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<Start of Change>
[bookmark: _Toc383690633]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.
[bookmark: _Hlk525046710][1]	3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode"
[bookmark: _Hlk27558474][bookmark: _Hlk27558171][2]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification".
[3]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures"
[4]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements"
[5]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception"
[6]	3GPP TS 25.302: "Services provided by the Physical Layer".
[7]	3GPP TS 25.331: "RRC Protocol Specification".
[8]	3GPP TS 45.008: "Radio subsystem link control".
[9]	3GPP TS 45.005: "Radio transmission and reception".
[bookmark: _Ref172198386][10]	3GPP TS 45.010: "Radio subsystem synchronization".
[11]	3GPP2 C.S0024-B: "cdma2000 High Rate Packet Data Air Interface Specification".
[12]	3GPP2 C.S0002-D: "Physical Layer Standard for cdma2000 Spread Spectrum Systems - Release A".
[13]	3GPP2 C.S0033-B: "Recommended Minimum Performance Standards for cdma2000 High Rate Packet Data Access Terminal".
[14]	3GPP2 C.S0011-C: "Recommended Minimum Performance Standards for cdma2000 Spread Spectrum Mobile Stations".
[15]	3GPP2 C.S0005-D: Upper Layer (Layer 3) Signaling Specification for cdma2000 Spread Spectrum Systems
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][16]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation”
[17]	3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".
[18]	3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
[19]	3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".
[20]	3GPP TS 25.214: "Physical layer procedures (FDD)".
[21]	3GPP TS 36. 212 "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".
[22]	3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer".
[23]	3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource Management conformance testing".
[24]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[25]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2"
[26]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[27]	3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2"
[28]	3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)".
[29]	3GPP TS 25.101: "UE Radio transmission and reception (FDD)".
[30]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".
[31]	3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
[32]	IEEE Standard 802.11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications.
[33]	3GPP TS 23.303: "Technical Specification Group Services and System Aspects; Proximity-based services (ProSe); Stage 2".
[34]	3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".
[35]	3GPP TS 36.171: " Requirements for Support of Assisted Global Navigation Satellite System (A-GNSS)".
[36]	3GPP TS 36.305: " Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".
[37]	3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".
[38]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[39]	3GPP TS 38.213: "NR; Physical layer procedures for control".
[40]	3GPP TS 37.340: “Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity”, Stage 2.
[41]	3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception".
[42]	3GPP TS 38.211: "NR; Physical channels and modulation”.
[43]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[44]	3GPP TS 38.212 "NR; Multiplexing and channel coding".
[45]	3GPP TS 38.202: "NR; Physical layer services provided by the physical layer".
[46]	3GPP TS 38.300: "NR; Overall description; Stage-2".
[47]	3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".
[48]	3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception".
[49]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[50]	3GPP TS 38.133: "NR; Requirements for support of radio resource management "
[51]	3GPP TS 38.214: " New Radio (NR); Physical layer procedures".
[52]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[53]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[54]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[55]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements".
[56]	3GPP TS 24.368: "Non-Access Stratum (NAS) configuration Management Object (MO)" 
[57]	3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access"
[58]	3GPP TS 38.215: "NR; Physical layer measurements".
[59]	3GPP TS 37.355: "LTE Positioning Protocol (LPP)"
[60]	3GPP TS 36.102: "Evolved Universal Terrestrial Radio Access (E-UTRA);User Equipment (UE) radio transmission and reception for satellite access"
<Next Change>
9.1.8A	Power Headroom for UE category M1 for satellite access
The requirements in this clause shall apply for power headroom Type 1 and for power headroom Type 2, which are specified in clause 5.1.1.2 in [3].
For a UE not configured with a secondary cell, the power headroom provides the serving eNB with information about the differences between the UE configured maximum output power (PCMAX,) defined in TS 36.102 [60] and the estimated power for UL-SCH transmission of the serving cell [3]. In this case the UE shall meet requirements for power headroom Type 1.
For a UE configured with a secondary cell, the power headroom provides the serving eNB with information about the differences between the UE configured maximum output  power (PCMAX,c) defined in TS 36.102 [60] and the estimated power for UL-SCH transmission per activated serving cell c, or the estimated power for simultaneous PUSCH and PUCCH transmission on PCell [3]. In this case the UE shall meet requirements for both power headroom Type 1 and Type 2.
[bookmark: _Toc383690886]9.1.8A.1	Period
The reported power headroom shall be estimated over 1 subframe or 1 slot or subslot in use by the UE for the uplink.
When extendedPHR is not configured [17], the Type 1 power headroom shall be estimated for the primary serving cell as defined in clause 5.1.1.2 in TS 36.213 [3].
When extendedPHR is configured [17], the Type 1 and Type 2 power headroom shall be estimated for each activated serving cell with configured uplink as defined in clause 5.1.1.2 in TS 36.213 [3].
[bookmark: _Toc383690887]9.1.8A.2	Reporting Delay
The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.
[bookmark: _Toc383690888]9.1.8A.3	Void
[bookmark: _Toc383690889]9.1.8A.4	Report Mapping
The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8A.4-1 defines the report mapping.
Table 9.1.8A.4-1: Power headroom report mapping
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-23  PH  -22

	POWER_HEADROOM_1
	-22  PH  -21

	POWER_HEADROOM_2
	-21  PH  -20

	POWER_HEADROOM_3
	-20  PH  -19

	POWER_HEADROOM_4
	-19  PH  -18

	POWER_HEADROOM_5
	-18  PH  -17

	
	

	POWER_HEADROOM_57
	34  PH  35

	POWER_HEADROOM_58
	35  PH  36

	POWER_HEADROOM_59
	36  PH  37

	POWER_HEADROOM_60
	37  PH  38

	POWER_HEADROOM_61
	38  PH  39

	POWER_HEADROOM_62
	39  PH  40

	POWER_HEADROOM_63
	PH ≥ 40 




<Next Change>
9.1.21A	Measurement accuracy for UE category M1 for satellite access
The requirements in this clause are applicable for UE category M1. The requirements in clause 9.1.21A.1, 9.1.21A.2, 9.1.21A.6, 9.1.21A.9, 9.1.21A.10, 9.1.21A.13 and 9.1.21A.14 are also applicable for ETU220 propagation condition when highSpeedMeasGapCE-ModeA is configured.
9.1.21A.1	Intra-frequency Absolute RSRP Accuracy for UE category M1 with CE mode A
The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.1-1 and Table 9.1.21A.1-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell. 
	For a UE capable RSRP measurement based on RSS [4], provided that RSS configuration rss-ConfigCarrierInfo [2] has been indicated by higher layers and measurement conditions as defined in clause 8.13.2.1 are met, the accuracy requirement as specified in Table. 9.1.21A.1-3 and Table. 9.1.21A.1-4 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.1-1 and Table 9.1.21A.1-2 shall apply.
Table 9.1.21A.1-1: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, 
FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.1-2: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, 
FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.1-3: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	6
	 9
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 8
	 11
	-6 dB
	FDD-M1_SAB_A, 
FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.1-4: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for -HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	 6
	 9
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 8
	 11
	-6 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.2	Intra-frequency Relative Accuracy of RSRP for UE category M1 with CE mode A
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency for category M1 UE.
The accuracy requirements in Table 9.1. 21A.2-1 and Table 9.1.21A.2-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.2-1: RSRP Intra frequency relative accuracy for UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.2-2: RSRP Intra frequency relative accuracy for UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.3	Intra-frequency Absolute RSRP Accuracy for UE category M1 with CE mode B
The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.3-1 and Table 9.1.21A.3-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
For a UE capable of RSRP measurement based on RSS[4], provided that RSS configuration rss-ConfigCarrierInfo [2] has been indicated by higher layers and measurement conditions as defined in clause 8.13.3.1 are met, the accuracy requirement as specified in Table. 9.1.21A.3-3 and Table. 9.1.21A.3-4 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.3-1 shall apply.
Table 9.1.21A.3-1: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	7
	10
	-12 dB
	
	
	
	

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.3-2: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	7
	10
	-12 dB
	
	
	
	

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.3-3: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	 8
	 11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 6.5
	 9.5
	-12 dB
	
	
	
	

	 10
	 13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	 8.5
	 11.5
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.3-4: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	 8
	 11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 6.5
	 9.5
	-12 dB
	
	
	
	

	 10
	 13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	 8.5
	 11.5
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.


9.1.21A.4	Intra-frequency Relative Accuracy of RSRP for UE category M1 with CE mode B
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency for category M1 UE.
The accuracy requirements in Table 9.1.21A.4-1 and Table 9.1.21A.4-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.4-1: RSRP Intra frequency relative accuracy for UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4
	4
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.4-2: RSRP Intra frequency relative accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4
	4
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.5	RSRP Measurement Report Mapping
The reporting range of RSRP is the same as defined in section 9.1.4.
9.1.21A.6	Intra-frequency Absolute Accuracy of RSRQ for UE category M1 with CE mode A
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Tables 9.1.21A.6-1 and 9.1.21A.6-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band

Table 9.1.21A.6-1: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.6-2: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.7	Intra-frequency Absolute Accuracy of RSRQ for UE category M1 with CE mode B
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Tables 9.1.21A.7-1 and 9.1.21A.7-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band

Table 9.1.21A.7-1: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.7-2: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.8	RSRQ Measurement Report Mapping
The reporting range of RSRQ is the same as defined in section 9.1.7.
9.1.21A.9	Inter-frequency Absolute RSRP Accuracy for UE category M1 with CE mode A
The requirements for absolute accuracy of RSRP in this clause apply to a cell on another frequency than that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.9-1 and Table 9.1.21A.9-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.9-1: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.9-2: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.10	Inter-frequency Relative Accuracy of RSRP for UE category M1 with CE mode A
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on another frequency for category M1 UE.
The accuracy requirements in Table 9.1.21A.10-1 and Table 9.1.21A.10-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.10-1: RSRP Inter frequency relative accuracy for UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	8
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	8
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.10-2: RSRP Inter frequency relative accuracy for UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	8
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	8
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.11	Inter-frequency Absolute RSRP Accuracy for UE category M1 with CE mode B
The requirements for absolute accuracy of RSRP in this clause apply to a cell on another frequency than that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.11-1 and Table 9.1.21A.11-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.11-1: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	[8]
	[11]
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	[7]
	[10]
	-12 dB
	
	
	
	

	[10]
	[13]
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	[9]
	[12]
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.11-2: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	7
	10
	-12 dB
	
	
	
	

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.12	Inter-frequency Relative Accuracy of RSRP for UE category M1 with CE mode B
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on another frequency for category M1 UE.
The accuracy requirements in Table 9.1.21A.12-1 and Table 9.1.21A.12-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.12-1: RSRP Inter frequency relative accuracy for UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	10
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	11
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.12-2: RSRP Inter frequency relative accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	10
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	11
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.13 Inter-frequency Absolute Accuracy of RSRQ for UE category M1 in CE mode A
The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Tables 9.1.21A.13-1 and 9.1.21A.13-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[3A] for a corresponding Band
Table 9.1.21A.13-1: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.13-2: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.14	Inter-frequency Relative Accuracy of RSRQ for UE category M1 in CE mode A
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
	The accuracy requirements in Tables 9.1.21A.14-1 and 9.1.21A.14-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[4A] for a corresponding Band

	
	| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.1.21A.14-1: RSRQ Inter frequency relative accuracy UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4.5
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5.5
	5.5
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.14-2: RSRQ Inter frequency relative accuracy UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4.5
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5.5
	5.5
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.15 Inter-frequency Absolute Accuracy of RSRQ for UE category M1 in CE mode B
The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Tables 9.1.21A.15-1 and 9.1.21A.15-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[3A] for a corresponding Band
Table 9.1.21A.15-1: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.15-2: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.16	Inter-frequency Relative Accuracy of RSRQ for UE category M1 in CE mode B
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Tables 9.1.21A.16-1 and 9.1.21A.16-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[4A] for a corresponding Band

	
	| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.1.21A.16-1: RSRQ Inter frequency relative accuracy UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	5.5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6.5
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.16-2: RSRQ Inter frequency relative accuracy UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	5.5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6.5
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



[bookmark: _Hlk45287626]9.1.21A.17	Downlink Channel Report Mapping for UE Category M1
The downlink Channel Report Mapping for UE Category M1 is the same as defined in section 9.1.21.22

9.1.21A.18	Downlink Channel Quality Measurement Accuracy for UE Category M1 with CE Mode A
The requirements for accuracy of downlink channel quality reporting in this clause apply only to the serving cell on the anchor carrier for UE Category M1.
The accuracy requirements in Table 9.1.21A.18-1, Table 9.1.21A.18-2, Table 9.1.21A.18-3, and Table 9.1.21A.18-4 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.18-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for FDD  
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/4 NOTE 1
	>1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE.
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.18-2: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for HD-FDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/4 NOTE 1
	>1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE.. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.18-3: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for FDD  
	MPDCCH Aggregation level
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	Lk NOTE 1
	≤1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	Lk-2 NOTE 1
	>1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	 is the reported MPDCCH aggregation level that UE has reported in DCQR MAC CE where k is the index to the aggregation level set and 1 ≤ k ≤ 6. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.18-4: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for HD-FDD
	MPDCCH Aggregation level
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	Lk NOTE 1
	≤1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	Lk-2 NOTE 1
	>1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	 is the reported MPDCCH aggregation level that UE has reported in DCQR MAC CE where k is the index to the aggregation level set and 1 ≤ k ≤ 6. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.19	Downlink Channel Quality Measurement Accuracy for UE Category M1 with CE Mode B
The requirements for accuracy of downlink channel quality reporting in this clause apply only to the serving cell on the anchor carrier for UE Category M1.
The accuracy requirements in Table 9.1.21A.19-1 and Table 9.1.21A.19-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.

Table 9.1.21A.19-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode B for FDD  
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/8]  NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.19-2: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode B for HD-FDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/8 NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



<Next Change>
9.1.22A	Measurement accuracy for UE Category NB1 for satellite access
9.1.22A.1	Intra-frequency Absolute NRSRP Accuracy for UE Category NB1
The requirements for absolute accuracy of NRSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE Category NB1 for stand-alone, guard-band and in-band deployments. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.22A.1-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.22A.1-1 shall apply.
The accuracy requirements in Table 9.1.22A.1-1 and Table 9.1.22A.1-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[25A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRP measurement assuming measured cell is identified cell.
Table 9.1.22A.1-1: NRSRP Intra frequency absolute accuracy for UE Category NB1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA/NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	6
	9
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	10.3
	13.3
	[bookmark: OLE_LINK10]-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	- 122.9
	N/A
	-70

	12.3
	15.3
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.



Table 9.1.22A.1-2: NRSRP Intra frequency absolute accuracy for UE Category NB1 under NSSS-based measurement
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA/NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	4
	7
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	6
	9
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	6
	9
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5



9.1.21A.2	Intra-frequency Absolute NRSRQ Accuracy for UE Category NB1
The requirements for absolute accuracy of NRSRQ in this clause apply to a cell on the same frequency as that of the serving cell for NB-IoT UE for stand-alone, guard-band and in-band deployments. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.21A.2-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.2-1 shall apply.
The accuracy requirements in Table 9.1.21A.2-1 and Table 9.1.21A.2-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two antenna ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[25A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRQ measurement assuming measured cell is identified cell.
Table 9.1.21A.2-1: NRSRQ Intra frequency absolute accuracy for UE Category NB1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	5.2
	8.2
	-3 dB
	NFDD_SAB_G
	-122.9
	-50

	7.2
	10.2
	-6 dB
	Note 2
	Note 2
	Note 2

	9.5
	12.5
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9 
	-50

	11.5
	14.5
	-15≤Ês/Iot≤--6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	E-UTRA/NR operating band groups are as defined in Section 3.5.



Table 9.1.21A.2-2: NRSRQ Intra frequency absolute accuracy for UE Category NB1 under NSSS-based measurement
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA/NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	3.2
	6.2
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	5.2
	8.2
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	5.2
	8.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	7.2
	10.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5. 



9.1.21A.3	Inter-frequency Absolute NRSRP Accuracy for UE Category NB1
The requirements for absolute accuracy of NRSRP in this clause apply to a cell that has different carrier frequency from the serving cell. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.21A.3-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.3-1 shall apply.
The accuracy requirements in Table 9.1.21A.3-1 and Table 9.1.21A.3-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two antenna ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[26A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.3-1: NRSRP Inter frequency absolute accuracy for UE Category NB1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA/NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	6
	9
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	10.3
	13.3
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	12.3
	15.3
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.  



Table 9.1.21A.3-2: NRSRP Inter frequency absolute accuracy for UE Category NB1 under NSSS-based measurement
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA/NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	4
	7
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	6
	9
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	6
	9
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.



9.1.21A.4	Inter-frequency Absolute NRSRQ Accuracy for UE Category NB1
The requirements for absolute accuracy of NRSRQ in this clause apply to a cell that has different carrier frequency from the serving cell. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.21A.4-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.4-1 shall apply.
The accuracy requirements in Table 9.1.21A.4-1 and Table 9.1.21A.4-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two antenna ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[26A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRQ measurement assuming measured cell is identified cell.
Table 9.1.21A.4-1: NRSRQ Inter frequency absolute accuracy for UE Category NB1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	5.2
	8.2
	-3 dB
	NFDD_SAB_G
	-122.9
	-50

	7.2
	10.2
	-6 dB
	Note 2
	Note 2
	Note 2

	9.5
	12.5
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9 
	-50

	11.5
	14.5
	-15≤Ês/Iot≤--6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	E-UTRA/NR operating band groups are as defined in Section 3.5.



Table 9.1.21A.4-2: NRSRQ Inter frequency absolute accuracy for UE Category NB1 under NSSS-based measurement
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA/NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	3.2
	6.2
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	5.2
	8.2]
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	5.2
	8.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	7.2
	10.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.  



9.1.21A.5	NRSRP Measurement Report Mapping
The reporting range of NRSRP is the same as defined in section 9.1.22.9
9.1.22A.6	NRSRQ Measurement Report Mapping
The reporting range of NRSRQ is the same as defined in section 9.1.22.14
[bookmark: _Hlk521661130]9.1.22A.7	MSG3-based Measurement Report Mapping for UE Category NB1
The MSG3-based Measurement Report Mapping for UE Category NB1 is the same as defined in section 9.1.22.15
9.1.21A.8	Downlink Channel Quality Measurement Accuracy for UE Category NB1
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 9.1.21A.8-1 are valid under the following conditions:
-	Cell specific reference signals are transmitted either from one or two ports.
-	Conditions defined in TS 36.102 [60] Clause 7.3 for reference sensitivity are fulfilled.
-	NRSRP|dBm according to Annex B.3.[25A] for a corresponding Band.
Table 9.1.21A.8-1: Downlink channel quality reporting accuracy for UE Category NB1
	NPDCCH Repetition

	Pm-Dsg (%)
	Conditions

	
	
	Ês/Iot
	Io NOTE 1 range

	
	
	
	E-UTRA/NR operating band groups NOTE 2
	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 Section 3.5.  





