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-------- Start of changes --------
[bookmark: _Toc27478200][bookmark: _Toc36226915][bookmark: _Toc44324200][bookmark: _Toc52990394][bookmark: _Toc60823593][bookmark: _Toc60825515][bookmark: _Toc69306280][bookmark: _Toc69309945][bookmark: _Toc76020269][bookmark: _Toc83720757]6.5A	Output RF spectrum emissions for CA and NR-DC
[bookmark: _Toc27478201][bookmark: _Toc36226916][bookmark: _Toc44324201][bookmark: _Toc52990395][bookmark: _Toc60823594][bookmark: _Toc60825516][bookmark: _Toc69306281][bookmark: _Toc69309946][bookmark: _Toc76020270][bookmark: _Toc83720758]6.5A.1	Occupied bandwidth for CA and NR-DC
[bookmark: _Toc27478202][bookmark: _Toc36226917][bookmark: _Toc44324202][bookmark: _Toc52990396][bookmark: _Toc60823595][bookmark: _Toc60825517][bookmark: _Toc69306282][bookmark: _Toc69309947][bookmark: _Toc76020271][bookmark: _Toc83720759]6.5A.1.0	Minimum conformance requirements
[bookmark: _Toc27478203][bookmark: _Toc36226918][bookmark: _Toc44324203][bookmark: _Toc52990397][bookmark: _Toc60823596][bookmark: _Toc60825518][bookmark: _Toc69306283][bookmark: _Toc69309948][bookmark: _Toc76020272][bookmark: _Toc83720760]6.5A.1.0.1	Void
[bookmark: _Toc60823597][bookmark: _Toc60825519][bookmark: _Toc69306284][bookmark: _Toc69309949][bookmark: _Toc76020273][bookmark: _Toc83720761]6.5A.1.0.1a	Occupied bandwidth for Intra-band contiguous CA
[bookmark: _Toc60823598]For intra-band contiguous carrier aggregation the occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth defined in subclause 5.3A.3.
[bookmark: _Toc27478204][bookmark: _Toc36226919][bookmark: _Toc44324204][bookmark: _Toc52990398][bookmark: _Toc60823599][bookmark: _Toc60825520][bookmark: _Toc69306285][bookmark: _Toc69309950][bookmark: _Toc76020274][bookmark: _Toc83720762]6.5A.1.0.2	Occupied bandwidth for Intra-band non-contiguous CA
[bookmark: _Toc27478205][bookmark: _Toc36226920][bookmark: _Toc44324205][bookmark: _Toc52990399]For intra-band non-contiguous carrier aggregation, the OBW requirement is met when the ratio of the transmitted power in all sub-blocks of the uplink CA configuration to the total integrated power of the transmitted spectrum is greater than 99%.
[bookmark: _Toc76020275][bookmark: _Toc83720763]6.5A.1.0.3	Occupied bandwidth for Inter-band CA and NR-DC
[bookmark: _Toc60823600][bookmark: _Toc27478206][bookmark: _Toc36226921][bookmark: _Toc44324206][bookmark: _Toc52990400]For inter-band carrier aggregation and dual connectivity with uplink assigned to two NR bands, the occupied bandwidth is defined per component carrier. Occupied bandwidth is the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on assigned channel bandwidth on the component carrier. The occupied bandwidth shall be less than the channel bandwidth specified in Table 6.5.1.3-1.
[bookmark: _Toc60825521][bookmark: _Toc69306286][bookmark: _Toc69309951][bookmark: _Toc76020276][bookmark: _Toc83720764]6.5A.1.1	Occupied bandwidth for CA (2UL CA) and NR-DC
Editor’s Note:
- Due to lack of MPR requirements in core specification, this test case is incomplete for intra-band contiguous UL CA for power class 2 UEs indicating IE dualPA-Architecture supported, and incomplete for intra-band non-contiguous UL CA for power class 2 UEs, and power class 3 UEs when signalling is absent for dualPA-Architecture.
- MU needs to be reassessed.
6.5A.1.1.1	Test purpose
To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE are less than their specific limits for 2 UL CA or NR-DC
6.5A.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports 2UL CA or NR UE release 16 and forward that support NR-DC.
6.5A.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in subclause 6.5A.1.0.
6.5A.1.1.4	Test description
6.5A.1.1.4.1	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 CA configurations specified in clause 5.5A or NR-DC configurations specified in 5.5B. All of these configurations shall be tested with applicable test parameters for each CA or NR-DC configuration, are shown in Table 6.5A.1.1.4.1-1 for inter-band UL CA and NR-DC, table 6.5A.1.1.4.1-2 for intra-band contiguous CA and table 6.5A.1.1.4.1-3 for intra-band non-contiguous CA. 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 6.5A.1.1.4.1-1: Inter band CA and NR-DC 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
	Mid range for both PCC and SCC (NOTE 4, NOTE 5)

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest for both PCC and SCC
Highest for both PCC and SCC
(NOTE 5)

	Test SCS as specified in Table 5.3.5-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration for PCC & SCC (NOTE 5)
	Uplink Configuration

	
	
	Modulation for all CCs
	 RB allocation (NOTE 1, NOTE 5)

	
	
	(NOTE 2)
	PCC
	SCC

	1
	N/A for this test
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	CA or NR-DC Configuration Test CC Combination settings are checked separately for each CA or NR-DC Configuration, which applicable aggregated channel bandwidths are specified in Table 5.3A.54-1.
NOTE 3:	Test Channel Bandwidths and Test SCS are checked separately for each NR CA or NR-DC band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A.3.1-1 and 5.5B.1-1.
NOTE 4:	For NR band n28, 30MHz test channel bandwidth is tested with Low range test frequencies.
NOTE 5:   For NR-DC testing replace PCC by PCell and SCC by PSCell.



