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<Start of Changes>

[bookmark: _Toc69306357][bookmark: _Toc69310022][bookmark: _Toc76020347][bookmark: _Toc83720835]6.5E.2.3.1	Additional Spectrum emission mask for V2X / non-concurrent operation
6.5E.2.3.1.1	Test purpose
To verify that the power of NR V2X UE emission shall not exceed specified level for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.
6.5E.2.3.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
6.5E.2.3.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5E.2.3.0.
[bookmark: _Hlk164283156][bookmark: _Toc45888366][bookmark: _Toc45888965][bookmark: _Toc59650294][bookmark: _Toc61357566][bookmark: _Toc61359340]6.5E.2.3.1.3.1	Void
[bookmark: _Toc45888367][bookmark: _Toc45888966][bookmark: _Toc59650295][bookmark: _Toc61357567][bookmark: _Toc61359341]6.5E.2.3.1.3.2	Void
6.5E.2.3.1.4	Test description
6.5E.2.3.1.4.1	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 specified in Table 5.2E.1-1 and 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 clause 6.2E.3.1.4.1. The details of the V2X reference measurement channels (RMCs) are specified in Annexe A.7.5 and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
[bookmark: _Hlk164283408]Table 6.5E.2.3.1.4.1-1: Void

1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1 for TE diagram and section A.3.2.7 for UE diagram.
2.	The parameter settings for the NR sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.5E.2.3.1.4.3.
3.	The V2X Reference Measurement Channel is set according to clause 6.2E.3.1.4.1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5] Table 4.11.2-2. Geographical area #1 is also pre-configured in the UE.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5.
6.5E.2.3.1.4.2	Test procedure
Subtest 1: PSCCH/PSSCH
1. 	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5.
2. 	The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the NR sidelink RMC.
3.	Measure the mean power of the UE in the channel bandwidth according to the test configuration from Table 6.2E.3.1.4.1-1, which shall meet the requirements described in Table 6.2E.3.1.5-1. The period of the measurement shall be at least the continuous duration of one sub-frame (1ms) excluding guard symbols.
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.2.3.1.5.1-1 or Table 6.5E.2.3.1.5.2-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. 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.
Subtest 2: PSFCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Cast type Unicast, Test Loop Function On with UE test loop mode E closed for Receive Mode according to TS 38.508-1 [5] clause 4.5.
2.	The UE starts to perform the NR sidelink reception according to SL-PreconfigurationNR.
3.	The UE’s PSFCH transmission occasion is on slot n according to Table 6.2E.3.1.4.1-2. SS transmits PSSCH on combination of slot and subchannel as below:
a) Test ID 1: slot n-6, Lowest sub-channel
b) Test ID 2, 4, 5 and 6: slot n-6, Lowest sub-channel and slot n-3, Highest sub-channel
c) Test ID 3: slot n-3, Highest sub-channel
4.	Measure the mean power of the UE on slot n in the channel bandwidth according to the test configuration from Table 6.2E.3.1.4.1-2, which shall meet the requirements described in Table 6.2E.3.1.5-2. The cumulative measurement period is at least 1ms.
5.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.2.3.1.5.1-2 or Table 6.5E.2.3.1.5.2-2 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. 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.
Subtest 3: S-SSB
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On according to TS 38.508-1 [5] clause 4.5. The UE is synchronized to GNSS,
2.	The UE transmits PSBCH according SL-PreconfigurationNR.
3.	Measure the mean power of the S-SSB in the channel bandwidth according to the test configuration from Table 6.2E.3.1.4.1-3, which shall meet the requirements described in Table 6.2E.3.1.5-3. The cumulative measurement period is at least 1ms.
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.2.3.1.5.1-3 or Table 6.5E.2.3.1.5.2-3 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. 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.
6.5E.2.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10 with following exceptions.

