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<Unchanged Text Omitted>
6.2B
Transmitter power for DC

6.2B.1
UE Maximum Output Power for DC

FFS

6.2B.1.1
UE Maximum Output Power for Intra-Band Contiguous EN-DC

Editor's note:
The test case is incomplete, the following aspects are either missing or not yet determined:

-
For overlapping transmission there is no test point satisfying 0dB MPR according to RAN4 specification.

-
TP analysis for 71AA is FFS.

-
Test configuration of NR dropping case is FFS

-
MU and TT are FFS

6.2B.1.1.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2B.1.1.2
Test applicability

This test applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC operation on FR1.

6.2B.1.1.3
Minimum conformance requirements
The following UE Power Classes define the total maximum output power for any transmission bandwidth(s) of the CG(s) configured.

The maximum output power is measured as the total maximum output power across the UE antenna connector(s). The period of measurement shall be at least one sub frame.

Table 6.2B.1.1.3-1: Maximum output power for EN-DC (continuous sub-blocks)

	EN-DC configuration
	Power class 2

(dBm)
	Tolerance

(dB)
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_(n)71AA
	
	
	23
	+2/-3

	DC_(n)41AA
	26
	+2/-21
	23
	+2/-21

	NOTE 1:
If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 2:
Power Class 3 is the default power class unless otherwise stated.


If UE supports a different power class than the default UE power class for EN-DC band combination, and the supported power class enables higher maximum output power than that of the default power class:

-
if the E-UTRA UL/DL configuration is 0 or 6; or

-
if the E-UTRA UL/DL configuration is 1 and special subframe configuration is 0 or 5; or

-
if the IE p-maxUE-FR1-r15 as defined in TS 36.331 [17] is provided and set to the maximum output power of the default power class or lower;

-
apply all requirements for the default power class, and set the configured transmitted power as specified insubclause 6.2B.4;

-
else

-
apply all requirements for the supported power class, and set the configured transmitted power class as specified in subclause 6.2B.4;

The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.1.

LTE anchor agnostic approach is not applied. E-UTRA test point analysis is included and E-UTRA measurements are performed.
<Unchanged Text Omitted>
6.2B.1.2
UE Maximum Output Power for Intra-Band Non-Contiguous EN-DC

Editor's note:
The test case is incomplete, the following aspects are either missing or not yet determined:

-
For overlapping transmission there is no test point satisfying 0dB MPR according to RAN4 specification.

-
For non-overlapping transmission TP analysis is FFS.

-
Applicability of UBF of single UL is FFS.

-
Applicability of Beam peak of single UL is FFS.

6.2B.1.2.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2B.1.2.2
Test applicability

This test applies to all types of E-UTRA UE release 15 and forward, supporting intra-band non-contiguous EN-DC operation on FR1.

NOTE: For the test for DC_41A_n41A, it is applicable to UE which supports dynamic power sharing.

6.2B.1.2.3
Minimum conformance requirements

The following UE Power Classes define the total maximum output power for any transmission bandwidth(s) of the CG(s) configured.

The maximum output power is measured as the total maximum output power across the UE antenna connector(s). The period of measurement shall be at least one sub frame.

Table 6.2B.1.2.3-1: Maximum output power for EN-DC (non-continuous sub-blocks)

	EN-DC configuration
	Power class 2

(dBm)
	Tolerance

(dB)
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_3A_n3A(2)
	
	
	23
	+2/-3

	DC_41A_n41A
	26
	+2/-21
	23
	+2/-21

	NOTE 1:
If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 2:
Only single switched UL is supported in Rel.15

NOTE 3:
Power Class 3 is the default power class unless otherwise stated.


If UE supports a different power class than the default UE power class for EN-DC band combination, and the supported power class enables higher maximum output power than that of the default power class:

-
if the E-UTRA UL/DL configuration is 0 or 6; or

-
if the E-UTRA UL/DL configuration is 1 and special subframe configuration is 0 or 5; or

-
if the IE p-maxUE-FR1-r15 as defined in TS 36.331 [17] is provided and set to the maximum output power of the default power class or lower:

-
apply all requirements for the default power class, and set the configured transmitted power as specified insubclause 6.2B.4;

-
else

-
apply all requirements for the supported power class, and set the configured transmitted power class as specified insubclause 6.2B.4.
The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.1.

LTE anchor agnostic approach is not applied. E-UTRA test point analysis is included and E-UTRA measurements are performed.
<Unchanged Text Omitted>
6.2B.1.3
UE Maximum Output Power for Inter-Band EN-DC within FR1

6.2B.1.3.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2B.1.3.2
Test applicability

This test applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC operating on FR1.

6.2B.1.3.3
Minimum conformance requirements

For inter-band EN-DC of E-UTRA and NR in FR1, the following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms). UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector.

Table 6.2B.1.3.3-1: Maximum output power for inter-band EN-DC (two bands)

	EN-DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_1A_n28A
	23
	+2/-3

	DC_1A_n40A
	23
	+2/-3

	DC_1A_n51A
	23
	+2/-3

	DC_1A_n77A
	23
	+2/-3

	DC_1A_n78A

DC_1A_n84A_ULSUP-TDM_n78A

DC_1A_n84A_ULSUP-FDM_n78A
	23
	+2/-3

	DC_1A_n79A
	23
	+2/-3

	DC_2A_n5A
	23
	+2/-31

	DC_2A_n66A
	23
	+2/-31

	DC_2A_n71A
	23
	+2/-3

	DC_2A_n78A
	23
	+2/-3

	DC_3A_n7A
	23
	+2/-31

	DC_3A_n28A
	23
	+2/-31

	DC_3A_n40A
	23
	+2/-31

	DC_3A_n41A,

DC_3A_n80A_ULSUP-TDM,

DC_3A_n80A_ULSUP-FDM,

DC_3C_n41A,

DC_3C_n80A_ULSUP-TDM,

DC_3C_n80A_ULSUP-FDM
	23
	+2/-3

	DC_3A_n51A
	23
	+2/-31

	DC_3A_n77A
	23
	+2/-31

	DC_3A_n78A

DC_3A_n80A_ULSUP-TDM_n78A,

DC_3A_n80A_ULSUP-FDM_n78A
	23
	+2/-31

	DC_3A_n79A

DC_3A_n80A_ULSUP-TDM_n79A,

DC_3A_n80A_ULSUP-FDM_n79A
	23
	+2/-31

	DC_3A_n82A
	23
	+2/-31

	DC_5A_n40A
	23
	+2/-31

	DC_5A_n66A
	23
	+2/-31

	DC_5A_n78A
	23
	+2/-3

	DC_7A_n28A
	23
	+2/-31

	DC_7A_n51A
	23
	+2/-31

	DC_7A_n66A
	23
	+2/-31

	DC_7A_n78A

DC_7C_n78A
	23
	+2/-3

	DC_8A_n40A
	23
	+2/-31

	DC_8A_n41A,

DC_8A_n81A_ULSUP-TDM,

DC_8A_n81A_ULSUP-FDM
	23
	+2/-3

	DC_8A_n77A
	23
	+2/-3

	DC_8A_n78A

DC_8A_n81A_ULSUP-TDM_n78A,

DC_8A_n81A_ULSUP-FDM_n78A
	23
	+2/-3

	DC_8A_n79A

DC_8A_n81A_ULSUP-TDM_n79A,

DC_8A_n81A_ULSUP-FDM_n79A
	23
	+2/-3

	DC_11A_n77A
	23
	+2/-3

	DC_11A_n78A
	23
	+2/-3

	DC_11A_n79A
	23
	+2/-3

	DC_12A_n5A
	23
	+2/-3

	DC_12A_n66A
	23
	+2/-3

	DC_18A_n77A
	23
	+2/-3

	DC_18A_n78A
	23
	+2/-3

	DC_18A_n79A
	23
	+2/-3

	DC_19A_n77A
	23
	+2/-3

	DC_19A_n78A
	23
	+2/-3

	DC_19A_n79A
	23
	+2/-3

	DC_20A_n8A
	23
	+2/-3

	DC_20A_n28A

DC_20A_n83A
	23
	+2/-3

	DC_20A_n51A
	23
	+2/-3

	DC_20A_n77A
	23
	+2/-3

	DC_20A_n78A

DC_20A_n82A_ULSUP-TDM_n78A,

DC_20A_n82A_ULSUP-FDM_n78A
	23
	+2/-3

	DC_21A_n77A
	23
	+2/-3

	DC_21A_n78A
	23
	+2/-3

	DC_21A_n79A
	23
	+2/-3

	DC_25A_n41A
	23
	+2/-3

	DC_26A_n41A
	23
	+2/-3

	DC_26A_n77A
	23
	+2/-3

	DC_26A_n78A
	23
	+2/-3

	DC_26A_n79A
	23
	+2/-3

	DC_28A n51A
	23
	+2/-3

	DC_28A_n77A
	23
	+2/-3

	DC_28A_n78A

DC_28A_n83A_ULSUP-TDM_n78A,

DC_28A_n83A_ULSUP-FDM_n78A
	23
	+2/-3

	DC_28A_n79A
	23
	+2/-3

	DC_30A_n5A
	23
	+2/-3

	DC_30A_n66A
	23
	+2/-3

	DC_38A_n78A
	N/A
	N/A

	DC_39A_n41A
	23
	+2/-2

	DC_39A_n78A
	23
	+2/-31

	DC_39A_n79A
	23
	+2/-31

	DC_40A_n41A
	23
	+2/-3

	DC_40A_n77A
	N/A
	N/A

	DC_41A_n77A

DC_41C_n77A
	23
	+2/-31

	DC_41A_n78A

DC_41C_n78A
	23
	+2/-31

	DC_41A_n79A

DC_41C_n79A
	23
	+2/-31

	DC_42A_n51A
	23
	+2/-3

	DC_42A_n77A
	N/A
	N/A

	DC_42A_n78A
	N/A
	N/A

	DC_42A_n79A
	N/A
	N/A

	DC_66A_n5A
	23
	+2/-31

	DC_66A_n71A
	23
	+2/-3

	DC_66A_n78A, DC_66A_n86A_ULSUP-TDM_n78A,

DC_66A_n86A_ULSUP-FDM_n78A
	23
	+2/-3

	NOTE 1:
For 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.

