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Foreword
[bookmark: foreword][bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc97561240]
1	Scope
The present document is a technical report for high power UE (power class 2) for NR inter-band Carrier Aggregation with 2 bands downlink and 2 bands uplink under Rel-17 time frame. The purpose is to gather the relevant background information and studies in order to address power class 2 NR inter-band CA for 2 bands DL with 2 bands UL in Table 1-1. 
Table 1-1 Rel-17 power class 2 NR 2BDL/2BUL inter-band CA
	NR CA
configuration
	Uplink CA
configuration
	Power class 2 cases
	Release independent from

	CA_nXA-nYA
	CA_nXA-nYA
	
	

	
	
	
	

	
	
	
	

	
	
	
	



The allowed maximum output power by each of carrier for power class 2 cases is listed in table 1-2.
Table 1-2 Maximum output power for power class 2 cases
	Power class 2 cases for CA_nXA-nYA
	CA power class
	Carrier X power class
	Carrier Y power class

	Case a
	26dBm
	23dBm
	23dBm

	Case b
	26dBm
	23dBm
	26dBm

	Case c
	26dBm
	26dBm
	23dBm

	Case d
	26dBm
	26dBm
	26dBm

	NOTE: The Carrier X and Y are one-by-one corresponding to carriers in CA configuration of CA_nXA-nYA



[bookmark: references][bookmark: _Toc97561241]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc97561242]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc97561243]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc97561244]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
ΔRIB,c	Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.
ΔTIB,c	Allowed maximum configured output power relaxation due to support for inter-band CA operation, for serving cell c.


[bookmark: _Toc97561245]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>
BS				Base Station
BCS				Bandwidth Combination Set
CA				Carrier Aggregation
CC				Component Carriers
DC				Dual Connectivity
DL				Downlink
FDD				Frequency Division Duplex
MPR 				Allowed maximum power reduction
MSD				Maximum Sensitivity Degradation
REFSENS				Reference Sensitivity power level
SCS				Subcarrier spacing
TDD				Time Division Duplex
UE				User Equipment
UL				Uplink

[bookmark: clause4][bookmark: _Toc97561246]4	Background
At 3GPP RAN #89-e meeting, a basket Work Item on “High power UE (power class 2) for NR inter-band Carrier Aggregation with 2 bands downlink and 2 bands uplink” was approved for Rel-17, of which the objectives are as follows:
Specify the band-combination specific RF requirements for all listed power class 2 NR inter-band UL CA, the requirements that need to analyse and specify include
- Maximum output power, configured transmitted power.
- Analysing combinations that have self-desensitization, applicable ∆TIB, c and ∆RIB, c and reference sensitivity exceptions including MSD test cases.
- Other additional impact to the requirements due to the high power on UL, if necessary
The present document is a technical report for this basket Work Item, and aims to study the band-combination specific requirements for each of combinations captured in table 1-1.
[bookmark: _Toc46412253][bookmark: _Toc97561247]4.1	TR Maintenance
A single company is responsible for introducing all approved TPs in the current TR, i.e. TR editor. However, it is the responsibility of the contact person of each band/band combination to ensure that the TPs related to the band/band combination have been implemented.
[bookmark: _Toc97561248]5	Power class 2 for CA of 2 bands downlink and 2 bands uplink
[bookmark: _Toc97561249]5.x	CA_nX-nY
[bookmark: _Toc3303723][bookmark: _Toc3364427][bookmark: _Toc46412257][bookmark: _Toc97561250]5.x.1	Configurations
<Editor’s note: the CA configurations and bandwidth combinations sets should be kept same as defined in 38.101-1 Table 5.5A.3-1 unless additional clarification>

Table 5.x.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_nXA-nYA
	CA_nXA-nYA
	nX
	15
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	nY
	15
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc3303724][bookmark: _Toc3364428][bookmark: _Toc46412258][bookmark: _Toc97561251]5.x.2	Maximum output power
<Editor’s note: In table 5.x.2-1, the power class 2 cases supported by the uplink CA should be kept as the same numbering and others that not supported should be removed. >
Table 5.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nXA-nYA
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_nXA-nYA
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm



[bookmark: _Toc3303726][bookmark: _Toc3364430][bookmark: _Toc46412260][bookmark: _Toc97561252]5.x.3	REFSENS requirements
<Editor’s note: This agenda will capture the Reference sensitivity exceptions or MSD requirements due to higher power for  CA carrier, please use the same table format as in 38101-1. The requirements in this TR are intended to be power class 2 cases based, however how to address in the spec will be further discussed. >
[bookmark: _Toc30066232][bookmark: _Toc97561253]5.x.3.1	Power class 2 case xxx

[bookmark: _Toc97561254]5.x.3.2	Power class 2 case xxx

[bookmark: _Toc3303727][bookmark: _Toc3364431][bookmark: _Toc46412261][bookmark: _Toc97561255]5.x.4	∆TIB and ∆RIB values
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
[bookmark: _Toc97561256]5.1		CA_n3-n41
[bookmark: _Toc97561257]5.1.1	Configurations
Table 5.1.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n3A-n41A
	CA_n3A-n41A
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n41
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	



[bookmark: _Toc97561258]5.1.2	Maximum output power
Table 5.1.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n3A-n41A
	CA power class
	Carrier n3 power class
	Carrier n41 power class

	CA_n3A-n41A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561259]5.1.3	REFSENS requirements
According to the PC3 CA_n3A-n41A study, MSD caused by IMD4 which falls into its own Band 3 Rx, and MSD due to cross-band isolation are defined. The same approach can be applied to PC2 CA_n3A-n41A. In addition, the studies for PC2 ENDC 3+n41 have been completed, therefore the MSD values of PC2 ENDC 3+n41 can be applied to PC2 NR CA n3+n41.
[bookmark: _Toc97561260]5.1.3.1	Power class 2 case a
Comparing with PC3 CA_n3A-n41A, no additional MSD are expected for this PC2 CA_n3A-n41A with dual uplink carrier. 
[bookmark: _Toc97561261]5.1.3.2	Power class 2 case b
The additional MSD due to croass band isolation for PC2 CA_n3A-n41A are defined in table 5.1.3.2-1.
Table 5.1.3.2-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC2 NR CA in NR FR1
	
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n3
	n41
	
	0.7
	0.7
	0.7
	
	
	0.7
	0.7
	0.7
	
	0.7
	0.7
	0.7

	n41
	n3
	2.3
	2.3
	2.3
	2.3
	2.3
	2.3
	2.3
	
	
	
	
	
	



The additional MSD due to intermodulation for PC2 CA_n3A-n41A are defined in table 5.1.3.2-2.
Table 5.1.3.2-2: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands)
	NR/ Channel bandwidth / NRB / MSD

	NR CA
Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n3A_n41A
	n3
	1740
	5
	25
	1835
	18.4
	IMD4

	
	n41
	2657.5
	10
	50
	2657.5
	N/A
	N/A



[bookmark: _Toc97561262]5.1.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n3A-n41A requirements are applied for PC2 CA_n3A-n41A.
[bookmark: _Toc97561263]5.2		CA_n28-n41
[bookmark: _Toc97561264]5.2.1	Configurations
Table 5.2.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n28A-n41A
	CA_n28A-n41A
	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n41
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	



[bookmark: _Toc97561265]5.2.2	Maximum output power
Table 5.2.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n28A-n41A
	CA power class
	Carrier n28 power class
	Carrier n41 power class

	CA_n28A-n41A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561266]5.2.3	REFSENS requirements
According to the PC3 CA_n28A-n41A study, there are no harmonic, intermodulation and cross band isolation issues, therefore no MSD requirements are defined for PC3 CA_n28A-n41A. The same approach can be applied to PC2 CA_n28A-n41A
[bookmark: _Toc97561267]5.2.3.1	Power class 2 case a
Comparing with PC3 CA_n28A-n41A, no additional MSD are expected for this PC2 CA_n28A-n41A with dual uplink carrier. 
[bookmark: _Toc97561268]5.2.3.2	Power class 2 case b
Comparing with PC3 CA_n28A-n41A, no additional MSD are expected for this PC2 CA_n28A-n41A with dual uplink carrier. 
[bookmark: _Toc97561269]5.2.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n28A-n41A requirements are applied for PC2 CA_n28A-n41A.
[bookmark: _Toc97561270]5.3		CA_n28-n79
[bookmark: _Toc97561271]5.3.1	Configurations
Table 5.3.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n28A-n79A
	CA_n28A-n79A
	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes
	