<Unchanged Text Skipped >

[bookmark: _Toc76020358][bookmark: _Toc83720846]6.5E.3.3.1	Additional spurious emissions requirements for V2X / non-concurrent operation
6.5E.3.3.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions under the deployment scenarios where additional requirements are specified.
6.5E.3.3.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
6.5E.3.3.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5E.2.3.0.
[bookmark: _Hlk164285772]Table 6.5E.3.3.1.3-1: Void
[bookmark: _Hlk164285807]Table 6.5E.3.3.1.3-2: Void

6.5E.3.3.1.4	Test description
6.5E.3.3.1.4.1	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 specified in Table 5.2E.1-1 and 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 clause 6.2E.3.1.4. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.7.5 and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
[bookmark: _Hlk164285898]Table 6.5E.3.3.1.4.1-1: Void
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1 for TE diagram and section A.3.2.7 for UE diagram.
2.	The parameter settings for the NR sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.5E.3.3.1.4.3.
3.	The V2X Reference Measurement Channel is set according to clause 6.2E.3.1.4.1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5] Table 4.11.2-2. Geographical area #1 is also pre-configured in the UE.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5.
6.5E.3.3.1.4.2	Test procedure
Subtest 1: PSCCH/PSSCH
1. 	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5.
2. 	The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the NR sidelink RMC.
3.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.3.3.1.5.1-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. 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.
Subtest 2: PSFCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Cast type Unicast, Test Loop Function On with UE test loop mode E closed for Receive Mode according to TS 38.508-1 [5] clause 4.5.
2.	The UE starts to perform the NR sidelink reception according to SL-PreconfigurationNR.
3.	The UE’s PSFCH transmission occasion is on slot n according to Table 6.2E.3.1.4.1-2. SS transmits PSSCH on combination of slot and subchannel as below:
a) Test ID 1: slot n-6, Lowest sub-channel
b) Test ID 2, 4, 5 and 6: slot n-6, Lowest sub-channel and slot n-3, Highest sub-channel
c) Test ID 3: slot n-3, Highest sub-channel
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.3.3.1.5.1-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. 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.
Subtest 3: S-SSB
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On according to TS 38.508-1 [5] clause 4.5. The UE is synchronized to GNSS,
2.	The UE transmits PSBCH according SL-PreconfigurationNR.
3.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.3.3.1.5.1-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. 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.
6.5E.3.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10 with following exceptions.
For "NS_33" see message contents for A-MPR test case in clause 6.2E.3.1.4.3.1.
[bookmark: _Hlk164286032]Table 6.5E.3.3.1.4.3-1: Void

6.5E.3.3.1.5	Test requirement
6.5E.3.3.1.5.1	Message contents exceptions (network signalling value "NS_33")
The transmitted spurious emission power derived in step 3 of subtest 1, step 4 of subtest 2 and step 3 of subtest 3 should be converted to EIRP value depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11]. The EIPR value should not exceed test requirements in Table 6.5E.3.3.1.5.1-1.
Table 6.5E.3.3.1.5.1-1: Test requirements for "NS_33"
	Protected band
	Frequency range (MHz)
	Maximum Level (EIRP2)
	MBW (MHz)

	Frequency range
	5925
	-
	5950
	-30
	1

	Frequency range
	5815
	-
	5855
	-30
	1




<Unchanged Text Skipped >

6.5F.3.3	Additional spurious emissions for shared spectrum channel access
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Test points are TBD except for NS_28 and NS_29
- MU and TT for >6GHz (band n96) are working assumption based on analysis of single TE vendor. Values will be revisited once analysis from other TE vendors is available.
- RMC in Annex A.
- Test coverage for UL-MIMO
- Message exceptions
- Test state and generic procedure are TBD in 38.508-1
6.5F.3.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions under the deployment scenarios where additional requirements are specified.
6.5F.3.3.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR standalone shared spectrum channel access.
6.5F.3.3.3	Minimum conformance requirements
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
6.5F.3.3.3.1	Minimum conformance requirements (network signalling value "NS_28")
[bookmark: _Hlk47429901]When "NS_28" is indicated in the cell, the power of any UE emission for channels assigned within 5150-5350 and 5470-5725 MHz shall not exceed the levels specified in Table 6.5F.3.3.1-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.5F.3.3.3.1-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	20, 40, 60, 80, [100] MHz
	