<Next Change>
9.1.23A	Power Headroom for UE Category NB1 for Satellite Access
The requirements in this clause shall apply for power headroom for UE Category NB1 as defined in [31].
The power headroom provides the serving eNB with information about the differences between the UE configured maximum output power (PCMAX,) defined in TS 36.102 [60] and the estimated power for UL-NSCH transmission of the serving cell [3]. 
Table 9.1.23A-1: The applicability of power headroom report mapping requirements for different power class UE
	Power class
	Power headroom report mapping

	PC3 and PC5
	As defined in section 9.1.23A.3

	PC6
	As defined in section 9.1.23A.4



9.1.23A.1	Period
The reported power headroom shall be estimated over 1 slot of NPUSCH transmissions.
9.1.23A.2	Reporting Delay
The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.
9.1.23A.3	Report Mapping for UE Category NB1 for Satellite Access
Editor’s note: This section is to be updated after conclusion on PHR reporting for GEO.

9.1.23A.3.1	Void

9.1.23A.3.2	Void

9.1.23A.4	Report Mapping for UE Category NB1 for UE Power Class 6 for Satellite Access
Editor’s note: This section is to be updated after conclusion on PHR reporting for GEO. 

<Next Change>
A.3.28.X1	Reference configurations for satellites
The general parameters for SIB31 setup for serving satellite is specified in Table A.3.28.X1-1. 
Table A.3.28.X1-1: SIB31 parameters setup for Serving satellite
	[bookmark: _Hlk16723823]Parameter
	Unit
	Value

	Reference configuration for serving satellite
	
	SSC.1
	SSC.2

	Scenario
	
	GSO
	NGSO

	Interval between adjacent epoch time
	s
	10.24
	2.56

	ul-SyncValidityDuration-r17
	s
	900
	5

	k-Offset-r17
	slot
	256
	8

	k-Mac-r17
	slot
	Not configured
	Not configured

	nta-Common-r17
	
	TBD
	TBD

	nta-CommonDrift-r17
	
	TBD
	TBD

	nta-CommonDriftVariation-r17
	
	TBD
	TBD

	ephemerisInfo
	
	
	




<Next Change>
[bookmark: _Toc383690993]A.13	E-UTRAN Standalone Tests for UE Category NB for Satellite Access
A.13.1	RRC_IDLE state for satellite access
[bookmark: _Toc383690995]A.13.1.1	Cell re-selection for satellite access
A.13.2	Void
A.13.3	RRC connection mobility control for satellite access
A.13.3.1 RRC re-establishment for satellite access
A.13.3.2	Random Access for Satellite Access
This clause provides the list of Random Access test cases for category NB1 UEs when connecting to a NTN cell using satellite access. The list of supported test configurations is provided in Table A.13.3.2-1.
Table A.13.3.2-1: 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.


A.13.3.2.1	Contention Based Random Access Test for UE category NB1 UEs in Satellite Access - Standalone mode in normal coverage
A.13.3.2.1.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a category NB1 UE in Normal Coverage is according to the requirements when connected to a NTN NB-IoT cell, whether the NPRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the NRSRP measurement and the configured criterion in NRSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 6.6A.2, Clause 6.6A.3 and Clause 7.20A.2 in an AWGN model.
For this test a single NB-IoT cell is used. The test parameters are given in tables A.13.3.2.1.1-1, A.13.3.2.1.1-2 and A.13.3.2.1.1-3. The UE shall perform timing pre-compensation before the initial NPRACH transmission using [a GNSS simulator as described in Table A.13.3.2.1.1-2]
Table A.13.3.2.1.1-1: nCell specific test parameters for HD-FDD contention based random access test for UE category NB1 Standalone mode in Normal Coverage
	Parameter
	Unit
	Value
	Comments

	NB-IOT operational mode
	
	Standalone
	

	BWchannel
	kHz
	200
	

	NPDSCH parameters Note 2
	
	[R.18] HD-FDD
	As defined in A.3.1.5.3

	NPDCCH parameters Note 2
	
	[R.30] HD-FDD
	As defined in A.3.1.6.3

	NPBCH_RA
	dB
	-3
	

	NPBCH_RB
	dB
	-3

	


	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RA Note 1
	dB
	
	

	NOCNG_RB Note 1 

	dB
	
	

	DRX
	
	OFF
	

	

	dBm/15 kHz
	-98
	

	

	dB
	3
	

	
 Note 3
	dB
	3
	

	NRSRP Note 3
	dBm/15 kHz
	-95
	

	Io Note 3
	dBm/180 KHz
	-82.45
	

	Propagation Condition 
	-
	AWGN
	

	Antenna Configuration
	
	[1x1]
	

	Note 1:	NOCNG 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.



Table A.13.3.2.1.1-2: NTN specific test parameters for HD-FDD contention based random access test for UE category NB1 Standalone mode in Normal Coverage
	Parameter
	Value
	Comment

	Configuration 1
	SCC1
	GSO Test Configuration

	Configuration 2
	SCC2
	NGSO Test Configuration



Table A.13.3.2.1.1-3: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 Standalone mode in Normal Coverage
	Field
	Value
	Comment

	Parameters not per NPRACH resource

	RSRP-ThresholdsNPRACH-InfoList
	{40, 55}
	Corresponding to {-116, -101} dBm as defined in Section 9.1.22.9

	nprach-CP-Length
	us66dot7
	

	nrs-Power
	-5 dBm/15 kHz

	As defined in clause 6.7.3 in TS 36.331.

	Backoff Parameter Index
	1
	As defined in table 7.2-2 in TS 36.321

	
Configured UE transmitted power ()
	23 dBm for power class 3,
20 dBm for power class 5

	As defined in clause 6.2B.4 in TS 36.102

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-112
	

	preambleTransMax-CE
	n6
	

	Parameters per NPRACH Resource

	NPRACH Resource
	Level 0
	Level 1
	Level 2
	

	nprach-Periodicity
	ms40
	ms240
	ms1280
	

	nprach-StartTime
	ms8
	ms64
	ms512
	

	nprach-SubcarrierOffset
	n0
	n0
	n0
	

	nprach-NumSubcarriers
	n12
	n12
	n12
	

	nprach-SubcarrierMSG3-RangeStart
	zero
	zero
	zero
	

	maxNumPreambleAttemptCE
	n3
	n6
	n10
	

	numRepetitionsPerPreambleAttempt
	n2
	n8
	n64
	

	npdcch-NumRepetitions-RA
	r4
	r16
	r128
	

	npdcch-StartSF-CSS-RA
	v1dot5
	v1dot5
	v1dot5
	

	npdcch-Offset-RA
	zero
	zero
	Zero
	

	nprach-NumCBRA-StartSubcarriers
	n8
	n8
	n8
	

	ra-ResponseWindowSize (per NPRACH Resource)
	pp2
	pp2
	pp2
	

	mac-ContentionResolutionTimer (per NPRACH Resource)
	pp8
	pp8
	pp8
	

	Note 1:	See Clause 6.7.3 in TS 36.331 for further information on the parameters in this table.



A.13.3.2.1.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.13.3.2.1.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.6A.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 3 preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first 2 preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6A.2. The power of the first preamble shall be -25 dBm with an accuracy specified in clause 6.3B.4 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3B.4 of TS 36.102 [60].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20A.2.
A.13.3.2.1.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.6A.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 3 preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first 2 preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window. The RA response window shall be started at the point in time indicated by clause 5.1.4 in TS 36.321[17].
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6A.2. The power of the first preamble shall be [-25] dBm with an accuracy specified in clause 6.3B.4 of TS 36.102 [60].The relative power applied to additional preambles shall have an accuracy specified in clause 6.3B.4 of TS 36.102 [60].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20A.2.
A.13.3.2.1.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.6A.2.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of re-transmissions defined by maxNumPreambleAttemptCE in the table A.13.3.2.1.1-3 is reached.
A.13.3.2.1.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6A.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.13.3.2.1.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6A.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.13.3.2.1.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.6A.2.5, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.13.3.2.1.2.7	NPRACH Resource Selection
The UE shall select NPRACH resources and transmits or re- transmits NPRACH preambles using the NPRACH resources and NPRACH configuration corresponding to the coverage enhancement level 0. The rate of correct coverage enhancement level selection during repeated tests shall be at least 90%.
Note:	Correct coverage enhancement level selection is a prerequisite for testing the other NPRACH requirements.
A.13.3.2.2	Contention Based Random Access Test for UE category NB1 UEs in Satellite Access - Standalone mode in Enhanced Coverage
A.13.3.2.2.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a category NB1 UE in Enhanced Coverage is according to the requirements when connected to a NTN NB-IoT cell, whether the NPRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the NRSRP measurement and the configured criterion in NRSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 6.6A.2, Clause 6.6A.3 and Clause 7.20A.2 in an AWGN model.
For this test a single NB-IoT cell is used. The test parameters are given in tables A.13.3.2.1.1-1, A.13.3.2.1.1-2 and A.13.3.2.1.1-3. The UE shall perform timing pre-compensation before the initial NPRACH transmission using [a GNSS simulator as described in Table A.13.3.2.1.1-2]

Table A.13.3.2.2.1-1: nCell specific test parameters for HD-FDD contention based random access test for UE category NB1 Standalone mode in Enhanced Coverage
	Parameter
	Unit
	Value
	Comments

	NB-IOT operational mode
	
	Standalone
	

	BWchannel
	kHz
	200
	

	NPDSCH parameters Note 2
	
	[R.18] HD-FDD
	As defined in A.3.1.5.3

	NPDCCH parameters Note 2
	
	[R.30] HD-FDD
	As defined in A.3.1.6.3

	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
	
	

	NOCNG_RA Note 1
	dB
	
	

	NOCNG_RB Note 1 
	dB
	
	

	DRX
	
	OFF
	

	

	dBm/15 kHz
	-98
	

	

	dB
	-12.5
	

	
 Note 3
	dB
	-12.5
	

	NRSRP Note 3
	dBm/15 kHz
	-110.5
	

	Io Note 3
	dBm/180KHz
	-86.97
	

	Propagation Condition 
	-
	AWGN
	

	Antenna Configuration
	
	[1x1]
	

	Note 1:	NOCNG 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.



Table A.13.3.2.2.1-2: NTN specific test parameters for HD-FDD contention based random access test for UE category NB1 Standalone mode in Enhanced Coverage
	Parameter
	Value
	Comment

	Configuration 1
	SCC1
	GSO Test Configuration

	Configuration 2
	SCC2
	NGSO Test Configuration




Table A.13.3.2.2.1-4: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 Standalone mode in Enhanced Coverage
	Field
	Value
	Comment

	Parameters not per NPRACH resource

	RSRP-ThresholdsNPRACH-InfoList
	{35, 56}
	Corresponding to {-121, -100} dBm as defined in Section 9.1.22.9

	nprach-CP-Length
	us266dot7
	

	nrs-Power
	-5 dBm/15 kHz

	As defined in clause 6.7.3 in TS 36.331.

	Backoff Parameter Index
	1
	As defined in table 7.2-2 in TS 36.321

	
Configured UE transmitted power ()
	23 dBm for power class 3,
20 dBm for power class 5

	As defined in clause 6.2B.4 in TS 36.102

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax-CE
	n6
	

	Parameters per NPRACH Resource

	NPRACH Resource
	Level 0
	Level 1
	Level 2
	

	nprach-Periodicity
	ms40
	ms240
	ms1280
	

	nprach-StartTime
	ms8
	ms64
	ms512
	

	nprach-SubcarrierOffset
	n0
	n0
	n0
	

	nprach-NumSubcarriers
	n12
	n12
	n12
	

	nprach-SubcarrierMSG3-RangeStart
	zero
	zero
	zero
	

	maxNumPreambleAttemptCE
	n3
	n6
	n10
	

	numRepetitionsPerPreambleAttempt
	n2
	n8
	n64
	

	npdcch-NumRepetitions-RA
	r4
	r16
	r128
	

	npdcch-StartSF-CSS-RA
	v1dot5
	v1dot5
	v1dot5
	

	npdcch-Offset-RA
	zero
	zero
	Zero
	

	nprach-NumCBRA-StartSubcarriers
	n8
	n8
	n8
	

	ra-ResponseWindowSize (per NPRACH Resource)
	pp2
	pp2
	pp2
	

	mac-ContentionResolutionTimer (per NPRACH Resource)
	pp8
	pp8
	pp8
	

	Note 1:	See Clause 6.7.3 in TS 36.331 for further information on the parameters in this table.



A.13.3.2.2.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.13.3.2.2.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.6A.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first 4 preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6A.2. The power of the first preamble shall be 23 dBm for power class 3, 20 dBm for power class 5 with an accuracy specified in clause 6.3B.4 of TS 36.102 [60].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20A.2.


A.13.3.2.2.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.6A.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first 4 preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window. The RA response window shall be started at the point in time indicated by clause 5.1.4 in TS 36.321[17].
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2A.2. The power of the first preamble shall be 23 dBm for power class 3, 20 dBm for power class 5 with an accuracy specified in clause 6.3B.4 of TS 36.102 [60].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20A.2.
A.13.3.2.2.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.6A.2.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of re-transmissions defined by maxNumPreambleAttemptCE in the table A.13.3.2.2.1-4 is reached.
A.13.3.2.2.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6A.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.13.3.2.2.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6A.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.13.3.2.2.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.6A.2.5, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.13.3.2.2.2.7	NPRACH Resource Selection
The UE shall select NPRACH resources and transmits or re- transmits NPRACH preambles using the NPRACH resources and NPRACH configuration corresponding to the coverage enhancement level 1. The rate of correct coverage enhancement level selection during repeated tests shall be at least 90%.
Note:	Correct coverage enhancement level Sselection requirement is a prerequisite already assumed for testing the other NPRACH requirements.
A.13.3.2.3	Contention Based Random Access on Non-anchor Carrier Test for UE category NB1 UEs Standalone mode in Enhanced Coverage
A.13.3.2.3.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a category NB1 UE in Enhanced Coverage is according to the requirements, whether the NPRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the NRSRP measurement and the configured criterion in NRSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 6.6A.2, Clause 6.6A.3 and Clause 7.20A2 in an AWGN model.
For this test a single NB-IoT cell is used. The test parameters are given in tables A.13.3.2.3.1-1, A.13.3.2.3.1-2 and A.13.3.2.3.1-3.
Table A.13.3.2.3.1-1: nCell specific test parameters for HD-FDD contention based random access on non-achor carrier test for UE category NB1 Standalone mode in Enhanced Coverage
	Parameter
	Unit
	Value
	Comments

	NB-IOT operational mode
	
	Standalone
	

	BWchannel
	kHz
	200
	

	NPDSCH parameters Note 2
	
	[R.18] HD-FDD
	As defined in A.3.1.5.3

	NPDCCH parameters Note 2
	
	[R.30] HD-FDD
	As defined in A.3.1.6.3

	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
	
	

	NOCNG_RA Note 1
	dB
	
	

	NOCNG_RB Note 1 
	dB
	
	

	DRX
	
	OFF
	

	

	dBm/15 kHz
	-98
	

	

	dB
	-12.5
	

	[image: ] Note 3
	dB
	-12.5
	

	NRSRP Note 3
	dBm/15 kHz
	-110.5
	

	Io Note 3
	dBm/180 KHz
	-86.97
	

	Propagation Condition 
	-
	AWGN
	

	Antenna Configuration
	
	[1x1]
	

	Note 1:	NOCNG 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.



Table A.13.3.2.1.3-2: NTN specific test parameters for HD-FDD contention based random access test for UE category NB1 Standalone mode in Normal Coverage
	Parameter
	Value
	Comment

	Configuration 1
	SCC1
	GSO Test Configuration

	Configuration 2
	SCC2
	NGSO Test Configuration



Table A.13.3.2.3.1-3: NPRACH-Configuration parameters for HD-FDD contention based random access on non-anchor carrier test for UE category NB1 Standalone mode in Enhanced Coverage
	Field
	Value
	Comment

	Parameters not per NPRACH resource

	RSRP-ThresholdsNPRACH-InfoList
	{35, 56}
	Corresponding to {-121, -100} dBm as defined in Section 9.1.22.9

	nprach-CP-Length
	us266dot7
	

	nrs-Power
	-5 dBm/15 kHz

	As defined in clause 6.7.3 in TS 36.331.

	Backoff Parameter Index
	1
	As defined in table 7.2-2 in TS 36.321

	Configured UE transmitted power ([image: ])
	23 dBm for power class 3,
20 dBm for power class 5
	As defined in clause 6.2B.4 in TS 36.102

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax-CE
	n6
	

	Parameters per NPRACH Resource

	NPRACH Resource
	Level 0
	Level 1
	Level 2
	

	nprach-ProbabilityAnchor
	zero
	zero
	zero
	

	[bookmark: OLE_LINK2]nprach-NumCBRA-StartSubcarriers
	n8
	n8
	n8
	

	nprach-Periodicity
	ms40
	ms240
	ms1280
	

	nprach-StartTime
	ms8
	ms64
	ms512
	

	nprach-SubcarrierOffset
	n0
	n0
	n0
	

	nprach-NumSubcarriers
	n12
	n12
	n12
	

	nprach-SubcarrierMSG3-RangeStart
	zero
	zero
	zero
	

	maxNumPreambleAttemptCE
	n3
	n6
	n10
	

	numRepetitionsPerPreambleAttempt
	n2
	n8
	n64
	

	npdcch-NumRepetitions-RA
	r4
	r16
	r128
	

	npdcch-StartSF-CSS-RA
	v1dot5
	v1dot5
	v1dot5
	

	npdcch-Offset-RA
	zero
	zero
	Zero
	

	[bookmark: OLE_LINK70]ra-ResponseWindowSize (per NPRACH Resource)
	pp2
	pp2
	pp2
	

	mac-ContentionResolutionTimer (per NPRACH Resource)
	pp8
	pp8
	pp8
	

	Note 1:	See Clause 6.7.3 in TS 36.331 for further information on the parameters in this table.



A.13.3.2.3.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.13.3.2.3.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.6A.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first 4 preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6A.2. The power of the first preamble shall be 23 dBm for power class 3, 20 dBm for power class 5 with an accuracy specified in clause 6.3B.4 of TS 36.102 [60].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20A2.
A.13.3.2.3.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.6A.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first 4 preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window. The RA response window shall be started at the point in time indicated by clause 5.1.4 in TS 36.321[17].
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6A.2. The power of the first preamble shall be 23 dBm for power class 3, 20 dBm for power class 5 with an accuracy specified in clause 6.3B.4 of TS 36.102 [60].
The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20A2.
A.13.3.2.3.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.6A.2.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of re-transmissions defined by maxNumPreambleAttemptCE in the table A.13.3.2.3.1-3 is reached.
A.13.3.2.3.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6A.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.13.3.2.3.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.6A.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.13.3.2.3.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.6A.2.5, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.13.3.2.3.2.7	NPRACH Resource Selection
The UE shall select NPRACH resources in non-anchor carrier and transmits or re- transmits NPRACH preambles using the NPRACH resources and NPRACH configuration corresponding to the coverage enhancement level 1. The rate of correct coverage enhancement level selection during repeated tests shall be at least 90%.
Note:	Correct coverage enhancement level selection is a prerequisite for testing the other NPRACH requirements.