	
	
	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes
	



[bookmark: _Toc97561272]5.3.2	Maximum output power
Table 5.3.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n28A-n79A
	CA power class
	Carrier n28 power class
	Carrier n79 power class

	CA_n28A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561273]5.3.3	REFSENS requirements
According to the PC3 CA_n28A-n79A study, there are no harmonic, intermodulation and cross band isolation issues, therefore no MSD requirements are defined for PC3 CA_n28A-n79A. The same approach can be applied to PC2 CA_n28A-n79A
[bookmark: _Toc97561274]5.3.3.1	Power class 2 case a
Comparing with PC3 CA_n28A-n79A, no additional MSD are expected for this PC2 CA_n28A-n79A with dual uplink carrier. 
[bookmark: _Toc97561275]5.3.3.2	Power class 2 case b
Comparing with PC3 CA_n28A-n79A, no additional MSD are expected for this PC2 CA_n28A-n79A with dual uplink carrier. 
[bookmark: _Toc97561276]5.3.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n28A-n79A requirements are applied for PC2 CA_n28A-n79A.
[bookmark: _Toc97561277]5.4		CA_n40-n41
[bookmark: _Toc97561278]5.4.1	Configurations
Table 5.4.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n40A-n41A
	CA_n40A-n41A
	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	
	

	
	
	n41
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	



[bookmark: _Toc97561279]5.4.2	Maximum output power
Table 5.4.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n40A-n41A
	CA power class
	Carrier n40 power class
	Carrier n41 power class

	CA_n40A-n41A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561280]5.4.3	REFSENS requirements
According to the PC3 CA_n40A-n41A, band n40 and band n41 are sychronous operation. Therefore, no MSD requirements are defined for PC3 CA_n40A-n41A. The same approach can be applied to PC2 CA_n40A-n41A
[bookmark: _Toc97561281]5.4.3.1	Power class 2 case a
Comparing with PC3 CA_n40A-n41A, no additional MSD are expected for this PC2 CA_n40A-n41A with dual uplink carrier. 
[bookmark: _Toc97561282]5.4.3.2	Power class 2 case b
Comparing with PC3 CA_n40A-n41A, no additional MSD are expected for this PC2 CA_n40A-n41A with dual uplink carrier. 
[bookmark: _Toc97561283]5.4.3.3	Power class 2 case c
Comparing with PC3 CA_n40A-n41A, no additional MSD are expected for this PC2 CA_n40A-n41A with dual uplink carrier. 
[bookmark: _Toc97561284]5.4.3.4	Power class 2 case d
Comparing with PC3 CA_n40A-n41A, no additional MSD are expected for this PC2 CA_n40A-n41A with dual uplink carrier. 
[bookmark: _Toc97561285]5.4.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n40A-n41A requirements are applied for PC2 CA_n40A-n41A.
[bookmark: _Toc97561286]5.5		CA_n2-n77
[bookmark: _Toc97561287]5.5.1	Configurations
Table 5.5.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 

	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n2A-n77A
CA_n2A-n77(2A)
	n778,9,
 CA_n2A-n77A8
	n2
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	NOTE 8: Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination



[bookmark: _Toc97561288]5.5.2	Maximum output power
Table 5.5.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n2A-n77A
	CA power class
	Carrier n2 power class
	Carrier n77 power class

	CA_n2A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

[bookmark: _Toc97561289]5.5.3	REFSENS requirements
According to the PC3 CA_n2A-n77A study, the 2nd harmonic mixing products from band 2 may fall into band n77 UL frequency range. And, the 2nd, 4th and 5th order IMD products generated by dual uplink from both band 2 and band n77 may fall into band 2 Rx frequency range. Thus additional MSD should be considered to mitigate the impact of the interference for PC2 CA_n2A-n77A combination.

[bookmark: _Toc97561290]5.5.3.1	Power class 2 Case A
The MSD due to receiver harmonic mixing for PC2 Case A are same as PC3 CA_n2A-n77A.
The additional MSD due to intermodulation for PC2 CA_n2A-n77A are defined in table 5.5.3.1-1.
Table 5.5.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands)
	Band / Channel bandwidth / NRB / Duplex mode

	NR CA
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD for PC2
	Duplex mode
	Source of IMD

	Configuration
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n2A-n77A
	n2
	1855
	5
	25
	1935
	32.10
	FDD
	IMD2

	
	
	
	
	
	
	34.755
	
	

	
	n77
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	
	n2
	1885
	5
	25
	1965
	19.10
	FDD
	IMD44

	
	
	
	
	
	
	21.855
	
	

	
	n77
	3690
	10
	50
	3690
	N/A
	TDD
	N/A

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.
NOTE 5:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.




[bookmark: _Toc97561291]5.5.3.2	Power class 2 Case B
The additional MSD due to receiver harmonic mixing for Case B are defined in table 5.5.3.2-1.
Table 5.5.3.2-1: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for NR CA  in NR FR1
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz (dB)
	10 
MHz (dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	2
	9.1
	8.0
	7.0
	6.7
	
	
	
	
	
	
	
	



Although no cross-band isolation MSD was identified for PC3 band n77 into n2, additional MSD due to cross band isolation from PC2 band n77 into mid-band shall be considered because of transmitter noise floor rising ~ 3dB. Referring the proposed MSD value for PC2 CA_n25-n77, the MSD requirements are defined in Table 5.5.3.2-2 and Table 5.5.3.2-3 when band n77 transmitting with PC2.

Table 5.5.3.2-2: UE PC2 MSD due to cross band isolation
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n2
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	
	
	
	
	
	



Table 5.5.3.2-3: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	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

	n77
	n2
	15
	25
	50
	75
	100
	128
	160
	216
	
	
	
	
	
	

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table 7.3.2-3 applies.


The additional MSD due to intermodulation for PC2 Case B CA_n2A-n77A are same as the Case A defined in table 5.5.3.1-1. 
[bookmark: _Toc97561292]5.5.3.3	Single uplink power Class 1.5 
Additional MSD due to cross band isolation from PC1.5 band n77 into mid-band shall be considered because of transmitter noise floor rising ~6dB. Referring the proposed MSD value for CA_n25-n77, the MSD requirements are defined in Table 5.5.3.3-1 and Table 5.5.3.3-2 when band n77 transmitting with PC1.5.
Table 5.5.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC2 n77 single band uplink into n2
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n2
	1.8
	1.8
	1.8
	1.8
	1.8
	1.8
	1.8
	
	
	
	
	
	



Table 5.5.3.3-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	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

	n77
	n2
	15
	25
	50
	75
	100
	128
	160
	216
	
	
	
	
	
	

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table 7.3.2-3 applies.



[bookmark: _Toc97561293]5.5.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n2A-n77A requirements are applied for PC2 CA_n2A-n77A.
[bookmark: _Toc97561294]5.6 	CA_n5-n77
[bookmark: _Toc97561295]5.6.1	Configurations

Table 5.6.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n5A-n77A
CA_n5A-n77(2A)
	CA_n5A-n77A
	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes4
	Yes
	Yes4
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes4
	Yes
	Yes4
	Yes
	

	NOTE 4:	This UE channel bandwidth is optional in this release of the specification



[bookmark: _Toc97561296]5.6.2	Maximum output power
	Uplink CA configuration
	Power class 2 cases for CA_n5A-n77A
	CA power class
	Carrier n5 power class
	Carrier n77 power class

	CA_n5A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

[bookmark: _Toc97561297]5.6.3	REFSENS requirements
According to the PC3 CA_n5A-n77A study, the 4th and 5th IMD products from dual uplink of band 5 and n77 may fall into band 5 Rx frequency range. Thus additional MSD should be considered to mitigate the impact of the interference for PC2 CA_n5A-n77A combination.