	47 ≤ f ≤ 74
	-54
	100 kHz

	87.5 ≤ f ≤ 118
	-54
	100 kHz

	174 ≤ f ≤ 230
	-54
	100 kHz

	470 ≤ f ≤ 862
	-54
	100 kHz

	1000 ≤ f ≤ 5150
	-30
	1 MHz

	5350 ≤ f ≤ 5470
	-30
	1 MHz

	5725 ≤ f ≤ 26000
	-30
	1 MHz



The normative reference for this requirement is TS 38.101-1 [2] subclause 6.5F.3.3.1.
6.5F.3.3.3.2	Minimum conformance requirements (network signalling value "NS_29")
When "NS_29" is indicated in the cell, the power of any UE emission for channels assigned within 5150-5350 and 5470-5730 MHz shall not exceed the levels specified in Table 6.5F.3.3.2-1, Table 6.5F.3.3.2-2, and Table 6.F.3.3.2-3. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.5F.3.3.3.2-1: Additional requirements for 20 MHz channel bandwidth
	Center
Frequency Fc
[MHz]
	Protected range
[MHz]
	Minimum requirement
[dBm]
	Measurement bandwidth

	5179.98 ≤ Fc ≤ 5239.98
	5135 ≤ f ≤ 5142
	-26
	1 MHz

	
	5142 < f ≤ 5150
	-18
	

	
	5250 ≤ f < 5250.2
	3 to -2
	

	
	5250.2 ≤ f < 5251
	-2 to -10
	

	
	5251 ≤ f < 5260
	-10 to -18
	

	
	5260 ≤ f < 5266.7
	-18 to -26
	

	
	5266.7 ≤ f ≤ 5365
	-26
	

	5260.02 ≤ Fc ≤ 5320.02
	5135 ≤ f ≤ 5233.3
	-26
	

	
	5233.3 < f ≤ 5240
	-26 to -18
	

	
	5240 < f ≤ 5249
	-18 to -10
	

	
	5249 < f ≤ 5249.8
	-10 to -2
	

	
	5249.8 < f ≤ 5250
	-2 to 3
	

	
	5350 ≤ f ≤ 5365
	-26
	

	5500.02 ≤ Fc ≤ 5719.98
	5420 ≤ f ≤ 5460
	-26
	

	
	5460 < f ≤ 5470
	-19
	

	
	5745 ≤ f < 5765
	-19
	

	
	5765 ≤ f ≤ 5800
	-26
	

	NOTE:	The minimum requirement when specified as a range denotes the emission requirement at the end points of the protected range.  The requirement within the protected range is obtained by linear interpolation between the requirements at the end points.



Table 6.5F.3.3.3.2-2: Additional requirements for 40 MHz channel bandwidth
	Center
Frequency Fc
[MHz]
	Protected range
[MHz]
	Minimum requirement
[dBm]
	Measurement bandwidth

	5190 ≤ Fc ≤ 5230.02
	5100 ≤ f ≤ 5141.6
	-26
	1 MHz

	
	5141.6 < f ≤ 5150
	-18
	

	
	5250 ≤ f < 5251
	-3 to -13
	

	
	5251 ≤ f < 5270
	-13 to -21
	

	
	5270 ≤ f < 5278.4
	-21 to -26
	

	
	5278.4 ≤ f ≤ 5400
	-26
	

	5269.98 ≤ Fc ≤ 5310
	5210 < f ≤ 5221.6
	-26
	

	
	5221.6 < f ≤ 5230
	-26 to -21
	

	
	5230 < f ≤ 5249
	-21 to -13
	

	
	5249 ≤ f ≤ 5250
	-13 to -3
	

	
	5350 ≤ f ≤ 5358.4
	-18
	

	
	5358.4 < f ≤ 5400
	-26
	

	5509.98 ≤ Fc ≤ 5670
	5420 ≤ f ≤ 5460
	-19
	

	
	5460 < f ≤ 5470
	-13
	

	
	5770 ≤ f ≤ 5800
	-19
	

	NOTE:	The minimum requirement when specified as a range denotes the emission requirement at the end points of the protected range.  The requirement within the protected range is obtained by linear interpolation between the requirements at the end points. 