A.13.4	Timing and signalling characteristics for satellite access
A.13.4.1 UE transmit timing for satellite access
A.13.4.1.1	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage for Satellite Access
A.13.4.1.1.1	Test Purpose and Environment
The purpose of this test is to verify that the Category NB1 UE under normal coverage is capable of following the frame timing change of the connected eNodeB and that the UE initial transmits timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.20A.
For this test a single NB-IoT cell is used. Test parameters are given in Table A.13.4.1.1.1-1, Table A.13.4.1.1.1-2 and A.13.4.1.1.1-3. The transmit timing is verified by the UE transmitting NPUSCH.

Table A.13.4.1.1.1-1: 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.



Table A.13.4.1.1.1-2: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1

	NB-IoT Operation mode
	
	Standalone

	DRX
	
	OFF

	Satellite information
	Config 1
	
	SCC.1

	
	Config 2
	
	SCC.2

	NPRACH configuration
	
	NPRACH.R-1
As specified in A.3.18

	NPDCCH repetition level
	
	1

	npdcch-StartSF-USS Note 1
	
	v8

	npdcch-NumRepetitions-r13 Note 1
	
	r1

	NPUSCH repetition level
	
	1

	Note 1:	For further information see clause 6.7.3.2 in TS 36.331 [2].



Table A.13.4.1.1.1-3: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1

	RF Channel Number
	
	1

	BWchannel
	kHz
	200

	NPDSCH parameter
	
	R.18 HD-FDD

	NPDCCH parameter
	
	R.30 HD-FDD

	NOCNG Patterns 
	
	NOP.3 FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	
	

	NPSS_RA
	
	

	NSSS_RA
	
	

	NPDCCH_RA
	
	

	NPDCCH_RB
	
	

	NPDSCH_RA
	
	

	NPDSCH_RB
	
	

	NOCNG_RA Note1
	
	

	NOCNG_RB Note1
	
	

	

	dBm/15 kHz
	-88

	

	dB
	4

	

	dB
	4

	Antenna Configuration
	
	1x1

	Propagation condition
	-
	AWGN

	Note 1	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.




A.13.4.1.1.2	Test Requirements
For parameters specified in Tables A.13.4.1.1.1-1, A.13.4.1.1.1-2 and A.13.4.1.1.1-3. the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in clause 7.20A.2.
The following sequence of events shall be used to verify that the requirements are met.
The test sequence shall be carried out in RRC_CONNECTED:
a) 	After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall measure the UE transmit timing offset (nTs) and verify that it is within Te (nTs ≤ ×TS   ± 97×TS + Tmargin) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
Editor’s notes: FFS on Tmargin 
b) 	Using the value of n measured in a), the test system adjusts the downlink transmit timing for the cell:
-	if n < 0, by +(144 – |n|)TS compared to that in (a).
-	if n ≥ 0, by -(144 – |n|)TS compared to that in (a).
	The timing adjustment is performed monotonically in multiple steps of |∆T| ≤ 9×TS per 256 ms (∆T is to be defined in the test procedure) until the above required total timing change is achieved, during which no grant is transmitted for the UE.
c) 	Immediately after (b), the test system sends NPDCCH including uplink grant for NPUSCH transmission and immediately after receiving NPUSCH the test system repeatedly sends NPDCCH including uplink grant for NPUSCH transmission until the UE transmit timing offset is within ×TS   ± 97×TS + Tmargin with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. The test system shall verify that the difference in timing between the first NPUSCH transmission in step c) and the NPUSCH transmission in step a) shall be not greater than the maximum amount of the magnitude of the timing change in one adjustment requirement in clause 7.20.2. Using the first NPUSCH transmission in step c) and subsequent NPUSCH transmissions. The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.20A.2 until the UE transmit timing offset is within ×TS   ± 97×TS + Tmargin with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.
d) 	The test system the test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within ×TS   ± 97×TS + Tmargin with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1.
A.13.4.1.2	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage for Satellite Access
A.13.4.1.2.1	Test Purpose and Environment
The purpose of this test is to verify that the Category NB1 UE under enhanced coverage is capable of following the frame timing change of the connected eNode B, that the UE initial transmit timing accuracy is within the specified limits and that the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission. This test will verify the requirements in clause 7.20A.
For this test a single NB-IoT cell is used. Test parameters are given in Table A.13.4.1.2.1-1 and Table A.13.4.1.2.1-2, Table A.13.4.1.2.1-3 and Table A.13.4.1.2.1-4. The transmit timing is verified by the UE transmitting NPUSCH.
[bookmark: _Hlk131754173]Table A.13.4.1.2.1-1: 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.



Table A.13.4.1.2.1-2: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	NB-IoT Operation mode
	
	Standalone
	Standalone

	Satellite information
	Config 1
	
	SCC.1
	SCC.1

	
	Config 2
	
	SCC.2
	SCC.2

	DRX
	
	OFF
	ON

	NPRACH configuration
	
	NPRACH.R-1
As specified in A.3.18

	NPDCCH repetition level
	
	32
	32

	npdcch-StartSF-USS Note 2
	
	v2
	v2

	npdcch-NumRepetitions-r13 Note 2
	
	r32
	r32

	NPUSCH resource units
	
	1
	1

	NPUSCH repetition level
	
	128
	128

	NPUSCH subcarrier spacing
	kHz
	15
	15

	NPUSCH number of subcarriers
	
	1
	1

	NPUSCH modulation
	
	 /4QPSK
	 /4QPSK

	NPUSCH Transport block size
	Bits
	40
	40

	Note 1:	DRX related parameters are defined in Table A.13.4.1.2.1-4.
Note 2:	For further information see clause 6.7.3.2 in TS 36.331 [2].



Table A.13.4.1.2.1-3: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	RF Channel Number
	
	1
	1

	BWchannel
	kHz
	200
	200

	NPDSCH parameter
	
	R.18 HD-FDD
	R.18 HD-FDD

	NPDCCH parameter
	
	R.30 HD-FDD
	R.30 HD-FDD

	NOCNG Patterns 
	
	NOP.3 FDD
	NOP.3 FDD

	NPBCH_RA
	dB
	-3
	-3

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	NOCNG_RA Note1
	
	
	

	NOCNG_RB Note1
	
	
	

	

	dBm/15 kHz
	-88
	-88

	

	dB
	-11
	-11

	

	dB
	-11
	-11

	Antenna Configuration
	
	1x1
	1x1

	Propagation condition
	-
	AWGN
	AWGN

	Note 1	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.




Table A.13.4.1.2.1-4: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN HD-FDD Category NB1 UE Standalone mode under enhanced coverage for Satellite Access
	Field
	Value
	Comment

	
	Test 2
	

	onDurationTimer
	pp1
	

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset	
	sf2048
	

	shortDRX
	disable
	

	Note 1:	For further information see clause 6.7.3 in TS 36.331 [2].



A.13.4.1.2.2	Test Requirements
For parameters specified in Tables A.13.4.1.2.1-1, Tables A.13.4.1.2.1-2, Tables A.13.4.1.2.1-3 and Tables A.13.4.1.2.1-4, the initial transmit timing accuracy shall be within the limits defined in clause 7.20A.2 and the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission.
The following sequence of events shall be used to verify that the requirements are met.
The test sequence shall be carried out in RRC_CONNECTED for both non-DRX (for Test1) and DRX with a cycle length of 2048 ms (Tests 2):
a) 	After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall measure the UE transmit timing offset (nTs) and verify that it is within Te (nTs ≤×TS   ± 97×TS + Tmargin) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
Editor’s notes: FFS on Tmargin 
b) 	The test system sends NPDCCH including uplink grant for NPUSCH transmission. After 16ms from the initial NPUSCH transmission, the test system adjusts the downlink transmit timing for the cell, using the value of n measured in a),
- if n < 0, by +(144 – |n|)TS compared to that in (a).
- if n ≥ 0, by -(144 – |n|)TS compared to that in (a).
The timing adjustment is performed monotonically in multiple steps of |∆T| ≤ 9×TS per 256 ms (∆T is to be defined in the test procedure) until the above required total timing change is achieved, during which no grant is transmitted for the UE.
c)	For test 2, the test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within ×TS   ± 97×TS + Tmargin with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1. The UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
<Next Change>
A.13.4.2 UE timing advance for satellite access
A.13.4.2.1	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage for Satellite Access
A.13.4.2.1.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN Timing Advance adjustment accuracy requirements for UE category NB1 in normal coverage, defined in clause 7.22A.2.2, in an AWGN model.
The test parameters are given in tables A.13.4.2.1.1-1 A.13.4.2.1.1-2 and A.13.4.2.1.1-3. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and the UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.
During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 16.1.2 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established.
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.13.4.2.1.1-3. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the NPUSCH sent from the UE.
As specified in Clause 7.22A.2.1, the UE adjusts its uplink timing at sub-frame n+12 for a timing advance command received in sub-frame n, where sub-frame n refers to the last subframe in the repetition period in which the MAC control element containing timing advance command was received. In addition, the UE shall not apply a TA command during an uplink repetition period. The timing advance adjustment accuracy is verified via the uplink transmission of NPUSCH carrying ACK/NACK response to the NPDSCH carrying TA command. k0 in ACK/NACK resource filed in DCI is set as 13.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.13.4.2.1.1-1: 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.



Table A.13.4.2.1.1-2: General Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage for Satellite Access
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	Satellite information
	Config 1
	
	SCC.1
	

	
	Config 2
	
	SCC.2
	

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	Number of repetitons
	NPDCCH
	
	128
	

	
	NPDSCH
	
	128
	

	
	NPUSCH
	
	32
	

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.13.4.2.1.1-3: Cell specific Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	KHz
	200

	NPDSCH parameters:
DL Reference Measurement Channel defined in A.3.1.5.3
	
	R.18 HD-FDD

	NPDCCH parameters:
DL Reference Measurement Channel defined in A.3.1.6.3
	
	R.30 HD-FDD

	NOCNG Patterns defined in A.3.2.3.3
	
	NOP.3 FDD

	NPBCH_RA
	dB
	






0

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	-12

	

	dBm/15 KHz
	-88

	

	dB
	-12

	IoNote2
	dBm/ 180 KHz
	-76.9

	Antenna Configuration
	
	1x1

	Propagation Condition
	
	AWGN

	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:	Io level has been derived from other parameters for information purpose. It is not a settable parameter.



A.13.4.2.1.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at subframe n+12, where subframe n is the last subframe in the repetition period of NPDSCH in which the timing advance command is received by the UE.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.22A.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
A.13.4.2.2	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage for Satellite Access
A.13.4.2.2.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN Timing Advance adjustment accuracy requirements for UE category NB1 in enhanced coverage, defined in clause 7.22A.2.2, in an AWGN model.
The test parameters are given in tables A.13.4.2.2.1-1, A.13.4.2.2.1-2and A.13.4.2.2.1-3. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and the UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.
During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 16.1.2 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established.
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.13.4.2.2.1-3. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the NPUSCH sent from the UE.
As specified in Clause 7.22A.2.1, the UE adjusts its uplink timing at sub-frame n+12 for a timing advance command received in sub-frame n, where sub-frame n refers to the last subframe in the repetition period in which the MAC control element containing timing advance command was received. In addition, the UE shall not apply a TA command during an uplink repetition period. The timing advance adjustment accuracy is verified via the uplink transmission of NPUSCH carrying ACK/NACK response to the NPDSCH carrying TA command. k0 in ACK/NACK resource filed in DCI is set as 13.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.13.4.2.2.1-1: 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.



Table A.13.4.2.2.1-2: General Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage for Satellite Access
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	Satellite information
	Config 1
	
	SCC.1
	

	
	Config 2
	
	SCC.2
	

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	Number of repetitons
	NPDCCH
	
	128
	

	
	NPDSCH
	
	128
	

	
	NPUSCH
	
	32
	

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.13.4.2.2.1-3: Cell specific Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	KHz
	200

	NPDSCH parameters:
DL Reference Measurement Channel defined in A.3.1.5.3
	
	R.18 HD-FDD

	NPDCCH parameters:
DL Reference Measurement Channel defined in A.3.1.6.3
	
	R.30 HD-FDD

	NOCNG Patterns defined in A.3.2.3.3
	
	NOP.3 FDD

	NPBCH_RA
	dB
	






0

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	-12

	

	dBm/15 KHz
	-88

	

	dB
	-12

	IoNote2
	dBm/ 180 KHz
	-76.9

	Antenna Configuration
	
	1x1

	Propagation Condition
	
	AWGN

	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:	Io level has been derived from other parameters for information purpose. It is not a settable parameter.



A.13.4.2.2.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at subframe n+12, where subframe n is the last subframe in the repetition period of NPDSCH in which the timing advance command is received by the UE.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.22A.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.

A.13.4.3 Radio Link Monitoring for satellite access
A.13.4.3.1	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in normal coverage
A.13.4.3.1.1	Test Purpose and Environment
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 SAN PCell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.1.1-1, A.13.4.3.1.1-2, A.13.4.3.1.1-3, A.13.4.3.1.1-4 and A.13.4.3.1.1-5. nCell 1 is the active NB-IoT SAN PCell 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 A.13.4.3.1.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	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. The UE shall not be provisioned with any more UL grants until the start of time period T4.
-	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.
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.
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.

Table A.13.4.3.1.1-1: 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.



Table A.13.4.3.1.1-2: General test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	nCell 1
	

	CP length
	
	Normal
	

	Deployment Mode
	
	Standalone
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	NPDCCH transmission parameters Rmax 
	
	8
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.23A.2-1  

	DRX cycle 
	ms
	256
	See Table A.13.4.3.1.1-4

	Layer 3 filtering Note 2,3
	
	Enabled
	Counters:
N310 = 1
N311 = 1

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	1000
	T311 is enabled

	T1
	s
	5.12
	

	dT
	S
	0.8
	

	T2
	s
	10.24
	

	dT
	S
	0.7
	

	T3
	s
	5.12
	

	dT
	S
	1.4
	

	T4
	s
	5.12
	

	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.



Table A.13.4.3.1.1-3: nCell specific test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	200

	OCNG Pattern as defined in  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters as defined in A.3.1.6.3
	
	R.30 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_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 4, 5
	dB
	-3.1
	Note 6
	-9.1
	Note 7
	-14.1
	Note 8
	-3.1

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	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:	Void
Note 3:	Void
Note 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.13.4.3.1.1-1.
Note 6:	The Test system shall reduce its transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT.
Note 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
Note 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.




Table A.13.4.3.1.1-4: DRX-Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in normal coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table A.13.4.3.1.1-5: TimeAlignmentTimer -Configuration for NB-IoT HD-FDD out-of-sync testing for UE category NB1 Standalone mode in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331





Figure A.13.4.3.1.1-1: SNR variation for out-of-sync testing in DRX for NB-IoT HD-FDD out-of-sync testing for UE category NB1 Standalone mode in normal coverage
A.13.4.3.1.2	Test Requirements
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%.
A.13.4.3.2	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in enhanced coverage
A.13.4.3.2.1	Test Purpose and Environment
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 SAN PCell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.2.1-1, A.13.4.3.2.1-2, A.13.4.3.2.1-3, A.13.4.3.2.1-4 and A.13.4.3.2.1-5. nCell 1 is the active NB-IoT SAN PCell 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 A.13.4.3.2.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	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. The UE shall not be provisioned with any more UL grants until the start of time period T4.
-	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.
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.
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.
Table A.13.4.3.2.1-1: 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.



Table A.13.4.3.2.1-2: General test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	nCell 1
	

	CP length
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	Deployment Mode
	
	Standalone
	

	NPDCCH transmission parameters Rmax 
	
	16
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.23A.2-1  

	DRX cycle 
	ms
	256
	See Table A.13.4.3.2.1-4

	Layer 3 filtering Note 2,3
	
	Enabled
	Counters:
N310 = 1
N311 = 1

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	1000
	T311 is enabled

	T1
	s
	5.12
	

	dT
	s
	0.7
	

	T2
	s
	10.24
	

	dT
	s
	0.8
	

	T3
	s
	5.12
	

	dT
	s
	1.4
	

	T4
	s
	5.12
	

	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.



Table A.13.4.3.2.1-3: nCell specific test parameters for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	200

	OCNG Pattern as defined in  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters as defined in A.3.1.6.3
	
	R.30 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_RANote 1
	dB
	

	OCNG_RBNote 1
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 4, 5
	dB
	-6.3
	Note 6
	-11.4
	Note 7
	-17.4
	Note 8
	-6.3

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	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:	Void
Note 3:	Void
Note 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.13.4.3.2.1-1.
Note 6:	The Test system shall reduce its transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT.
Note 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
Note 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.




Table A.13.4.3.2.1-4: DRX-Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in 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

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	



Table A.13.4.3.2.1-5: TimeAlignmentTimer -Configuration for HD-FDD Radio Link Monitoring Test for Out-of-sync in 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





Figure A.13.4.3.2.1-1: SNR variation for HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in enhanced coverage
A.13.4.3.2.2	Test Requirements
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%.
A.13.4.3.3	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Enhanced Coverage
A.13.4.3.3.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in enhanced coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the NB-IoT SAN PCell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.3.1-1, A.13.4.3.3.1-2, A.13.4.3.3.1-3, A.13.4.3.3.1-4 and A.13.4.3.3.1-5. nCell 1 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 A.13.4.3.3.1-1 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 be synchronized to nCell 1. The UE is scheduled in designated uplink subframes 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. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. 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 and T3 shall be 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 each run of the test, the test equipment selects NPDCCH repetition level, and sends the RRC configuration to the UE. NPDCCH repetition level is determined by RRC parameter npdcch-NumRepetitions [3]. 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.
Table A.13.4.3.3.1-1: 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.



Table A.13.4.3.3.1-2: General test parameters for HD-FDD in-sync test with DRX for UE category NB1 Standalone mode in enhanced coverage
	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[21]

	
	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 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 [21]

	
	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 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 A.13.4.3.3.1-4

	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.



Table A.13.4.3.3.1-3: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test 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  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters defined in A.3.1.6.3
	
	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 A.13.4.3.3.1-1.
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 A.13.4.3.3.1-4: DRX-Configuration for E-UTRAN HD-FDD in-sync tests 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

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	




Table A.13.4.3.3.1-5: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests 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





Figure A.13.4.3.3.1-1: SNR variation for in-sync testing with DRX
A.13.4.3.3.2	Test Requirements
The UE behaviour in each test shall be as follows:
During the period T3, the UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. This is considered a correct event.
The rate of correct events observed during repeated tests shall be at least 90%.
A.13.4.3.4	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Normal Coverage
A.13.4.3.4.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in normal coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the NB-IoT SAN PCell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.4.1-1, A.13.4.3.4.1-2, A.13.4.3.4.1-3, A.13.4.3.4.1-4 and A.13.4.3.4.1-5. nCell 1 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 A.13.4.3.4.1-1 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 be synchronized to nCell 1. The UE is scheduled in designated uplink subframes 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. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. 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 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 each run of the test, the test equipment selects NPDCCH repetition level, and sends the RRC configuration to the UE. NPDCCH repetition level is determined by RRC parameter npdcch-NumRepetitions [2]. 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.
Table A.13.4.3.4.1-1: 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.



