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[bookmark: _Toc121817594][bookmark: _Toc137543600][bookmark: _Toc152356639]<Unchanged sections skipped>
6.5.2.2	Spectrum emission mask
Editor's Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Addition to applicability spec is pending
- Initial condition and call setup procedure to support NR satellite access is to be updated
- Message exceptions specific to satellite access is to be updated
- Annex F MU/TT is to be updated
[bookmark: _Toc152356640]6.5.2.2.1	Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth
[bookmark: _Toc152356641]6.5.2.2.2	Test applicability
The requirements of this test apply to all types of NR Power Class 3 UE release 17 and forward that support satellite access operation.
[bookmark: _Toc152356642]6.5.2.2.3	Minimum conformance requirements
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies offset greater than ΔfOOB, the spurious requirements in clause 6.5.3 are applicable.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
The power of any UE emission shall not exceed the levels specified in Table 6.5.2.3-1 for the specified channel bandwidth.
Table 6.5.2.3-1: General NR spectrum emission mask
	[bookmark: MCCQCTEMPBM_00000045]ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10, 15, 20
	

	± 0-1
	-13
	-13
	1 % of channel BW

	± 1-5
	-10
	-10
	1 MHz

	± 5-6
	-13
	
	

	± 6-10
	-25
	
	

	± 5-BWChannel
	
	-13
	

	± BWChannel-(BWChannel+5)
	
	-25
	



The normative reference for this requirement is TS 38.101-5 [11] clause 6.5.2.2.
[bookmark: _Toc152356643]6.5.2.2.4	Test description
6.5.2.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in TS 38.521-1 [2] Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 38.521-1 [2] Annex C.2.
Table 6.2.2.4.1-1: Test Configuration Table for power class 3 (contiguous allocation)
	[bookmark: MCCQCTEMPBM_00000046]Default Conditions

	Test Environment as specified in TS 38.508-1 [12] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [12] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [12] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1 
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	[bookmark: _MCCTEMPBM_CRPT44170108___4]Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	[bookmark: _MCCTEMPBM_CRPT44170109___4][bookmark: _MCCTEMPBM_CRPT44170110___4]
	
	Default
	Default
	N/A for Spectrum Emission Mask test case
	Modulation (NOTE 2)
	RB allocation (NOTE 1)

	[bookmark: _MCCTEMPBM_CRPT44170111___4][bookmark: _MCCTEMPBM_CRPT44170112___4]44
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170113___4][bookmark: _MCCTEMPBM_CRPT44170114___4]54
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170115___4][bookmark: _MCCTEMPBM_CRPT44170116___4]64
	Default
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	[bookmark: _MCCTEMPBM_CRPT44170117___4][bookmark: _MCCTEMPBM_CRPT44170118___4]7
	Low
	
	
	
	DFT-s-OFDM QPSK
	Edger_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170119___4][bookmark: _MCCTEMPBM_CRPT44170120___4]8
	High
	
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170121___4][bookmark: _MCCTEMPBM_CRPT44170122___4]9
	Default
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	[bookmark: _MCCTEMPBM_CRPT44170123___4][bookmark: _MCCTEMPBM_CRPT44170124___4]10
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170125___4][bookmark: _MCCTEMPBM_CRPT44170126___4]11
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170127___4][bookmark: _MCCTEMPBM_CRPT44170128___4]12
	Default
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	[bookmark: _MCCTEMPBM_CRPT44170129___4][bookmark: _MCCTEMPBM_CRPT44170130___4]13
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170131___4][bookmark: _MCCTEMPBM_CRPT44170132___4]14
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170133___4][bookmark: _MCCTEMPBM_CRPT44170134___4]15
	Default
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	[bookmark: _MCCTEMPBM_CRPT44170135___4][bookmark: _MCCTEMPBM_CRPT44170136___4]19
	Low
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170137___4][bookmark: _MCCTEMPBM_CRPT44170138___4]20
	High
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170139___4][bookmark: _MCCTEMPBM_CRPT44170140___4]21
	Default
	
	
	
	CP-OFDM QPSK
	Outer_Full

	[bookmark: _MCCTEMPBM_CRPT44170141___4][bookmark: _MCCTEMPBM_CRPT44170142___4]22
	Low
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170143___4][bookmark: _MCCTEMPBM_CRPT44170144___4]23
	High
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170145___4][bookmark: _MCCTEMPBM_CRPT44170146___4]24
	Default
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	[bookmark: _MCCTEMPBM_CRPT44170147___4][bookmark: _MCCTEMPBM_CRPT44170148___4]25
	Low
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170149___4][bookmark: _MCCTEMPBM_CRPT44170150___4]26
	High
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170151___4][bookmark: _MCCTEMPBM_CRPT44170152___4]27
	Default
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	[bookmark: _MCCTEMPBM_CRPT44170153___4][bookmark: _MCCTEMPBM_CRPT44170154___4]28
	Low
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	[bookmark: _MCCTEMPBM_CRPT44170155___4][bookmark: _MCCTEMPBM_CRPT44170156___4]29
	High
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	[bookmark: _MCCTEMPBM_CRPT44170157___4][bookmark: _MCCTEMPBM_CRPT44170158___4]30
	Default
	