NOTE 2:
PPowerClass, EN-DC is the maximum UE power specified without taking into account the tolerance.

NOTE 3:
For inter-band EN-DC the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).

NOTE 4:
Power Class 3 is the default power class unless otherwise stated.


The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.1. 

LTE anchor agnostic approach is not applied. E-UTRA test point analysis is included and E-UTRA measurements are performed.

<Unchanged Text Omitted>
6.2B.1.4
UE Maximum Output Power for Inter-Band EN-DC including FR2

6.2B.1.4.1
UE Maximum Output Power for Inter-Band EN-DC including FR2 - EIRP and TR

Editor's note:
The following aspects are either missing or not yet determined:

-
The referred test case 6.2.1.1 in TS 38.521-2 is incomplete for power class 1, 2 and 4.

-
The following aspects of the clause are for future consideration:

-
Test Procedures for EIRP beam peak Extreme Conditions are FFS

6.2B.1.4.1.1
Test purpose

Same test purpose as in clause 6.2.1.1.1 in TS 38.521-2 [9] for the NR carrier.

6.2B.1.4.1.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2 with 2CCs.

6.2B.1.4.1.3
Minimum conformance requirements

UE maximum output power requirement for E-UTRA single carrier and CA operation specified in subclauses 6.2.2 and 6.2.2A of TS 36.101 [10] and for NR single carrier and CA operation specified in subclause 6.2.1, 6.2A.1, and 6.2D.1 of TS 38.101-2 [9] apply.

No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied. 
The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.1.4.

6.2B.1.4.1.4
Test description

Same test description as in clause 6.2.1.1.4 in TS 38.521-2 [9] for the NR carrier with the following exception:

The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.7-1. 

For initial conditions as in clause 6.2.1.1.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:

2.1
The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3.

3.1
The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1 and propagation conditions are set according to Annex B.0 of TS 36.521-1 [10].

Step 6 of Initial conditions as in clause 6.2.1.1.4.1 in TS 38.521-2 [9] is replaced by: 

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 4.5.

Same test procedure as in clause 6.2.1.1.4.2 in TS 38.521-2 [9] with the following steps added for E-UTRA component:

1.1
On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.7-1 under clause 4.7.

6.2B.1.4.1.5
Test requirement

Same test requirement as in clause 6.2.1.1.5 in TS 38.521-2 [9] for the NR carrier.

6.2B.1.4.2
UE Maximum Output Power for Inter-Band EN-DC including FR2 - Spherical Coverage

Editor's note:
This clause is incomplete. The following aspects are either missing or not yet determined:

-
Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2B.1.4.2.1
Test purpose

Same test purpose as in clause 6.2.1.2.1 in TS 38.521-2 [9] for the NR carrier.

6.2B.1.4.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC.

6.2B.1.4.2.3
Minimum conformance requirements

UE maximum output power requirement for E-UTRA single carrier and CA operation specified in subclauses 6.2.2 and 6.2.2A of  TS 36.101 [10] and for NR single carrier and CA operation specified in subclause 6.2.1, 6.2A.1, and 6.2D.1 of TS 38.101-2 [9] apply. 

No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.

The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.1.4.

6.2B.1.4.2.4
Test description

Same test description as in clause 6.2.1.2.4 in TS 38.521-2 [9] for the NR carrier with the following exception:

The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.7-1. 

For initial conditions as in clause 6.2.1.2.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:

2.1
The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3.

3.1
The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1 and propagation conditions are set according to Annex B.0 of TS 36.521-1 [10].

Step 6 of initial conditions as in clause 6.2.1.2.4.1 in TS 38.521-2 [9] is replaced by: 

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 4.5.

Same test procedure as in clause 6.2.1.2.4.2 in TS 38.521-2 [9] with the following steps added for E-UTRA component:

1.1
On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.7-1 under clause 4.7.

6.2B.1.4.2.5
Test requirement

Same test requirement as in clause 6.2.1.2.5 in TS 38.521-2 [9] for the NR carrier.

<Unchanged Text Omitted>
6.2B.2
UE Maximum Output Power reduction for EN-DC

6.2B.2.0
General

The UE maximum output power reduction (MPR) specified in this clause is applicable for UEs configured with EN-DC when NS_01 is indicated in the MCG and the SCG. The MPR applies subject to indication in the field modifiedMPRbehavior for the SCG [2].
6.2B.2.1
UE Maximum Output Power reduction for Intra-Band Contiguous EN-DC

Editor's note:
The following aspects are either missing or not yet determined:

-
Test requirements for power class 2 is missing.

6.2B.2.1.1
Test purpose

Same test purpose as in clause 6.2.2.1 in TS 38.521-1 [8] for the NR carrier. 

6.2B.2.1.2
Test applicability

This test case applies to all types of E-UTRA power class 3 and power class 2 UE release 15 and forward, supporting intra-band contiguous EN-DC.

6.2B.2.1.3
Minimum conformance requirements

When the UE is configured for intra-band contiguous EN-DC, the UE determines the total allowed maximum output power reduction as specified in this clause.

For UE supporting dynamic power sharing the following: 

-
for the MCG, MPRc in accordance with TS 36.101 [5]

-
for the SCG,
MPR'c = MPRNR = MAX( MPRsingle,NR, MPRENDC)

-
for the total configured transmission power,

MPRtot = PPowerClass,EN-DC – min(PPowerClass,EN-DC ,10*log10(10^((PPowerClass,E-UTRA - MPRE-UTRA)/10) + 10^((PPowerClass,NR - MPRNR)/10))

where 

MPRE-UTRA = MAX(MPRsingle,E-UTRA, MPRENDC )

with

-
MPRsingle, E-UTRAis the MPR defined for the E-UTRA transmission in TS 36.101 [5]

-
MPRsingle,NR is the MPR defined for the NR transmission in TS 38.101-1 [2]

For UEs not supporting dynamic power sharing the following

-
for the MCG,
MPRc = MAX(MPRsingle,E-UTRA, MPRENDC )

-
for the SCG,
MPR'c = MAX( MPRsingle,NR, MPRENDC )

where

-
MPRsingle,NR is the MPR defined for the NR transmission in TS 38.101-1 [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in TS 36.101 [5]

 MPR in this subclause is applicable for power class 3 and power class 2 UEs indicating IE dualPA-Architecture supported with ENDC power class being the same as the E-UTRA and NR power class For UEs not indicating dualPA-Architecture supported, MPR in subclause 6.2.4 of TS 36.101 [4] and 6.2.3 of TS 38.101-1 [2] apply when the UE is scheduled with single uplink transmission, otherwise the UE can use as much MPR as needed to fulfil emissions requirements. For a UE supporting dynamic power sharing for DC_(n)71AA for which dual simultaneous uplink transmissions are mandatory and A-MPR defined in subclause 6.2B.3.1.1 is applied as MPR. The allowed maximum output power reduction applied to transmission on the MCG and the SCG is defined as follows:

MPRENDC = MA
Where MA is defined as follows

MA =
[15]
;
0 ≤ B < 0.5




[10]
;
 0.5 ≤ B < 1.0




[8]
; 
1.0 ≤ B < 2.0




[6]
; 
2.0 < B
Where:


For UEs supporting dynamic power sharing,



 B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
For UEs not supporting dynamic power sharing,


For E-UTRA




B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + 12 * SCSNR)/1,000,000
Where SCSNR = 15 kHz is assumed in calculation of B.

For NR




B = (12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
Where SCSE-UTRA = 15 kHz is assumed in calculation of B.
and MA is reduced by 1 dB for B < 2.

The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.2.1.

Exception requirements for both NR and E-UTRA are defined for this test when transmission on E-UTRA overlap in time with NR. LTE anchor agnostic approach is not applied for this case and referred to as sub-test 1. E-UTRA test point analysis is included and E-UTRA measurements are performed.

Exception requirements for both NR and E-UTRA are defined for this test when transmission on E-UTRA doesn't overlap in time with NR, for a UE that doesn't support dynamic power sharing. LTE anchor agnostic approach is not applied for this case. E-UTRA test point analysis is included and E-UTRA measurements are performed.

No exception requirements for NR or E-UTRA are defined for this test when transmission on E-UTRA doesn't overlap in time with NR, for a UE that supports dynamic power sharing. LTE anchor agnostic approach is not applied for this case based on the test point analysis in TS 38.905 [7].
6.2B.2.2
UE Maximum Output Power reduction for Intra-Band Non-Contiguous EN-DC

Editor's note:
The following aspects are either missing or not yet determined:

- Test requirement for power class 2 is missing.

6.2B.2.2.1
Test purpose

Same test purpose as in clause 6.2B.2.1.1.

6.2B.2.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting intra-band non-contiguous EN-DC.

6.2B.2.2.3
Minimum conformance requirements

When the UE is configured for intra-band non-contiguous EN-DC, the UE determines the total allowed maximum output power reduction as specified in this subclause.