Table A.13.4.3.4.1-2: General test parameters for HD-FDD in-sync test with DRX for UE category NB1 Standalone mode in normal coverage
	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 [21]

	
	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 clause 7.23A.2 and Table 7.23A.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2

	

	
	NPDCCH repetition level
	
	2
	

	
	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[21]

	
	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 clause 7.23A.2 and Table 7.23A.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	8
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	256
	See Table A.13.4.3.4.1-4

	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.



Table A.13.4.3.4.1-3: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test with DRX for UE category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	200

	OCNG Pattern as defined in  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters defined in A.3.1.6.3
	
	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
	-3.1
	Note 7
	-14.1
	Note 8
	-3.1

	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 A.13.4.3.4.1-1.
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 A.13.4.3.4.1-4: DRX-Configuration for E-UTRAN HD-FDD in-sync tests with DRX for UE category NB1 Standalone mode in normal coverage
	Field
	Value
	Comment

	onDurationTimer
	pp1
	As specified in clause 6.7.3 in TS 36.331

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	drx-StartOffset
	0
	




Table A.13.4.3.4.1-5: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests with DRX for UE category NB1 Standalone mode in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331





Figure A.13.4.3.4.1-1: SNR variation for in-sync testing with DRX
A.13.4.3.4.2	Test Requirements
The UE behaviour in each test shall be as follows:
During the period T3, the UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. This is considered a correct event.
The rate of correct events observed during repeated tests shall be at least 90%.
A.13.4.3.5	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
A.13.4.3.5.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in normal coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.5.1-1, A.13.4.3.5.1-2, A.13.4.3.5.1-3, and A.13.4.3.5.1-4. nCell 1 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 A.13.4.3.5.1-1 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 be synchronized to nCell 1. The UE is scheduled in designated uplink subframes 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. In the test, DRX configuration is disabled, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. 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, dT and T3 shall be 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 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.
Table A.13.4.3.5.1-1: 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.



Table A.13.4.3.5.1-2: General test parameters for HD-FDD in-sync test without DRX for UE category NB1 Standalone mode in normal coverage
	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 [21]

	
	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 clause 7.23A.2 and Table 7.23A.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2

	

	
	NPDCCH repetition level
	
	2
	

	
	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[21]

	
	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 clause 7.23A.2 and Table 7.23A.2-1 respectively.

	
	NPDCCH aggregation level 
	eCCE
	2
	

	
	NPDCCH repetition level
	
	8
	

	
	Ratio of NPDSCH to NRS EPRE
	
	0
	

	
	Ratio of NPDCCH to RS EPRE
	dB
	0
	

	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.



Table A.13.4.3.5.1-3: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without DRX for UE category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3

	BWchannel
	kHz
	200

	OCNG Pattern as defined in  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters defined in A.3.1.6.3
	
	R.30 HD-FDD 

	NPDSCH_RA
	dB
	




-3

	NPDSCH_RB
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPBCH_RA
	dB
	

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 5, Note 6
	dB
	-3.1
	Note 7
	-14.1
	Note 8
	-3.1

	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 A.13.4.3.5.1-1.
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 A.13.4.3.5.1-4: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests without DRX for UE category NB1 Standalone mode in normal coverage
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331





Figure A.13.4.3.5.1-1: SNR variation for in-sync testing without DRX
A.13.4.3.5.2	Test Requirements
The UE behavior in each test shall be as follows:
During the period T3, the UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. This is considered a correct event.
The rate of correct events observed during repeated tests shall be at least 90%.
A.13.4.3.6	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Enhanced Coverage
A.13.4.3.6.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category NB1 UE configured in enhanced coverage properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell when DRX is used. This test will partly verify the HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.6.1-1, A.13.4.3.6.1-2, A.13.4.3.6.1-3, and A.13.4.3.6.1-4. nCell 1 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 A.13.4.3.6.1-1 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 be synchronized to nCell 1. The UE is scheduled in designated uplink subframes 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. In the test, DRX configuration is disabled, i.e. UE tries to decode NPDCCH and to send NPUSCH during the period when On-duration timer is running. 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, dT and T3 shall be 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 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.

Table A.13.4.3.6.1-1: 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.



Table A.13.4.3.6.1-2: General test parameters for HD-FDD in-sync test without DRX for UE category NB1 Standalone mode in enhanced coverage
	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[21]

	
	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 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[21]

	
	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 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
	

	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.



Table A.13.4.3.6.1-3: nCell 1 specific test parameters for HD-FDD in-sync radio link monitoring test without 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  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters defined in A.3.1.6.3
	
	R.30 HD-FDD 

	NPDSCH_RA
	dB
	



-3

	NPDSCH_RB
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPBCH_RA
	dB
	

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_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 A.13.4.3.6.1-1.
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 A.13.4.3.6.1-4: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD in-sync tests without 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





Figure A.13.4.3.6.1-1: SNR variation for in-sync testing without DRX
A.13.4.3.6.2	Test Requirements
The UE behavior in each test shall be as follows:
During the period T3, the UE under test is expected to decode the uplink grant and switch to uplink and complete the uplink transmission. This is considered a correct event.
The rate of correct events observed during repeated tests shall be at least 90%.
A.13.4.3.7	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
A.13.4.3.7.1	Test Purpose and Environment
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 SAN PCell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.7.1-1, Tables A.13.4.3.7.1-2 and A.13.4.3.7.1-3. nCell1 is the active NB-IoT SAN PCell 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 A.13.4.3.7.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure:
-	Prior to the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	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. The UE shall not be provisioned with any more UL grants until the start of time period T4.
-	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.
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.

Table A.13.4.3.7.1-1: 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.



Table A.13.4.3.7.1-2: General test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync tests without DRX for UE Category NB1 Standalone mode in normal coverage
	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

	NPDCCH repetition level Rmax 
	
	8
	Other NPDCCH parameters are defined in “ out-of-sync” column in Table 7.23A.2-1  

	DRX
	
	OFF
	

	Layer 3 filtering Note 2,3
	
	Enabled
	Counters:
N310 = 1
N311 = 1

	T310 timer Note 2,3
	ms
	0
	T310 is disabled

	T311 timer Note 2,3
	ms
	3000
	T311 is enabled

	T1
	s
	2
	

	dT
	s
	0.8
	

	T2
	s
	0.4
	

	dT
	s
	0.7
	

	T3
	s
	0.5
	

	dT
	s
	1.4
	

	T4
	s
	0.4
	

	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.



Table A.13.4.3.7.1-3: nCell1 specific test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync without DRX for UE Category NB1 Standalone mode in normal coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	NB-IoT Channel Bandwidth (BWchannel)
	kHz
	200

	OCNG Pattern as defined in  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters as defined in A.3.1.6.3
	
	R.30  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
	

	

	dBm/15 KHz
	-98

	SNR Note 4,5
	-
	-3.1
	Note 6
	-9.1
	Note 7
	-14.1
	Note 6
	-3.1

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	1x1

	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:	Void
Note 3:	Void
Note 4:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:	The SNRs in time periods T1, T2, T3 and T4 are denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.13.4.3.7.1-1.
Note 6:	The Test system shall reduce its transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT.
Note 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
Note 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.



[image: ]
Figure A.13.4.3.7.1-1: SNR variation for out-of-sync testing
A.13.4.3.7.2	Test Requirements
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%.
A.13.4.3.8	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Enhanced Coverage
A.13.4.3.8.1	Test Purpose and Environment
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 SAN PCell. This test will partly verify the NB-IoT HD-FDD radio link monitoring requirements in clause 7.23A.
The test parameters are given in Tables A.13.4.3.8.1-1, A.13.4.3.8.1-2 and A.13.4.3.8.1-3 below. nCell1 is the active NB-IoT SAN PCell, 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 A.13.4.3.8.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync state with the following testing procedure.
-	Before the start of the time duration T1, the UE shall be fully synchronized to nCell1
-	Starting at point A, the SNR is decreased in small steps from SNR1 to SNR2 with duration 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 NPDCCH and complete the UL transmission during T2 according to the UL grant. The UE shall not be provisioned with any more UL grants until the start of time period T4.
-	Starting at point B, the SNR is decreased in small steps from SNR2 to SNR3 with duration dT
-	During T3, the SNR is kept at 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 duration 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 the UL transmission during T4 since the UE is expected to declare RLF during T3.
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.

Table A.13.4.3.8.1-1: 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.



Table A.13.4.3.8.1-2: General test parameters for HD-FDD Radio Link Monitoring Test for out-of-sync tests without DRX for UE Category NB1 Standalone mode in enhanced coverage
	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

	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 7.23A.2-1

	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
	

	dT
	s
	0.7
	

	T2
	s
	0.4
	

	dT
	s
	0.8
	

	T3
	s
	0.5
	

	dT
	s
	1.4
	

	T4
	s
	0.4
	

	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.



Table A.13.4.3.8.1-3: nCell1 specific test parameters for  HD-FDD Radio Link Monitoring Test for out-of-sync without DRX for UE Category NB1 Standalone mode in enhanced coverage
	Parameter
	Unit
	nCell 1

	
	
	T1
	dT
	T2
	dT
	T3
	dT
	T4

	BWchannel
	kHz
	200

	OCNG Pattern as defined in  A.3.2.3.3 Note 1 
	
	NOP.3 FDD

	NPDCCH parameters as defined in A.3.1.6.3
	
	R.30 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
	

	

	dBm/15 KHz
	-98

	SNR Note 4,5
	-
	-6.3
	Note 6
	-11.4
	Note 7
	-17.4
	Note 8
	-6.3

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	1x1

	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:	Void
Note 3:	Void
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, T3 and T4 is denoted as SNR1, SNR2, SNR3 and SNR1 respectively in figure A.13.4.3.8.1-1.
Note 6:	The Test system shall reduce its transmit power in steps of ((SNR2-SNR1) / (10*dT)) dB every 100ms until SNR2 is achieved at the end of dT.
Note 7:	The Test system shall reduce its transmit power in steps of ((SNR3-SNR2) / (10*dT)) dB every 100ms until SNR3 is achieved at the end of dT.
Note 8:	The Test system shall increase its transmit power in steps of ((SNR1-SNR3) / (10*dT)) dB every 100ms until SNR1 is achieved at the end of dT.




[image: ]
Figure A.13.4.3.8.1-1: SNR variation for out-of-sync testing
A.13.4.3.8.2	Test Requirements
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 behave correctly in all above steps. The correct events observed during repeated tests shall be at least 90%.

In the following section, any uplink signal transmitted by the UE is used for detecting the In-/Out-of-Sync state of the UE. In terms of measurement, the uplink signal is verified on the basis of the UE output power:
For intra-band contiguous carrier aggregation, transmit OFF power is measured as the mean power per component carrier.
For UE with multiple transmit antennas, transmit OFF power is measured as the mean power at each transmit connector.
-	UE output power higher than Transmit OFF power -60 dBm (as defined in TS 36.102 [60]) means uplink signal
-	UE output power equal to or less than Transmit OFF power -60 dBm (as defined in TS 36.102 [60]) means no uplink signal.
A.13.5  Void
A.13.6  Measurement performance requirements for UE for satellite access
A.13.6.1 Void
A.13.6.2 Channel quality reporting accuracy for satellite access
During the test defined for channel quality reporting accuracy for satellite access, 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.
Table A.13.6.2.1: 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.



A.13.6.2.1	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under normal coverage
A.13.6.2.1.1	Test Purpose and Environment
The purpose of this test is to verify that the downlink channel quality reporting accuracy is within the specified limits. This test will verify the requirements in Section 9.1.22.16 for NB-IoT SAN PCell.
A.13.6.2.1.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MSG3-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.13.6.2.1.2-1 and A.13.6.2.1.2-2.
Table A.13.6.2.1.2-1: General Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Value

	NB-IoT operational mode
	
	Standalone

	CP Length
	
	Normal

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.18

	NPUSCH repetition level
	
	1

	Satellite information
	Config 1
	SSC.1
	GSO

	
	Config 2
	SSC.2
	NGSO



Table A.13.6.2.1.2-2: nCell specific Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Test 1

	BWchannel
	kHz
	200

	NPDCCH parameter
	
	R.30 HD-FDD

	NPDCCH repetition level for RAR
	
	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

	
NRS 
	dB
	-6

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Scheduling delay in RAR (IDelay) Note3
	
	0

	Channel quality IE Note4
	
	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 section 16.3.3 in TS 36.213 [23].
Note 4:	See TS 36.331 [2].



A.13.6.2.1.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.22.16.
A.13.6.2.2	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under enhanced coverage
A.13.6.2.2.1	Test Purpose and Environment
The purpose of this test is to verify that the downlink channel quality reporting accuracy is within the specified limits. This test will verify the requirements in Section 9.1.22.16 for NB-IoT SAN PCell.
A.13.6.2.2.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MSG3-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.13.6.2.2.2-1 and A.13.6.2.2.2-2.
Table A.13.6.2.2.2-1: General Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Value

	NB-IoT operational mode
	
	Standalone

	CP Length
	
	Normal

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.18

	NPUSCH repetition level
	
	1

	Satellite information
	Config 1
	SSC.1
	GSO

	
	Config 2
	SSC.2
	NGSO



Table A.13.6.2.2.2-2: nCell specific Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Test 1

	BWchannel
	kHz
	200

	NPDCCH parameter
	
	R.30 HD-FDD

	NPDCCH repetition level for RAR
	
	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

	
NRS 
	dB
	-12

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Scheduling delay in RAR (IDelay) Note3
	
	0

	Channel quality IE Note4
	
	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 section 16.3.3 in TS 36.213 [23].
Note 4:	See TS 36.331 [2].



A.13.6.2.2.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.22.16.
A.13.6.2.3	E-UTRAN HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under normal coverage
A.13.6.2.3.1	Test Purpose and Environment
The purpose of this test is to verify that the downlink channel quality reporting accuracy on non-anchor carrier is within the specified limits. This test will verify the requirements in Section 9.1.22.16 for NB-IoT SAN PCell.
A.13.6.2.3.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MSG3-based downlink channel quality reporting accuracy on non-anchor carrier is tested by using the parameters in Tables A.13.6.2.3.2-1 and A.13.6.2.3.2-2.
Table A.13.6.2.3.2-1: General Test Parameters for Downlink channel quality reporting accuracy test on non-anchor carrier for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Value

	NB-IoT operational mode
	
	Standalone

	CP Length
	
	Normal

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.18

	NPUSCH repetition level
	
	1

	NPDCCH carrier index (npdcch-CarrierIndex-r14)
	
	1 (Note 1)

	Satellite information
	Config 1
	SSC.1
	GSO

	
	Config 2
	SSC.2
	NGSO

	Note 1:	Index of non-anchor carrier configured in SystemInformationBlockType22-NB (See TS 36.331 [2]).



Table A.13.6.2.3.2-2: nCell specific Test Parameters for Downlink channel quality reporting accuracy test on non-anchor carrier for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Test 1

	BWchannel
	kHz
	200

	NPDCCH parameter
	
	R.30 HD-FDD

	NPDCCH repetition level for RAR on non-anchor
	
	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

	
NRS 
	dB
	-6

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Scheduling delay in RAR (IDelay) Note3
	
	0

	Channel quality IE Note4
	
	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 section 16.3.3 in TS 36.213 [23].
Note 4:	See TS 36.331 [2].



A.13.6.2.3.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.22.16.
A.13.6.2.4	E-UTRAN HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under enhanced coverage
A.13.6.2.4.1	Test Purpose and Environment
The purpose of this test is to verify that the downlink channel quality reporting accuracy on non-anchor carrier is within the specified limits. This test will verify the requirements in Section 9.1.22.16 for NB-IoT SAN PCell.
A.13.6.2.4.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MSG3-based downlink channel quality reporting accuracy on non-anchor carrier is tested by using the parameters in Tables A.13.6.2.4.2-1 and A.13.6.2.4.2-2.
Table A.13.6.2.4.2-1: General Test Parameters for Downlink channel quality reporting accuracy test on non-anchor carrier for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Value

	NB-IoT operational mode
	
	Standalone

	CP Length
	
	Normal

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.18

	NPUSCH repetition level
	
	1

	NPDCCH carrier index (npdcch-CarrierIndex-r14)
	
	1 (Note 1)

	Satellite information
	Config 1
	SSC.1
	GSO

	
	Config 2
	SSC.2
	NGSO

	Note 1:	Index of non-anchor carrier configured in SystemInformationBlockType22-NB (See TS 36.331 [2]).



Table A.13.6.2.4.2-2: nCell specific Test Parameters for Downlink channel quality reporting accuracy test on non-anchor carrier for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Test 1

	BWchannel
	kHz
	200

	NPDCCH parameter
	
	R.30 HD-FDD

	NPDCCH repetition level for RAR on non-anchor
	
	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

	
NRS 
	dB
	-12

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Scheduling delay in RAR (IDelay) Note3
	
	0

	Channel quality IE Note4
	
	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 section 16.3.3 in TS 36.213 [23].
Note 4:	See TS 36.331 [2].



A.13.6.2.4.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.22.16.
A.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
A.13.6.2.5.1	Test Purpose and Environment
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 Section 9.1.22.16 for NB-IoT SAN PCell.
A.13.6.2.5.2	Test parameters
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 8.14.4. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.13.6.2.5.2-1 and A.13.6.2.5.2-2.
Table A.13.6.2.5.2-1: 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).



Table A.13.6.2.5.2-2: 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

	
NRS 
	dB
	3
	-6

	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 9.1.22.16-1 can be verified.


A.13.6.2.5.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.22.16.
A.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
A.13.6.2.6.1	Test Purpose and Environment
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 Section 9.1.22.16 for NB-IoT SAN PCell.
A.13.6.2.6.2	Test parameters
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 8.14.4. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.13.6.2.6.2-1 and A.13.6.2.6.2-2.
Table A.13.6.2.6.2-1: 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 A.13.6.2.6.2-2: 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

	
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 9.1.22.16-1 can be verified.



A.13.6.2.6.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.22.16.


<Next Change>
A.14	E-UTRAN Standalone Tests for UE Category M1 for Satellite Access
A.14.1  RRC_IDLE state for satellite access
A.14.1.1 Cell re-selection for satellite access
A.14.2  RRC_CONNECTED state mobility for satellite access
A.14.2.1 E-UTRAN handover for satellite access
A.14.3  RRC connection mobility control for satellite access
A.14.3.1 RRC re-establishment for satellite access
A.14.3.2	Random access for satellite access
A.14.3.2.1	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage for satellite access
A.14.3.2.1.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a Cat-M1 UE in Normal Coverage for satellite access is according to the requirements, whether the PRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the RSRP measurement and the configured criterion in RSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 6.2.2, Clause 6.2.3A and Clause 7.24A.2 in an AWGN model.
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.
For this test a single cell is used. The test parameters are given in tables A.14.3.2.1.1-1 to A.14.3.2.1.1-4.
Table A.14.3.2.1.1-1: 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.