	
	
	CP-OFDM 256 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.
NOTE 2:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
NOTE 3:	 VOID
NOTE 4:	UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79, or in TDD mode the IE powerBoostPi2BPSK is set to 0 for bands n40, n41, n77, n78 and n79.
NOTE 5:	For Power Class 3 testing, UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79, or in TDD mode the IE powerBoostPi2BPSK is set to 0 for bands n40, n77, n78 and n79.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [12] Annex A, Figure A.3.1.1.1 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [12] subclause 4.4.3.
3.	Downlink signals are initially set up according to TS 38.521-1 [2] Annex C.0, C.1, C.2, and uplink signals according to TS 38.521-1 [2] Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement Channel is set according to Table 6.2.2.4.1-1.
5.	Propagation conditions are set according to TS 38.521-1 [2] Annex B.0.
6.	UE location according to TS 38.508-1 [12] clause [to be updated]5.6.1 is provided to the UE through AT commands or any other preconfigured means. 
7.	Test equipment shall emulate Zero Doppler conditions in service link and Common TA delay according to SIB19 configuration in TS 38.508-1 [12]. Test equipment shall emulate the signal with doppler and delay according to ephemeris defined in TS 38.508 [12] Table 5.6.2.1-1 for GSO if UE supports only GSO or both GSO and NGSO satellites and Table 5.6.2.1-3 for NGSO (LEO-1200) if UE supports only NGSO satellites. Test system shall send same SIB19 information during the duration of the test as defined in TS 38.508-1 [12] clause 5.6.3.1
8.	Deactivate UE prediction of satellite trajectory by any preconfigured means.
9.	Ensure the UE is in State [to be updated] with generic procedure parameters [to be updated], Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [12] clause 4.5. Message contents are defined in clause 6.2.2.4.3.
6.5.2.2.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.2.2.4.1-1, Table 6.5.2.2.4.1-2, Table 6.5.2.2.4.1-2a and Table 6.5.2.2.4.1-3. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Send continuously power control "up" commands to the UE until the UE transmits at PUMAX level. Allow at least 200 ms for the UE to reach PUMAX level.
3.	Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Tables 6.2.2.5-1 to 6.2.2.5-9. The period of the measurement shall be at least the continuous duration of 1 ms over consecutive active uplink slots. For TDD, only slots consisting of only UL symbols are under test.
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.5.2.2.5-1. The centre frequency of the filter shall be stepped in continuous steps according to the same table. The measured power shall be recorded for each step. The measurement period shall capture the active TSs.
NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.5.2.2.4.1-1, table 6.5.2.2.4.1-2, and table 6.5.2.2.4.1-2a, send an NR RRCReconfiguration message according to TS 38.508-1 [12] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
6.5.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [12] clause 4.6 ensuring Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED for NR band.

Message contents are according to TS 38.508-1 [to be updated12] subclause 4.6 and 5.4 with the following exceptions: SIB19 message contents according to TS 38.508-1 [12] clause 5.6.2.1. In addition the below PUSCH-Config IE needs to be configured.
Table 6.5.2.2.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [12] subclause 4.6.3 Table 4.6.3-118 PUSCH-Config

	[bookmark: _MCCTEMPBM_CRPT44170161___4]Information Element
	Value/remark
	Comment
	Condition

	PUSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType0
	
	Almost contiguous allocation 

	
	resourceAllocationType1
	
	Contiguous allocation 

	}
	
	
	



[bookmark: _Toc152356644]6.5.2.2.5	Test requirement
The measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Tables 6.2.2.5-1, and the power of any UE emission shall fulfil requirements in Table 6.5.2.2.5-1.
Table 6.5.2.2.5-1: General NR spectrum emission mask
	[bookmark: MCCQCTEMPBM_00000047]ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10, 15, 20
	

	± 0-1
	-13+TT
	-13+TT
	1 % of channel BW

	± 1-5
	-10+TT
	-10+TT
	1 MHz

	± 5-6
	-13+TT
	
	

	± 6-10
	-25+TT
	
	

	± 5-BWChannel
	
	-13+TT
	

	± BWChannel-(BWChannel+5)
	
	-25+TT
	



Table 6.5.2.2.5-2: Test Tolerance (Spectrum Emission Mask)
[bookmark: _MCCTEMPBM_CRPT44170162___4][to be updated]
[bookmark: _MCCTEMPBM_CRPT44170163___4]NOTE:	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
<End of changes>