[bookmark: _Toc97561298]5.6.3.1	Power class 2 Case A
The additional MSD due to intermodulation for PC2 CA_n5A-n77A are defined in table 5.6.3.1-1.
Table 5.6.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands)
	Band / Channel bandwidth / NRB / Duplex mode

	NR CA
Configuration
	NR band
	UL Fc
(MHz)
	UL/DL BW
(MHz)
	UL
CLRB
	DL Fc (MHz)
	MSD for PC2
(dB)
	Duplex mode
	Source of IMD

	CA_n5A-n77A
	n5
	844
	5
	25
	889
	18.6
	FDD
	IMD44

	
	n77
	3421
	10
	50
	3421
	N/A
	TDD
	N/A

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.


[bookmark: _Toc97561299]5.6.3.2	Power class 2 Case B
[bookmark: _Toc11113][bookmark: _Toc31432]The additional MSD due to intermodulation for PC2 Case B CA_n5A-n77A are same as the Case A defined in table 5.6.3.1-1.
[bookmark: _Toc97561300]5.6.3.3	OOB blocking exception requirements
Since band n5 is a low band and n77 is a wide band, the OOBB exception is needed.
Table 5.6.3.3-1: NR DC band combination with exceptions allowed
	CA band combination

	CA_n5-n77



[bookmark: _Toc97561301]5.6.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n5A-n77A requirements are applied for PC2 CA_n5A-n77A.
[bookmark: _Toc97561302]5.7 	CA_n66-n77
[bookmark: _Toc97561303]5.7.1	Configurations

Table 5.7.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n66A-n77A
CA_n66A-n77(2A)
	n778,9, CA_n66A-n77A8
	n66
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes4
	Yes
	Yes4
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes4
	Yes
	Yes4
	Yes
	

	NOTE 4:	This UE channel bandwidth is optional in this release of the specification
NOTE 8: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: 	Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination



[bookmark: _Toc97561304]5.7.2	Maximum output power
	Uplink CA configuration
	Power class 2 cases for CA_n66A-n77A
	CA power class
	Carrier n66 power class
	Carrier n77 power class

	CA_n66A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

[bookmark: _Toc97561305]5.7.3	REFSENS requirements
According to the PC3 CA_n66A-n77A study, the 2nd and 5th order IMD products generated from dual uplinks of band 66 and n77 may fall into band 66 Rx frequency range. Thus additional MSD should be considered to mitigate the impact of the interference for the PC2 CA_n66A-n77A combination.

[bookmark: _Toc97561306]5.7.3.1	Power class 2 Case A
The additional MSD due to intermodulation for PC2 CA_n66A-n77A are defined in table 5.7.3.1-1.
Table 5.7.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands)
	Band / Channel bandwidth / NRB / Duplex mode

	NR CA
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD for PC2
	Duplex mode
	Source of IMD

	Configuration
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n66A-n77A
CA_n66A-n77(2A)
	n66
	1730
	5
	25
	2130
	34.33
	FDD
	IMD2

	
	n77
	3860
	10
	50
	3860
	N/A
	TDD
	N/A

	
	n66
	1760
	5
	25
	2160
	11.27
	FDD
	IMD5

	
	n77
	3720
	10
	50
	3720
	N/A
	TDD
	N/A



[bookmark: _Toc97561307]5.7.3.2	Power class 2 Case B
The additional MSD due to intermodulation for PC2 Case B CA_n66A-n77A are same as the Case A defined in table 5.7.3.1-1.
Although no cross-band isolation MSD was identified for PC3 n77 into n66, it was suggested that for PC2 n77 cross band isolation into n41 be considered and de-rated. 
PC3 n77 into n41: MSD=4.5dB (note that there is 4.5dB for n78 into n40 too) => UL noise ~3dB above REFSENS
PC3 n77 into n66: MSD<1dB = “no MSD” => UL noise <-6dB below REFSENS => 9 dB below noise in n41 

PC2 n77 into n41: MSD=6.5dB => UL noise ~5.5dB above REFSENS
PC2 n77 into n66 => UL noise at 5.5-9=-3.5dB => ~1dB MSD
Table 5.7.3.2-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC2 n77 single band uplink into n66
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n66
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	
	
	
	
	
	


5.7.3.3	Single uplink n77 Power class 1.5 
There was intermodulation MSD identified for PC2 for CA_n66A-n77A. However, PC1.5 is only for single band uplink so it will not impact intermodulation MSD.
Although no cross-band isolation MSD was identified for PC3 n77 into n66, it was suggested that for PC2 and PC1.5 n77 cross band isolation into n41 be considered and de-rated. The PC1.5 cross-band isolation MSD was calculated by starting with the 1.0 dB cross-band isolation MSD for PC2 from 5.7.3.2 and calculating the PC1.5 MSD using this equation, where X is set to 3 due to the 3dB increase in interference. 

The result is 1.8 dB.
Therefore, the following is proposed
Table 5.7.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC1.5 n77 single band uplink into n66
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n66
	1.8
	1.8
	1.8
	1.8
	1.8
	1.8
	1.8
	
	
	
	
	
	



[bookmark: _Toc97561308]5.7.4		∆TIB and ∆RIB values 
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n66A-n77A requirements are applied for PC2 CA_n66A-n77A.
[bookmark: _Toc97561309]5.8		CA_n3-n78
5.8.1	Configurations
Table 5.8.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n3A-n78A
	CA_n3A-n78A
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	



5.8.2	Maximum output power
Table 5.8.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n3A-n78A
	CA power class
	Carrier n3 power class
	Carrier n78 power class

	CA_n3A-n78A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
5.8.3	REFSENS requirements
According to the PC2 DC_3A-n78A study, additional MSD requirements caused by IMD2 and IMD4 which falls into its own Band 3 Rx were defined due to higher power class. For PC2 CA_n3A-n78A, the MSD requirements could be reused since CA and DC share same RF chains.  
[bookmark: _Toc97561310]5.8.3.1	Power class 2 case a
For CA_n3A-n78A with 2UL, case a is applied as baseline to analyze the MSD requirements due to IMD. The additional MSD requirements caused by IMD2 and IMD4 are defined in Table 5.8.3.1-1.
Table 5.8.3.1-1: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	NR Band / Channel bandwidth / NRB / MSD

	NR CA
Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n3A-n78A
	n3
	1740
	5
	25
	1835
	31.9
	IMD2

	
	n78
	3575
	10
	50
	3575
	N/A
	N/A

	CA_n3A-n78A
	n3
	1765
	5
	25
	1860
	18.5
	IMD4

	
	n78
	3435
	10
	50
	3435
	N/A
	N/A


. 
[bookmark: _Toc97561311]5.8.3.2	Power class 2 case b
For CA_n3A-n78A with 1UL, case b is applied as baseline to analyze the MSD requirements due to harmonic interference and cross band isolation. The harmonic mixing requirements are defined in Table 5.8.3.2-1 and Table 5.8.3.2-2 when n78 transmitting with PC2.
[bookmark: _Hlk515991175]Table 5.8.3.2-1: Reference sensitivity exceptions due to harmonic mixing for PC2 CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n78
	n3
	8.1
	6.1
	4.8
	4.3
	3.8
	3.4
	1
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Table 5.8.3.2-2: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for PC2 CA in NR FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	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


	n78
	n3
	15
	25
	50
	75
	100
	128
	160
	216
	
	
	
	
	
	

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table 7.3.2-3 applies.