Table A.14.3.2.1.1-2: General test parameters for FDD contention based random access test
	Parameter
	Unit
	Value
	Comments

	E-UTRA RF Channel Number
	
	1
	

	BWchannel
	MHz
	1.4
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	OCNG Pattern Note 1 
	
	OP.21 FDD
	As defined in A. A.3.2.1.21.

	PDSCH parameters Note 2
	
	R.20 FDD
	As defined in A.3.1.4.1 

	MPDCCH parameters Note 2
	
	R.16 FDD
	As defined in A.3.1.3.1

	PCFICH/PDCCH/PHICH
parameters 
	
	DL Reference Measurement Channel R.6 FDD
	As defined in A.3.1.2.1

	PBCH_RA
	dB
	





0
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RA Note 1
	dB
	
	

	OCNG_RB Note 1 
	dB
	
	

	

	dBm/15 KHz
	-103
	

	

	dB
	3
	

	
 Note 3
	dB
	3
	

	RSRP Note 3
	dBm/15 KHz
	-100
	

	Io Note 3
	dBm/9 MHz
	-70.45
	

	Propagation Condition 
	-
	AWGN
	

	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 PDSCH and MPDCCH 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, RSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.



Table A.14.3.2.1.1-3: RACH-Configuration parameters for FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	

	maxHARQ-Msg3Tx
	4
	

	rar-HoppingConfig
	Off
	

	Parameters per CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	ra-ResponseWindowSize (per CE)
	sf20
	sf80
	sf180
	sf320
	

	mac-ContentionResolutionTimer (per CE)
	sf80
	sf120
	sf200
	sf480
	

	PreambleMappingInfo
{firstPreamble, lastPreamble}
	{0, 9}
	{10,19}
	{20,29}
	{30,39}
	

	Note:	For further information see Clause 6.3.2 in TS 36.331.



Table A.14.3.2.1.1-4: PRACH-Configuration parameters for FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	rsrp-ThresholdsPrach
	{24, 27, 33}
	Corresponding to {-116, -113, -107} dBm as defined in Section 9.1.21.5          

	mpdcch-startSF-CSS-RA
	v1
	

	referenceSignalPower
	-5 dBm/15 KHz

	As defined in clause 6.3.2 in TS 36.331.

	maxHARQ-Msg3Tx
	4
	As defined in table 5.7.1-2 in TS 36.211

	Backoff Parameter Index
	2
	As defined in table 7.2-1 in TS 36.321

	
Configured UE transmitted power ()
	Maximum value allowed by the applicable UE power class
	As defined in clause 6.2.5 in TS 36.102

	Parameters per PRACH CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	prach-ConfigIndex
	4
	4
	4
	4
	As defined in table 5.7.1-2 in TS 36.211

	prach-FreqOffset
	0
	0
	0
	0
	

	prach-StartingSubframe
	sf2
	sf4
	sf16
	sf64
	

	maxNumPreambleAttempt
	n3
	n5
	n7
	n10
	

	numRepetitionPerPreambleAttempt
	n1
	n4
	n16
	n64
	

	mpdcch-NarrowbandsToMonitor
	2
	2
	2
	2
	

	mpdcch-NumRepetition-RA
	r8
	r8
	r128
	r128
	

	prach-HoppingConfig
	Off
	Off
	Off
	Off
	

	Note 1:	See Clause 6.3.2 in TS 36.331 for further information on the parameters in this table.



A.14.3.2.1.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.14.3.2.1.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first 4 preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -25 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.24A.2.
A.14.3.2.1.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.2.2.1.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first 4 preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -25 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.24A.2.
A.14.3.2.1.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.2.2.1.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ re-transmissions is reached.
A.14.3.2.1.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.14.3.2.1.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.14.3.2.1.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.2.2.1.6, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.14.3.2.1.2.7	PRACH Resource Selection
The UE shall select PRACH resources and transmits or re- transmits PRACH preambles using the PRACH resources and PRACH configuration corresponding to the coverage enhancement level 0.
Note: The PRACH Resource Selection requirement is already assumed for testing the other PRACH requirements.
A.14.3.2.2	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage for satellite access
A.14.3.2.2.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a Cat-M1 UE in Normal Coverage for satellite access is according to the requirements, whether the PRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the RSRP measurement and the configured criterion in RSRP-ThresholdsPrach [2].  This test will verify the requirements in Clause 6.2.2, Clause 6.2.3A and Clause 7.24A.2 in an AWGN model.
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.
For this test a single cell is used. The test parameters are given in tables A.14.3.2.2.1-1 to A.14.3.2.2.1-4.
Table A.14.3.2.2.1-1: 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.



Table A.14.3.2.2.1-2: General test parameters for HD-FDD contention based random access test
	Parameter
	Unit
	Value
	Comments

	E-UTRA RF Channel Number
	
	1
	

	BWchannel
	MHz
	1.4
	

	OCNG Pattern Note 1 
	
	OP.21 FDD
	As defined in  A.3.2.1.21.

	PDSCH parameters Note 2
	
	R.10 HD-FDD
	As defined in A.3.1.4.2 

	MPDCCH parameters Note 2
	
	R.6 HD-FDD
	As defined in A.3.1.3.2

	PCFICH/PDCCH/PHICH
parameters 
	
	DL Reference Measurement Channel R.3 HD-FDD
	As defined in A.3.1.2.3

	PBCH_RA
	dB
	





0
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RA Note 1
	dB
	
	

	OCNG_RB Note 1 
	dB
	
	

	

	dBm/15 KHz
	-103
	

	

	dB
	3
	

	
 Note 3
	dB
	3
	

	RSRP Note 3
	dBm/15 KHz
	-100
	

	Io Note 3
	dBm/9 MHz
	-70.45
	

	Propagation Condition 
	-
	AWGN
	

	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 PDSCH and MPDCCH 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, RSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.



Table A.14.3.2.2.1-3: RACH-Configuration parameters for HD-FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	

	maxHARQ-Msg3Tx
	4
	

	rar-HoppingConfig
	Off
	

	Parameters per CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	ra-ResponseWindowSize (per CE)
	sf20
	sf80
	sf180
	sf320
	

	mac-ContentionResolutionTimer (per CE)
	sf80
	sf120
	sf200
	sf480
	

	PreambleMappingInfo
{firstPreamble, lastPreamble}
	{0, 9}
	{10,19}
	{20,29}
	{30,39}
	

	Note:	 For further information see Clause 6.3.2 in TS 36.331.



Table A.14.3.2.2.1-4: PRACH-Configuration parameters for HD-FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	rsrp-ThresholdsPrach
	{24, 27, 33}
	Corresponding to {-116, -113, -107} dBm as defined in Section 9.1.21.5

	mpdcch-startSF-CSS-RA
	v1
	

	referenceSignalPower
	-5 dBm/15 KHz

	As defined in clause 6.3.2 in TS 36.331.

	maxHARQ-Msg3Tx
	4
	As defined in table 5.7.1-2 in TS 36.211

	Backoff Parameter Index
	2
	As defined in table 7.2-1 in TS 36.321

	
Configured UE transmitted power ()
	Maximum value allowed by the applicable UE power class
	As defined in clause 6.2.5 in TS 36.102

	Parameters per PRACH CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	prach-ConfigIndex
	4
	4
	4
	4
	As defined in table 5.7.1-2 in TS 36.211

	prach-FreqOffset
	0
	0
	0
	0
	

	prach-StartingSubframe
	sf2
	sf4
	sf16
	sf64
	

	maxNumPreambleAttempt
	n3
	n5
	n7
	n10
	

	numRepetitionPerPreambleAttempt
	n1
	n4
	n16
	n64
	

	mpdcch-NarrowbandsToMonitor
	2
	2
	2
	2
	

	mpdcch-NumRepetition-RA
	r8
	r8
	r128
	r128
	

	prach-HoppingConfig
	Off
	Off
	Off
	Off
	

	Note 1:	See Clause 6.3.2 in TS 36.331 for further information on the parameters in this table.



A.14.3.2.2.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.14.3.2.2.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first 4 preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -25 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.24A.2.
A.14.3.2.2.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.2.2.1.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first 4 preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -25 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.24A.2.
A.14.3.2.2.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.2.2.1.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ re-transmissions is reached.
A.14.3.2.2.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.14.3.2.2.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.14.3.2.2.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.2.2.1.6, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.14.3.2.2.2.7	PRACH Resource Selection
The UE shall select PRACH resources and transmits or re- transmits PRACH preambles using the PRACH resources and PRACH configuration corresponding to the coverage enhancement level 0.
Note: The PRACH Resource Selection requirement is already assumed for testing the other PRACH requirements.
A.14.3.2.3	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage for satellite access
A.14.3.2.3.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a Cat-M1 UE in Enhanced Coverage for satellite access is according to the requirements, whether the PRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the RSRP measurement and the configured criterion in RSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 7.24A.2, Clause 6.2.3A and Clause 7.1.2 in an AWGN model.
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.
For this test a single cell is used. The test parameters are given in tables A.14.3.2.3.1-1 to A.14.3.2.3.1-4.
Table A.14.3.2.3-1: 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.



Table A.14.3.2.3.1-2: General test parameters for FDD contention based random access test
	Parameter
	Unit
	Value
	Comments

	E-UTRA RF Channel Number
	
	1
	

	BWchannel
	MHz
	1.4
	

	OCNG Pattern Note 1 
	
	OP.21 FDD
	As defined in  A.3.2.1.21.

	PDSCH parameters Note 2
	
	R.22 FDD
	As defined in A.3.1.4.4 

	MPDCCH parameters Note 2
	
	R.18 FDD
	As defined in A.3.1.3.4

	PCFICH/PDCCH/PHICH
parameters 
	
	DL Reference Measurement Channel R.6 FDD
	As defined in A.3.1.2.1

	PBCH_RA
	dB
	





0
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RA Note 1
	dB
	
	

	OCNG_RB Note 1 
	dB
	
	

	

	dBm/15 KHz
	-98
	

	

	dB
	-12
	

	
 Note 3
	dB
	-12
	

	RSRP Note 3
	dBm/15 KHz
	-110
	

	Io Note 3
	dBm/9 MHz
	-70
	

	Propagation Condition 
	-
	AWGN
	

	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 PDSCH and MPDCCH 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, RSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.



Table A.14.3.2.3.1-3: RACH-Configuration parameters for FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	

	maxHARQ-Msg3Tx
	4
	

	rar-HoppingConfig
	Off
	

	Parameters per CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	ra-ResponseWindowSize (per CE)
	sf20
	sf80
	sf180
	sf320
	

	mac-ContentionResolutionTimer (per CE)
	sf80
	sf120
	sf200
	sf480
	

	PreambleMappingInfo
{firstPreamble, lastPreamble}
	{0, 9}
	{10,19}
	{20,29}
	{30,39}
	

	Note:	For further information see Clause 6.3.2 in TS 36.331.



Table A.14.3.2.3.1-4: PRACH-Configuration parameters for FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	rsrp-ThresholdsPrach
	{23,37,47}
	Corresponding to {-117, -103, -93} dBm as defined in Section 9.1.21.5          

	mpdcch-startSF-CSS-RA
	v1
	

	referenceSignalPower
	-5 dBm/15 KHz

	As defined in clause 6.3.2 in TS 36.331.

	maxHARQ-Msg3Tx
	4
	As defined in table 5.7.1-2 in TS 36.211

	Backoff Parameter Index
	2
	As defined in table 7.2-1 in TS 36.321

	
Configured UE transmitted power ()
	Maximum value allowed by the applicable UE power class
	As defined in clause 6.2.5 in TS 36.102

	Parameters per PRACH CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	prach-ConfigIndex
	4
	4
	4
	4
	As defined in table 5.7.1-2 in TS 36.211

	prach-FreqOffset
	0
	0
	0
	0
	

	prach-StartingSubframe
	sf2
	sf4
	sf16
	sf64
	

	maxNumPreambleAttempt
	n3
	n5
	n7
	n10
	

	numRepetitionPerPreambleAttempt
	n1
	n4
	n16
	n64
	

	mpdcch-NarrowbandsToMonitor
	2
	2
	2
	2
	

	mpdcch-NumRepetition-RA
	r8
	r8
	r128
	r128
	

	prach-HoppingConfig
	Off
	Off
	Off
	Off
	

	Note 1:	See Clause 6.3.2 in TS 36.331 for further information on the parameters in this table.



A.14.3.2.3.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.14.3.2.3.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first 4 preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -27 dBm. The power of the first preamble shall be -27 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause7.24A.2.
A.14.3.2.3.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.2.2.1.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first 4 preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -27 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.24A.2.
A.14.3.2.3.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.2.2.1.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ re-transmissions is reached.
A.14.3.2.3.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.14.3.2.3.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.14.3.2.3.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.2.2.1.6, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.14.3.2.3.2.7	PRACH Resource Selection
The UE shall select PRACH resources and transmits or re- transmits PRACH preambles using the PRACH resources and PRACH configuration corresponding to the coverage enhancement level 2.
Note:	The PRACH Resource Selection requirement is already assumed for testing the other PRACH requirements.
A.14.3.2.4	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage for satellite access
A.14.3.2.4.1	Test Purpose and Environment
The purpose of this test is to verify whether the behavior of the random access procedure of a Cat-M1 UE in Enhanced Coverage for satellite access is according to the requirements, whether the PRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the RSRP measurement and the configured criterion in RSRP-ThresholdsPrach [2]. This test will verify the requirements in Clause 6.2.2, Clause 6.2.3A and Clause 7.24A.2 in an AWGN model.
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.
For this test a single cell is used. The test parameters are given in tables A.14.3.2.4.1-1 to A.14.3.2.4.1-4.
Table A.14.3.2.4-1: 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.



Table A.14.3.2.4.1-2: General test parameters for HD-FDD contention based random access test
	Parameter
	Unit
	Value
	Comments

	E-UTRA RF Channel Number
	
	1
	

	BWchannel
	MHz
	1.4
	

	OCNG Pattern Note 1 
	
	OP.21 FDD
	As defined in  A.3.2.1.21.

	PDSCH parameters Note 2
	
	R.12 HD-FDD
	As defined in A.3.1.4.5

	MPDCCH parameters Note 2
	
	R.8 HD-FDD
	As defined in A.3.1.3.5

	PCFICH/PDCCH/PHICH
parameters 
	
	DL Reference Measurement Channel R.3 HD-FDD
	As defined in A.3.1.2.3

	PBCH_RA
	dB
	





0
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RA Note 1
	dB
	
	

	OCNG_RB Note 1 
	dB
	
	

	

	dBm/15 KHz
	-98
	

	

	dB
	-12
	

	
 Note 3
	dB
	-12
	

	RSRP Note 3
	dBm/15 KHz
	-110
	

	Io Note 3
	dBm/9 MHz
	-70
	

	Propagation Condition 
	-
	AWGN
	

	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 PDSCH and MPDCCH 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, RSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.



Table A.14.3.2.4.1-3: RACH-Configuration parameters for HD-FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	

	maxHARQ-Msg3Tx
	4
	

	rar-HoppingConfig
	Off
	

	Parameters per CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	ra-ResponseWindowSize (per CE)
	sf20
	sf80
	sf180
	sf320
	

	mac-ContentionResolutionTimer (per CE)
	sf80
	sf120
	sf200
	sf480
	

	PreambleMappingInfo
{firstPreamble, lastPreamble}
	{0, 9}
	{10,19}
	{20,29}
	{30,39}
	

	Note:	For further information see Clause 6.3.2 in TS 36.331.



Table A.14.3.2.4.1-4: PRACH-Configuration parameters for HD-FDD contention based random access test
	Field
	Value
	Comment

	Parameters not per CE Levels

	rsrp-ThresholdsPrach
	{23,37,47}
	Corresponding {-117, -103, -93} dBm as defined in Section 9.1.21.5

	mpdcch-startSF-CSS-RA
	v1
	

	referenceSignalPower
	-5 dBm/15 KHz

	As defined in clause 6.3.2 in TS 36.331.

	maxHARQ-Msg3Tx
	4
	As defined in table 5.7.1-2 in TS 36.211

	Backoff Parameter Index
	2
	As defined in table 7.2-1 in TS 36.321

	
Configured UE transmitted power ()
	Maximum value allowed by the applicable UE power class
	As defined in clause 6.2.5 in TS 36.102

	Parameters per PRACH CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	Level 3
	

	prach-ConfigIndex
	4
	4
	4
	4
	As defined in table 5.7.1-2 in TS 36.211

	prach-FreqOffset
	0
	0
	0
	0
	

	prach-StartingSubframe
	sf2
	sf4
	sf16
	sf64
	

	maxNumPreambleAttempt
	n3
	n5
	n7
	n10
	

	numRepetitionPerPreambleAttempt
	n1
	n4
	n16
	n64
	

	mpdcch-NarrowbandsToMonitor
	2
	2
	2
	2
	

	mpdcch-NumRepetition-RA
	r8
	r8
	r128
	r128
	

	prach-HoppingConfig
	Off
	Off
	Off
	Off
	

	Note 1:	See Clause 6.3.2 in TS 36.331 for further information on the parameters in this table.



A.14.3.2.4.2	Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.14.3.2.4.2.1	Random Access Response Reception
To test the UE behavior specified in Subclause 6.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first 4 preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -27 dBm. The power of the first preamble shall be -27 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.24A.2.
A.14.3.2.4.2.2	No Random Access Response Reception
To test the UE behavior specified in subclause 6.2.2.1.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first 4 preamble transmission attempts.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -27 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.102 [60]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.102 [60].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.24A.2.
A.14.3.2.4.2.3	Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.2.2.1.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ re-transmissions is reached.
A.14.3.2.4.2.4	Reception of an Incorrect Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
A.14.3.2.4.2.5	Reception of a Correct Message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.
The UE shall send ACK if the Contention Resolution is successful.
A.14.3.2.4.2.6	Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.2.2.1.6, the System Simulator shall not send a response to a msg3.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
A.14.3.2.4.2.7	PRACH Resource Selection
The UE shall select PRACH resources and transmits or re- transmits PRACH preambles using the PRACH resources and PRACH configuration corresponding to the coverage enhancement level 2.
Note:	The PRACH Resource Selection requirement is already assumed for testing the other PRACH requirements.

[bookmark: _Toc383691190]A.14.4	Timing and signalling characteristics for satellite access
A.14.4.1	UE transmit timing for satellite access
The transmit timing test cases provided in this clause for Cat-M1 UEs using satellite access, the supported test configurations are provided in Table A.14.4.1-1. 
Table A.14.4.1.1.-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.



A.14.4.1.1	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
A.14.4.1.1.1	Test Purpose and Environment
The purpose of this test is to verify that the Cat-M1 UE in CEModeA is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.24A.2.
For this test a single cell is used. Table A.14.4.1.1.1-1 defines the strength of the transmitted signals and the propagation condition. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table A.14.4.1.1.1-2.