Table 6.5F.3.3.3.2-3: Additional requirements for 60 and 80 MHz channel bandwidth
	Center
Frequency Fc
[MHz]
	Protected range
[MHz]
	Minimum requirement
[dBm]
	Measurement bandwidth

	5200.02 ≤ Fc ≤ 5220
	5020 ≤ f ≤ 5123.2
	-26
	1 MHz

	
	5123.2 < f ≤ 5150
	-18
	

	
	5250 ≤ f < 5251
	-6 to -16
	

	
	5251 ≤ f < 5290
	-16 to -24
	

	
	5290 ≤ f < 5296.7
	-24 to -26
	

	
	5296.7 ≤ f ≤ 5480
	-26
	

	5280 ≤ Fc ≤ 5299.98
	5020 ≤ f ≤ 5203.3
	-26
	

	
	5203.3 < f ≤ 5210
	-26 to -24
	

	
	5210 < f ≤ 5249
	-24 to -16
	

	
	5249 < f ≤ 5250
	-16 to -6
	

	
	5350 ≤ f < 5376.8
	-18
	

	
	5376.8 ≤ f ≤ 5480
	-26
	

	5520 ≤ Fc ≤ 5689.98
	5340 ≤ f ≤ 5460
	-19
	

	
	5460 < f ≤ 5469.5
	-13
	

	
	5469.5 < f ≤ 5470
	-13
	

	
	5770 ≤ f ≤ 5800
	-19
	

	NOTE: The minimum requirement when specified as a range denotes the emission requirement at the end points of the protected range.  The requirement within the protected range is obtained by linear interpolation between the requirements at the end points. 



The normative reference for this requirement is TS 38.101-1 [2] subclause 6.5F.3.3.2.
6.5F.3.3.4	Test description
6.5F.3.3.4.1	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 specified in Table 5.3.5-1. All these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shown in Table 6.5F.3.3.4.1-1 through Table 6.5F.3.3.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5F.3.3.4.1-1: Test Configuration Table (network signalling value "NS_28")
Same test configuration as listed in Table 6.2F.3.4.1-1 shall be used. 

Table 6.5F.3.3.4.1-2: Test Configuration Table (network signalling value "NS_29")
Same test configuration as listed in Table 6.2F.3.4.1-1 shall be used.

1.	Connect the SS to the UE to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A Figure A.3.1.2.2 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.3.3.4.1-1 through Table 6.5F.3.3.4.1-2.
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.3.3.4.3.
6.5F.3.3.4.2	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.3.3.4.1-1 1 through Table 6.5F.3.3.4.1-2. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC..
2.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level.
3.	Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration in Tables 6.5F.3.3.4.1-1 through 6.5F.3.3.4.1-2 as appropriate, which shall meet the requirements in clause 6.5F.3.3.5 with allowed A-MPR values specified in 6.2F.3.5. The measured power shall be verified for each step. The measurement period shall capture the active time slots.
4.	Measure the power of the transmitted signal at each UE antenna connector with a measurement filter of bandwidths to clauses 6.5F.3.3.3.1 to 6.5F.3.3.3.2 as appropriate. The centre frequency of the filter shall be stepped in contiguous steps according to the same table the measured power shall be verified for each step. The measurement period shall capture the active time slots. During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
6.5F.3.3.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and same exceptions listed in 6.2F.3.4.3
6.5F.3.3.5	Test requirement
The measured power at each UE antenna connector derived in step 4 shall meet the requirements for the specified NR band for an additional spurious emission requirement with protected bands as indicated from Table 6.5F.3.3.5.1 to Table 6.5F.3.3.5.2 for different NS values.
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.

<Unchanged Text Skipped >
6.5H.1.2.2	Additional spectrum emission mask for intra-band UL contiguous CA for UL MIMO
Editor’s note: The following aspects are either missing or not yet determined:
· Tests for network signalling value other than NS_04 are not complete.
6.5H.1.2.2.1	Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.
6.5H.1.2.2.2	Test applicability
This test case applies for network signalling values CA_NS_04 to all types of NR UE release 15 and forward that support intra-band UL contiguous CA with UL MIMO.
6.5H.1.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in subclause 6.5H.1.2.0.
6.5H.1.2.2.4	Test description
Same test description as specified in clause 6.5A.2.3.1.4 for intra-band contiguous CA with following exceptions:
For initial conditions:
-	For CA_NS_04, same test configuration as listed in Table 6.2H.1.3.4.1-1 shall be used with only Test IDs 1~4 tested.
-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.6 for TE diagram and section A.3.2.3.11 for UE diagram.
-	The UL Reference Measurement channels are set according to the test configuration tables in clause 6.2H.1.3.4.1.
For test procedures:
-	Step 4 in 6.5A.2.3.1.4.2 is replaced by:
4.	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 clause 6.2H.1.3.4.1 on both PCC and SCC as appropriate. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
-	Step 6 and 7 in 6.5A.2.3.1.4.2 are replaced by:
6.	Measure the sum of mean power from both antenna connectors and all component carriers in the CA configuration of the radio access mode, which shall meet the requirements described in clause 6.2H.1.3. The period of the measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD slots with transient periods are not under test.
7.	Measure the sum of power of the transmitted signal at each antenna connector with a measurement filter of bandwidths according to Table 6.5H.1.2.2.5.1-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. 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.
For message contents:
-	Ensuring Table 4.6.3-182 configured with the condition 2TX_UL_MIMO
-	For CA_NS_04, message contents exceptions in 6.2H.1.3.4.3 for Test IDs 1~4 apply.
6.5H.1.2.2.5	Test requirement
Table 6.5H.1.2.2.5-2: Test Tolerance for Spectrum emission mask
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8dB