5.8.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n3A-n78A requirements are applied for PC2 CA_n3A-n78A.
[bookmark: _Toc97561312]5.9	CA_n25A-n41A
[bookmark: _Toc97561313]5.9.1	Configurations

Table 5.9.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n25A-n41A
	CA_n25A-n41A
	n25
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	n41
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	

	
	
	n25
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	1

	
	
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	


[bookmark: _Toc97561314]5.9.2	Maximum output power
Table 5.9.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n71A
	CA power class
	Carrier n25 power class
	Carrier n41 power class

	CA_n25A-n41A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



[bookmark: _Toc97561315]5.9.3	REFSENS requirements
According to the PC3 CA_n25A-n41A study, there is n25 MSD due to cross band isolation from the n41 UL. For PC3 the MSD is 3.5 dB.
[bookmark: _Toc97561316]5.9.3.1	Power class 2 case a
For power class 2 case a MSD due to cross band isolation is the same as for PC3 because the n41 power is limited to 23 dBm. 
[bookmark: _Toc97561317]5.9.3.2	Power class 2 case b 
For power class 2 case b there is up to 3 dB more power in n41 with dual or single uplink carrier, so the MSD was calculated by calculating the interferer power for 0.6 dB MSD for PC3, adding 3 dB to the interferer power and calculating MSD of 1.1 dB.  
Table 5.9.3.2-1 UE Power Class 2 MSD due to cross band isolation
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n411
	n25
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	
	
	
	
	
	



[bookmark: _Toc97561318]5.9.3.3	Single uplink Power class 1.5 
[bookmark: _Hlk79151423]Comparing with PC2 CA_n25A-n41A, additional MSD is expected for this DL CA_n25A-n41A with single uplink PC1.5 n41. 
The cross-band isolation for single uplink n41 PC 1.5 was calculated by calculating the interference power for the PC2 MSD into n41, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 with PC1.5 single uplink
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n41
	n25
	2.8
	2.8
	2.8
	2.8
	2.8
	2.8
	2.8
	
	
	
	
	
	



[bookmark: _Toc97561319] 5.9.4	Void
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
[bookmark: _Toc97561320]5.10	CA_n41A-n66A
[bookmark: _Toc97561321]5.10.1	Configurations
Table 5.10.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n41A-n66A
	CA_n41A-n66A
	n41
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	0

	
	
	n66
	5
	10
	15
	20
	
	
	40
	
	
	
	
	
	
	

	
	
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	1

	
	
	n66
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	


[bookmark: _Toc97561322]5.10.2	Maximum output power
Table 5.10.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n71A
	CA power class
	Carrier n41 power class
	Carrier n66 power class

	CA_n41A-n71A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case c
	26dBm
	26dBm
	23dBm



[bookmark: _Toc97561323]5.10.3	REFSENS requirements
According to the PC3 CA_n41A_n66A study, there is a  an IMD4 that falls into n41. However, since n41 UL is TDD this is irrelevant. 
There is also n66 MSD due to cross band isolation from the n41 UL. For PC3 the MSD is 3.5 dB.
[bookmark: _Toc97561324]5.10.3.1	Power class 2 case a
For power class 2 case a MSD due to cross band isolation is the same as for PC3 because the n41 power is limited to 23 dBm so no change to MSD. 
[bookmark: _Toc97561325]5.10.3.2	Power class 2 case c 
For power class 2 case b there is up to 3 dB more power in n41 with dual or single uplink carrier, so the MSD was calculated by calculating the interferer power for 3.5 dB MSD for PC3, adding 3 dB to the interferer power and calculating MSD of 5.4 dB.  
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n411
	n66
	5.4
	5.4
	5.4
	5.4
	5.4
	5.4
	5.4
	
	
	
	
	
	


 
[bookmark: _Toc97561326]5.10.3.3	Single uplink Power class 1.5
Comparing with PC2 CA_n41A-n66A, additional MSD is expected for this DL CA_n41A-n66A with single uplink PC1.5 n41. 
The cross-band isolation for single uplink n41 PC 1.5 was calculated by calculating the interference power for the PC2 MSD into n41, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.10.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 with PC1.5 single uplink
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n411
	n66
	7.7
	7.7
	7.7
	7.7
	7.7
	7.7
	7.7
	
	
	
	
	
	



[bookmark: _Toc97561327]5.10.4	Void
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
[bookmark: _Toc97561328]5.11	CA_n41A-n71A
[bookmark: _Toc97561329]5.11.1	Configurations

Table 5.11.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n41A-n71A
	CA_n41A-n71A
	n41
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	0

	
	
	n71
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc97561330]5.11.2	Maximum output power
Table 5.11.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n71A
	CA power class
	Carrier n41 power class
	Carrier n71 power class

	CA_n41A-n71A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case c
	26dBm
	26dBm
	23dBm



[bookmark: _Toc97561331]5.11.3	REFSENS requirements
According to the PC3 CA_n41A_n71A study, there is a  4th harmonic of n71 that falls in n41, but since n71 is only PC3 in this combination, the MSD due to harmonic interference is already captured in 38.101-1. 
There is also an IMD4 that falls into n71. The PC3 MSD is 11 dB. 
[bookmark: _Toc97561332]5.11.3.1	Power class 2 case a
[bookmark: _Hlk68269335]The power class 2 case a MSD is calculated by calculating the interference power for 11 dB MSD, increasing the interference by 3 dB, and then calculating the resulting MSD of 13.8 dB.  
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n41-n71

	n41
	2614
	5
	25
	2614
	N/A
	TDD
	N/A

	
	n71
	665
	5
	25
	619
	16.3
	FDD
	IMD4



[bookmark: _Toc97561333]5.11.3.2	Power class 2 case c 
For case B  there is no additional MSD due to IMD4. 
[bookmark: _Toc97561334]5.11.3.4	Single uplink power class 1,5
There is no MSD for n41 single uplink power class 1.5 because there is no IMD4 with single uplink n41. 
[bookmark: _Toc97561335]5.11.4	Void
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>

[bookmark: _Toc53649241][bookmark: _Toc97561336]5.12	CA_n41-n79
[bookmark: _Toc53649242][bookmark: _Toc97561337]5.12.1	Configurations
Table 5.12.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	
	
	
	5

	10

	15

	20

	25
	30
	40

	50

	60

	70

	80

	90
	100
	

	CA_n41A-n79A
	CA_n41A-n79A
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	0

	
	
	n79
	
	
	
	
	
	
	40
	50
	60
	
	80
	
	100
	



[bookmark: _Toc97561338]5.12.2	Maximum output power
Table 5.12.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n79A
	CA power class
	Carrier n41 power class
	Carrier n79 power class

	CA_n41A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561339]5.12.3	REFSENS requirements
According to the PC3 CA_n41A-n79A, band n41 and band 79 are asynchronous operation. Also in current TS38.101-1, there are no harmonic, IMD issues for PC3 CA_n41A-n79A, also there are no MSD values for cross band isolation.
However, according to the table 5.12.2, the maximum output power for band n41 and band n79 are increased up to 26dBm, therefore, the MSD caused by cross band isolation should be re-evaluated for case b, case c and case d. For case a, it is the same with PC3, hence no MSD values for cross band isolation.
Due to the MSD caused by cross band isolation aims to illustrate the interference the total Tx noise including PA noise from one band to another bands in the cases of lack of the attenuation of diplexer. Therefore for the cross band isolation MSD:
- For the case b, MSD for 26dBm of band n79 to 23dBm of band n41 needs to re-evaluation.
- For the case c,  MSD for 26dBm of band n41 to 23dBm of band n79 needs to re-evaluation.
- For the case d, MSD for 26dBm of band n79 to 26dBm of band n41, and  26dBm of band n41 to 26dBm of band n79 needs to re-evaluation. However, it can be incorporated by combined case b and case c
[bookmark: _Toc97561340]5.12.3.1	Power class 2 case a
Comparing with PC3 CA_n41A-n79A, no additional MSD are expected for this PC2 CA_n41A-n79A with dual uplink carrier. 
[bookmark: _Toc97561341]5.12.3.2	Power class 2 case b
The additional MSD due to cross band isolation for PC2 CA_n41A-n79A, are defined in table 5.12.3.2-1.
Table 5.12.3.2-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC2 NR CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n79
	n41
	
	3.5
	3.3
	3.1
	
	
	2.6
	2.5
	2.5
	
	2.4
	2.4
	2.4



[bookmark: _Toc97561342]5.12.3.3	Power class 2 case c
The additional MSD due to cross band isolation for PC2 CA_n41A-n79A are defined in table 5.12.3.3-1.
Table 5.12.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC2 NR CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n41
	n79
	
	
	
	
	
	
	3.1
	3.1
	3.1
	
	3.1
	
	3.1



[bookmark: _Toc97561343]5.12.3.4	Power class 2 case d
The additional MSD due to cross band isolation for PC2 CA_n41A-n79A are defined in table 5.12.3.4-1.
Table 5.12.3.4-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC2 NR CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n41
	n79
	
	
	
	
	
	
	3.1
	3.1
	3.1
	
	3.1
	
	3.1

	n79
	n41
	
	3.5
	3.3
	3.1
	
	
	2.6
	2.5
	2.5
	
	2.4
	2.4
	2.4



[bookmark: _Toc97561344]5.12.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n41A-n79A requirements are applied for PC2 CA_n41A-n79A.