Table 6.5A.1.1.4.1-2: Intra band contiguous CA 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
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	All aggregated channel bandwidth

	Test SCS as specified in Table 5.3.5-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration for PCC & SCC
	Uplink Configuration

	
	
	Modulation for all CCs 
	 RB allocation (NOTE 1)

	
	
	(NOTE 2)
	

	1
	N/A for this test
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1A-1a.
NOTE 2:	CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1. 
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg, only the combination with the highest NRB_PCC is tested.



Table 6.5A.1.1.4.1-3: Intra band non-contiguous CA 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
	For test frequencies refer to “Range” columns

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	All aggregated channel bandwidth

	Test SCS as specified in Table 5.3.5-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	ID
	CA config
	DL config
	UL config

	
	PCC
	SCC
	Wgap
	
	CC MOD
	RB allocation (NOTE 1)

	
	Band
	Range
	Band
	Range
	
	
	
	PCC
	SCC

	1
	nX
	CC1
	nX
	CC2
	Max (NOTE 4)
	N/A
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	NOTE 1:	The RB allocation is defined in table 6.1-1 for each CC.
NOTE 2:	Test Channel Bandwidths and Test SCS are checked separately for each NR CA band combination, which applicable channel bandwidths and SCS are specified in Table 5.5A.2-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg, only the combination with the highest NRB_PCC is tested.
NOTE 4:	The Wgap is defined to be widest possible on band based on the PCC and SCC configuration



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.1.3 for TE diagram and section A.3.2.1 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 for PCC 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 6.5A.1.1.4.1-1 to Table 6.5A.1.1.4.1-3.
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 for NR CA case, Connectivity NR-DC for NR-DC case, 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 6.5A.1.1.4.3.
6.5A.1.1.4.2	Test procedure
1.	For NR CA case SS Cconfigures SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	For NR CA case SS The SS shall configures SCC as per TS 38.508-1 [5] clause 5.5.1. Message contents are defined in clause 6.5A.1.1.4.3.
3.	For NR CA case SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [18], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[19], clause9.3).
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.1.1.4.1-1 or Table 6.5A.1.1.4.1-2 as appropriate. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	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.
6.	For inter-band CA and NR-DC: measure the power spectrum distribution of both PCC and SCC for NR CA case or of both PCell and PScell for NR-DC case within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. 
For Intra-band contiguous CA: measure the power spectrum distribution over all component carriers within two times or more range over the aggregated channel bandwidth requirement for Occupied Bandwidth specification centring on the centre of aggregated channel bandwidth. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is at least 1ms over consecutive active uplink slots.
For intra-band non-contiguous CA: measure the power spectrum distribution of each sub-block over all component carriers within the requirement for Occupied Bandwidth for CA specification, centring on the carrier frequency of each sub-block in CA configuration. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is one active uplink subframe. For TDD slots with transient periods are not under test.
7.	Calculate the total power within the range of all frequencies measured in step 6 and save this value as “Total power”. “Total power” is calculated for each CC separately for inter-band carrier aggregation and dual connectivity, and for all CCs together for intra-band contiguous and non-contiguous carrier aggregation.
8.	Identify the measurement window whose centre is aligned on the centre of the channel bandwidth on each carrier for inter-band carrier aggregation and dual connectivity, or on the centre of the aggregated channel bandwidth for intra-band contiguous carrier aggregation or centring on each carrier frequency of each sub-block for which the sum of the power measured is 99% of the “Total power”.
9.	The “Occupied Bandwidth” is the width of the measurement window obtained in step 8.
6.5A.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with following exception.
Table 6.5A.1.1.4.3-1: FrequencyInfoUL-SIB for inter-band CA and NR-DC
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	20
	
	Power class 3 and Inter-band CA or NR-DC



Table 6.5A.1.1.4.3-2: FrequencyInfoUL-SIB for intra-band contiguous CA (contiguous RB allocation)
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	15
	
	Power class 3 and Bandwidth class B

	
	10
	
	Power class 3 and Bandwidth class C



6.5A.1.1.5	Test requirements
For inter-band carrier aggregation and dual connectivity, the measured Occupied Bandwidth for each component carrier shall not exceed values in Table 6.5A.1.1.5-1.
Table 6.5A.1.1.5-1: Occupied channel bandwidth
	
	NR channel bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	Occupied channel bandwidth (MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100



For intra-band contiguous carrier aggregation, the measured Occupied Bandwidth shall not exceed the aggregated channel bandwidth as defined in subclause 5.3A.3.
For intra-band non-contiguous carrier aggregation, the measured Occupied Bandwidth shall not exceed values of channel bandwidth as defined in section 5.5A.2.

-------- Skipped unchanged clauses --------
[bookmark: _Toc52990427][bookmark: _Toc60823630][bookmark: _Toc60825551][bookmark: _Toc69306311][bookmark: _Toc69309976][bookmark: _Toc76020301][bookmark: _Toc83720789]6.5B	Void Output RF spectrum emissions for NR-DC
For inter-band NR-DC with one uplink carrier assigned per NR band, the output RF spectrum emissions for the corresponding inter-band CA configuration as specified in clause 6.5A applies.

[bookmark: _Toc27478234][bookmark: _Toc36226949][bookmark: _Toc44324234][bookmark: _Toc52990428][bookmark: _Toc60823631][bookmark: _Toc60825552][bookmark: _Toc69306312][bookmark: _Toc69309977][bookmark: _Toc76020302][bookmark: _Toc83720790]6.5C	Output RF spectrum emissions for SUL

-------- End of changes --------