For UE supporting dynamic power sharing the following:

-
for the MCG, MPRc in accordance with TS 36.101 [4]

-
for the SCG,
MPR'c = MPRNR = MAX( MPRsingle,NR, MPRENDC)

-
for the total configured transmission power,

MPRtot = PPowerClass,EN-DC – min(PPowerClass,EN-DC ,10*log10(10^((PPowerClass,E-UTRA - MPRE-UTRA)/10) + 10^((PPowerClass,NR - MPRNR)/10))

where

MPRE-UTRA = MAX(MPRsingle,E-UTRA, MPRENDC )

with

-
MPRsingle, E-UTRAis the MPR defined for the E-UTRA transmission in TS 36.101 [4]

-
MPRsingle,NR is the MPR defined for the NR transmission in TS 38.101-1 [2]

For UEs not supporting dynamic power sharing the following

-
for the MCG,
MPRc = MAX(MPRsingle,E-UTRA, MPRENDC )

-
for the SCG,
MPR'c = MAX( MPRsingle,NR, MPRENDC )

where

-
MPRsingle,NR is the MPR defined for the NR transmission in TS 38.101-1 [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in TS 36.101 [4]MPR in this subclause is applicable for power class 3 and power class 2 UEs indicating IE dualPA-Architecture supported with ENDC power class being the same as the E-UTRA and NR power class For UEs not indicating dualPA-Architecture supported, MPR in subclause 6.2.4 of TS 36.101 [4] and 6.2.3 of TS 38.101-1 [2] apply when the UE is scheduled with single uplink transmission, otherwise the UE can use as much MPR as needed to fulfil emissions requirements. The allowed maximum output power reduction for IM3 related emissions applied to transmission on the MCG and the SCG is defined as follows:

MPRENDC = MA
Where MA is defined as follows

MA = 
[18]
; 
0 ≤ B < 1.0




[17]
; 
1.0 ≤ B < 2.0




[16]
; 
2.0 ≤ B < 5.0




[15]
; 
5.0 ≤ B

Where:

For UEs supporting dynamic power sharing,




B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000.000
For UEs not supporting dynamic power sharing,


For E-UTRA




B= (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + 12 * SCSNR)/1,000.000

Where SCSNR = 15 kHz is assumed in calculation of B.


For NR






B = (12 * SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000.000

Where SCSE-UTRA = 15 kHz is assumed in calculation of B.

and MA is reduced by 1 dB for B < 2.

The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.2.2. 

Exception requirements for both NR and E-UTRA are defined for UEs indicating dualPA-Architecture when transmission on E-UTRA overlap in time with NR. LTE anchor agnostic approach is not applied for this case an referred to as sub-test 1.

No exception requirements for NR or E-UTRA are defined for this test when transmission on E-UTRA doesn’t overlap in time with NR. LTE anchor agnostic approach is applied for this case and referred to as sub-test 2.

6.2B.2.3
UE Maximum Output Power reduction for Inter-Band EN-DC within FR1

Editor's note:

-
Future optimization is possible by include this test case with corresponding ACLR test case

-
The reason why minimum requirement doesn't specify "sum of output power at each UE antenna connector", as in corresponding MOP test case, needs to be understood.

6.2B.2.3.1
Test purpose

Same test purpose as in clause 6.2.2.1 in TS 38.521-1 [8] for the NR carrier.

6.2B.2.3.2
Test applicability

The requirements of this test apply to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC within FR1.

6.2B.2.3.3
Minimum conformance requirements

For inter-band EN-DC between E-UTRA and FR1 NR, UE maximum output power reduction specified in TS 36.101 [5] and TS 38.101-1 [2] apply for E-UTRA and NR respectively.

The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.2.3.

No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.

6.2B.2.3.4
Test description

Same test description as in clause 6.2.2.4 in TS 38.521-1 [8] for the NR carrier with the following exceptions:

The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.6-1.

For Initial conditions as in clause 6.2.2.4.1 in TS 38.521-1 [8], the following steps will be added to configure E-UTRA component:

2.1.
The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3 with E-UTRA channel bandwidth and test frequencies defined in Table 6.2B.2.3.4.1-1.

3.1.
Downlink E-UTRA signals are initially set up according to TS 36.521-1 [10] Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.

4.1.
The E-UTRA UL Reference Measurement channels are set according to Table 6.2B.2.3.4.1-1.

Step 6 of Initial conditions as in clause 6.2.2.4.1 in TS 38.521-1 [8] is replaced by:

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508 [6] clause 4.5.

Same test procedure as in clause 6.2.2.4.2 in TS 38.521-1 [8].

6.2B.2.3.5
Test requirement

Same test requirement as in clause 6.2.2.5 in TS 38.521-1 [8].
6.2B.2.4
UE Maximum Output Power reduction for Inter-Band EN-DC including FR2

Editor's note:
This test case is incomplete. Following aspects are missing or under discussion

-
The referred test case 6.2.2 in TS 38.521-2 [9] is incomplete

6.2B.2.4.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified maximum output power with MPR and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2B.2.4.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2.

6.2B.2.4.3
Minimum conformance requirements

UE maximum output power reduction requirement for E-UTRA single carrier and CA operation specified in clauses 6.2.3 and 6.2.3A of TS 36.101[5] and for NR single carrier and CA operation specified in clauses 6.2.2,  6.2A.2, and 6.2D.2 of TS 38.101-2 [3] apply.
The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.2.4.

No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.
6.2B.2.4.4
Test description

6.2B.2.4.4.1
Initial conditions

Same test description as in clause 6.2.2.4 in TS 38.521-2 [9] for the NR carrier with the following exceptions:


The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.6-1.


For Initial conditions as in clause 6.2.2.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:

2.1.
The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3 with E-UTRA channel bandwidth and test frequencies defined in Table 6.2B.3.3.4-1.

3.1.
Downlink E-UTRA signals are initially set up according to TS 36.521-1 [10] Annex C, clauses C.0, C.1 and C.3.0, and uplink signals according to Annex H, clauses H.1 and H.3.0.

4.1.
The E-UTRA UL Reference Measurement channels are set according to Table 6.2B.3.3.4-1.

Step 6 of Initial conditions as in clause 6.2.2.4.1 in TS 38.521-2 [9] is replaced by:

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508 [6] clause 4.5.

Same test procedure as in clause 6.2.2.4.2 in TS 38.521-2 [9] with the following steps added for E-UTRA component:

1.1
On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.7-1 under clause 4.7.

6.2B.2.4.5
Test requirement

Same test requirement as in clause 6.2.2.5 in TS 38.521-2 [9] for the NR carrier.

6.2B.2.5
UE Maximum Output power reduction for inter-band EN-DC including both FR1 and FR2

6.2B.2.5.1
Test purpose

Same test purpose as in clause 6.2B.2.3.1 in TS 38.521-1 [8] for NR FR1 carrier(s) and clause 6.2B.2.4.1 in TS 38.521-2 [9] for NR FR2 carrier(s).

6.2B.2.5.2
Test applicability

The requirements in this test are not testable due to issues with combined testing of NR FR1 and E-UTRA in conducted mode with NR FR2 in radiated mode. Therefore, the conducted and radiated requirements are tested separately.

No test case details are specified. The NSA requirements for maximum output power apply and are tested as part of the EN-DC within FR1 and EN-DC including FR2 test cases in clause 6.2B.

6.2B.3
UE additional maximum output power reduction for EN-DC

6.2B.3.1
UE Additional Maximum Output Power reduction for Intra-band contiguous EN-DC
6.2B.3.1.1
Test purpose

Additional emission requirements can be signalled by the network with network signalling value indicated by the field additionalSpectrumEmission. To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2B.1.1.3-1. Unless stated otherwise, an A-MPR of 0 dB shall be used.

6.2B.3.1.2 
Test applicability

The requirements of this test apply in test case 6.5B.2.1.2 Additional spectrum emission mask for network signalled values NS_04 and NS_35 to all types of E-UTRA power class 3 and power class 2 UE release 15 and forward, supporting intra-band contiguous EN-DC.

6.2B.3.1.3
Minimum conformance requirements

For intra-band contiguous EN-DC band combinations with additional requirements the allowed A-MPR is specified in table 6.2B.3.1.3-1 for UEs configured with EN-DC and combinations of network signalling values indicated in the E-UTRA or NR cell groups.

Unless otherwise stated the A-MPR specified insubclause 6.2B.3.1 for intra-band contiguous EN-DC configurations is the total power reduction allowed including MPR.

Table 6.2B.3.1.3-1: Additional maximum power reduction for Intra-band contiguous EN-DC 

	DC configuration
	Requirement (subclause)
	E-UTRA network signalling value
	NR network signalling value
	A-MPR

(clause)

	DC_(n)71AA
	6.5B.2.1.2.3.1
	NS_35
	NS_35
	6.2B.3.1.3.13

	DC_(n)41AA1
	6.5B.2.1.2.3.2
	NS_01 or NS_04
	NS_04
	6.2B.3.1.3.24

	NOTE 1:
Only applies to UEs that support dual UL transmission for this EN-DC combination.

NOTE 2:
The additional emission requirement is indicated when the combination of network signalling values in the two CGs is set (only for UEs configured with EN-DC).

NOTE 3:
The A-MPR is applied as MPR if NS_35 is not signalled.
NOTE 4:
Void.


The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.3.1.

Exception requirements for both NR and E-UTRA are defined for this test when transmission on E-UTRA overlap in time with NR.LTE anchor agnostic approach is not applied for this case and referred to as sub-test 1. E-UTRA test point analysis is included and E-UTRA measurements are performed. 

Exception requirements for both NR and E-UTRA are defined for this test when transmission on E-UTRA doesn't overlap in time with NR, for a UE that doesn't support dynamic power sharing. LTE anchor agnostic approach is not applied for this case. E-UTRA test point analysis is included and E-UTRA measurements are performed.

No exception requirements for NR or E-UTRA are defined for this test when transmission on E-UTRA doesn't overlap in time with NR, for a UE that supports dynamic power sharing. LTE anchor agnostic approach is not applied for this case.

6.2B.3.1.3.1
A-MPR for DC_(n)71AA

For UE supporting dynamic power sharing the following:

-
for the MCG, A-MPRc in accordance  with TS 36.101 [5]
-
for the SCG, A-MPR'c = [A-MPRDC]

-
for the total configured transmission power, A-MPRtot = A-MPRDC

with A-MPRDC as defined in thissubclause.

For UEs not supporting dynamic power sharing the following

-
for the MCG,

A-MPRc = A-MPRE-UTRA
-
for the SCG,

A-MPR'c = A-MPRNR
with A-MPRE-UTRA and A-MPRNR as defined in thissubclause.