	40MHz < BW ≤ 100MHz
	1.5dB
	1.8dB



<Unchanged Text Skipped >

6.5H.1.3.1	General spurious emissions for intra-band UL contiguous CA for UL MIMO
6.5H.1.3.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
6.5H.1.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support intra-band UL contiguous CA with UL MIMO.
6.5H.1.3.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in subclause 6.5H.1.3.0.
6.5H.1.3.1.4	Test description
Same test description as specified in clause 6.5A.3.1.1.4 for intra-band contiguous CA with following exceptions:
For initial conditions:
-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.6 for TE diagram and section A.3.2.3.11 for UE diagram.
For test procedures:
-	Step 4 in 6.5A.3.1.1.4.2 is replaced by:
4.	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 6.5A.3.1.1.4.1-2 on both PCC and SCC as appropriate. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
-	Step 6 in 6.5A.3.1.1.4.2 is replaced by:
[bookmark: _Hlk157590494]6.	Measure the sum of power of the transmitted signal at each antenna connector with a measurement filter of bandwidths according to Table 6.5H.1.3.1.5-1 for intra-band non-contiguous CA. The centre frequency of the filter shall be stepped in contiguous steps according to Table 6.5H.1.3.1.5-1.
	The measured power shall be verified for each step. The measurement period shall capture the active time slots. During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
For message contents:
-	Ensuring Table 4.6.3-182 configured with the condition 2TX_UL_MIMO
6.5H.1.3.1.5	Test requirement
This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with frequency range as indicated in Table 6.5H.1.3.1.5-1 for intra-band contiguous UL CA configuration. The test requirement of configurations for CA operating band including Band n41 also apply for the corresponding CA operating bands with Band n90 replacing Band n41.
For intra-band contiguous CA, the spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) in Table 6.5A.3.1.0-1 from the edge of the aggregated channel bandwidth.
The measured average power of spurious emission, derived in step 6, shall not exceed the described value in Table 6.5H.1.3.1.5-1 for intra-band contiguous UL CA.


<Unchanged Text Skipped >
6.5H.1.3.2	Spurious emissions for UE co-existence for intra-band UL contiguous CA for UL MIMO
6.5H.1.3.2.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to co-existing systems for the specified bands which has specific requirements in terms of transmitter spurious emissions for 2UL CA.
6.5H.1.3.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support intra-band UL contiguous CA with UL MIMO.
6.5H.1.3.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in subclause 6.5H.1.3.0.
6.5H1.3.2.4	Test description
Same test description as specified in clause 6.5A.3.2.1.4 for intra-band contiguous CA with following exceptions:
For initial conditions:
-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.6 for TE diagram and section A.3.2.3.11 for UE diagram.
For test procedures:
-	Step 4 in 6.5A.3.1.1.4.2 is replaced by:
4.	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 6.5A.3.2.1.4.1-2 on both PCC and SCC. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
-	Step 6 in 6.5A.3.1.1.4.2 is replaced by:
6.	Measure the sum of power of the transmitted signal at each antenna connector with a measurement filter of bandwidths according to Table 6.5H.1.3.2.5-1. The centre frequency of the filter shall be stepped in contiguous steps according to Table 6.5H.1.3.2.5-1. The measured power shall be verified for each step. The measurement period shall capture the active time slots. During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
For message contents:
-	Ensuring Table 4.6.3-182 configured with the condition 2TX_UL_MIMO

