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<Start of Changes>
[bookmark: _Toc27477851][bookmark: _Toc36226535][bookmark: _Toc44323792][bookmark: _Toc52989972][bookmark: _Toc60823168][bookmark: _Toc60825090][bookmark: _Toc69305987][bookmark: _Toc69309806][bookmark: _Toc76020118][bookmark: _Toc83720592][bookmark: _Toc90916448][bookmark: _Toc90916645][bookmark: _Toc90917401]6.2A.3.0.3	UE additional maximum output power reduction for inter-band CA
Unless otherwise stated, for inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in subclause 6.2.3 apply for each uplink component carrier.
Unless specified in Table 6.2A.3.0.3-1, for inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.3 apply only to the indicated carrier. The requirements in Table 6.2A.3.0.3-1 are specified in terms of an additional spectrum emission requirement with their associated network signalling values and the allowed A-MPR. Unless otherwise stated, the combined requirements and allowed A-MPR are applicable on both bands when both component carriers are active. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet the additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. In case of a power class 3 UE, when IE powerBoostPi2BPSK is set to 1, power class 2 A-MPR values apply.
For almost contiguous allocations in CP-OFDM waveforms in power class 3, the allowed A-MPR defined in clause 6.2.3 is increased by CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB, where NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs, and the parameter LCRB is replaced by NRB_alloc + NRB_gap in specifying the RB allocation regions.
Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in 6.2.2 tables 6.2.2-1.
The emission requirements specified in Table 6.2A.3.0.3-1 also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.2A.3.0.3-1: Additional Requirements for uplink inter-band carrier aggregation (two-bands)
	NR CA combination
	Band
	Applied
NS
	Requirements
(clause)
	A-MPR
(table/clause)
	Note

	
	n1
	05
	6.5.3.3.3.4
	Clause 6.2.3.3.4
	

	CA_n1-n3
	
	05U
	6.5.3.3.3.4, 6.5.2.4.2
	Clause 6.2.3.3.4
	1

	
	n3
	100
	6.5.2.4.2
	Table 6.2.3.3.1-2
	

	
	n1
	05
	6.5.3.3.3.4
	Clause 6.2.3.3.4
	

	CA_n1-n8
	
	05U
	6.5.3.3.3.4, 6.5.2.4.2
	Clause 6.2.3.3.4
	1

	
	n8
	43
	6.5.3.3.3.5
	Clause 6.2.3.3.6
	

	
	
	43U
	6.5.3.3.3.5, 6.5.2.4.2
	Clause 6.2.3.3.6
	

	CA_n1-n28
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.3.4
	

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.3.4
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	CA_n1-n41
	n1
	05
	6.5.3.3.4
	Clause 6.2.3.4
	

	
	
	05U
	6.5.3.3.4, 6.5.2.4.2
	Clause 6.2.3.4
	1

	
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n1-n78
	n1
	05
	6.5.3.3.3.4
	Clause 6.2.3.3.4
	1

	
	
	05U
	6.5.3.3.3.4, 6.5.2.4.2
	Clause 6.2.3.3.4
	

	CA_n1-n79
	n1
	05
	6.5.3.3.3.4
	Clause 6.2.3.3.4
	1

	
	
	05U
	6.5.3.3.3.4, 6.5.2.4.2
	Clause 6.2.3.3.4
	

	CA_n3-n28
	n3
	100
	6.5.2.4.2
	Table 6.2.3.3.1-2
	1,2

	
	n28
	17
	6.5.3.3.2
	N/A
	

	CA_n3-n41
	n3
	100
	6.5.2.4.2
	Table 6.2.3.3.1-2
	1

	
	n41
	47
	6.5.3.3.3.15
	Table 6.2.3.3.18-2
	

	CA_n3-n78
	n3
	100
	6.5.2.4.2
	Table 6.2.3.3.1-2
	1

	CA_n5-n77
	n5
	100
	6.5.2.4.2
	Table 6.2.3.3.1-2
	1

	CA_n5-n78
	n5
	100
	6.5.2.4.2
	Table 6.2.3.3.1-2
	1

	CA_n8-n78
	n8
	43
	6.5.3.3.3.5
	Clause 6.2.3.3.6
	1

	
	