For DC_(n)71AA with configured with network signalling values as per Table 6.2B.3.1.0-1 the allowed A-MPR is defined by

-
for UE indicating support of dynamicPowerSharing in the UE-MRDC-Capability IE

A-MPRDC = CEIL{ MA,DC (A), 0.5}

where A-MPRDC is the total power reduction allowed (dB),

-
for OFDM:

MA,DC =
11.00 - 11.67*A;

0.00 < A ≤ 0.30

8.10 -  2.00*A;




0.30 < A ≤ 0.80

6.50;







0.80 < A ≤ 1.00

-
for DFT-S-OFDM:

MA,DC =
11.00 - 13.33*A;  
0.00 < A ≤ 0.30

8.00 - 3.33*A;   




0.30 < A ≤ 0.60

6.00;







0.60 < A ≤ 1.00

where:
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with LCRB, E-UTRA and NRB, E-UTRA the number of allocated PRB and transmission bandwidth for MCG, LCRB,NR and NRB,NR the number of allocated PRB and transmission bandwidth for SCG with SCS = 15 kHz.

-
for UE not indicating support of dynamicPowerSharing


A- MPRE-UTRA = CEIL{ MA, E-UTRA, 0.5}


A-MPRNR = CEIL{ MA,NR, 0.5}

where A-MPR is the total power reduction allowed per CG with
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Where LCRB,NR and NRB,NR the number of allocated PRB and transmission bandwidth for SCG with SCS = 15 kHz.

6.2B.3.1.3.2
A-MPR for NS_04

6.2B.3.1.3.2.0
General

When the UE is configured for B41/n41 intra-band contiguous EN-DC and it receives IE NS_04, the UE determines the total allowed maximum output power reduction as specified in this clause. The A-MPR for EN-DC defined in this clause is used instead of MPR defined in 6.2B.2.2, not additively, so EN-DC MPR = 0 when NS_04 is signalled. For UEs scheduled with single uplink transmission, AMPR in subclause 6.2.4 of [4] and 6.2.3 of [2] apply.
For UE supporting dynamic power sharing the following:

-
for the MCG, A-MPRc in accordance  with 36.101 [5]
-
for the SCG,
A-MPR'c = A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3)

-
for the total configured transmission power,

A-MPRtot = PPowerClass,EN-DC – min(PPowerClass,EN-DC ,10*log10(10^((PPowerClass,E-UTRA - A-MPRE-UTRA)/10) + 10^((PPowerClass,NR - A-MPRNR)/10))

where 

A-MPRE-UTRA = MAX( A-MPRsingle,E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )

with

-
A-MPRsingle, E-UTRA is the A-MPR defined for the E-UTRA transmission in TS 36.101 [5]

-
A-MPRsingle,NR is the A-MPR defined for the NR transmission in TS 38.101-1 [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in TS 36.101 [5]

For UEs not supporting dynamic power sharing the following

-
for the MCG,
A-MPRc = MAX( A-MPRsingle, E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )

-
for the SCG,
A-MPR'c = MAX( A-MPRsingle,NR, A-MPRIM3 )

where

-
A-MPRsingle, E-UTRAis the A-MPR defined for the E-UTRA transmission in TS 36.101 [5]

-
A-MPRsingle,NR is the A-MPR defined for the NR transmission in TS 38.101-1 [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in TS 36.101 [5]

The UE determines the Channel Configuration Case and the value of A-MPRIM3 as follows:

If FIM3,low_block,low < 2490.5 MHz

Channel Configuration Case B. A-MPRIM3 defined in clause 6.2B.3.1.3.2.2.

Else

Channel Configuration Case A. A-MPRIM3 defined in clause 6.2B.3.1.3.2.1.

where

-
FIM3,low_block,low = (2 * Flow_channel,low_edge) – Fhigh_channel,high_edge

-
Flow_channel,low_edge is the lowermost frequency of lower transmission bandwidth configuration.
-
Fhigh_channel,high_edge is the uppermost frequency of upper transmission bandwidth configuration.

Where the transmission bandwidth configuration for NR is the maximum frequency span covering all the configured SCSSpecificCarrier for scenarios that carrier bandwidths with different SCS can be fully overlapped.
6.2B.3.1.3.2.1
A-MPRIM3 for NS_04 to meet -13 dBm / 1MHz for 26dBm UE power

A-MPR in this subclauseis relative to 26 dBm for a power class 2 Cell Group. The same A-MPR is used relative to 23 dBm for a power class 3 Cell Group. For the UE is configured with channel configurations Case A or Case C (defined in Clause 6.2B.3.2.3.1), the allowed maximum output power reduction for IM3s applied to transmission on the MCG and the SCG with non-contiguous resource allocation is defined as follows:

A-MPRIM3 = MA
Where MA is defined as follows


MA =  15 ; 0 ≤ B < 0.5


10 ; 0.5 ≤ B < 1.0


8 ; 1.0 ≤ B < 2.0


6 ; 2.0 ≤ B

Where:

For UEs supporting dynamic power sharing,


B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
For UEs not supporting dynamic power sharing,


For E-UTRA 




 B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + 12 * SCSNR)/1,000,000
Where SCSNR =15 kHz is assumed in calculation of B.

For NR




B = (12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000

Where SCSE-UTRA =15 kHz is assumed in calculation of B

and MA is reduced by 1 dB for B < 2.0.

6.2B.3.1.3.2.2
A-MPR for NS_04 to meet -25 dBm / 1MHz for 26 dBm UE power

A-MPR in this subclauseis relative to 26 dBm for a power class 2 Cell Group. The same A-MPR is used relative to 23 dBm for a power class 3 Cell Group. For the UE is configured with channel configurations Case B or Case D (defined in clause 6.2B.3.2.1), the allowed maximum output power reduction for IM3s applied to transmission on the MCG and the SCG with non-contiguous resource allocation is defined as follows:

A-MPRIM3 = MA
Where MA is defined as follows


MA = 15 ; 0 ≤ B < 1.0


14 ; 1.0 ≤ B < 2.0


13 ; 2.0 ≤ B < 5.0


12 ; 5.0 ≤ B

Where:

For UEs supporting dynamic power sharing,

B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000.000
For UEs not supporting dynamic power sharing,

For E-UTRA

B = (LCRB_alloc,E-UTRA * 12* SCSE-UTRA + 12 * SCSNR)/1,000,000
Where SCSNR =15 kHz is assumed in calculation of B.
For NR

B = (12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000 

Where SCSE-UTRA =15 kHz is assumed in calculation of B

and MA is reduced by 1 dB.

6.2B.3.2
UE Additional Maximum Output Power reduction for Intra-Band Non-Contiguous EN-DC

Editor's note:
This test case is incomplete. The following aspects are either missing or not yet determined: 

-
Test frequencies for the Minimum WGAP
6.2B.3.2.1
Test purpose

Additional emission requirements can be signalled by the network with network signalling value indicated by the field additionalSpectrumEmission. To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2B.1.1.3-1. Unless stated otherwise, an A-MPR of 0 dB shall be used.

6.2B.3.2.2
Test applicability

The requirements of this test apply in test case 6.5B.2.2.2 Additional spectrum emission mask for network signalled values NS_04 to all types of E-UTRA UE release 15 and forward, supporting intra-band non-contiguous EN-DC.

6.2B.3.2.3
Minimum conformance requirements

For intra-band non-contiguous EN-DC band combinations with additional requirements the A-MPR allowed are specified in table 6.2B.3.2.3-1 for UEs configured with EN-DC and combinations of network signalling values indicated in the E-UTRA and NR cell group(s). Unless otherwise stated the A-MPR specified in subclause6.2B.3.2 for intra-band non-contiguous EN-DC configurations is the total power reduction allowed including MPR. For UEs scheduled with single uplink transmission, AMPR in subclause 6.2.4 of [4] and 6.2.3 of [2] apply.
Table 6.2B.3.2.3-1: Allowed power reduction for intra-band non-contiguous EN-DC
	DC configuration
	Requirement (clause)
	E-UTRA network signalling value
	NR network signalling value
	A-MPR (clause)

	DC_41A_n41A1
	6.6.3.3.19 and 6.6.2.2.2 of TS 36.101 [5] and 6.5.2.3.2 and 6.5.3.3.1 of TS 38.101-1 [2]
	NS_01 or NS_04
	NS_04
	6.2B.3.2.3.1

	NOTE 1:
Only applies to UEs that support dual UL transmission for this EN-DC combination.

NOTE 2:
The requirement applies when the combination of network signalling values in the two CGs is set (only for UEs configured with EN-DC).


The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.3.2.

Exception requirements for both NR and E-UTRA are defined for this test when transmission on E-UTRA overlap in time with NR.LTE anchor agnostic approach is not applied for this case and referred to as sub-test 1. E-UTRA test point analysis is included and E-UTRA measurements are performed.

Exception requirements for both NR and E-UTRA are defined for this test when transmission on E-UTRA doesn't overlap in time with NR, for a UE that doesn't support dynamic power sharing. LTE anchor agnostic approach is not applied for this case. E-UTRA test point analysis is included and E-UTRA measurements are performed.

No exception requirements for NR or E-UTRA are defined for this test when transmission on E-UTRA doesn't overlap in time with NR, for a UE that supports dynamic power sharing. LTE anchor agnostic approach is not applied for this case.

6.2B.3.2.3.1
A-MPR for NS_04

When the UE is configured for B41/n41 intra-band non-contiguous EN-DC and it receives IE NS_04, the UE determines the total allowed maximum output power reduction as specified in this clause. The A-MPR for EN-DC defined in this clause is used instead of MPR defined in 6.2B.2.2, not additively, so EN-DC MPR=0 when NS_04 is signalled.