Table A.14.4.1.1.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD Cat-M1 UE under CEModeA
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF Channel Number
	
	256
	256
	256

	Channel Bandwidth (BWchannel)
	MHz
	1.4
	1.4
	1.4

	Satellite Configuration (for test configuration 1 - GSO – in Table A14.4.1.1-1)
	
	SSC.1 
	SSC.1
	SSC.1

	Satellite Configuration (for test configuration 2 - NGSO – in Table A14.4.1.1-1)
	
	SSC.2
	SSC.2
	SSC.2

	DRX cycle
	ms
	N/A
	80Note5
	640Note5

	PRACH Configuration
	
	PRACH_4CE  As specified in A.3.16

	MPDCCH Reference measurement channelNote1
	
	[R.16 FDD]
	[R.16 FDD]
	[R.16 FDD]

	OCNG PatternNote2
	
	OP.21 FDD
	OP.21 FDD
	OP.21 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	MPDCCH_RA
	
	
	
	

	MPDCCH_RB
	
	
	
	

	OCNG_RANote3
	
	
	
	

	OCNG_RBNote3
	
	
	
	

	

	dBm/15 kHz
	-98
	-98
	-98

	

	dB
	3
	3
	3

	

	dB
	3
	3
	3

	IoNote4
	dBm/9 MHz
	-65.5
	-65.5
	-65.5

	
	dBm/1.08 MHz
	N/A
	N/A
	N/A

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1:	For the reference measurement channels, see clause A.3.1.
Note 2:	For the OCNG pattern, see clause A.3.2.
Note 3:	OCNG 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 4: Io level has been derived from other parameters for information purpose. It is not a settable parameter.
Note 5:	DRX related parameters are defined in Table A.14.4.1.1.1-3.



Table A.14.4.1.1.1-2: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN FDD Cat-M1 UE under CEModeA
	Field
	Value
	Comment

	
	Test 1
	Test 2
	Test 3
	

	srsBandwidthConfiguration
	bw5
	bw5
	bw5
	

	srsSubframeConfiguration
	sc1
	sc3
	sc3
	

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	FALSE
	

	srsMaxUpPTS
	N/A
	N/A
	N/A
	Not applicable for FDD

	srsBandwidth 
	0
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	0
	

	duration
	TRUE
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	0
	77
	317
	SRS periodicity of 2ms, 80 ms and 320ms for Test 1, 2 and 4, respectively.

	transmissionComb
	0
	0
	0
	

	cyclicShift
	cs0
	cs0
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note 1:	For further information see clause 6.3.2 in TS 36.331.



Table A.14.4.1.1.1-3: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 and Test 3 for E-UTRAN FDD Cat-M1 UE under CEModeA
	Field
	Value
	Comment

	
	Test 2
	Test 3
	

	onDurationTimer
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset	
	sf80
	sf640
	

	shortDRX
	disable
	disable
	

	Note 1:	For further information see clause 6.3.2 in TS 36.331.



A.14.4.1.1.2	Test Requirements
For parameters specified in Tables A.14.4.1.1.1-1 and A.14.4.1.1.1-2, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in clause 7.24A.2.
The following sequence of events shall be used to verify that the requirements are met.
For the 10MHz channel bandwidth, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX (for Test1) and DRX with a cycle length of 80 ms or a cycle length of 640 ms (Tests 2 and 3, respectively):
a) 	After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1, where
1.  is provided by the network via higher layer parameters as described in TS 36.213[3]
2. , value is derived from the higher-layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation, as described in TS 36.213[3]
3. , value is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters TS 36.213[3]
4. Te_NTN_M1 is given by the values in Table Table 7.24A.2-1
NOTE: For this test case, the value of  is assumed to be zero.
Editor’s notes: FFS on whether to add Tmargin to Te_NTN_M1 to account for quantization error

b) 	The test system adjusts the downlink transmit timing for the cell by +64TS (for Test 1 and Test 2) or +32TS (for Test 3) compared to that in (a). If the test configuration is for NGSO the system adjustment shall be made on top of any timing adjustment of the DL path made by the test equipment related to to the serving-satellite-ephemeris and common delay higher-layer parameters.

c) 	The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.24A.2 until the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. Skip this step for Test 2 and Test 3.
d) 	The test system shall verify that the UE transmit timing offset stays within ± Te_NTN_M1 with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1. For test 2 and test 3 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
A.14.4.1.2	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
A.14.4.1.2.1	Test Purpose and Environment
The purpose of this test is to verify that the Cat-M1 UE in CEModeA is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.24A.2.
For this test a single cell is used. Table A.14.4.1.2.1-1 defines the strength of the transmitted signals and the propagation condition. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table A.14.4.1.2.1-2.

Table A.14.4.1.2.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Cat-M1 UE under CEModeA
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF Channel Number
	
	256
	256
	256

	Channel Bandwidth (BWchannel)
	MHz
	1.4
	1.4
	1.4

	Satellite Configuration (for test configuration 1 - GSO – in Table A14.4.1.1-1)
	
	SSC.1 
	SSC.1
	SSC.1

	Satellite Configuration (for test configuration 2 - NGSO – in Table A14.4.1.1-1)
	
	SSC.2
	SSC.2
	SSC.2

	DRX cycle
	ms
	N/A
	80Note5
	640Note5

	PRACH configuration
	
	PRACH_4CE As specified in A.3.16

	MPDCCH Reference measurement channelNote1
	
	[R.6 HD-FDD[
	[R.6 HD-FDD[
	[R. 6 HD-FDD[

	OCNG PatternNote2
	
	OP.21 FDD
	OP.21 FDD
	OP.21 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	MPDCCH_RA
	
	
	
	

	MPDCCH_RB
	
	
	
	

	OCNG_RANote3
	
	
	
	

	OCNG_RBNote3
	
	
	
	

	

	dBm/15 kHz
	-98
	-98
	-98

	

	dB
	3
	3
	3

	

	dB
	3
	3
	3

	IoNote4
	dBm/9 MHz
	-65.5
	-65.5
	-65.5

	
	dBm/1.08 MHz
	N/A
	N/A
	N/A

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1:	For the reference measurement channels, see clause A.3.1.
Note 2:	For the OCNG pattern, see clause A.3.2.
Note 3:	OCNG 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 4: Io level has been derived from other parameters for information purpose. It is not a settable parameter.
Note 5:	DRX related parameters are defined in Table A.14.4.1.2.1-3.



Table A.14.4.1.2.1-2: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Cat-M1 UE under CEModeA
	Field
	Value
	Comment

	
	Test 1
	Test 2
	Test 3
	

	srsBandwidthConfiguration
	bw5
	bw5
	bw5
	

	srsSubframeConfiguration
	sc1
	sc3
	sc3
	

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	FALSE
	

	srsMaxUpPTS
	N/A
	N/A
	N/A
	Not applicable for FDD

	srsBandwidth 
	0
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	0
	

	duration
	TRUE
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	 7
	77
	317
	SRS periodicity of 10ms, 80ms and 320ms for Test 1, 2 and 3, respectively.

	transmissionComb
	0
	0
	0
	

	cyclicShift
	cs0
	cs0
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note 1:	For further information see clause 6.3.2 in TS 36.331.



Table A.14.4.1.2.1-3: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 and Test 3 for E-UTRAN HD-FDD Cat-M1 UE under CEModeA
	Field
	Value
	Comment

	
	Test 2
	Test 3
	

	onDurationTimer
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset	
	sf80
	sf640
	

	shortDRX
	disable
	disable
	

	Note 1:	For further information see clause 6.3.2 in TS 36.331.



A.14.4.1.2.2	Test Requirements
For parameters specified in Tables A.14.4.1.2.1-1 and A.14.4.1.2.1-2, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in clause 7.24A.2.
The following sequence of events shall be used to verify that the requirements are met.
For the [10MHz] channel bandwidth, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX (for Test1) and DRX with a cycle length of 80 ms or a cycle length of 640 ms (Tests 2 and 3, respectively):
a) After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1, where
1.  is provided by the network via higher layer parameters as described in TS 36.213[3]
2. , value is derived from the higher-layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation, as described in TS 36.213[3]
3. , value is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters TS 36.213[3]
4. Te_NTN_M1 is given by the values in Table Table 7.24A.2-1
NOTE: For this test case, the value of  is assumed to be zero.
Editor’s notes: FFS on whether to add Tmargin to Te_NTN_M1 to account for quantization error

b) 	The test system adjusts the downlink transmit timing for the cell by +64TS (for Test 1 and Test 2) or +32TS (for Test 3) compared to that in (a). If the test configuration is for NGSO the system adjustment shall be made on top of any timing adjustment of the DL path made by the test equipment related to to the serving-satellite-ephemeris and common delay higher-layer parameters.
c) 	The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.24A.2 until the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. Skip this step for Test 2 and Test 3.
d) 	The test system shall verify that the UE transmit timing offset stays within ± Te_NTN_M1 with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1. For test 2 and test 3 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
A.14.4.1.3	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
A.14.4.1.3.1	Test Purpose and Environment
The purpose of this test is to verify that the Cat-M1 UE in CEModeB is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.24A.2.
As specified in Clause 7.24A.2 the UE adjusts its uplink timing at the end of of repetition period when configured with repetitions.  By measuring the reception of the PUSCH, the transmit timing accuracy can be measured and the requirements can be verified. For this test a single cell is used. Table A.14.4.1.3.1-1 defines the strength of the transmitted signals and the propagation condition.
Table A.14.4.1.3.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD Cat-M1 UE under CEModeB
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF Channel Number
	
	256
	256
	256

	Channel Bandwidth (BWchannel)
	MHz
	1.4
	1.4
	1.4

	Satellite Configuration (for test configuration 1 - GSO – in Table A14.4.1.1-1)
	
	SSC.1 
	SSC.1
	SSC.1

	Satellite Configuration (for test configuration 2 - NGSO – in Table A14.4.1.1-1)
	
	SSC.2
	SSC.2
	SSC.2

	DRX cycle
	ms
	N/A
	80Note5
	640Note5

	MPDCCH Reference measurement channelNote1
	
	[R.18 FDD]
	[R.18 FDD]
	[R.18 FDD]

	OCNG PatternNote2
	
	OP.21 FDD
	OP.21 FDD
	OP.21 FDD

	Number of repetitions
	MPDCCH
	
	128

	
	PUSCH
	
	32

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	MPDCCH_RA
	
	
	
	

	MPDCCH_RB
	
	
	
	

	OCNG_RANote3
	
	
	
	

	OCNG_RBNote3
	
	
	
	

	

	dBm/15 kHz
	-98
	-98
	-98

	

	dB
	-12
	-12
	-12

	

	dB
	-12
	-12
	-12

	IoNote4
	dBm/9 MHz
	-86.4
	-86.4
	-86.4

	
	dBm/1.08 MHz
	N/A
	N/A
	N/A

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1:	For the reference measurement channels, see clause A.3.1.
Note 2:	For the OCNG pattern, see clause A.3.2.
Note 3:	OCNG 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 4:	Io level has been derived from other parameters for information purpose. It is not a settable parameter.
Note 5:	DRX related parameters are defined in Table A.14.4.1.3.1-2.



Table A.14.4.1.3.1-2: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 and Test 3 for E-UTRAN FDD Cat-M1 UE under CEModeB
	Field
	Value
	Comment

	
	Test 2
	Test 3
	

	onDurationTimer
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf80
	sf640
	

	shortDRX
	disable
	disable
	

	Note:	For further information see clause 6.3.2 in TS 36.331.



A.14.4.1.3.2	Test Requirements
For parameters specified in Tables A.14.4.1.3.1-1 and A.14.4.1.3.1-2, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in clause 7.24A.2. The UE shall not adjust the the transmission timing autonomously during an ongoing repetition period. Adjustments can only be done at the end of a last subframe in a repetition period.
The following sequence of events shall be used to verify that the requirements are met.
For the 10MHz channel bandwidth, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX (for Test1) and DRX with a cycle length of 80 ms or a cycle length of 640 ms (Tests 2 and 3, respectively):
a) After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1, where
1.  is provided by the network via higher layer parameters as described in TS 36.213[3]
2. , value is derived from the higher-layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation, as described in TS 36.213[3]
3. , value is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters TS 36.213[3]
4. Te_NTN_M1 is given by the values in Table Table 7.24A.2-1
NOTE: For this test case, the value of  is assumed to be zero.
Editor’s notes: FFS on whether to add Tmargin to Te_NTN_M1 to account for quantization error

b) 	The test system adjusts the downlink transmit timing for the cell by +64TS (for Test 1 and Test 2) or +32TS (for Test 3) compared to that in (a). If the test configuration is for NGSO the system adjustment shall be made on top of any timing adjustment of the DL path made by the test equipment related to to the serving-satellite-ephemeris and common delay higher-layer parameters.
c) 	The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.24A.2 until the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. Skip this step for Test 2 and Test 3. 
d) 	The test system shall verify that the UE transmit timing offset stays within ± Te_NTN_M1 with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1. For test 2 and test 3 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
A.14.4.1.4	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
A.14.4.1.4.1	Test Purpose and Environment
The purpose of this test is to verify that the Cat-M1 UE in CEModeB is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.24A.2.
As specified in Clause 7.24A.2 the UE adjusts its uplink timing at the end of of repetition period when configured with repetitions. By measuring the reception of the PUSCH, the transmit timing accuracy can be measured and the requirements can be verified. For this test a single cell is used. Table A.14.4.1.4.1-1 defines the strength of the transmitted signals and the propagation condition.
Table A.14.4.1.4.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Cat-M1 UE under CEModeB
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF Channel Number
	
	256
	256
	256

	Channel Bandwidth (BWchannel)
	MHz
	1.4
	1.4
	1.4

	Satellite Configuration (for test configuration 1 - GSO – in Table A14.4.1.1-1)
	
	SSC.1 
	SSC.1
	SSC.1

	Satellite Configuration (for test configuration 2 - NGSO – in Table A14.4.1.1-1)
	
	SSC.2
	SSC.2
	SSC.2

	DRX cycle
	ms
	N/A
	80Note5
	640Note5

	MPDCCH Reference measurement channelNote1
	
	[R.6 HD-FDD]
	[R.6 HD-FDD]
	[R. 6 HD-FDD]

	OCNG PatternNote2
	
	OP.21 FDD
	OP.21 FDD
	OP.21 FDD

	Number of repetitions
	MPDDCH
	
	128

	
	PUSCH
	
	32

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	MPDCCH_RA
	
	
	
	

	MPDCCH_RB
	
	
	
	

	OCNG_RANote3
	
	
	
	

	OCNG_RBNote3
	
	
	
	

	

	dBm/15 kHz
	-98
	-98
	-98

	

	dB
	-12
	-12
	-12

	

	dB
	-12
	-12
	-12

	IoNote4
	dBm/9 MHz
	-86.4
	-86.4
	-86.4

	
	dBm/1.08 MHz
	N/A
	N/A
	N/A

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1:	For the reference measurement channels, see clause A.3.1.
Note 2:	For the OCNG pattern, see clause A.3.2.
Note 3:	OCNG 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 4:	Io level has been derived from other parameters for information purpose. It is not a settable parameter.
Note 5:	DRX related parameters are defined in Table A.14.4.1.4.1-2.



Table A.14.4.1.4.1-2: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 and Test 3 for E-UTRAN HD-FDD Cat-M1 UE under CEModeB
	Field
	Value
	Comment

	
	Test 2
	Test 3
	

	onDurationTimer
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset	
	sf80
	sf640
	

	shortDRX
	disable
	disable
	

	Note:	For further information see clause 6.3.2 in TS 36.331.



A.14.4.1.4.2	Test Requirements
For parameters specified in Tables A.14.4.1.4.1-1 and A.14.4.1.4.1-2, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in clause 7.24A.2. The UE shall not adjust the the transmission timing autonomously during an ongoing repetition period. Adjustments can only be done at the end of a last subframe in a repetition period.
The following sequence of events shall be used to verify that the requirements are met.
For the 10MHz channel bandwidth, the test sequence shall be carried out in RRC_CONNECTED for both non-DRX (for Test1) and DRX with a cycle length of 80 ms or a cycle length of 640 ms (Tests 2 and 3, respectively):
b) After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1, where
5.  is provided by the network via higher layer parameters as described in TS 36.213[3]
6. , value is derived from the higher-layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation, as described in TS 36.213[3]
7. , value is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters TS 36.213[3]
8. Te_NTN_M1 is given by the values in Table Table 7.24A.2-1
NOTE: For this test case, the value of  is assumed to be zero.
Editor’s notes: FFS on whether to add Tmargin to Te_NTN_M1 to account for quantization error

b) 	The test system adjusts the downlink transmit timing for the cell by +64TS (for Test 1 and Test 2) or +32TS (for Test 3) compared to that in (a). If the test configuration is for NGSO the system adjustment shall be made on top of any timing adjustment of the DL path made by the test equipment related to to the serving-satellite-ephemeris and common delay higher-layer parameters.
c) 	The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.24A.2 until the UE transmit timing offset is within ± Te_NTN_M1 with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. Skip this step for Test 2 and Test 3. 
d) 	The test system shall verify that the UE transmit timing offset stays within ± Te_NTN_M1 with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1. For test 2 and test 3 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.

A.14.4.2	UE timing advance for satellite access
This clause provides the UE timing advance test cases for Cat-M1 UEs using satellite access, the supported test configurations are provided in Table A.14.4.2-1. 
Table A.14.4.2-1: 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.



A.14.4.2.1	E-UTRAN FDD Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
A.14.4.2.1.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN FDD Timing Advance adjustment accuracy requirements for Cat-M1 UE configured with CEModeA, defined in clause 7.28A.2.2, in an AWGN model.
The test parameters are given in tables A.14.4.2.1.1-1, A.14.4.2.1.1-2, and A.14.4.2.1.1-3. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and Sounding Reference Signals (SRS), as specified in table A.14.4.2.1.1-3, are sent from the UE and received by the test equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.
The UE shall be provided with the valid information about the Satellite Access Node serving cell before and during the test via SI messages configured as provided in Table A.14.4.2.1.1-4. During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2.3 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established. The reference timing advance used by the UE is equal to:  .
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.14.4.2.1.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE.
As specified in Clause 7.28A.2.1, the UE adjusts its uplink timing at sub-frame n+6+Koffset for a timing advance command received in sub-frame n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.14.4.2.1.1-1: General Test Parameters for E-UTRAN FDD Timing Advance Accuracy Test for Cat-M1 UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters:
DL Reference Measurement Channel
	
	[R.20 FDD]
	As specified in clause A.3.1.4.1

	MPDCCH parameters:
DL Reference Measurement Channel
	
	[R.16 FDD]
	As specified in clause A.3.1.3.1

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.14.4.2.1.1-2: Cell specific Test Parameters for E-UTRAN FDD UE Timing Advance Accuracy Test for Cat-M1 UE in CEModeA
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	256

	BWchannel
	MHz
	1.4

	PDSCH parameters:
DL Reference Measurement Channel
	
	[R.20 FDD]

	MPDCCH parameters:
DL Reference Measurement Channel
	
	[R.16 FDD]

	OCNG Patterns defined in A.3.2.1.21
	
	OP.21 FDD

	PBCH_RA
	dB
	






0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	MPDCCH_RA
	dB
	

	MPDCCH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	        OCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	3

	

	dBm/15 KHz
	-98

	

	dB
	3

	IoNote2
	dBm/9 MHz
	-65.5

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that cells is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Io level has been derived from other parameters for information purpose. It is not a settable parameter.



