in-sync testing

[bookmark: _Hlk133585506]13.4.3.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 13.4.3.3.4.1-1.
Table 13.4.3.3.4.1-1: 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 (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in 3GPP TS 36.508 [7] Annex A, Figure A.18 using only main UE Tx/Rx antenna.
2.	The general test parameter settings are set up according to Table 13.4.3.3.4.1-2.
3.	Propagation conditions are set according to Annex B clause B.0.
4.	Message contents are defined in clause 13.4.3.3.4.3.
5.	There is one cell 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.
Table 13.4.3.3.4.1-2: General test parameters for HD-FDD Radio Link Monitoring Test for in-sync with DRX for UE Category NB1 Standalone mode in enhanced coverage
	[bookmark: _Hlk134192083]Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	Active cell
	
	nCell 1
	

	CP length
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	In sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212 [XX]

	
	Number of OFDM symbols for legacy control channels
	
	3
	In sync threshold Qin_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in TS 36.133 [4] clause 7.23A.2 and Table 7.23A.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2

	

	
	NPDCCH repetition level
	
	4
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to NRS EPRE
	
	0
	

	Out of sync transmission parameters
(Note 1)
	DCI format
	
	Format N1
	As defined in TS 36.212[XX]

	
	Number of OFDM symbols for legacy control channels
	
	3
	Out of sync threshold Qout_NB-IoT and the corresponding hypothetical NPDCCH transmission parameters are as specified in TS 36.133 [4] clause 7.23A.2 and Table 7.23A.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	16
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	256
	See Table 13.4.3.3.5-2

	Layer 3 filtering
	
	Enabled
	Counters:
N310 = 1; N311 = 1

	T310 timer
	ms
	4000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	4
	

	dT
	s
	1.4
	

	T2
	s
	2.12
	

	dT
	s
	1.4
	

	T3
	s
	4
	

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



13.4.3.3.4.2	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 with CP CIoT Optimisation according to 3GPP TS 36.508 [7] clause 8.1.5.
2.	Set the parameters according to T1 in Table 13.4.3.3.4.1-2. Propagation conditions are set according to Annex B clause B.1. T1 starts.
3.	When T1 expires, the 1st time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 13.4.3.3.5-1. 
4.	When dT expires the SS shall keep the SNR value corresponding to T2 as specified in Table 13.4.3.3.4.1-2. T2 starts.
5.	When T2 expires, the 2nd time window dT starts. During dT the SS shall change the SNR towards the SNR value as specified in Table 13.4.3.3.5-1.
6.	When dT expires the SS shall keep the SNR value corresponding to T3 as specified in Table 13.4.3.3.4.1-2. T3 starts.
7.	During T3 the SS shall send the UE continuous grants to transmit on the uplink. The UE is expected to decode the uplink grant, switch to uplink, and complete the corresponding uplink transmission. If the SS detects uplink transmissions from the UE according to the subframes scheduled for NPUSCH transmission by the uplink grant, during the period from time point D until T3 expires, the number of successful tests is increased by one.
Otherwise, the number of failed tests is increased by one.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
13.4.3.3.4.3	Message contents
Message contents are according to 3GPP TS 36.508 [7] clause 8.1.6 and clause 8.1.4.3 using condition "Standalone" and “NTN” with the following exceptions:
Table 13.4.3.3.4.3-1: SystemInformationBlockType2-NB
	Derivation Path: 3GPP TS 36.508 [7] 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
	ms4000
	
	

	    n310-r13
	n1
	
	

	    t311-r13
	ms1000
	
	

	    n311-r13
	n1
	
	

	  }
	
	
	

	}
	
	
	



Table 13.4.3.3.4.3-2: RRCConnectionSetup-NB
	Derivation Path: 3GPP TS 36.508 [7] clause 8.1.6.1, Table 8.1.6.1-14: RRCConnectionSetup-NB

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13{
	
	
	

	srb-ToAddModList-r13 SEQUENCE (SIZE (1)) OF SEQUENCE {}
	
	
	

	mac-MainConfig CHOICE {
	MAC-MainConfig-NB-SRB
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 13.4.3.3.4.3-3: MAC-MainConfig-NB-SRB
	Derivation Path: 3GPP TS 36.508 [7] clause 8.1.8.2, Table 8.1.8.2.1.5-1: MAC-MainConfig-NB-SRB

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-NB-SRB ::= SEQUENCE {
	
	
	

	  drx-Config-r13 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	          onDurationTimer-r13
	pp1
	
	

	          drx-InactivityTimer-r13	
	pp0
	
	

	          drx-RetransmissionTimer-r13
	pp0
	
	

	          drx-Cycle-r13
	sf256
	
	

	          drx-StartOffset-r13	
	0
	
	

	          drx-ULRetransmissionTimer-r13
	pp0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



13.4.3.3.5	Test requirement
Table 13.4.3.3.5-1: nCell1 specific test parameters for HD-FDD Radio Link Monitoring Test for in-sync with DRX for UE Category NB1 Standalone mode in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	200

	OCNG Pattern as defined in D.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters defined in A.10.1.2
	
	R.30 HD-FDD 

	Ratio of NPDSCH to NRS EPRE
	dB
	  



-3

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPBCH_RA
	dB
	

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 5, Note 6
	dB
	-6.3
	Note 7
	-17.4
	Note 8
	-6.3

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	OCNG shall be used such that the resources in ncell1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 4:	The signal contains NPDCCH for UEs other than the device under test as part of OCNG.
Note 5:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 6:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2, and SNR1 respectively in figure 13.4.3.3.4-1.
Note 7:	The Test system shall reduce its transmit power in steps of (((SNR2-SNR1) / (10*dT)) dB every 100ms till SNR2 is achieved at the end of dT.
Note 8:	The Test system shall increase its transmit power in steps of (((SNR1-SNR2) / (10*dT)) dB every 100ms till SNR1 is achieved at the end of dT.



Table 13.4.3.3.5-2: DRX-Configuration for HD-FDD Radio Link Monitoring Test for in-sync with DRX for UE Category NB1 Standalone mode in enhanced coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in TS 36.331 [5]

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table 13.4.3.3.5-3: TimeAlignmentTimer -Configuration for HD-FDD Radio Link Monitoring Test for in-sync with DRX for UE Category NB1 Standalone mode in enhanced coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331 [5]



The UE behaviours in each test shall be as follows:
-	The UE shall complete the NPUSCH transmission during T3 according to the received UL grant.
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% with a confidence level of 95%.
<< End of changes >>
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