For UE supporting dynamic power sharing the following:

-
for the MCG, A-MPRc in accordance with TS 36.101 [5]

-
for the SCG,
A-MPR'c = A-MPRNR = MAX( A-MPRsingle,NR, A-MPREN-DC)

-
for the total configured transmission power,

A-MPRtot = PPowerClass,EN-DC – min(PPowerClass,EN-DC ,10*log10(10^((PPowerClass,E-UTRA - A-MPRE-UTRA)/10) + 10^((PPowerClass,NR - A-MPRNR)/10))

where 

A-MPRE-UTRA = MAX( A-MPRsingle,E-UTRA + MPRsingle,E-UTRA, A-MPREN-DC )

A-MPREN-DC = MAX(A-MPRIM3, A-MPRACLRoverlap )

with

-
A-MPRsingle, E-UTRA is the A-MPR defined for the E-UTRA transmission in TS 38.101-3 [4]

-
A-MPRsingle,NR is the A-MPR defined for the NR transmission in TS 38.101-1 [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in TS 38.101-3 [4]

For UEs not supporting dynamic power sharing the following

-
for the MCG,
A-MPRc = MAX( A-MPRsingle, E-UTRA + MPRsingle,E-UTRA, A-MPRIM3, A-MPRACLRoverlap)

-
for the SCG,
A-MPR'c = MAX( A-MPRsingle,NR, A-MPRIM3, A-MPRACLRoverlap)

where

-
A-MPRsingle, E-UTRA is the A-MPR defined for the E-UTRA transmission in TS 36.101 [5]

-
A-MPRsingle,NR is the A-MPR defined for the NR transmission in TS 38.101-1 [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in TS 36.101 [5]

The UE determines the Channel Configuration Case and the value of A-MPRIM3 as follows:

If AND( FIM3,low_block,high < Ffilter,low ,  MAX( SEM-13,high, FIM3,high_block,low ) > Ffilter,high )

Channel Configuration Case C. A-MPRIM3 defined in Clause 6.2B.3.1.3.2.1
Else

Channel Configuration Case D. A-MPRIM3 defined in Clause 6.2B.3.1.3.2.2

where

-
FIM3,low_block,high = (2 * Flow_channel,high_edge ) – Fhigh_channel,low_edge
-
FIM3,high_block,low = (2 * Fhigh_channel,low_edge) – Flow_channel,high_edge
-
Flow_channel,low_edge is the lowermost frequency of lower transmission bandwidth configuration.

-
Flow_channel,high_edge is the uppermost frequency of lower transmission bandwidth configuration.

-
Fhigh_channel,low_edge is the lowermost frequency of upper transmission bandwidth configuration.

-
Fhigh_channel,high_edge is the uppermost frequency of upper transmission bandwidth configuration.

-
Ffilter,low = 2480 MHz

-
Ffilter,high = 2745 MHz

-
SEM-13,high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm / 1MHz to -25 dBm / 1MHz, as specified in Clause 6.6.2.2.2 in [5] and Subclause 6.5.2.3.2 in [2] respectively.
Where the transmission bandwidth configuration for NR is the maximum frequency span covering all the configured SCSSpecificCarrier for scenarios that carrier bandwidths with different SCS can be fully overlapped.
The UE determines the value of A-MPRACLRoverlap as specified in Table 6.2B.3.2.3.1-1:

Table 6.2B.3.2.3.1-1: A-MPRACLRoverlap
	Wgap
	A-MPRACLRoverlap

	< BWchannel,E-UTRA + BWchannel,NR
	4 dB

	≥ BWchannel,E-UTRA + BWchannel,NR
	0 dB

	NOTE 1:
Wgap = Fhigh_channel,low_edge - Flow_channel,high_edge


6.2B.3.3
UE Additional Maximum Output Power reduction for Inter-Band EN-DC within FR1

Editor's note:


-
Future optimization is possible by include this test case with corresponding ACLR test case

-
The reason why minimum requirement doesn't specify "sum of output power at each UE antenna connector", as in corresponding MOP test case, needs to be understood.

6.2B.3.3.1
Test purpose

Same test purpose as in clause 6.2.3.1 in TS 38.521-1 [8] for the NR carrier.

6.2B.3.3.2
Test applicability

The requirements of this test apply to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC.

6.2B.3.3.3
Minimum conformance requirements

For inter-band EN-DC between E-UTRA and FR1 NR, UE additional maximum output power reduction specified in TS 36.101 [5] and TS 38.101-1 [2] apply for E-UTRA and NR respectively.

The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.3.3. 

No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied 

6.2B.3.3.4
Test description

Same test description as in clause 6.2.3.4 in TS 38.521-1 [8] for the NR carrier with the following exceptions:

The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.6-1. 

For Initial conditions as in clause 6.2.3.4.1 in TS 38.521-1 [8], the following steps will be added to configure E-UTRA component:

2.1.
The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3 with E-UTRA channel bandwidth and test frequencies defined in Table 6.2B.3.3.4-1.

3.1.
Downlink E-UTRA signals are initially set up according to TS 36.521-1 [10] Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.

4.1.
The E-UTRA UL Reference Measurement channels are set according to Table 6.2B.3.3.4-1.

Step 6 of Initial conditions as in clause 6.2.3.4.1 in TS 38.521-1 [8] is replaced by:

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508 [6] clause 4.5.

Same test procedure as in clause 6.2.3.4.2 in TS 38.521-1 [8].

6.2B.3.3.5
Test requirement

Same test requirement as in clause 6.2.2.5 in TS 38.521-1 [8].
6.2B.3.4
UE Additional Maximum Output Power reduction for Inter-Band EN-DC including FR2

Editor's note:
This test case is incomplete. Following aspects are missing or under discussion:

-
Measurement Uncertainties and Test Tolerances are FFS.

-
This test is intended to be covered by Additional Spurious Emissions test case which is currently missing.

-
Test configuration table in referenced TS 38.521-2 [9] test case is incomplete

-
Test requirements in referenced TS 38.521-2 [9] test case is incomplete

6.2B.3.4.1
Test purpose

Same test purpose as in clause 6.2.3.1 in TS 38.521-2 [9] for the NR carrier.

6.2B.3.4.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2.

6.2B.3.4.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 6.2.2.3 in TS 38.521-2 [9] for the NR carrier.

No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.
6.2B.3.4.4
Test description

6.2B.3.4.4.1
Initial conditions 

Same test description as in clause 6.2.3.4 in TS 38.521-2 [9] for the NR carrier with the following exception:

The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.7-1. For Initial conditions as in clause 6.2.3.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:

2.1.
The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3.

3.1.
The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1 and propagation conditions are set according to Annex B.0 of TS 36.521-1 [10].

Step 6 of Initial conditions as in clause 6.2.3.4.1 in TS 38.521-2 [9] is replaced by: 

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 4.5.

6.2B.3.4.4.2
Test procedure

Same test procedure as in clause 6.2.3.4.2 in TS 38.521-2 [9] with the following steps added for E-UTRA component:

1.1
On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.7-1 under clause 4.7.

6.2B.3.4.4.3
Message contents

Message contents are according to TS 38.508-1 [5] clause 4.6 with the following exceptions for each network signalled value.

1.
Information element AdditionalSpectrumEmission for NR can be set in nr-SecondaryCellGroupConfig according to TS 38.331 [15]. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.2B.3.4.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement

	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	AdditionalSpectrumEmission
	1 (NS_201)
	for band n258
	


6.2B.3.4.5
Test requirement

Same test requirement as in clause 6.2.2.5 in TS 38.521-2 [9] for the NR carrier.

6.2B.3.5
UE Additional Maximum Output power reduction for inter-band EN-DC including both FR1 and FR2 

6.2B.3.5.1
Test purpose

Same test purpose as in clause 6.2.3.1 in TS 38.521-1 [8] for NR FR1 carrier and clause 6.2.3.1 in TS 38.521-2 [9] for NR FR2 carrier.

6.2B.3.5.2
Test applicability

The requirements in this test are not testable due to issues with combined testing of NR FR1 and E-UTRA in conducted mode with NR FR2 in radiated mode. Therefore, the conducted and radiated requirements are tested separately.

No test case details are specified. The NSA requirements for Additional Maximum Output Power apply and are tested as part of the EN-DC within FR1 and EN-DC including FR2 test cases in clause 6.2B.3.

6.2B.4
Configured Output Power for EN-DC

6.2B.4.1
Configured Output Power Level for EN-DC

6.2B.4.1.0
Minimum Conformance Requirements

6.2B.4.1.0.1
Configured output power level

6.2B.4.1.0.1.1
Intra-band contiguous EN-DC

The following requirements apply for one component carrier per CG configured for synchronous DC.
For intra-band dual connectivity with one uplink serving cell per CG on E-UTRA and NR respectively, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of CG i, i = 1,2, and its total configured maximum transmission power for EN-DC operation [image: image9.png]
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 as specified in clause 7.6 of TS 38.213 [19]..
The configured maximum output power PCMAX_ E-UTRA,c (p) in sub-frame p for the configured E-UTRA uplink carrier shall be set within the bounds:


PCMAX_L_ E-UTRA,c (p) ≤ PCMAX_ E-UTRA,c (p) ≤  PCMAX H _ E-UTRA,c (p)

where PCMAX_L_ E-UTRA,c and PCMAX H _ E-UTRA,c are the limits for a serving cell c as specified in TS 36.101 [5] clause 6.2.5 modified by PLTE as follows:

PCMAX_L_ E-UTRA,c = MIN {MIN(PEMAX,c , PEMAX, EN-DC, PLTE) – tC_ E-UTRA, c,  (PPowerClass,EN-DC – ΔPPowerClass,EN-D), (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c  + TC_ E-UTRA, c + TProSe, P-MPRc)}

PCMAX H _ E-UTRA,c = MIN {PEMAX,c, PEMAX, EN-DC , PLTE, PPowerClass, EN-DC, PPowerClass – ΔPPowerClass}


where

-
PEMAX,EN-DC is the value given by the field p-maxUE-FR1 of the RRCConnectionReconfiguration-v1530 IE as defined in TS 36.331 [17];

-
PLTE is the value given by the field p-maxEUTRA-r15 of the RRCConnectionReconfiguration-v1510 IE as defined in TS 36.331 [17] which is the same as PLTE in TS 38.213 [19];