<Unchanged Text Skipped >

6.5H.1.3.3	Additional spurious emissions for intra-band UL contiguous CA for UL MIMO
Editor’s note: The following aspects are either missing or not yet determined:
-	Tests for network signalling value other than NS_04 are not complete.
6.5H.1.3.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions under the deployment scenarios where additional requirements are specified.
6.5H.1.3.3.2	Test applicability
This test case applies for network signalling values CA_NS_04 to all types of NR UE release 15 and forward that support intra-band UL contiguous CA with UL MIMO.
6.5H.1.3.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in subclause 6.5A.3.3.0.
6.5H.1.3.3.4	Test description
Same test description as specified in clause 6.5A.3.3.1.4 for intra-band contiguous CA with following exceptions:
For initial conditions:
-	For CA_NS_04, same test configuration as listed in Table 6.2H.1.3.4.1-1 shall be used with only Test IDs 3~8 tested.
-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.6 for TE diagram and section A.3.2.3.11 for UE diagram.
[bookmark: _Hlk157696553]-	The UL Reference Measurement channels are set according to the test configuration tables in clause 6.2H.1.3.4.1.
For test procedures:
-	Step 4 in 6.5A.3.3.1.4.2 is replaced by:
4.	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 clause 6.2H.1.3.4.1 on both PCC and SCC as appropriate. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
-	Step 6 and 7 in 6.5A.3.3.1.4.2 are replaced by:
6.	Measure the sum of mean power from both antenna connectors and all component carriers in the CA configuration of the radio access mode, which shall meet the requirements described in clause 6.2H.1.3. The period of the measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD slots with transient periods are not under test. During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
7.	Measure the sum of power of the transmitted signal at each antenna connector with a measurement filter of bandwidths according to Table 6.5H.1.3.3.5.1-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. The centre frequency of the filter shall be stepped in continuous steps according to the same table. The measured power shall be verified for each step. The measurement period shall capture the active time slots.
For message contents:
-	Ensuring Table 4.6.3-182 configured with the condition 2TX_UL_MIMO
-	For CA_NS_04, message contents exceptions in 6.2H.1.3.4.3 for Test IDs 3~8 apply.

<Unchanged Text Skipped >

6.5J.3.1	General spurious emissions for ATG
Editor’s Note: This test is incomplete. The following aspects are not yet determined:
- Annex F MU/TT is FFS.
- Message contents are TBC pending on Rel-18 ASN.1 freeze.
6.5.3J.1.1	Test purpose
To verify that NR ATG UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
6.5.3J.1.2	Test applicability
This test case applies to all types of NR ATG UE release 18 and forward.
6.5.3J.1.3	Minimum conformance requirements
For ATG UE, the minimum conformance requirements shall be the same as in clause 6.5.3.1.3.
The normative reference for this requirement is TS 38.101-1 [2] subclause 6.5J.3
6.5.3J.1.4	Test description
6.5.3J.1.4.1	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 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 6.5.3J.1.4.1-1. 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 6.5.3J.1.4.1-1: Test Configuration Table
	Initial 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, Mid range, High range

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

	Test SCS as specified in Table 5.3.5-1
	Lowest 

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Spurious Emissions testing
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK 
	OuterFull

	2
	
	CP-OFDM QPSK
	Edge_1RB_Left

	3
	
	CP-OFDM QPSK
	Edge_1RB_Right

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 Common UL configuration.



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 and 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 6.5.3J.1.4.1-1.
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 6.5.3J.1.4.3 with no exceptions.
6.5.3J.1.4.2	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 6.5.3J.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level.
3.	Measure the power of the transmitted signal at each antenna connector with a measurement filter of bandwidths according to Table 6.5.3J.1.5-1. The centre frequency of the filter shall be stepped in contiguous steps according to Table 6.5.3J.1.5-1. The measured power shall be verified for each step. The measurement period shall capture the active time slots. During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
6.5.3J.1.4.3	Message contents
FFS
6.5.3J.1.5	Test requirement
This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with frequency range as indicated in Table 6.5.3J.1.5-1.


< End of Changes >