[bookmark: _Toc97561345]5.13		CA_n41A-n77A
[bookmark: _Toc97561346]5.13.1	Configurations
Table 5.13.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 ULCA and UL n41 PC2 and PC1.5 and UL n77 PC2 and PC1.5
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n41A-n77A, CA_n41A-n77(2A),
	n418,9, 
n778,9,
CA_n41A-n77A8
	n41
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	0

	
	
	n77
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	CA_n41C-n77A, CA_n41(2A)-n77A
	
	n41
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	1

	
	
	n77
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	NOTE 8: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: 	Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination 



[bookmark: _Toc97561347]5.13.2	Maximum output power
Table 5.13.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n77A
	CA power class
	Carrier n41 power class
	Carrier n77 power class

	CA_n41A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561348]5.13.3	REFSENS requirements
According to the PC3 CA_n41A-n77A study, there is MSD due to harmonic mixing and cross band isolation.  
[bookmark: _Toc97561349]5.13.3.1	Power class 2 case a
Comparing with PC3 CA_n41A-n77A, no additional MSD are expected for this PC2 CA_n41A-n77A with dual or single uplink carrier.
There is no MSD currently in 38.101-1 for cross band isolation included for PC3 n77 UL into the n41 DL, but since there is MSD due to cross band isolation from n78 into n41, the same MSD should apply to n77 into n41. This is also the same MSD as for DC_41_n77. 
[bookmark: _Hlk52718931]Table 5.13.3.1-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n411
	
	4.5
	4.5
	4.5
	
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.



The existing PC3 MSD in 38.101-1 17.4.0 is incorrect, as it is set to 10.4 regardless of DL bandwidth. :
Table 5.13.3.1-2: Reference sensitivity exceptions due to harmonic mixing from a PC3 aggressor NR UL band for NR CA FR1 for either PC3 or PC2 CA
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	412
	
	10.4
	10.4
	10.4
	
	10.4
	10.4
	10.4
	10.4
	
	10.4
	10.4
	10.4

	n78
	n412
	
	10.4
	10.4
	10.4
	
	
	8.2
	7.6
	7.3
	
	6.6
	6.4
	6.3



With the following configuration:
Table 5.13.3.1-3: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for CA in NR FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	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


	n77
	41
	15
	
	25
	36
	50
	
	50
	50
	50
	50
	
	50
	50
	50

	n78
	n41
	30
	
	50
	50
	50
	
	50
	50
	50
	50
	
	50
	50
	50



Table 5.13.3.1-4: Revised  Reference sensitivity exceptions due to harmonic mixing from a PC3 aggressor NR UL band for NR CA FR1 for either PC3 or PC2 CA
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	412
	
	10.4
	10.4
	10.4
	
	9.3
	8.2
	7.6
	7.3
	6.9
	6.6
	6.4
	6.3

	n78
	n412
	
	10.4
	10.4
	10.4
	
	
	8.2
	7.6
	7.3
	
	6.6
	6.4
	6.3



Table 5.13.3.1-3: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for CA in NR FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	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


	n77
	n41
	30
	
	50
	50
	50
	
	50
	50
	50
	50
	50
	50
	50
	50

	n78
	n41
	30
	
	50
	50
	50
	
	50
	50
	50
	50
	
	50
	50
	50



[bookmark: _Toc97561350]5.13.3.2	Power class 2 case b
[bookmark: _Hlk71387685]Comparing with PC3 CA_n41A-n77A, additional MSD is expected for this PC2 CA_n41A-n77A with dual or single uplink due to higher Tx power in n77.  The MSD was calculated by starting with MSD for PC2, and calculating the PC1.5 MSD using this equation, where X is set to 3 due to the 3dB increase in interference. 

 
Table 5.13.3.2-1: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	412
	
	13.2
	13.2
	13.2
	
	12.0
	10.9
	10.2
	9.9
	9.4
	9.1
	8.9
	8.8

	



NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.




The cross-band isolation for case b was calculated by calculating the interference power for 4.5 dB of MSD into n41, and then increasing the interference power by 3 dB

Table 5.13.3.1-2: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n411
	
	6.5
	6.5
	6.5
	
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.



[bookmark: _Toc97561351]5.13.3.3	Power class 2 case c
Comparing with PC3 CA_n41A-n77A, additional MSD is expected for this PC2 CA_n41A-n77A with dual or single uplink carrier. 
The cross-band isolation for case c was calculated by calculating the interference power for the PC3 MSD into n77, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n41
	n77
	
	10.5
	10.5
	10.5
	9.5
	8.6
	8.3
	7.2
	6.3
	6.0
	5.7
	5.6
	5.6



[bookmark: _Toc97561352]5.13.3.4	Power class 2 case d
The PC2 MSD for case d CA_n41A-n77A with dual or single uplink carrier will be the same as the case b and case c MSD. 
[bookmark: _Toc97561353]5.13.3.5	Single uplink n41 Power class 1.5 
Comparing with PC2 CA_n41A-n77A, additional MSD is expected for this DL CA_n41A-n77A with single uplink n41 PC1.5. 
The cross-band isolation for single uplink n41 PC 1.5 was calculated by calculating the interference power for the PC2 MSD into n77, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.5-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 with PC1.5 single uplink
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n41
	n77
	
	13.3
	13.3
	13.3
	12.2
	11.3
	11.0
	9.8
	8.8
	8.4
	8.1
	8.0
	8.0



[bookmark: _Toc97561354]5.13.3.6	Single uplink n77 Power class 1.5 
Comparing with PC2 CA_n41A-n77A, additional MSD is expected for PC1.5 n77A single uplink due to higher Tx power in n77. The MSD was calculated by starting with MSD for PC2, and calculating the PC1.5 MSD using this equation, where X is set to 3 due to the 3dB increase in interference. 

Table 5.13.3.2-1: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	n412
	
	16.1
	16.1
	16.1
	
	14.9
	13.7
	13.0
	12.6
	12.2
	11.8
	11.6
	11.5

	



NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.




Comparing with PC2 CA_n41A-n77A, additional MSD is expected for this DL CA_n41A-n77A with single uplink n77 PC1.5. 
The cross-band isolation for single uplink n77 PC 1.5 was calculated by calculating the interference power for the PC2 MSD into n41, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 with PC1.5 single uplink
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n411
	
	9.0
	9.0
	9.0
	
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0

	n77
	n412
	
	16.1
	16.1
	16.1
	
	16.1
	16.1
	16.1
	16.1
	16.1
	16.1
	16.1
	16.1

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.




NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.



[bookmark: _Toc97561355]5.13.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n41A-n77A requirements are applied for PC2 CA_n41A-n77A.