-
∆tC_EUTRA, c = 1.5 dB when NOTE 2 in Table 6.2.2-1 of TS 36.101 [5] applies; ∆tC_EUTRA, c = 0 dB otherwise;

and whenever NS_01 is not indicated within CG 1:
-
for a UE indicating support of dynamicPowerSharing, the MPRc and the A-MPRc are determined in accordance with the DCI of serving cell c of the CG 1 and the specification in clause 6.2.4 of TS 36.101 [5];

-
for a UE not indicating support of dynamicPowerSharing, the A-MPRc is determined in accordance with clause 6.2B.3.1 with parameters applicable for UEs not indicating support of dynamicPowerSharing and MPRc = 0 dB;

and whenever NS_01 is indicated in CG 1:
-
for a UE indicating support of dynamicPowerSharing, the MPRc is determined in accordance with the DCI of serving cell c of the CG 1 and the specification in clause 6.2.4 of TS 36.101 [5];

-
for a UE not indicating support of dynamicPowerSharing, the MPRc is determined in accordance with clause 6.2B.2.1 with parameters applicable for UEs not indicating support of dynamicPowerSharing and A-MPRc = 0 dB;
The configured maximum output power PCMAX_ NR,c (q) in physical channel q for the configured NR carrier shall be set within the bounds:


PCMAX_L,f,c,,NR (q) ≤  PCMAX,f,c,NR (q) ≤  PCMAX_H,f,c,NR (q)

where PCMAX_L_ NR,c and PCMAX H _ NR,c are the limits for a serving cell c as specified in clause 6.2.4 of TS 38.101-1 [2] modified as follows:

PCMAX_L,f,c,,NR = MIN {MIN(PEMAX,c , PEMAX, EN-DC, PNR) - TC_NR, c, (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }

PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC, PNR , PPowerClass, EN-DC, PPowerClass – ΔPPowerClass }
where
-
PEMAX,EN-DC is the value given by the field p-maxUE-FR1 of the RRCConnectionReconfiguration-v1530 IE as defined in TS 36.331 [17];

-
PLTE signalled by RRC as p-MaxEUTRA-r15 in TS 36.331 [17]

-
PNR is the value given by the field  p-NR-FR1 of the PhysicalCellGroupConfig IE as defined in  [18] and signalled by RRC;

-
ΔTc_E-UTRA, c = 1.5dB when NOTE 2 in Table 6.2.2-1 in TS 36.101 [5] applies for a serving cell c, otherwise TC_ E-UTRA,c = 0dB;

-
TC_NR,c = 1.5dB when NOTE 3 in Table 6.2.1-1 in TS 38.101-1 [2] applies for a serving cell c, otherwise TC_NR,c = 0dB;

-
ΔTIB,c specified in clause 6.2B.4.2.1 for EN-DC, the individual Power Class defined in table 6.2B.1.1 and any other additional power reductions parameters specified in clauses 6.2B.3 and 6.2B.4 for EN-DC are applicable to PCMAX_ E-UTRA,c and PCMAX_ NR,c evaluations.
-
ΔPPowerClass,EN-DC is 3 dB for a power class 2 capable EN-DC UE when  LTE UL/DL configuration is 0 or 6; or LTE UL/DL configuration is 1 and special subframe configuration is 0 or 5; ΔPPowerClass,EN-DC = 3 dB when the IE p-maxUE-FR1 as defined in TS 36.331 [17] is provided and set to the maximum output power of the default power class or lower; otherwise ΔPPowerClass,EN-DC = 0 dB;
and whenever NS_01 is not indicated within CG 2:

-
for a UE indicating support of dynamicPowerSharing, A-MPRc = A-MPR'c with A-MPR'c determined in accordance with clause 6.2B.3.1 and MPRc = 0 dB if transmission(s) in subframe p on CG 1 overlap in time with physical channel q on CG 2;

-
for a UE indicating support of dynamicPowerSharing, A-MPRc is determined in accordance with TS 38.101-1 [2] if transmission(s) in subframe p on CG 1 does not overlap in time with physical channel q on CG 2;

-
for a UE not indicating support of dynamicPowerSharing, the A-MPRc is determined in accordance with clause 6.2B.3.1 with parameters applicable for UEs not indicating support of dynamicPowerSharing and MPRc = 0 dB;

and whenever NS_01 is indicated in CG 2.

-
for a UE indicating support of dynamicPowerSharing, MPRc = MPR'c with MPR'c determined in accordance with clause 6.2B.2.1 and A-MPRc = 0 dB if transmission(s) in subframe p on CG 1 overlap in time with physical channel q on CG 2;

-
for a UE indicating support of dynamicPowerSharing, MPRc is determined in accordance with TS 38.101-1 [2] if transmission(s) in subframe p on CG 1 does not overlap in time with physical channel q on CG 2;

-
for a UE not indicating support of dynamicPowerSharing, the MPRc is determined in accordance with clause 6.2B.2.1 with parameters applicable for UEs not indicating support of dynamicPowerSharing and A‑MPRc = 0 dB;



If the transmissions from NR and E-UTRA do not overlap, then the complete clauses for configured transmitted power for E-UTRA and NR respectively from their own specifications apply with the modifications specified above. The lower value between PPowerClass, EN-DC or PEMAX, EN-DC shall not be exceeded at any time by UE.

If the EN-DC UE is not supporting dynamic power sharing, then the complete clauses for configured transmitted power for E-UTRA and NR respectively from their own specifications TS 36.101 [5] and TS 38.101-1 [2] respectively apply with the modifications specified above.
If the UE does not support dynamic power sharing,
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 = MIN { PEMAX, EN-DC , PPowerClass, EN-DC - ΔPPowerClass,EN-DC } + 0.3 dB

For UEs indicating support of dynamicPowerSharing in the UE-MRDC-Capability IE the UE can configure the total maximum transmission power [image: image19.png]


 within the range


PEN-DC,tot_L ≤ [image: image21.png]


 ≤  PEN-DC,tot_H
where


PEN-DC,tot_L (p,q) = MIN{ PPowerClass,EN-DC - ΔPPowerClass,EN-DC – MAX{MPRtot, A-MPRtot}, PEMAX,EN-DC}


PEN-DC,tot_H (p,q) = MIN{PPowerClass,EN-DC, PEMAX,EN-DC }





for sub-frame p on CG 1 overlapping with physical channel q on CG 2 and with MPRtot and A-MPRtot in accordance with 6.2B.2.1 and clause 6.2B.3.1, respectively.
The measured total maximum output power PUMAX over both CGs/RATs, measured over the transmission reference time duration is

PUMAX = 10 log10 [pUMAX,c,E-UTRA + pUMAX,f,c,NR],
where pUMAX,c,E-UTRA and pUMAX,c,NR denotes the measured output power of serving cell c for E-UTRA and NR respectively, expressed in linear scale.

For UEs indicating support of dynamicPowerSharing, the measured total configured maximum output power PUMAX shall be within the following bounds:
PCMAX_L -TLOW (PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H + THIGH (PCMAX_H)

with the tolerances TLOW(PCMAX_L) and THIGH(PCMAX_H) for applicable values of PCMAX_L and PCMAX_L specified in Table 6.2B.4.1.0.1.1-2.

When an UL subframe transmission p from E-UTRA overlap with a physical channel q from the NR, then for PUMAX evaluation, the E-UTRA subframe p is taken as reference period TREF and always considered as the reference measurement duration and the following rules are applicable.
TREF and Teval are specified in Table 6.2B.4.1.0.1.1-1 when same or different subframes and physical channel durations are used in aggregated carriers. PPowerClass ,EN-DC shall not be exceeded by the UE during any evaluation period of time.

Table 6.2B.4.1.0.1.1-1: PCMAX evaluation window

	transmission duration
	TREF
	Teval

	Different transmission duration in different RAT carriers
	E-UTRA Subframe 
	Min(Tno_hopping, Physical Channel Length)


For each TREF, the PCMAX_H is evaluated per Teval and given by the maximum value over the transmission(s) within the Teval as follows:

PCMAX_H  = MAX { PCMAX_ EN-DC _H (p,q) , PCMAX_ EN-DC _H (p,q+1), … , PCMAX_ EN-DC _H (p,q+n) }

where PCMAX_ EN-DC _H are the applicable upper limits for each overlapping scheduling unit pairs (p,q) , (p, q+1) , up to (p, q+n) for each applicable Teval duration, where q+n is the last NR UL physical channel overlapping with LTE subframe p.

While PCMAX_L is computed as follows:

PCMAX_L = MIN { PCMAX_ EN-DC _L (p,q) , PCMAX_ EN-DC _L (p,q+1), … , PCMAX_ EN-DC _L (p,q+n)}
where PCMAX_EN-DC_L are the applicable lower limits for each overlapping scheduling unit pairs (p,q) , (p, q+1) , up to (p, q+n) for each applicable Teval duration, where q+n is the last NR UL physical channel overlapping with E-UTRA subframe p,
With
PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [pCMAX H _ E-UTRA,c (p) + pCMAX H,f,c,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}

And:

a= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) ] > PEN-DC,tot_L
b= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) /X_scale] > PEN-DC,tot_L
If a= FALSE and the configured transmission power spectral density between the MCG and SCG differs by less than [6] dB

PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC - ΔPPowerClass,EN-DC }

ELSE If (a=TRUE) AND (b=FALSE) and the configured transmission power spectral density between the MCG and SCG differs by less than [6] dB

PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) /X_scale ], PEMAX, EN-DC ,PPowerClass, EN-DC - ΔPPowerClass,EN-DC }

ELSE If b= TRUE or the transmission power after power scaling spectral density between the MCG and SCG differs by more than [6] dB

PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC - ΔPPowerClass,EN-DC }

where

-
pCMAX H _ E-UTRA,c (p) is the E-UTRA higher limit of the maximum configured power expressed in linear scale; 

-
pCMAX H _ NR,c (q) is the NR higher limit of the maximum configured power expressed in linear scale; 

-
pCMAX L _ E-UTRA,c (p) is the E-UTRA lower limit of the maximum configured power expressed in linear scale; 

-
pCMAX L _ NR,c(q) is the NR lower limit of the maximum configured power expressed in linear scale;

