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<< Start of changes >>
[bookmark: _Toc83720851]6.5F.2.2	Spectrum emission mask for operation with shared spectrum channel access
[bookmark: _Hlk79165295]Editor’s Note:
- Test config table is FFS
- Message content is TBD
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 subclause 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.
[bookmark: _Toc83720852]6.5F.2.2.1	Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth when UE is operating with shared spectrum channel access.
[bookmark: _Toc83720853]6.5F.2.2.2	Test applicability
[bookmark: _Hlk77891271]This test case applies to all types of NR UE release 16 and forward that support NR standalone shared spectrum channel access.
[bookmark: _Toc83720854]6.5F.2.2.3	Minimum conformance requirements
Instead of the general spectrum emission mask requirement in clause 6.5.2.2, when operating with shared spectrum channel access the relative power of any UE emission shall not exceed the levels specified in Table 6.5F.2.2.3-1 for the specified channel bandwidth or -30 dBm/MHz whichever is the greatest. The spectrum emission mask for operation with shared spectrum channel access is defined relative to the maximum power density in a 1 MHz measurement bandwidth within the channel bandwidth.
The spectrum emission mask for operation with shared spectrum channel access applies to frequencies (ΔfOOB) starting from the  edge of the assigned channel bandwidth. For frequencies offset greater than ΔfOOB, the spurious requirements in clause 6.5.3 are applicable.
Table 6.5F.2.2.3-1: Spectrum emission mask for operation with shared spectrum channel access
	Spectrum emission limit (dBr) / Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	Measurement bandwidth
(MBW)

	± 0-1
	
	[100kHz]3

	± 1-5
	NOTE 1
	NOTE 1
	NOTE 1
	NOTE 1
	NOTE 1
	1 MHz

	± 5-10
	NOTE 2
	
	
	
	
	

	± 10-20
	-40
	NOTE 2
	
	
	
	

	± 20-30
	
	-40
	NOTE 2
	
	
	

	± 30-40
	
	
	
	NOTE 2
	
	

	± 40-50
	
	
	-40
	
	NOTE 2
	

	± 50-60
	
	
	
	
	
	

	± 60-70
	
	
	
	-40
	
	

	± 70-80
	
	
	
	
	
	

	± 80-100
	
	
	
	
	-40
	

	NOTE 1:	Given as:  where 
NOTE 2:	Given as:  where 
NOTE 3:	The measured value shall be scaled by a factor equal to the ratio of the reference bandwidth (1 MHz) to the measurement bandwidth before the emission limit (dBr) is applied.
NOTE 4:	The carrier leakage exceptions from Table 6.4F.2.3.3-1 apply and carrier leakage contribution shall be removed prior to setting the 0dBr level of the mask, the reported carrier frequency location in txDirectCurrentLocation field of the UplinkTxDirectCurrentBWP can be used to cancel the carrier leakage contribution. If txDirectCurrentLocation is not available or is reported with value 3300 or 3301, a carrier frequency location at the centre of the channel shall be assumed.



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.
[bookmark: _Toc59650315][bookmark: _Toc61357587][bookmark: _Toc61359361][bookmark: _Toc67916300][bookmark: _Toc75533844][bookmark: _Toc75819730][bookmark: _Toc76508574][bookmark: _Toc76717524][bookmark: _Toc83720855][bookmark: _Hlk40188429]6.5F.2.2.3.1	Spectrum emission mask for non-transmitted channels
In the case of non-transmitted 20 MHz channel(s) on the edges of an assigned channel bandwidth the spectrum emission mask for operation with shared spectrum channel access, specified in Table 6.5F.2.2.3-1, is applied by using the total bandwidth of the remaining transmitted channels. The spectrum emission mask for non-transmitted channels is floored at -28dBr.
The relative power of any UE emission shall not exceed the most stringent levels given by the spectrum emission mask for operation with shared spectrum channel access with full channel bandwidth and the spectrum emission mask for non-transmitted channels with the channel bandwidth of the transmitted channels in the case of non-transmitted channels at the edge of an assigned channel bandwidth.
An exception to the spectrum emission mask for non-transmitted channels allows a single [2] MHz bandwidth to extend to [-28] dBc relative to total transmit power, or [-20] dBm, whichever is the greatest.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5F.2.2.
[bookmark: _Toc83720856]6.5F.2.2.4	Test description
6.5F.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, test channel bandwidths and sub-carrier spacing based on NR operating bands with shared spectrum channel access specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.5F.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5F.2.2.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, High rangeFFS

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, HighestFFS

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

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Spectrum Emission Mask test case
	Modulation
	RB allocation

	
	