[bookmark: _Toc97561356]5.14		CA_n71-n77
[bookmark: _Toc97561357]5.14.1	Configurations
Table 5.14.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n71A-n77A
	n778,9
CA_n71A-n77A8
	n71
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	NOTE 8: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: 	Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination



[bookmark: _Toc97561358]5.14.2	Maximum output power
Table 5.14.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n71A-n77A
	CA power class
	Carrier n71 power class
	Carrier n77 power class

	CA_n71A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561359]5.14.3	REFSENS requirements
According to the PC3 CA_n71A-n77A study, there is MSD due to harmonic mixing and cross band isolation.  
[bookmark: _Toc97561360]5.14.3.1	Power class 2 case a
Comparing with PC3 CA_n71A-n77A, no additional MSD are expected for this PC2 CA_n71A-n77A with dual or single uplink carrier.
[bookmark: _Toc97561361]5.14.3.2	Power class 2 case b
Comparing with PC3 CA_n71A-n77A, additional MSD is expected for this PC2 CA_n71A-n77A with dual uplink due to higher Tx power in n77. The MSD was calculated by starting with 5.5 dB MSD for PC3, calculating the interference noise power, and then adding 3 dB to the interference noise power. 
Table 5.14.3.2-1: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n71-n77
	n71
	681.5
	5
	25
	635.5
	11.4
	FDD
	IMD5

	
	n77
	3361.5
	10
	50
	3361.5
	N/A
	TDD
	N/A



[bookmark: _Toc97561362]5.14.3.3	Single uplink Power class 1.5
Comparing with PC2 CA_n71A-n77A, no additional MSD is expected with single uplink n77 PC1.5 
Change for Table 5.5A.3.1-1 highlighted in yellow:
Table 5.14.3.3-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

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

	CA_n71A-n77A
	n778,9
CA_n71A-n77A8
	n71
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	



[bookmark: _Toc97561363]5.14.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n71A-n77A requirements are applied for PC2 CA_n71A-n77A.
[bookmark: _Toc97561364][bookmark: _Toc64892695]5.15		CA_n25-n77
[bookmark: _Toc64892696][bookmark: _Toc97561365]5.15.1	Configurations
Table 5.15.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n25A-n77A
	n778,9,
CA_n25A-n77A8
	n25
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	n25
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	1

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	NOTE 8: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: 	Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination



[bookmark: _Toc64892697][bookmark: _Toc97561366]5.15.2	Maximum output power
Table 5.15.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n25A-n77A
	CA power class
	Carrier n25 power class
	Carrier n77 power class

	CA_n25A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

[bookmark: _Toc64892698][bookmark: _Toc97561367]5.15.3	REFSENS requirements
According to the PC3 CA_n25A-n77A study, the 2nd harmonic mixing products from band 2 may fall into band n77 UL frequency range. And, the 2nd, 4th and 5th order IMD products generated by dual uplink from both band 2 and band n77 may fall into band 2 Rx frequency range. Thus additional MSD should be considered to mitigate the impact of the interference for PC2 CA_n25A-n77A combination.

[bookmark: _Toc64892699][bookmark: _Toc97561368]5.15.3.1	Power class 2 Case A
The MSD due to receiver harmonic mixing for PC2 Case A are same as PC3 CA_n25A-n77A. However, for PC3, the n25 victim bandwidths greater than 20 MHz are missing. The highlighted values for 25, 30 and 40 MHz have been proposed by Qualcomm for 25, 30 and 40 MHz. 
Table 5.15.3.2-0: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for NR CA  in NR FR1 due to PC3 n77 UL
	
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz (dB)
	10 
MHz (dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	n25
	6.7
	5.0
	4.0
	3.7
	3.4
	2.4
	1.1
	
	
	
	
	
	



The additional MSD due to intermodulation for PC2 CA_n25A-n77A are defined in table 5.15.3.1-1. These were copied from the PC2 MSD for CA_2A-n77A in 5.5. 
Table 5.15.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands)
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n25-n77
	n25
	1855
	5
	25
	1935
	32.10
	FDD
	IMD2

	
	n77
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	
	n25
	1900
	5
	25
	1980
	19.10
	FDD
	IMD44

	
	n77
	3720
	10
	50
	3720
	N/A
	TDD
	N/A

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.



[bookmark: _Toc64892700][bookmark: _Toc97561369]5.15.3.2	Power class 2 Case B
The additional MSD due to receiver harmonic mixing for Case B are defined in table 5.15.3.2-1. Initially, the MSD due to harmonic mixing for Case B was copied from n2:
Table 5.15.3.2-1: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for NR CA  in NR FR1 (based on n77UL, n2DL)
	
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz (dB)
	10 
MHz (dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	n25
	9.1
	8.0
	7.0
	6.7
	
	
	
	
	
	
	
	
	



However, for 10, 15 and 20 MHz it appears as if the PC2 MSDs were calculated by adding 3dB to the PC3 MSDs. The problem with that approach is that is that the sensitivity after MSD is based not only on I, but on N+I, where initial sensitivity is based on N alone. For PC3 MSD we have N+IPC3. For PC2 MSD we have N+IPC2. So for PC2 compared to PC3, I increases by 3 dB; I+N does not increase by 3dB. For our other PC2 and PC1.5 MSD analysis we have been using the following approach:
MSD due to interference power I is given by:
where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have:

 

If I is increased by X dB, then MSD(X) is given by



Using that approach, the following is proposed as a revision for PC2 harmonic Mixing MSD:
Table 5.15.3.2-2: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for NR CA  in NR FR1 with PC2 n77 (revised)
	
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz (dB)
	10 
MHz (dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	n25
	9.2
	7.3
	6.0
	5.7
	5.3
	3.9
	2.0
	
	
	
	
	
	




The additional MSD due to intermodulation for PC2 Case B CA_n25A-n77A are same as the Case A defined in table 5.15.3.1-1. 
Although no cross-band isolation MSD was identified for PC3 n77 into n25, it was suggested that for PC2 n77 cross band isolation into n41 be considered and de-rated. 
PC3 n77 into n41: MSD=4.5dB (note that there is 4.5dB for n78 into n40 too) => UL noise ~3dB above REFSENS
PC3 n77 into n25: MSD<1dB = “no MSD” => UL noise <-6dB below REFSENS => 9 dB below noise in n41 

PC2 n77 into n41: MSD=6.5dB => UL noise ~5.5dB above REFSENS
PC2 n77 into n25 => UL noise at 5.5-9=-3.5dB => ~1dB MSD
Table 5.15.3.2-3: Reference sensitivity exceptions (MSD) due to cross band isolation for PC2 n77 single band uplink into n25
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n25
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	
	
	
	
	
	



[bookmark: _Toc97561370]5.15.3.3	Single uplink power Class 1.5 
[bookmark: _Hlk96608424]Comparing with PC2 CA_25A-n77A, additional MSD is expected for PC1.5 n77A single uplink due to higher Tx power in n77. The MSD was calculated by starting with MSD for PC3 and calculating the PC1.5 MSD using this equation, where X is set to 6 due to the 6dB increase in interference. 

The additional MSD due to receiver harmonic mixing for single uplink PC1.5 n77 are defined in table 5.15.3.3-1. 
Table 5.15.3.3-1: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for NR CA  in NR FR1 with PC1.5 single band UL
	
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz (dB)
	10 
MHz (dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	n25
	11.9
	9.8
	8.5
	8.0
	7.6
	6.0
	3.3
	
	
	
	
	
	



Although no cross-band isolation MSD was identified for PC3 n77 into n25, it was suggested that for PC2 and PC1.5 n77 cross band isolation into n41 be considered and de-rated. The PC1.5 cross-band isolation MSD was calculated by starting with the 1.0 dB cross-band isolation MSD for PC2 from 5.15.3.2 and calculating the PC1.5 MSD using this equation, where X is set to 3 due to the 3dB increase in interference. 