	43U
	6.5.3.3.3.5, 6.5.2.4.2
	Clause 6.2.3.3.6
	

	CA_n24-n41
	n24
	56
	6.5.3.3.3.27
	Clause 6.2.3.3.30
	

	
	n41
	04
	6.5.2.3.3.2, 6.5.3.3.3.1
	Clause 6.2.3.3.2
	

	CA_n24-n48
	n24
	56
	6.5.3.3.3.27
	Clause 6.2.3.3.30
	

	
	n48
	27
	6.5.2.3.3.8, 6.5.3.3.3.14
	Clause 6.2.3.3.16
	

	CA_n24-n77
	n24
	56
	6.5.3.3.3.27
	Clause 6.2.3.3.30
	

	
	n77
	55
	NOTE 6
	N/A
	

	CA_n28-n41
	n28
	17
	6.5.3.3.3.2
	N/A
	2

	
	n41
	47
	6.5.3.3.3.15
	Table 6.2.3.3.18-2
	

	CA_n28-n78
	n28
	17
	6.5.3.3.3.2
	N/A
	2

	CA_n28-n79
	n28
	17
	6.5.3.3.3.2
	N/A
	2

	CA_n41-n77
	n41
	47
	6.5.3.3.15
	Table 6.2.3.18-2
	

	CA_n41-n79
	n41
	47
	6.5.3.3.3.15
	Table 6.2.3.3.18-2
	

	NOTE 1:	NS_05U, NS_43U and NS_100 can be signalled for NR bands that have UTRA services deployed and the requirements in clause 6.5.2.4.2 are only applicable to the signalling carrier.
NOTE 2:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.
NOTE 3:	TBD
NOTE 4:	TBD
NOTE 5:	TBD
NOTE 6:	This NS value is applicable for cells in the range 3450 – 3550 MHz for operations in the USA. This NS value does not indicate any additional spurious emission and maximum output power reduction requirements.


<Unchanged Skipped>
[bookmark: _Toc27477852][bookmark: _Toc36226536][bookmark: _Toc44323793][bookmark: _Toc52989973][bookmark: _Toc60823169][bookmark: _Toc60825091][bookmark: _Toc69305988][bookmark: _Toc69309807][bookmark: _Toc76020119][bookmark: _Toc83720593][bookmark: _Toc90916449][bookmark: _Toc90916646][bookmark: _Toc90917402]6.2A.3.1	UE additional maximum output power reduction for CA (2UL CA)
Editor’s note: This clause is complete for AMPR testing. But the following aspects are either missing for not yet determined:
-	For intra-band non-contiguous CA, tests for network signalling value other than NS_04 are not complete.
6.2A.3.1.1	Test purpose
Additional emission requirements for CA can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [6].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the CA maximum output power as specified in Table 6.2A.1.0.3-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2A.2. Outer and inner allocation notation used in clause 6.2A.3 is defined in clause 6.2.2. In absence of modulation and waveform types the A-MPR applies to all modulation and waveform types.
6.2A.3.1.2	Test applicability
The requirements of this test apply in test case 6.5A.2.3 Additional Spectrum Emission mask for CA for network signalling values CA_NS_04 to all types of NR UE release 15 and forward.
The requirements of this test apply in test case 6.5A.3.3 Additional Spurious Emissions for CA for network signalling values CA_NS_04 to all types of NR UE release 15 and forward.
6.2A.3.1.3	Minimum conformance requirements
 The minimum conformance requirements are defined in 6.2A.3.0.
6.2A.3.1.4	Test description
6.2A.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. For the UE maximum output power modified by A-MPR specified in table 6.2A.3.0.3-1, the power limits specified in subclause 6.2A.4.1.3 apply.
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 test channel bandwidth and sub-carrier spacing and are shown in table 6.2A.3.1.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2
Table 6.2A.3.1.4.1-1: Test Configuration Table for inter-band CA (network signalling value NS_47/NS_01)
	Initial Conditions 

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

	Test Frequencies as specified in TS 38.508-1 [5] clause4.3.1.1.3 for inter band CA in FR1
	Low range for PCC and SCC
PCC specified in Table 6.2.3.4.1-18a and 6.2.3.4.1-18b

	Test Channel Bandwidths as specified in TS 38.508-1 [5] clause 4.3.1
	See Ch BW column for PCC
Lowest NRB_agg for SCC

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

	Test Parameters

	Test ID
	DL 
	UL configuration

	
	configuration
	PCC
	SCC

	
	
	FC
(MHz)
	Ch BW (MHz)
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	N/A for A-MPR
	Default
	30
	DFT-s-OFDM QPSK
	Edge_1RB_RightInner Full 
	DFT-s-OFDM QPSK
	Inner Full

	2
	testing
	Default
	30
	DFT-s-OFDM QPSKCP-OFDM 256QAM
	Edge_1RB_LeftOuter Full
	CP-OFDM 256QAM
	Outer Full

	3
	
	Default
	30
	DFT-s-OFDM QPSKCP-OFDM 256QAM
	Edge_1RB_LeftOuter Full
	DFT-s-OFDM QPSK
	Inner Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 unless otherwise stated in this table.
NOTE 2:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