-
PPowerClass, EN-DC is defined in clause 6.2B.1.1.3-1 for intra-band EN-DC;

-
X_scale is the linear value of X dB which is configured by RRC and can only take values [0 , 6] dB

-
pCMAX  E-UTRA,c (p) is the linear value of PCMAX  E-UTRA,c (p), the real configured max power for E-UTRA
-
pCMAX,f,c  NR (q) is the linear value of PCMAX,f,c  NR (q), the real configured max power of NR
Table 6.2B.4.1.0.1.1-2: PCMAX tolerance for Dual Connectivity E-UTRA-NR

	PCMAX(dBm)
	Tolerance

TLOW (PCMAX_L) (dB)
	Tolerance

THIGH (PCMAX_H) (dB)

	23 ≤ PCMAX ≤ 33
	[3.0]
	[2.0]

	22 ≤ PCMAX < 23
	[5.0]
	[2.0]

	21 ≤ PCMAX< 22
	[5.0]
	[3.0]

	20 ≤ PCMAX < 21
	[6.0]
	[4.0]

	16 ≤ PCMAX < 20
	[5.0]

	11 ≤ PCMAX < 16
	[6.0]

	-40 ≤ PCMAX < 11
	[7.0]


If the UE supports dynamic power sharing, and when LTE and NR transmissions overlap and the condition (If (a=TRUE) AND (b=FALSE)) is met, SCG shall be transmitted and the following supplementary minimum requirement apply for the measured SCG power, PUMAX,f,c,NR (q), under nominal conditions and unless otherwise stated.


10log(pCMAX L,f,c,,NR(q)/X_scale)  –  TLOW (10log(pCMAX L,f,c,,NR(q)/X_scale) )}  ≤  PUMAX,f,c,NR (q) ≤  10log(pCMAX H, f,c,,NR (q)) + THIGH (10log(pCMAX H, f,c,,NR (q))).

with the tolerances TLOW and THIGH for applicable values of PCMAX specified in Table 6.2B.4.1.0.1.1-2.

If the UE supports dynamic power sharing, the measured maximum output power in subframe p on CG 1, pUMAX,c,E-UTRA,  shall meet the requirements in clause 6.2.5 in TS 36.101 [5] with the limits PCMAX_L,c and PCMAX_H,c replaced by PCMAX_L_ E-UTRA,c and PCMAX_H_ E- UTRA,c as specified above, respectively.
If the configured transmission power spectral density between the MCG and SCG differs by more than [6] dB, then


PUMAX,f,c,NR (q) ≤ 10log(pCMAX H, f,c,,NR (q)) + THIGH (10log(pCMAX H, f,c,NR (q))).

6.2B.4.1.0.1.2
Intra-band non-contiguous EN-DC


The following requirements apply for one component carrier per CG configured for synchronous DC. The CG(s) are indexed by j = 1 for MCG and j = 2 for SCG.

The configured maximum output power PCMAX_ E-UTRA,c (p) in sub-frame p for the configured E-UTRA uplink carrier shall be set in accordance with clause 6.2B.4.1.0.1.1 but where

-
for a UE not indicating support of dynamicPowerSharing, the A-MPRc determined in accordance with clause 6.2B.3.2 with parameters applicable for UEs not indicating support of dynamicPowerSharing and MPRc = 0 dB;
whenever NS_01 is not indicated within CG 1 while

-
for a UE not indicating support of dynamicPowerSharing, the MPRc determined in accordance with clause 6.2B.2.2 with parameters applicable for UEs not indicating support of dynamicPowerSharing and A-MPRc = 0 dB;

whenever NS_01 is indicated in CG 1.
The configured maximum output power PCMAX_ NR,c (q) in physical channel q for the configured NR carrier shall be set in accordance with clause 6.2B.4.1.0.1.1 but where

-
for a UE indicating support of dynamicPowerSharing, A-MPRc = A-MPR'c with A-MPR'c determined in accordance with clause 6.2B.3.2 and MPRc = 0 dB if transmission(s) in subframe p on CG 1 overlap in time with physical channel q on CG 2;

-
for a UE indicating support of dynamicPowerSharing, A-MPRc is determined in accordance with TS 38.101-1 [2] if transmission(s) in subframe p on CG 1 does not overlap in time with physical channel q on CG 2;

-
for a UE not indicating support of dynamicPowerSharing, the A-MPRc is determined in accordance with clause 6.2B.3.2 with parameters applicable for UEs not indicating support of dynamicPowerSharing and MPRc = 0 dB;
For UEs indicating support of dynamicPowerSharing in the UE-MRDC-Capability IE, the UE can configure the total transmission power in accordance with clause 6.2B.4.1.0.1.1 but with Ppowerclass,EN-DC the EN-DC power class of the intra-band non-contiguous band combination configured and A-MPR determined in accordance with clause 6.2B.3.2.
whenever NS_01 is not indicated in CG 2 while

-
for a UE indicating support of dynamicPowerSharing, MPRc = MPR'c with MPR'c determined in accordance with clause 6.2B.2.2 and A-MPRc = 0 dB if transmission(s) in subframe p on CG 1 overlap in time with physical channel q on CG 2;

-
for a UE indicating support of dynamicPowerSharing, MPRc is determined in accordance with TS 38.101-1 [2] if transmission(s) in subframe p on CG 1 does not overlap in time with physical channel q on CG 2;

-
for a UE not indicating support of dynamicPowerSharing, the MPRc is determined in accordance with clause 6.2B.2.2 with parameters applicable for UEs not indicating support of dynamicPowerSharing and A-MPRc = 0 dB;

whenever NS_01 is indicated in CG 2.
For UEs indicating support of dynamicPowerSharing in the UE-MRDC-Capability IE, the UE can configure the total transmission power in accordance with clause 6.2B.4.1.1 but with Ppowerclass,EN-DC the EN-DC power class of the intra-band non-contiguous band combination configured and A-MPR determined in accordance with clause 6.2B.3.2.
The total maximum output power PUMAX over both CGs is measured in accordance with clause 6.2B.4.1.0.1.1 and shall be within the limits specified in clause 6.2B.4.1.0.1.1 but with parameters applicable for the non-contiguous band combination configured.

The maximum output power levels pUMAX,c,E-UTRA and pUMAX,f,c,NR for the CGs are measured in accordance with clause 6.2B.4.1.0.1.1 and shall be within the limits specified in clause 6.2B.4.1.0.1.1 but with parameters applicable for the non-contiguous band combination configured.

6.2B.4.1.0.1.3
Inter-band EN-DC within FR1

For inter-band dual connectivity with one uplink serving cell per CG on E-UTRA and NR respectively, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of CG i, i = 1,2, and its total configured maximum transmission  power for EN-DC operation, [image: image23.png]
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 as specified in clause 7.6 of TS 38.213 [19].

The configured maximum output power PCMAX_ E-UTRA,c (p) in sub-frame p for the configured E-UTRA uplink carrier shall be set within the bounds:

PCMAX_L_ E-UTRA,c (p) ≤  PCMAX_ E-UTRA,c (p) ≤  PCMAX H _ E-UTRA,c (p)

where PCMAX_L_ E-UTRA,c and PCMAX H _ E-UTRA,c are the limits for a serving cell c as specified in TS 36.101 [5] clause 6.2.5 modified by PLTE as follows:

PCMAX_L_ E-UTRA,c = MIN { PEMAX, EN-DC , (PPowerClass, EN-DC – ΔPPowerClass ), MIN(PEMAX,c , PLTE) – tC_ E-UTRA, c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c  + TC_ E-UTRA, c + TProSe, P-MPRc)}


PCMAX H _ E-UTRA,c = MIN {PEMAX,c,  PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass ), PLTE, PPowerClass – ΔPPowerClass}

The configured maximum output power PCMAX_ NR,c (q) in physical-channel q for the configured NR carrier shall be set within the bounds:

PCMAX_L,f,c,,NR (q) ≤  PCMAX,f,c,NR (q) ≤  PCMAX_H,f,c,NR (q)

where PCMAX_L_ NR,c and PCMAX H _ NR,c are the limits for a serving cell c as specified in clause 6.2.4 of TS 38.101-1 [2] modified as follows:


PCMAX_L,f,c,,NR = MIN { PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass ), MIN(PEMAX,c , PNR ) - TC_NR, c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc, A-MPRc) + ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }


PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass ), PNR , PPowerClass – ΔPPowerClass }
where

-
PEMAX,EN-DC is the value given by the field p-maxUE-FR1 of the RRCConnectionReconfiguration-v1530 IE as defined in TS 36.331 [17];
-
PLTE is the value given by the field p-maxEUTRA-r15 of the RRCConnectionReconfiguration-v1510 IE as defined in TS 36.331 [17];

-
PNR is the value given by the field p-NR-FR1 of the PhysicalCellGroupConfig IE as defined TS 38.331 [18];
-
ΔTc_E-UTRA, c = 1.5 dB when NOTE 2 in Table 6.2.2-1 in TS 36.101 [5] applies for a serving cell c, otherwise TC_ E-UTRA,c = 0 dB;

-
TC_NR,c = 1.5dB when NOTE 3 in Table 6.2.1-1 in TS 38.101-1 [2] applies for a serving cell c, otherwise TC_NR,c = 0 dB;
-
ΔTIB,c specified in clause 6.2B.4.2.3 for EN-DC, the individual Power Class defined in table 6.2B.1.3 and any other additional power reductions parameters specified in clauses 6.2B.2 and 6.2B.3for EN-DC are applicable to PCMAX_ E-UTRA,c and PCMAX_ NR,c evaluations.