The result is 1.8 dB.
Therefore, the following is proposed
Table 5.13.3.3-2: Reference sensitivity exceptions (MSD) due to cross band isolation for PC1.5 n77 single band uplink into n25
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n77
	n25
	1.8
	1.8
	1.8
	1.8
	1.8
	1.8
	1.8
	
	
	
	
	
	




[bookmark: _Toc64892701][bookmark: _Toc97561371]5.15.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n25A-n77A requirements are applied for PC2 CA_n25A-n77A.
[bookmark: _Toc47701541][bookmark: _Toc519110869][bookmark: _Toc69978630][bookmark: _Toc70600122][bookmark: _Toc70600206][bookmark: _Toc523749795][bookmark: _Toc523750860][bookmark: _Toc527979873][bookmark: _Toc531769356][bookmark: _Toc39585265][bookmark: _Toc39586608]
[bookmark: _Toc97561372]5.16	CA_n14-n77
[bookmark: _Toc97561373]5.16.1	Configurations

Table 5.16.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n14A-n77A
	CA_n14A-n77A
	n14
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	CA_n14A-n77(2A)
	CA_n14A-n77A
	n14
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	See CA_n77(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
	


[bookmark: _Toc97561374]5.16.2	Maximum output power
Table 5.16.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n14A-n77A
	CA power class
	Carrier n12 power class
	Carrier n77 power class

	CA_n14A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also, when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561375]5.16.3	REFSENS requirements
According to the PC3 CA_n14A-n77A study captured in TR 38.717-02-01, the following co-existence issues were identified:
- 5th order harmonic of band n14 UL may fall into own Rx frequencies of band n77.
- band n77 UL might affect band n14 DL via 5th order harmonic mixing
- 5th order IMD products may fall into own Rx frequencies of band n14.
Therefore, additional MSD values for IMD5 and for 5th order harmonic mixing need to be defined for PC2 CA_n14A-n77A.
For the 5th order harmonic of band n14 UL, the MSD values due to 5th order harmonic product of the corresponding PC3 CA case can be applied since the maximum output power of band n14 is unchanged for case A and case B.

[bookmark: _Toc97561376]5.16.3.1	Power class 2 Case A
The MSD due to receiver harmonic mixing for PC2 Case A are same as PC3 CA_n14A-n77A.
The additional MSD due to intermodulation for PC2 CA_n14A-n77A are defined in Table 5.16.3.1-1. 
Table 5.16.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands) 
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n14-n77
	n14
	795.5
	5
	15
	765.5
	11.7
	FDD
	IMD5

	
	n77
	3947.5
	10
	50
	3947.5
	N/A
	TDD
	N/A



[bookmark: _Toc97561377]5.16.3.2	Power class 2 Case B
The additional MSD due to receiver harmonic mixing for Case B are defined in Table 5.16.3.2-1. For harmonic mixing, the n77 power has increased by 3dB which results in 3dB more power down-converted at the 5th RX LO harmonic. 
Table 5.16.3.2-1: Reference sensitivity exceptions due to harmonic mixing for PC2 CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	n14zz
	34
	31
	
	
	
	
	
	
	
	
	

	

NOTE ZZ:	The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that   with  the DL carrier frequency in the lower band and  the UL carrier frequency in the higher band, both in MHz.



The additional MSD due to intermodulation for PC2 Case B CA_n14A-n77A are same as the Case A defined in Table 5.16.3.1-1. 

[bookmark: _Toc97561378]5.16.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n14A-n77A requirements are applied for PC2 CA_n14A-n77A.

[bookmark: _Toc97561379]5.17	CA_n30-n77
[bookmark: _Toc97561380]5.17.1	Configurations

Table 5.17.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n30A-n77A
	CA_n30A-n77A
	n30
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	CA_n30A-n77(2A)
	CA_n30A-n77A
	n30
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	See CA_n77(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
	


[bookmark: _Toc97561381]5.17.2	Maximum output power
Table 5.17.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n30A-n77A
	CA power class
	Carrier n12 power class
	Carrier n77 power class

	CA_n30A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also, when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561382]5.17.3	REFSENS requirements
According to the PC3 CA_n30A-n77A study captured in TR 38.717-02-01, the following co-existence issues were identified:
- 4th order IMD products may fall into own Rx frequencies of band n30.
Therefore, additional MSD values for IMD4 need to be defined for PC2 CA_n30A-n77A.

[bookmark: _Toc97561383]5.17.3.1	Power class 2 Case A
The additional MSD due to intermodulation for PC2 CA_n30A-n77A are defined in Table 5.17.3.1-1. 
Table 5.17.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands) 
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n30-n77
	n30
	2310
	5
	25
	2355
	17.6
	FDD
	IMD4

	
	n77
	3487.5
	10
	50
	3487.5
	N/A
	TDD
	N/A



[bookmark: _Toc97561384]5.17.3.2	Power class 2 Case B
The additional MSD due to intermodulation for PC2 Case B CA_n30A-n77A are same as the Case A defined in Table 5.17.3.1-1. 

[bookmark: _Toc97561385]5.17.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n30A-n77A requirements are applied for PC2 CA_n30A-n77A.

[bookmark: _Toc97561386]5.18	CA_n12-n77
[bookmark: _Toc97561387]5.18.1	Configurations

Table 5.18.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	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
	Bandwidth combination set

	CA_n12A-n77A
	CA_n12A-n77A
	n12
	5
	10
	15
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	CA_n12A-n77(2A)
	CA_n12A-n77A
	n12
	5
	10
	15
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	See CA_n77(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
	


[bookmark: _Toc97561388]5.18.2	Maximum output power
Table 5.18.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n12A-n77A
	CA power class
	Carrier n12 power class
	Carrier n77 power class

	CA_n12A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also, when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561389]5.18.3	REFSENS requirements
According to the PC3 CA_n12A-n77A study captured in TR 38.717-02-01, the following co-existence issues were identified:
- 5th order harmonic of band n12 UL may fall into own Rx frequencies of band n77.
- band n77 UL might affect band n12 DL via 5th order harmonic mixing
- 5th order IMD products may fall into own Rx frequencies of band n12.
Therefore, additional MSD values for IMD5 and for 5th order harmonic mixing need to be defined for PC2 CA_n12A-n77A.
For the 5th order harmonic of band n12 UL, the MSD values due to 5th order harmonic product of the corresponding PC3 CA case can be applied since the maximum output power of band n12 is unchanged for case A and case B.

[bookmark: _Toc97561390]5.18.3.1	Power class 2 Case A
The MSD due to receiver harmonic mixing for PC2 Case A are same as PC3 CA_n12A-n77A.
The additional MSD due to intermodulation for PC2 CA_n12A-n77A are defined in Table 5.18.3.1-1.
Table 5.18.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands) 
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n12-n77
	n12
	701.5
	5
	20
	737
	11.7
	FDD
	IMD5

	
	n77
	3543
	10
	50
	3543
	N/A
	TDD
	N/A



[bookmark: _Toc97561391]5.18.3.2	Power class 2 Case B
The additional MSD due to receiver harmonic mixing for Case B are defined in Table 5.18.3.2-1. For harmonic mixing, the n77 power has increased by 3dB which results in 3dB more power down-converted at the 5th RX LO harmonic.
Table 5.18.3.2-1: Reference sensitivity exceptions due to harmonic mixing for PC2 CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n77
	n12zz
	34
	31
	29.2
	
	
	
	
	
	
	
	

	

NOTE ZZ:	The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that   with  the DL carrier frequency in the lower band and  the UL carrier frequency in the higher band, both in MHz.



The additional MSD due to intermodulation for PC2 Case B CA_n12A-n77A are same as the Case A defined in Table 5.18.3.1-1. 

[bookmark: _Toc97561392]5.18.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n12A-n77A requirements are applied for PC2 CA_n12A-n77A.