Table A.14.4.2.1.1-3: Sounding Reference Symbol Configuration for E-UTRAN FDD UE Transmit Timing Accuracy Test for Cat-M1 UE in CEModeA
	Field
	Value
	Comment

	srsBandwidthConfiguration
	Bw5
	

	srsSubframeConfiguration
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	Not applicable for E-UTRAN FDD

	srsBandwidth 
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	17
	SRS periodicity of 20.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note 1:	For further information see clause 6.3.2 in TS 36.331.



Table A.14.4.2.1.1-4: NTN specific test for E-UTRAN FDD UE Transmit Timing Accuracy Test for Cat-M1 UE in CEModeA
	Parameter
	Value
	Comment

	Configuration 1
	SCC1
	GSO Test Configuration

	Configuration 2
	SCC2
	NGSO Test Configuration



A.14.4.2.1.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6 + Koffset sub frames after the reception of the timing advance command. The applied timing advance shall be additional to any variation on the timing advance components caused by the satellite ephemeris and common delay information. 
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.28A.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
A.14.4.2.2	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
A.14.4.2.2.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN HD-FDD Timing Advance adjustment accuracy requirements for Cat-M1 UE configured with CEModeA, defined in clause 7.28A.2.2, in an AWGN model.
The test parameters are given in tables A.14.4.2.2.1-1, A.14.4.2.2.1-2, and A.14.4.2.2.1-3. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and Sounding Reference Signals (SRS), as specified in table A.14.4.2.2.1-3, are sent from the UE and received by the test equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.
The UE shall be provided with the valid information about the Satellite Access Node serving cell before and during the test via SI messages configured as provided in Table A.14.4.2.2.1-4. During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2.3 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established. The reference timing advance used by the UE is equal to:  .
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.14.4.2.2.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE.
As specified in Clause 7.28A.2.1, the UE adjusts its uplink timing at sub-frame n+6+Koffset for a timing advance command received in sub-frame n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.14.4.2.2.1-1: General Test Parameters for E-UTRAN HD-FDD Timing Advance Accuracy Test for Cat-M1 UE in CEModeA
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters:
DL Reference Measurement Channel
	
	[R.10 HD-FDD]
	As specified in clause A.3.1.4.2

	MPDCCH parameters:
DL Reference Measurement Channel
	
	[R.6 HD-FDD]
	As specified in clause A.3.1.3.2

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.14.4.2.2.1-2: Cell specific Test Parameters for E-UTRAN HD-FDD Timing Advance Accuracy Test for Cat-M1 UE in CEModeA
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	256

	BWchannel
	MHz
	1.4

	PDSCH parameters:
DL Reference Measurement Channel
	
	[R.10 HD-FDD]

	MPDCCH parameters:
DL Reference Measurement Channel
	
	[R.6 HD-FDD]

	OCNG Patterns defined in A.3.2.1.21
	
	OP.21 FDD

	PBCH_RA
	dB
	






0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	MPDCCH_RA
	dB
	

	MPDCCH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	        OCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	3

	

	dBm/15 KHz
	-98

	

	dB
	3

	IoNote2
	dBm/9 MHz
	-65.5

	Propagation Condition
	
	AWGN

	Note 1:	OCNG 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:	Io level has been derived from other parameters for information purpose. It is not a settable parameter.



Table A.14.4.2.2.1-3: Sounding Reference Symbol Configuration for E-UTRAN HD-FDD Transmit Timing Accuracy Test for Cat-M1 UE in CEModeA
	Field
	Value
	Comment

	srsBandwidthConfiguration
	Bw5
	

	srsSubframeConfiguration
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	

	srsBandwidth 
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	17
	SRS periodicity of 20.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note 1:	For further information see clause 6.3.2 in TS 36.331.



Table A.14.4.2.2.1-4: NTN specific test parameters for E-UTRAN HD-FDD Transmit Timing Accuracy Test for Cat-M1 UE in CEModeA
	Parameter
	Value
	Comment

	Configuration 1
	SCC1
	GSO Test Configuration

	Configuration 2
	SCC2
	NGSO Test Configuration



A.14.4.2.2.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6+ Koffset sub frames after the reception of the timing advance command.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.28A.2.2. The applied timing advance shall be additional to any variation on the timing advance components caused by the satellite ephemeris and common delay information.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.

A.14.4.2.3	E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
A.14.4.2.3.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN FDD Timing Advance adjustment accuracy requirements for Cat-M1 UE configured with CEModeB, defined in clause 7.28A.2.2, in an AWGN model.
The test parameters are given in tables A.14.4.2.3.1-1and A.14.4.2.3.1-2. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and PUSCH are sent from the UE and received by the test equipment. By measuring the reception of the PUSCH, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.
The UE shall be provided with the valid information about the Satellite Access Node serving cell before and during the test via SI messages configured as provided in Table A.14.4.2.3.1-3. During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2.3 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established. The reference timing advance used by the UE is equal to:  .
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.14.4.2.3.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using PUSCH sent from the UE.
As specified in Clause 7.28A.2.1, the UE adjusts its uplink timing at sub-frame n+6+Koffset for a timing advance command received in sub-frame n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via PUSCH sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.14.4.2.3.1-1: General Test Parameters for E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	Parameter
	Unit
	Value
	Comment

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	

	Number of repetitions of MPDCCH
	
	128
	

	Number of repetitions of PUSCH
	
	32
	



Table A.14.4.2.3.1-2: Cell specific Test Parameters for E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	256

	BWchannel
	MHz
	1.4

	PDSCH Reference Measurement Channel in clause A.3.1.4.4
	
	[R.22 FDD]

	MPDCCH Reference Measurement Channel in clause A.3.1.3.4
	
	[R.18 FDD]

	OCNG Patterns defined in A.3.2.1.21
	
	OP.21 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	MPDCCH_RA
	dB
	

	MPDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dBm/15 KHz
	-98

	

	dB
	-12

	
 Note2
	dB
	-12

	RSRP Note2
	dBm/15 KHz
	-110

	Io Note2
	dBm/9 MHz
	-69.95

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	OCNG shall be used such that cells is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	, RSRP, Io level has been derived from other parameters for information purpose. It is not a settable parameter.



Table A.14.4.2.3.1-3: NTN specific test for E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	Parameter
	Value
	Comment

	Configuration 1
	SCC1
	GSO Test Configuration

	Configuration 2
	SCC2
	NGSO Test Configuration



A.14.4.2.3.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6 subframes after the reception of the timing advance command.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.28A.2.2. The applied timing advance shall be additional to any variation on the timing advance components caused by the satellite ephemeris and common delay information.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
When a repetition period is configured on the uplink, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition segment period for which R>1. The repetition segment period is given by the higher layer parameter Tx-Duration as specified in TS 36.331.
A.14.4.2.4	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
A.14.4.2.4.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN HD-FDD Timing Advance adjustment accuracy requirements for Cat-M1 UE configured with CEModeB, defined in clause 7.28A.2.2, in an AWGN model.
The test parameters are given in tables A.14.4.2.4.1-1and A.14.4.2.4.1-2. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and PUSCH are sent from the UE and received by the test equipment. By measuring the reception of the PUSCH, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.
The UE shall be provided with the valid information about the Satellite Access Node serving cell before and during the test via SI messages configured as provided in Table A.14.4.2.4.1-3. During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2.3 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established. The reference timing advance used by the UE is equal to:  .
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.14.4.2.4.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using PUSCH sent from the UE.
As specified in Clause 7.28A.2.1, the UE adjusts its uplink timing at sub-frame n+6+Koffset for a timing advance command received in sub-frame n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via PUSCH sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.14.4.2.4.1-1: General Test Parameters for E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	Parameter
	Unit
	Value
	Comment

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	

	Number of repetitions of MPDCCH
	
	128
	

	Number of repetitions of PUSCH
	
	32
	



Table A.14.4.2.4.1-2: Cell specific Test Parameters for E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	256

	BWchannel
	MHz
	1.4

	PDSCH Reference Measurement Channel in clause A.3.1.4.5
	
	[R.12 HD-FDD]

	MPDCCH Reference Measurement Channel in clause A.3.1.3.5
	
	[R.8 HD-FDD]

	OCNG Patterns defined in A.3.2.1.21
	
	OP.21 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	[image: ]
	dBm/15 KHz
	-98

	[image: ]
	dB
	-12

	
 Note2
	dB
	-12

	RSRP Note2
	dBm/15 KHz
	-110

	IoNote2
	dBm/9 MHz
	-69.95

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Note 1:	OCNG 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:	, RSRP, Io level has been derived from other parameters for information purpose. It is not a settable parameter.



Table A.14.4.2.3.3-3: NTN specific test for E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	Parameter
	Value
	Comment

	Configuration 1
	SCC1
	GSO Test Configuration

	Configuration 2
	SCC2
	NGSO Test Configuration



A.14.4.2.4.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6 + Koffset sub frames after the reception of the timing advance command.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.28A.2.2. The applied timing advance shall be additional to any variation on the timing advance components caused by the satellite ephemeris and common delay information.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
When a repetition period is configured on the uplink, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition segment period for which R>1. The repetition segment period is given by the higher layer parameter Tx-Duration as specified in TS 36.331.
A.14.4.3 Radio Link Monitoring for satellite access
A.14.4.3.1	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A for Satellite access
A.14.4.3.1.1	Test Purpose and Environment
The purpose of this test is to verify that the FD-FDD Cat-M1 UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the SAN PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for Cat-M1 UE defined in clause 7.19A.
The test parameters are given in Tables A.14.4.3.1.1-1, A.14.4.3.1.1-2 and A.14.4.3.1.1-3 below. There is one cell (cell 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. Figure A.14.4.3.1.1-2 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 2 ms. 
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set to 8. 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.

Table A.14.4.3.1.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, FD-FDD duplex mode

	2
	NGSO, FD-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.



Table A.14.4.3.1.1-2: General test parameters for E-UTRAN FD-FDD out-of-sync testing for UE Cat-M1 in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

Out of sync transmission parameters (Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level 
	eCCE
	24
	

	
	M-PDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.8
	

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



Table A.14.4.3.1.1-3: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring tests for Cat-M1 in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.1
	
	R.17 FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	0.1
	-6.8
	-15.8

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	1x1 Low

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 PDCCH 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 SNR3 respectively in figure A.14.4.3.1.1-1.





Figure A.14.4.3.1.1-1: SNR variation for out-of-sync testing
A.14.4.3.1.2	Test Requirements
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (440 ms after the start of time duration T3).
The rate of correct events observed during repeated tests shall be at least 90%.

A.14.4.3.2	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A for Satellite access
A.14.4.3.2.1	Test Purpose and Environment
The purpose of this test is to verify that the FD-FDD Cat-M1 UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the SAN PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for Cat-M1 UE defined in clause 7.19A.
The test parameters are given in Tables A.14.4.3.2.1-1, A.14.4.3.2.1-2 and A.14.4.3.2.1-3 below. There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.14.4.3.2.1-2 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 2 ms. 
In the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set to 4. 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.

Table A.14.4.3.2.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, FD-FDD duplex mode

	2
	NGSO, FD-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.



Table A.14.4.3.2.1-1: General test parameters for E-UTRAN FD-FDD in-sync testing for UE Cat-M1 in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

In sync transmission parameters (Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level 
	eCCE
	4
	

	
	M-PDCCH repetition level
	
	2
	

	
	A, B 

	
	-3
	

	

Out of sync transmission parameters
(Note 1) 
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level
	eCCE
	16
	

	
	M-PDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.36
	

	T4
	s
	0.4
	

	T5
	s
	2
	

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



Table A.14.4.3.2.1-2: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for in-sync radio link monitoring tests for Cat-M1 in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.1
	
	R.17 FDD 

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	5.4
	-3.8
	-12.8
	-1.6
	5.4

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	1x1 Low

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.14.4.3.2.1-1.





Figure A.14.4.3.2.1-1: SNR variation for in-sync testing
A.14.4.3.2.2	Test Requirements
The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (720 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The rate of correct events observed during repeated tests shall be at least 90%.

A.14.4.3.3	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A for Satellite access
A.14.4.3.3.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD Cat-M1 UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the SAN PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for Cat-M1 UE defined in clause 7.19A.
The test parameters are given in Tables A.14.4.3.3.1-1, A.14.4.3.3.1-2 and A.14.4.3.3.1-3 below. There is one cell (cell 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. Figure A.14.4.3.3.1-2 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 20 ms.
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set to 8. 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.

Table A.14.4.3.3.1-1: 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.



Table A.14.4.3.3.1-1: General test parameters for E-UTRAN HD-FDD out-of-sync testing for UE Cat-M1 in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

Out of sync transmission parameters 
(Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level 
	eCCE
	24

	

	
	M-PDCCH repetition level
	
	8

	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	20
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.8
	

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



Table A.14.4.3.3.1-2: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for out-of-sync radio link monitoring tests for Cat-M1 in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.1
	
	R.7 HD-FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	


-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6

	dB
	0.1

	-6.8
	-15.8


	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	1x1 Low

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 PDCCH 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 SNR3 respectively in figure A.14.4.3.3.1-1. 





Figure A.14.4.3.3.1-1: SNR variation for out-of-sync testing
A.14.4.3.3.2	Test Requirements
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (440 ms after the start of time duration T3).
The rate of correct events observed during repeated tests shall be at least 90%.

A.14.4.3.4	E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A for Satellite access
A.14.4.3.4.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD Cat-M1 UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the SAN PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for Cat-M1 UE defined in clause 7.19A.
The test parameters are given in Tables A.14.4.3.4.1-1, A.14.4.3.4.1-2 and A.14.4.3.4.1-3 below. There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.14.4.3.4.1-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode without repetition with a reporting periodicity of 20 ms. 
In the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set to 4. 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.

Table A.14.4.3.4.1-1: 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.



Table A.14.4.3.4.1-1: General test parameters for E-UTRAN HD-FDD in-sync testing for UE Cat-M1 in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

In sync transmission parameters (Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level 
	eCCE
	4
	

	
	M-PDCCH
repetition level
	
	2
	

	
	A, B 

	
	-3
	

	

Out of sync transmission parameters (Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-1 respectively. 

	
	M-PDCCH aggregation level
	eCCE
	16
	

	
	M-PDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	DRX
	
	OFF
	

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	20
	Minimum CQI reporting periodicity

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.36
	

	T4
	s
	0.4
	

	T5
	s
	2
	

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



Table A.14.4.3.4.1-2: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for in-sync radio link monitoring tests for Cat-M1 in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.1
	
	R.7 HD-FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	

-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	5.4
	-3.8
	-12.8
	-1.6
	5.4

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	1x1 Low

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 PDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.14.4.3.4.1-1.




Figure A.14.4.3.4.1-1: SNR variation for in-sync testing
A.14.4.3.4.2	Test Requirements
The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (740 ms after the start of time duration T5) the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0).
The rate of correct events observed during repeated tests shall be at least 90%.
A.14.4.3.5 	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category M1 configured in CEMode A
A.14.4.3.5.1 	Test Purpose and Environment
The purpose of this test is to verify that the FD-FDD category M1 UE configured in CEMode A properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell served by satellite access node (SAN) when DRX is used. This test will partly verify the E-UTRAN FD-FDD radio link monitoring requirements in clause 7.19A.
The test configurations are given in Table A.14.4.3.5.1-1, the test parameters are given in Tables A.14.4.3.5.1-2, A.14.4.3.5.1-3, A.14.4.3.5.1-4 and A.14.4.3.5.1-5. There is one cell (cell 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. Figure A.14.4.3.5.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI during the period 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 the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set 4. 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. The test parameters for GNSS signals are defined in TBD. The UE shall be provided with the valid information about each cell served by SAN in the test before the test.

Table A.14.4.3.5.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, FD-FDD duplex mode

	2
	NGSO, FD-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.




Table A.14.4.3.5.1-2: General test parameters for E-UTRAN FD-FDD out-of-sync tests in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

Out of sync transmission parameters (Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19A.2 and Table 7.19A.2-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	16
	

	
	MPDCCH repetition level
	
	4
	

	
	Ratio of MPDCCH to RS EPRE
	
	
0
	

	
	A, B
	
	-3
	

	DRX cycle 
	ms
	1280
	See Table A.14.4.3.5.1-4

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

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



Table A.14.4.3.5.1-3: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters defined in A.3.1.3
	
	R.17 FDD

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	0.37
	-6.98
	-14.98

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1 

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 MPDCCH 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 SNR3 respectively in figure A.14.4.3.5.1-1.



Table A.14.4.3.5.1-4: DRX-Configuration for E-UTRAN FD-FDD out-of-sync tests for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table A.14.4.3.5.1-5: TimeAlignmentTimer -Configuration for E-UTRAN FD-FDD out-of-sync testing for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.





Figure A.14.4.3.5.1-1: SNR variation for out-of-sync testing in DRX
A.14.4.3.5.2	 Test Requirements
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3.
The rate of correct events observed during repeated tests shall be at least 90%.
A.14.4.3.6 	E-UTRAN FD-FDD Radio Link Monitoring Test for In-sync in DRX for UE Category M1 configured in CEMode A
A.14.4.3.6.1 	Test Purpose and Environment
The purpose of this test is to verify that the FD-FDD category M1 UE configured in CEMode A properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell served by satellite access node (SAN) when DRX is used. This test will partly verify the E-UTRAN FD-FDD radio link monitoring requirements in clause 7.19A.
The test configurations are given in Table A.14.4.3.6.1-1, the test parameters are given in Tables A.14.4.3.6.1-2, A.14.4.3.6.1-3, A.14.4.3.6.1-4 and A.14.4.3.6.1-5. There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.14.4.3.6.1-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI during the period 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 the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set 8. 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. The test parameters for GNSS signals are defined in TBD. The UE shall be provided with the valid information about each cell served by SAN in the test before the test.
Table A.14.4.3.6.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, FD-FDD duplex mode

	2
	NGSO, FD-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.



Table A.14.4.3.6.1-2: General test parameters for E-UTRAN FD-FDD in-sync test in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

In sync transmission parameters
(Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19A.2 and Table 7.19A.2-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	8
	

	
	MPDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	
	0
	

	

Out of sync transmission parameters
(Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19A.2 and Table 7.19A.2-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	24
	

	
	MPDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	40
	See Table A.14.4.3.6.1-4

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

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



Table A.14.4.3.6.1-3: Cell specific test parameters for E-UTRAN FD-FDD (cell # 1) for in-sync radio link monitoring test in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters defined in A.3.1.3
	
	R.17 FDD

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 8
	dB
	-4.58
	-10
	-18
	-10.58
	-4.58

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 MPDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.14.4.3.6.1-1.



Table A.14.4.3.6.1-4: DRX-Configuration for E-UTRAN FD-FDD out-of-sync tests for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	onDurationTimer
	psf10
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table A.14.4.3.6.1-5: TimeAlignmentTimer -Configuration for E-UTRAN FD-FDD out-of-sync testing for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.