	
	
	
	
	

	
	
	
	
	N/A for Spectrum Emission Mask test case
	Modulation
	RB allocation

	11
	Low
	Default
	Default
	
	DFT-s-OFDM PI/2 BPSK1
	Edge_1RB_Left

	21
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK1
	Edge_1RB_Right

	31
	Default
	
	
	
	DFT-s-OFDM PI/2 BPSK1
	Outer Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Right

	6
	Default
	
	
	
	DFT-s-OFDM QPSK
	Outer Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	9
	Default
	
	
	
	DFT-s-OFDM 16 QAM
	Outer Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Left

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Right

	12
	Default
	
	
	
	DFT-s-OFDM 64 QAM
	Outer Full

	13
	Low
	
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Left

	14
	High
	
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Right

	15
	Default
	
	
	
	DFT-s-OFDM 256 QAM
	Outer Full

	16
	Low
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	17
	High
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	18
	Default
	
	
	
	CP-OFDM QPSK
	Outer Full

	19
	Low
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	20
	High
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	21
	Default
	
	
	
	CP-OFDM 16 QAM
	Outer Full

	22
	Low
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	23
	High
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	24
	Default
	
	
	
	CP-OFDM 64 QAM
	Outer Full

	25
	Low
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	26
	High
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	27
	Default
	
	
	
	CP-OFDM 256 QAM
	Outer Full

	283
	Low
	
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS3
	Edge_1RB_Left

	293
	High
	
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS3
	Edge_1RB_Right

	303
	Default
	
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS3
	Outer Full

	NOTE 1: Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 2: Edge_1RB_Left is only for Low range test frequency, and Edge_1RB_Right is only for High range test frequency.
NOTE 3: Applicable to UEs indicating support for UE capability lowPAPR-DMRS-PUSCHwithPrecoding-r16



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.5F.2.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.5F.2.2.4.3
6.5F.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 6.5F.2.2.4.1-1. 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 200ms 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 Table 6.2F.2.5-16.2F.1.5-1. The period of the measurement shall be at least the continuous duration of 1ms over consecutive active uplink slots. 
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.5F.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 6.5F.2.2.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
6.5F.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with the following exceptions:
FFS
[bookmark: _Toc83720857]6.5F.2.2.5	Test requirement
The measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2F.2.5-16.2F.1.5-1, and the power of any UE emission shall fulfil requirements in Table 6.5F.2.2.5-1.
Table 6.5F.2.2.5-1: General NR spectrum emission mask
	Spectrum emission limit (dBr) / Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	Measurement bandwidth
(MBW)

	± 0-1
	
	[100kHz]3

	± 1-5
	(NOTE 1) +TT
	(NOTE 1) +TT
	(NOTE 1) +TT
	(NOTE 1) +TT
	(NOTE 1) +TT
	1 MHz

	± 5-10
	(NOTE 2) +TT
	
	
	
	
	

	± 10-20
	-40 +TT
	(NOTE 2) +TT
	
	
	
	

	± 20-30
	
	-40 +TT
	(NOTE 2) +TT
	
	
	

	± 30-40
	
	
	
	(NOTE 2) +TT
	
	

	± 40-50
	
	
	-40 +TT
	
	(NOTE 2) +TT
	

	± 50-60
	
	
	
	
	
	

	± 60-70
	
	
	
	-40 +TT
	
	

	± 70-80
	
	
	
	
	
	

	± 80-100
	
	
	
	
	-40 +TT
	

	NOTE 1:	Given as:  where 
NOTE 2:	Given as:  where 
NOTE 3:	The measured value shall be scaled by a factor equal to the ratio of the reference bandwidth (1 MHz) to the measurement bandwidth before the emission limit (dBr) is applied.
NOTE 4:	The carrier leakage exceptions from Table 6.4F.2.3.3-1 apply and carrier leakage contribution shall be removed prior to setting the 0dBr level of the mask, the reported carrier frequency location in txDirectCurrentLocation field of the UplinkTxDirectCurrentBWP can be used to cancel the carrier leakage contribution. If txDirectCurrentLocation is not available or is reported with value 3300 or 3301, a carrier frequency location at the centre of the channel shall be assumed.
NOTE 5:   TT for each frequency and channel bandwidth is specified in Table 6.5F.2.2.5-2.


  FFS

Table 6.5F.2.2.5-2: Test Tolerance (Spectrum Emission Mask)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz
	6.0GHz < f ≤ 7.125GHz

	BW ≤ 100MHz
	1.5 dB
	1.8 dB
	1.8 dB
	TBD



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.
<< Unchanged sections skipped>>
<< End of changes >>