<Unchanged Skipped>
6.2A.3.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [5] clause 5.5.1. Message contents are defined in clause 6.2A.3.1.4.3.
3.	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], clause 9.3).
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 tables in 6.2A.3.1.4.1 as appropriate 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.
5.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level corresponding to Power Class 3.
6.	Measure the sum of mean transmitted power over all component carriers in the CA configuration of the radio access mode. The period of measurement shall be at least the continuous duration of 1ms uplink. For TDD only slots consisting of only UL symbols are under test. For FDD band in inter-band CA with both TDD band and FDD band, only slots overlapping with only UL symbols in TDD are under test. For power class 2 intra-band contiguous carrier aggregation, the additional spectrum emission mask is measured as the sum from both UE transmit antenna connectors when UE indicates support for dualPA-Architecture IE.
[bookmark: OLE_LINK127][bookmark: OLE_LINK128]NOTE 1:	When switching to DFT-s-OFDM waveform, as specified in the test configuration tables in 6.2A.3.1.4.1 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.
<Unchanged Skipped>
Table 6.2A.3.1.5-3: UE Power Class 3 test requirement (network signalling value NS_47/NS_01) for CA_n41-n79
	Test ID
	PPowerclass
	MPRc (dB)
	AMPRc (dB)
	ΔTC,c (dB)
	TL (dB)
	PCMAX_L (dBm)
	TLOW(PCMAX_L)
	Upper limit
	Lower limit

	
	(dBm)
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	
	
	(dB)
	(dBm)
	(dBm)

	1
	23
	01
	0
	02
	0
	0
	0
	3
	23
	3
	25+TT
	20-TT

	2
	23
	6.51
	6.5
	7
	0
	0
	0
	3
	9.819
	75
	25+TT
	2.814-TT

	3
	23
	6.51
	0
	7
	0
	0
	0
	3
	2023
	63
	25+TT
	1420-TT



Table 6.2A.3.1.5-3a: UE Power Class 2 test requirement with both bands supporting PC3 (network signalling value NS_47/NS_01) for CA_n41-n79
	Test ID
	PPowerclass
	MPRc (dB)
	AMPRc (dB)
	ΔTC,c (dB)
	TL (dB)
	PCMAX_L (dBm)
	TLOW(PCMAX_L)
	Upper limit
	Lower limit

	
	(dBm)
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	
	
	(dB)
	(dBm)
	(dBm)

	1
	26
	1
	0
	2
	0
	0
	0
	3
	25
	3
	28+TT
	20-TT

	2
	26
	1
	6.5
	7
	0
	0
	0
	3
	19
	5
	28+TT
	14-TT

	3
	26
	1
	0
	7
	0
	0
	0
	3
	23.8
	3
	28+TT
	20.8-TT



Table 6.2A.3.1.5-3b: UE Power Class 2 test requirement with PCC supporting PC2 and SCC supporting PC3 (network signalling value NS_47/NS_01) for CA_n41-n79
	Test ID
	PPowerclass
	MPRc (dB)
	AMPRc (dB)
	ΔTC,c (dB)
	TL (dB)
	PCMAX_L (dBm)
	TLOW(PCMAX_L)
	Upper limit
	Lower limit

	
	(dBm)
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	
	
	(dB)
	(dBm)
	(dBm)

	1
	26
	3.5
	0
	5
	0
	0
	0
	3
	25
	3
	28+TT
	20-TT

	2
	26
	3.5
	6.5
	10
	0
	0
	0
	3
	19
	5
	28+TT
	14-TT

	3
	26
	3.5
	0
	10
	0
	0
	0
	3
	23.8
	3
	28+TT
	20.8-TT



Table 6.2A.3.1.5-3c: UE Power Class 2 test requirement with PCC and SCC supporting PC2 (network signalling value NS_47/NS_01) for CA_n41-n79
	Test ID
	PPowerclass
	MPRc (dB)
	AMPRc (dB)
	ΔTC,c (dB)
	TL (dB)
	PCMAX_L (dBm)
	TLOW(PCMAX_L)
	Upper limit
	Lower limit

	
	(dBm)
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	
	
	(dB)
	(dBm)
	(dBm)

	1
	26
	3.5
	0
	5
	0
	0
	0
	3
	26
	3
	28+TT
	23-TT

	2
	26
	3.5
	6.5
	10
	0
	0
	0
	3
	21
	5
	28+TT
	16-TT

	3
	26
	3.5
	0
	10
	0
	0
	0
	3
	26
	3
	28+TT
	23-TT



[bookmark: OLE_LINK33][bookmark: OLE_LINK34]<End of Changes>