Figure A.14.4.3.6.1-1: SNR variation for in-sync testing in DRX
A.14.4.3.6.2	 Test Requirements
The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1120 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The rate of correct events observed during repeated tests shall be at least 90%.
A.14.4.3.7 	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category M1 configured in CEMode A
A.14.4.3.7.1	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category M1 UE configured in CEMode A properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PCell served by satellite access node (SAN) when DRX is used. This test will partly verify the E-UTRAN HD-FDD radio link monitoring requirements in clause 7.19A.
The test configurations are given in Table A.14.4.3.7.1-1, the test parameters are given in Tables A.14.4.3.7.1-2, A.14.4.3.7.1-3, A.14.4.3.7.1-4 and A.14.4.3.7.1-5. There is one cell (cell 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. Figure A.14.4.3.7.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI during the period 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 the test, the RRC parameter numberPRB-Pairs is set to 4 and the RRC parameter mPDCCH-NumRepetition is set 4. 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. The test parameters for GNSS signals are defined in TBD. The UE shall be provided with the valid information about each cell served by SAN in the test before the test.
Table A.14.4.3.7.1-1: 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.




Table A.14.4.3.7.1-2: General test parameters for E-UTRAN HD-FDD out-of-sync tests in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

Out of sync transmission parameters (Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19A.3 and Table 7.19A.3-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	16
	

	
	MPDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	0
	

	DRX cycle 
	ms
	1280
	See Table A.14.4.3.7.1-4

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

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	20
	

	T1
	s
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

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



Table A.14.4.3.7.1-3: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for out-of-sync radio link monitoring tests in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters defined in A.3.1.3
	
	R.7 HD-FDD

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 6
	dB
	0.37
	-6.98
	-14.98

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1 

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 MPDCCH 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 SNR3 respectively in figure A.14.4.3.7.1-1.



Table A.14.4.3.7.1-4: DRX-Configuration for E-UTRAN HD-FDD out-of-sync tests for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	onDurationTimer
	psf20
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	



Table A.14.4.3.7.1-5: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync testing for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.





Figure A.14.4.3.7.1-1: SNR variation for out-of-sync testing in DRX
A.14.4.3.7.2 	Test Requirements
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6520 ms after the start of time duration T3.
The rate of correct events observed during repeated tests shall be at least 90%.
A.14.4.3.8 	E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for UE Category M1 configured in CEMode A
A.14.4.3.8.1 	Test Purpose and Environment
The purpose of this test is to verify that the HD-FDD category M1 UE configured in CEMode A properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell served by satellite access node (SAN) when DRX is used. This test will partly verify the E-UTRAN HD-FDD radio link monitoring requirements in clause 7.19A.
The test configurations are given in Table A.14.4.3.8.1-1, the test parameters are given in Tables A.14.4.3.8.1-2, A.14.4.3.8.1-3, A.14.4.3.8.1-4 and A.14.4.3.8.1-5. There is one cell (cell 1), which is the active cell, in the test. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.14.4.3.8.1-1 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 cell 1. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 20 ms without repetition. In the test, DRX configuration is enabled and DRX inactivity timer has already been expired, i.e. UE tries to decode MPDCCH and to send periodic CQI during the period 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 the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set 8. 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. The test parameters for GNSS signals are defined in TBD. The UE shall be provided with the valid information about each cell served by SAN in the test before the test.
Table A.14.4.3.8.1-1: 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.



Table A.14.4.3.8.1-2: General test parameters for E-UTRAN HD-FDD in-sync test in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length	
	
	Normal
	

	Satellite information
	Config 1
	
	SSC.1
	GSO

	
	Config 2
	
	SSC.2
	NGSO

	

In sync transmission parameters
(Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	In sync threshold Qin, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19A.3 and Table 7.19A.3-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	8
	

	
	MPDCCH repetition level
	
	4
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	
	0
	

	

Out of sync transmission parameters
(Note 1)
	DCI format
	
	6-1A
	As defined in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Out of sync threshold Qout, Cat M1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in clause 7.19A.3 and Table 7.19A.3-1 respectively.

	
	MPDCCH aggregation level 
	eCCE
	24
	

	
	MPDCCH repetition level
	
	8
	

	
	A, B
	
	-3
	

	
	Ratio of MPDCCH to RS EPRE
	dB
	0
	

	DRX cycle
	ms
	40
	See Table A.14.4.3.8.1-4

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

	T310 timer
	ms
	2000
	T310 is enabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	20
	

	T1
	s
	4
	

	T2
	s
	1.6
	

	T3
	s
	1.46
	

	T4
	s
	0.4
	

	T5
	s
	4
	

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



Table A.14.4.3.8.1-3: Cell specific test parameters for E-UTRAN HD-FDD (cell # 1) for in-sync radio link monitoring test in DRX for UE category M1 configured in CEMode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	1.4

	MPDCCH parameters defined in A.3.1.3
	
	R.7 HD-FDD

	OCNG Pattern defined in A.3.2.1 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 8
	dB
	-4.58
	-10
	-18
	-10.58
	-4.58

	Propagation condition
	
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1

	Note 1:	OCNG shall be used such that the resources in cell # 1 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 MPDCCH 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, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in figure A.14.4.3.8.1-1.



Table A.14.4.3.8.1-4: DRX-Configuration for E-UTRAN HD-FDD out-of-sync tests for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	onDurationTimer
	psf20
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf40
	

	shortDRX
	disable
	



Table A.14.4.3.8.1-5: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD out-of-sync testing for UE category M1 configured in CEMode A
	Field
	Value
	Comment

	TimeAlignmentTimer
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	30
	For further information see clause 6.3.2 in TS 36.331 and section 10.1 in TS 36.213.



[image: ]
Figure A.14.4.3.8.1-1: SNR variation for in-sync testing in DRX
A.14.4.3.8.2	 Test Requirements
The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (1140 ms after the start of time duration T5) the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0).
The rate of correct events observed during repeated tests shall be at least 90%.

A.14.5  Void
A.14.6  Measurement performance requirements for UE for satellite access
A.14.6.1	Void
A.14.6.2	Channel quality reporting accuracy for satellite access
A.14.6.2.1	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A for Satellite access
A.14.6.2.1.1	Test Purpose and Environment
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 section 9.1.21A.18.
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.

Table A.14.6.2.1.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, FD-FDD duplex mode

	2
	NGSO, FD-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.



A.14.6.2.1.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.14.6.2.1.2-1 and A.14.6.2.1.2-2. There are two time periods T1 and T2 with different SNR levels. At the start of T2 the active cell should trigger a downlink channel quality report (“Regular DCQR”) as described in clause 5.25 of TS 36.321. Upon receiving the DCQR from the UE, the active cell should re-configure MPDCCH according to the signaled aggregation and repetition levels.
Table A.14.6.2.1.2-1: General Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN FD-FDD Category M1 UE in CE Mode A
	Parameter
	Unit
	Value
	Comment

	CP length	
	
	Normal
	

	DRX
	
	OFF
	

	DCI format
	
	6-1A
	As defined in Table 8.13.2.8-2.

	M-PDCCH repetition level
	
	1
	

	T1
	s
	1
	

	T2 Note 1
	s
	≥ 1
	

	Note 1: 	The active cell should send a DCQR command MAC CE at the start of T2. Enough time should be allowed to verify both accuracy requirements in Table 9.1.21.23-3.



Table A.14.6.2.1.2-2: Cell specific Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN FD-FDD Category M1 UE in CE Mode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.1
	
	R.17 FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 3
	dB
	6
	0

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Channel quality report Note 4
	
	As defined in Table 9.1.21.22-1

	Note 1:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 4:     SIB2 field mpdcch-CQI-Reporting set to ‘fourBits’ indicates 4-bit CQI reporting is allowed.



A.14.6.2.1.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.21A.18.

A.14.6.2.2	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A for Satellite access
A.14.6.2.2.1	Test Purpose and Environment
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 section 9.1.21A.18.
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.

Table A.14.6.2.2.1-1: 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.



A.14.6.2.2.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.14.6.2.2.2-1 and A.14.6.2.2.2-2. There are two time periods T1 and T2 with different SNR levels. At the start of T2 the active cell should trigger a downlink channel quality report (“Regular DCQR”) as described in clause 5.25 of TS 36.321. Upon receiving the DCQR from the UE, the active cell should re-configure MPDCCH according to the signaled aggregation and repetition levels.
Table A.14.6.2.2.2-1: General Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category M1 UE in CE Mode A
	Parameter
	Unit
	Value
	Comment

	CP length	
	
	Normal
	

	DRX
	
	OFF
	

	DCI format
	
	6-1A
	As defined in Table 8.13.2.8-2.

	M-PDCCH repetition level
	
	1
	

	T1
	s
	1
	

	T2 Note 1
	s
	≥ 1
	

	Note 1: 	The active cell should send a DCQR command MAC CE at the start of T2. Enough time should be allowed to verify both accuracy requirements in Table 9.1.21.23-4.



Table A.14.6.2.2.2-2: Cell specific Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category M1 UE in CE Mode A
	Parameter
	Unit
	Test 1

	
	
	T1
	T2

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.2
	
	R.7 HD-FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	A, B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	



-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 3
	dB
	6
	0

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Channel quality report Note 4
	
	As defined in Table 9.1.21.22-1

	Note 1:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 4:     SIB2 field mpdcch-CQI-Reporting set to ‘fourBits’ indicates 4-bit CQI reporting is allowed.



A.14.6.2.2.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.21A.18.


A.14.6.2.3	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B for Satellite access
A.14.6.2.3.1	Test Purpose and Environment
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 section 9.1.21A.19.
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.

Table A.14.6.2.3.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, FD-FDD duplex mode

	2
	NGSO, FD-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.



A.14.6.2.3.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.14.6.2.3.2-1 and A.14.6.2.3.2-2. There are two time periods T1 and T2 with different SNR levels. At the start of T2 the active cell should trigger a downlink channel quality report (“Regular DCQR”) as described in clause 5.25 of TS 36.321. Upon receiving the DCQR from the UE, the active cell should re-configure MPDCCH according to the signaled aggregation and repetition levels.
Table A.14.6.2.3.2-1: General Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN FD-FDD Category M1 UE in CE Mode B
	Parameter
	Unit
	Value
	Comment

	CP length	
	
	Normal
	

	DRX
	
	OFF
	

	DCI format
	
	6-1B
	As defined in Table 8.13.3.8-1.

	M-PDCCH aggregation level
	
	24
	

	T1
	s
	1
	

	T2 Note 1
	s
	≥ 1
	

	Note 1: 	The active cell should send a DCQR command MAC CE at the start of T2. Enough time should be allowed to verify both accuracy requirements in Table 9.1.21.24-1.



Table A.14.6.2.3.2-2: Cell specific Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN FD-FDD Category M1 UE in CE Mode B
	Parameter
	Unit
	Test 1

	
	
	T1
	T2

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.4
	
	R.19 FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.6 FDD

	MPDCCH_RA
	dB
	



-3

	MPDCCH_RB
	dB
	

	PBCH_RA
	dB
	

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 3
	dB
	0
	-12

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Channel quality report Note 4
	
	As defined in Table 9.1.21.22-1

	Note 1:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 4:     SIB2 field mpdcch-CQI-Reporting set to ‘fourBits’ indicates 4-bit CQI reporting is allowed.



A.14.6.2.3.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.21A.19.

A.14.6.2.4	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B for Satellite access
A.14.6.2.4.1	Test Purpose and Environment
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 section 9.1.21A.19.
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.

Table A.14.6.2.4.1-1: 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.



A.14.6.2.4.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. The MAC CE-based downlink channel quality reporting accuracy is tested by using the parameters in Tables A.14.6.2.4.2-1 and A.14.6.2.4.2-2. There are two time periods T1 and T2 with different SNR levels. At the start of T2 the active cell should trigger a downlink channel quality report (“Regular DCQR”) as described in clause 5.25 of TS 36.321. Upon receiving the DCQR from the UE, the active cell should re-configure MPDCCH according to the signaled aggregation and repetition levels.
Table A.14.6.2.4.2-1: General Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category M1 UE in CE Mode B
	Parameter
	Unit
	Value
	Comment

	CP length	
	
	Normal
	

	DRX
	
	OFF
	

	DCI format
	
	6-1B
	As defined in Table 8.13.3.8-1.

	M-PDCCH aggregation level
	
	24
	

	T1
	s
	1
	

	T2 Note 1
	s
	≥ 1
	

	Note 1: 	The active cell should send a DCQR command MAC CE at the start of T2. Enough time should be allowed to verify both accuracy requirements in Table 9.1.21.24-2.



Table A.14.6.2.4.2-2: Cell specific Test Parameters for Downlink channel quality reporting accuracy test for E-UTRAN HD-FDD Category M1 UE in CE Mode B
	Parameter
	Unit
	Test 1

	
	
	T1
	T2

	BWchannel
	MHz
	1.4

	MPDCCH parameters as defined in A.3.1.3.5
	
	R.9 HD-FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.6 FDD

	MPDCCH_RA
	dB
	



-3

	MPDCCH_RB
	dB
	

	PBCH_RA
	dB
	

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	

	dBm/15 kHz
	-98

	SNR Note 3
	dB
	0
	-12

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Channel quality report Note 4
	
	As defined in Table 9.1.21.22-1

	Note 1:	OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 4:     SIB2 field mpdcch-CQI-Reporting set to ‘fourBits’ indicates 4-bit CQI reporting is allowed.



A.14.6.2.4.3	Test Requirements
The downlink channel quality reporting accuracy shall fulfil the requirements in section 9.1.21A.19.



<Next Change>
B.1.X1	Conditions for measurements of intra-frequency E-UTRAN cells for cell re-selection for UE Category M1 for satellite access
This clause defines the E-UTRAN intra-frequency RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot applicable for UE category M1 for a corresponding operating band for satellite access. The band groups for category M1 for satellite access are defined in Section 3.5.1A. The UE category M1 applicability of the conditions in Appendix B.1.X1 is defined in Section 3.6.
The conditions for normal coverage measurements of FDD intra-frequency E-UTRAN cells for cell re-selection are defined in Table B.1.X1-1 and for E-UTRAN HD-FDD are defined in Table B.1.X1-2. 
The conditions for enhanced coverage measurements of FDD intra-frequency E-UTRAN cells for cell re-selection are defined in Table B.1.X1-3 and for E-UTRAN HD-FDD are defined in Table B.1.X1-4. 
Table B.1.X1-1: E-UTRAN intra-frequency measurements for FDD for normal coverage for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum RSRP
	Minimum
SCH_RP
	RSRP Ês/Iot
	SCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-125
	-125
	 -6
	 -6

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.1.X1-2: E-UTRAN intra-frequency measurements for HD-FDD for normal coverage for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum RSRP
	Minimum
SCH_RP
	RSRP Ês/Iot
	SCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-125
	-125
	 -6
	 -6

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.1.X1-3: E-UTRAN intra-frequency measurements for FDD for enhanced coverage for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum RSRP
	Minimum
SCH_RP
	RSRP Ês/Iot
	SCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-135
	-135
	 -15
	 -15

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.1.X1-4: E-UTRAN intra-frequency measurements for HD-FDD for enhanced coverage for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum RSRP
	Minimum
SCH_RP
	RSRP Ês/Iot
	SCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-135
	-135
	 -15
	 -15

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



B.1.X2	Conditions for measurements of intra-frequency NB-IoT cells for cell re-selection for UE Category NB1 and NB2 for satellite access
This clause defines the NB-IoT intra-frequency NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot applicable for a corresponding operating band for satellite access. The band groups for UE category NB1 and NB2 for satellite access are defined in Section 3.5.1A. The UE category NB1 and NB2 applicability of the conditions in Appendix B.1.X2 is defined in Section 3.6.
The conditions for measurements of intra-frequency NB-IoT cells in normal coverage for cell re-selection are defined in Table B.1.X2-1.
The conditions for measurements of intra-frequency NB-IoT cells in enhanced coverage for cell re-selection are defined in Table B.1.X2-2. 
Table B.1.X2-1: NB-IoT intra-frequency measurements for HD-FDD in normal coverage for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRS Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NFDD_SAB_G
	-129
	-129
	 -6
	 -6

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.1.X2-2: NB-IoT intra-frequency measurements for HD-FDD in enhanced coverage for satellite access 
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRS Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NFDD_SAB_G
	-138
	-138
	 -15
	 -15

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.




<Next Change>
B.2.X1	Conditions for E-UTRAN intra-frequency measurements by UE Category M1 for satellite access
This clause defines the E-UTRAN intra-frequency SCH_RP and SCH Ês/Iot applicable for a corresponding operating band for UE category M1 for satellite access. The band groups for category M1 for satellite access are defined in Section 3.5.1A. The UE category M1 applicability of the conditions in Appendix B.2.X1 is defined in Section 3.6.
The conditions for CE mode A intra-frequency E-UTRAN FDD measurements are defined in Table B.2.X1-1 and for E-UTRAN HD-FDD measurements are defined in Table B.2.X1-2.
The conditions for CE mode B for intra-frequency E-UTRAN FDD measurements are defined in Table B.2.X1-3 and for E-UTRAN HD-FDD measurements are defined in Table B.2.X1-4.
Table B.2.X1-1: E-UTRAN intra-frequency measurements for FDD for CE mode A for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum SCH_RP
	SCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-127
	 -6

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.2.X1-2: E-UTRAN intra-frequency measurements for HD-FDD for CE ModeA for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum SCH_RP
	SCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-127
	 -6

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.2.X1-3: E-UTRAN intra-frequency measurements for FDD for CE ModeB for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum SCH_RP
	SCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-136
	 -15

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.2.X1-4: E-UTRAN intra-frequency measurements for HD-FDD for CE mode B for satellite access
	Parameter
	E-UTRA operating band groupsNote 1
	Minimum SCH_RP
	SCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	FDD-M1_SAB_A, FDD-M1_SAB_B
	-136
	 -15

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.


B.2.X2	Conditions for NB-IoT intra-frequency measurements by UE Category NB1 and NB2 for satellite access
This clause defines the NB-IoT intra-frequency NSCH_RP and NSCH Ês/Iot applicable for a corresponding operating band for satellite access. The band groups for UE category NB1 and NB2 for satellite access are defined in Section 3.5.1A. The UE category NB1 and NB2 applicability of the conditions in Appendix B.2.X2 is defined in Section 3.6.
The conditions for intra-frequency measurements in normal coverage are defined in Table B.2.X2-1 and B.2.X2-3.
The conditions for intra-frequency measurements in denhanced coverage are defined in Table B.2.X2-2 and B.2.X2-4.
Table B.2.X2-1: NB-IoT intra-frequency measurements for HD-FDD in normal coverage for satellite access
	Parameter
	E-UTRA/NR operating band groupsNote 1
	Minimum
NSCH_RP
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	NFDD_G NFDD_SAB_G
	-129
	 -6

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.



Table B.2.X2-2: NB-IoT intra-frequency measurements for HD-FDD in enhanced coverage for satellite access
	Parameter
	E-UTRA/NR operating band groupsNote 1
	Minimum
NSCH_RP
	SCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	NFDD_SAB_G
	-138
	 -15

	NOTE 1:	E-UTRA operating band groups for satellite access are defined in Section 3.5.1A.




<End of Change>
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