[bookmark: _Toc97561393]5.19	CA_n29-n77
[bookmark: _Toc97561394]5.19.1	Configurations

Table 5.19.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	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
	Bandwidth combination set

	CA_n29A-n77A
	n778
	n29
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	CA_n29A-n77(2A)
	n778
	n29
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n77
	See CA_n77(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
	


[bookmark: _Toc97561395]5.19.2	Maximum output power
The combination CA_n29-n77 does not have an uplink CA configuration since n29 is an SDL operating band. The power class would be defined by the single uplink carrier requirements with appropriate ∆TIB applied. Concerning the co-existence analysis, CA_n29-n77 is similar to Case b as shown below
Table 5.19.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration or single uplink carrier
	Power class 2 cases for CA_n29-n77
	CA power class
	Carrier n29 power class
	Carrier n77 power class

	n77
	Case b
	26dBm
	N/A
	26dBm


The tolerance for single uplink carrier is applied.
[bookmark: _Toc97561396]5.19.3	REFSENS requirements
According to PC3 DC_29A-30A_n77A in TR 37.717-21-11, 5th order harmonic mixing is produced from band n77 UL that might fall in Rx of band 29.
Therefore, additional MSD values for 5th order harmonic mixing need to be defined for PC2 CA_n29-n77.
[bookmark: _Toc97561397]5.19.3.1	Power class 2 Case A
Power Class 2 Case A is not applicable for CA_n29-n77.
[bookmark: _Toc97561398]5.19.3.2	Power class 2 Case B
The additional MSD due to receiver harmonic mixing for Case B are defined in Table 5.19.3.2-1. For harmonic mixing, the n77 power has increased by 3dB which results in 3dB more power down-converted at the 5th RX LO harmonic.
Table 5.19.3.2-1: Reference sensitivity exceptions due to harmonic mixing for PC2 CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n772
	n291
	34
	31
	
	
	
	
	
	
	
	
	

	

NOTE 1:	The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that   with  the DL carrier frequency in the lower band and  the UL carrier frequency in the higher band, both in MHz.
NOTE 2:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



The additional MSD due to intermodulation for PC2 Case B CA_n29-n77 is not applicable. 
[bookmark: _Toc97561399]5.19.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n29A-n77A requirements are applied for PC2 CA_n29A-n77A.

[bookmark: _Toc97561400]5.20 	CA_n5-n78
[bookmark: _Toc97561401]5.20.1	Configurations
Table 5.20.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n5A-n78A
	CA_n5A-n78A
	n5
	15
	5
	10
	15
	20
	25
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	10
	15
	20
	25
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n78
	15
	
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	

	
	
	
	30
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	
	
	
	60
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	NOTE 4:	This UE channel bandwidth is optional in this release of the specification



[bookmark: _Toc97561402]5.20.2	Maximum output power
	Uplink CA configuration
	Power class 2 cases for CA_n5A-n78A
	CA power class
	Carrier n5 power class
	Carrier n78 power class

	CA_n5A-n78A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

[bookmark: _Toc97561403]5.20.3	REFSENS requirements
According to the PC3 CA_n5A-n78A study, the 4th IMD products from dual uplink of band n5 and n78 may fall into band n5 Rx frequency range. Thus, additional MSD should be considered to mitigate the impact of the interference for PC2 CA_n5A-n78A combination.

[bookmark: _Toc97561404]5.20.3.1	Power class 2 Case A
The additional MSD due to intermodulation for PC2 CA_n5A-n78A are defined in table 5.20.3.1-1.
Table 5.20.3.1-1: MSD test points for PCell due to dual uplink operation for PC2 NR CA in NR FR1 (two bands)
	Band / Channel bandwidth / NRB / Duplex mode

	NR CA
Configuration
	NR band
	UL Fc
(MHz)
	UL/DL BW
(MHz)
	UL
CLRB
	DL Fc (MHz)
	MSD for PC2
(dB)
	Duplex mode
	Source of IMD

	CA_n5A-n78A
	n5
	844
	5
	25
	889
	18.6
	FDD
	IMD4

	
	n78
	3421
	10
	50
	3421
	N/A
	TDD
	N/A


[bookmark: _Toc97561405]5.20.3.2	Power class 2 Case B
The additional MSD due to intermodulation for PC2 Case B CA_n5A-n78A are same as the Case A defined in table 5.20.3.1-1.
[bookmark: _Toc97561406]5.20.3.3	OOB blocking exception requirements
Since band n5 is a low band and n78 is a wide band, the OOBB exception is needed.
Table 5.20.3.3-1: NR DC band combination with exceptions allowed
	CA band combination

	CA_n5-n78



[bookmark: _Toc97561407]5.20.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n5A-n78A requirements are applied for PC2 CA_n5A-n78A.

[bookmark: _Toc97561408]5.21 	CA_n7-n78
[bookmark: _Toc97561409]5.21.1	Configurations
Table 5.21.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n7A-n78A
	CA_n7A-n78A
	n7
	15
	5
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	0

	
	
	
	30
	
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	

	
	
	
	60
	
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	

	
	
	n78
	15
	
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	

	
	
	
	30
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	
	
	
	60
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	CA_n7B-n78A
	CA_n7A-n78A
	n7
	See CA_n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
	0

	
	
	n78
	15
	
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	

	
	
	
	30
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	
	
	
	60
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	NOTE 4:	This UE channel bandwidth is optional in this release of the specification



[bookmark: _Toc97561410]5.21.2	Maximum output power
	Uplink CA configuration
	Power class 2 cases for CA_n7A-n78A
	CA power class
	Carrier n7 power class
	Carrier n78 power class

	CA_n7A-n78A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561411]5.21.3	REFSENS requirements
According to the PC3 CA_n7A-n78A study, there are no IMD products from dual uplink of band n7 and n78 may fall into band n7 Rx frequency range. Thus, additional MSD need not to be considered.

[bookmark: _Toc97561412]5.21.3.1	Power class 2 Case A
There is no need for additional MSD.
[bookmark: _Toc97561413]5.21.3.2	Power class 2 Case B
There is a need to define additional MSD due to cross-band isolation. Values are derived from CA_n41-n77.
Table 5.21.3.2-1: Reference sensitivity exceptions (MSD) due to cross band isolation from a PC2 aggressor NR UL band for NR CA FR1 for PC2 CA
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n78
	n7
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5
	
	
	
	
	


[bookmark: _Toc97561414]5.21.3		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n7A-n78A requirements are applied for PC2 CA_n7A-n78A.

[bookmark: _Toc97561415]5.22 	CA_n28-n78
[bookmark: _Toc97561416]5.22.1	Configurations
Table 5.22.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	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
	Bandwidth combination set

	CA_n28A-n78A
	CA_n28A-n78A
	n28
	15
	5
	10
	15
	207
	
	307
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	10
	15
	207
	
	307
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n78
	15
	
	10
	15
	20
	25
	30
	40
	50
	
	
	
	
	
	

	
	
	
	30
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	
	
	
	60
	
	10
	15
	20
	25
	30
	40
	50
	60
	704
	80
	90
	100
	

	NOTE 4:	This UE channel bandwidth is optional in this release of the specification
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.



[bookmark: _Toc97561417]5.22.2	Maximum output power
	Uplink CA configuration
	Power class 2 cases for CA_n28A-n78A
	CA power class
	Carrier n28 power class
	Carrier n78 power class

	CA_n28A-n78A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc97561418]5.22.3	REFSENS requirements
According to the PC3 CA_n28A-n78A study, the 5th harmonic mixing products from band n28 DL might fall into band n78 UL.

[bookmark: _Toc97561419]5.22.3.1	Power class 2 Case A
The additional MSD due to harmonic mixing for PC2 CA_n28A-n78A are defined in table 5.22.3.1-1 and table 5.22.3.1-2.
Table 5.22.3.1-1: Reference sensitivity exceptions due to harmonic mixing from a PC2 aggressor NR UL band for NR CA FR1 for PC2 CA
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n78
	n281
	31
	28
	26.2
	25
	
	11.7
	
	
	
	
	
	
	

	NOTE 1:	The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that   with  the DL carrier frequency in the lower band and  the UL carrier frequency in the higher band, both in MHz.



Table 5.22.3.1-2: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for CA in NR FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS
(kHz)
	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


	n78
	n28
	15
	25
	50
	75
	100
	
	160
	
	
	
	
	
	
	

	NOTE 1:	The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table 7.3.2-3 applies.



[bookmark: _Toc97561420]5.22.3.2	Power class 2 Case B
The additional MSD due to intermodulation for PC2 Case B CA_n28A-n78A are same as the Case A defined in table 5.22.3.1-1.
[bookmark: _Toc97561421]5.22.3.3	OOB blocking exception requirements
Since band n28 is a low band and n78 is a wide band, the OOBB exception is needed.
Table 5.22.3.3-1: NR DC band combination with exceptions allowed
	CA band combination

	CA_n28-n78



[bookmark: _Toc97561422]5.22.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n28A-n78A requirements are applied for PC2 CA_n28A-n78A.
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