-
∆PPowerClass,EN-DC = 3 dB for a power class 2 capable EN-DC UE when IE p-maxUE-FR1, as defined in TS 38.331 [18], is provided and set to the maximum output power of the default power class or lower; otherwise ∆PPowerClass,EN-DC = 0 dB;





If the transmissions from NR and E-UTRA do not overlap, then the complete clauses for configured transmitted power for E-UTRA and NR respectively from their own specifications apply with the modifications specified above. The lower value between PPowerClass, EN-DC or PEMAX, EN-DC shall not be exceeded at any time by UE.
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 the configured maximum transmission power for EN-DC operation as specified in clause 7.6 of TS 38.213 [19].
The total configured maximum transmission power for both synchronous and non-synchronous operation is
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= MIN { PEMAX, EN-DC ,PPowerClass, EN-DC – ΔPPowerClass }
If the UE does not support dynamic power sharing,
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= MIN { PEMAX, EN-DC ,PPowerClass, EN-DC  – ΔPPowerClass, EN-DC } + 0.3 dB



If the EN-DC UE does not support dynamic power sharing, then the complete clauses for configured transmitted power for E-UTRA and NR respectively from their own specifications TS 36.101 [5] and TS 38.101-1 [2] respectively apply with the modifications specified above and [image: image43.png]


 applies. 
When a UE supporting dynamic sharing is configured for overlapping E-UTRA uplink and NR uplink transmissions, the UE can set its configured maximum output power PCMAX_ E-UTRA,c and PCMAX_ NR,c for the configured E-UTRA and NR uplink carriers, respectively, and its configured maximum transmission power for EN-DC operation, [image: image45.png]PEN-DC
Total



, as specified above.

The measured total maximum output power PUMAX over both CGs/RATs, measured over the transmission reference time duration is

PUMAX = 10 log10 [pUMAX,c,E-UTRA + pUMAX,c,NR],
where pUMAX,c,E-UTRA and pUMAX,c,NR denotes the measured output power of serving cell c for E-UTRA and NR respectively, expressed in linear scale. 

The measured total configured maximum output power PUMAX shall be within the following bounds:
PCMAX_L -TLOW (PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H + THIGH (PCMAX_H)

with the tolerances TLOW(PCMAX_H) and THIGH(PCMAX_H) for applicable values of PCMAX specified in Table 6.2B.4.1.0.1.3-2.

When an UL subframe transmission p from E-UTRA overlap with a physical-channel q from the NR, then for PUMAX evaluation, the E-UTRA subframe p is taken as reference period TREF and always considered as the reference measurement duration and the following rules are applicable.
TREF and Teval are specified in Table 6.2B.4.1.0.1.3-1 when same or different subframe and physical-channel durations are used in aggregated carriers. PPowerClass ,EN-DC shall not be exceeded by the UE during any evaluation period of time.

Table 6.2B.4.1.0.1.3-1: PCMAX evaluation window

	transmission duration
	TREF
	Teval

	Different transmission duration in different RAT carriers
	E-UTRA Subframe
	Min(Tno_hopping, Physical Channel Length)


For each TREF, the PCMAX_H is evaluated per Teval and given by the maximum value over the transmission(s) within the Teval as follows:


PCMAX_H  = MAX { PCMAX_ EN-DC _H (p,q) , PCMAX_ EN-DC _H (p,q+1), … , PCMAX_ EN-DC _H (p,q+n) }

where PCMAX_ EN-DC _H are the applicable upper limits for each overlapping scheduling unit pairs (p,q) , (p, q+1) , up to (p, q+n) for each applicable Teval duration, where q+n is the last NR UL physical-channel overlapping with E-UTRA subframe p.

While PCMAX_L is computed as follows:


PCMAX_L = MIN { PCMAX_ EN-DC _L (p,q) , PCMAX_ EN-DC _L (p,q+1), … , PCMAX_ EN-DC _L (p,q+n)}
where PCMAX_EN-DC_L are the applicable lower limits for each overlapping scheduling unit pairs (p,q) , (p, q+1) , up to (p, q+n) for each applicable Teval duration, where q+n is the last NR UL physical-channel overlapping with E-UTRA subframe p,
With

PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [pCMAX H _ E-UTRA,c (p) + pCMAX H,f,c,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}

And:


a= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) ] > [image: image47.png]




b= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) /X_scale] > [image: image49.png]


 

If a= FALSE


PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}

ELSE If (a=TRUE) AND (b=FALSE)


PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) /X_scale ], PEMAX, EN-DC ,PPowerClass, EN-DC}

ELSE If b= TRUE


PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}

where 

-
pCMAX H _ E-UTRA,c (p) is the E-UTRA higher limit of the maximum configured power expressed in linear scale; 

-
pCMAX H _ NR,c (q) is the NR higher limit of the maximum configured power expressed in linear scale; 

-
pCMAX L _ E-UTRA,c (p) is the E-UTRA lower limit of the maximum configured power expressed in linear scale; 

-
pCMAX L _ NR,c(q) is the NR lower limit of the maximum configured power expressed in linear scale;

-
PPowerClass, EN-DC is defined in clause 6.2B.1.3-1 for inter-band EN-DC;

-
X_scale is the linear value of X dB which is configured by RRC and can only take values [0 , 6]
-
pCMAX_ E-UTRA,c (p) is the linear value of PCMAX_ E-UTRA,c (p), the real configured max power for LTE

-
pCMAX,f,c,NR (q) is the linear value of PCMAX,f,c,NR (q), the real configured max power of NR

Table 6.2B.4.1.0.1.3-2: PCMAX tolerance for Dual Connectivity E-UTRA-NR

	PCMAX(dBm)
	Tolerance

TLOW (PCMAX_L) (dB)
	Tolerance

THIGH (PCMAX_H) (dB)

	23 ≤ PCMAX ≤ 33
	[3.0]
	[2.0]

	22 ≤ PCMAX < 23
	[5.0]
	[2.0]

	21 ≤ PCMAX< 22
	[5.0]
	[3.0]

	20 ≤ PCMAX < 21
	[6.0]
	[4.0]

	16 ≤ PCMAX < 20
	[5.0]

	11 ≤ PCMAX < 16
	[6.0]

	-40 ≤ PCMAX < 11
	[7.0]

	NOTE 1:
For UEs not indicating support of dynamic power sharing, the upper tolerance Thigh shall be reduced by 0.3 dB for P ≥ 20 dBm.


When E-UTRA and NR transmissions overlap and the condition (If (a=TRUE) AND (b=FALSE)) is met, SCG shall be transmitted and the following supplementary minimum requirement apply for the measured SCG power, PUMAX,f,c,NR (q), under nominal conditions.


10log(pCMAX L,f,c,,NR c(q)/X_scale)  –  TLOW (10log(pCMAX L,f,c,,NR c(q)/X_scale) )}  ≤  PUMAX,f,c,NR (q) ≤  10log(pCMAX H, f,c,,NR c (q)) + THIGH (10log(pCMAX H, f,c,,NR c (q))).

with the tolerances TLOW and THIGH for applicable values of PCMAX specified in Table 6.2B.4.1.0.1.3-2.

6.2B.4.1.0.1.4
Inter-band EN-DC including FR2

For inter-band dual connectivity with one uplink serving cell per CG on E-UTRA and NR respectively, with NR configured in FR2, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of CG i, i = 1,2.

The UE maximum configured power PCMAX,c(i), on E-UTRA for the subframe i shall be set according to clause 6.2.5 from TS 36.101 [5]. Applicable inter-band ΔTIB,c parameters shall be used according to the clauses 6.2B.4.1.0.2.4 or 6.2B.4.1.0.2.5.

The UE maximum configured power PCMAX,c(j), on NR for the slot j shall be set according to clause 6.2.4 from TS 38.101-2 [3].

For the configured power measurements TS 36.101 [5] clause 6.2.5 and TS 38.101-2 [3] clause 6.2.4 are applicable.

6.2B.4.1.0.1.5
Inter-band EN-DC including both FR1 and FR2

For inter-band dual connectivity with one uplink serving cell per CG on E-UTRA and NR respectively, with both CGs configured in FR1, the requirements specified in clause 6.2B.4.1.0.1.3 apply.

For inter-band dual connectivity with one uplink serving cell per CG on E-UTRA and NR respectively, with NR configured in FR2, the requirements specified in clause 6.2B.4.1.0.1.4 apply.

For inter-band dual connectivity with one uplink serving cell in first CG on E-UTRA and two uplink serving cells in second CG on NR FR1 and NR FR2 respectively, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) , i = 1,2,3 with i=1 for E-UTRA, i=2 for NR FR1 and i=3 for NR FR2. 

–
For serving cell on FR2, the requirements specified in clause 6.2.4 in TS 38.101-2 [3] apply to the UE maximum configured power PCMAX,c(3),3 and the measured maximum configured power.

–
For remaining inter-band dual connectivity involving CG1 and CG2, the requirements specified in clause 6.2B.4.1.3 apply.
6.2B.4.1.0.2
ΔTIB,c for EN-DC

For the UE which supports inter-band EN-DC configuration, ΔTIB,c in Tables below applies where unless otherwise stated, the same ΔTIB,c is applicable to NR band(s) part for DC configurations which have the same NR operating band combination. Unless otherwise stated, ΔTIB,c is set to zero.
Unless ΔTIB,c  is specified for the NE-DC configuration, the specified ΔTIB,c  for the EN-DC configuration including same bands as the corresponding NE-DC configuration is applicable for the NE-DC configuration.
6.2B.4.1.0.2.1
Intra-band contiguous EN-DC

ΔTIB,c is not applicable for intra-band contiguous EN-DC.

6.2B.4.1.0.2.2
Intra-band non-contiguous EN-DC

ΔTIB,c is not applicable for intra-band non-contiguous EN-DC. 

6.2B.4.1.0.2.3
Inter-band EN-DC within FR1

6.2B.4.1.0.2.3.1
ΔTIB,c for EN-DC two bands

Table 6.2B.4.1.0.2.3.1-1: ΔTIB,c due to EN-DC(two bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1_n28
	
	0.3

	
	n28
	0.6

	DC_1_n40
	1
	0.5

	
	n40
	0.5

	DC_1_n51
	1
	0.6

	
	n51
	0.6

	DC_1_n77
	1
	0.6

	
	n77
	0.8

	DC_1_n78
	1
	0.3

	
	n78
	0.8

	DC_2_n5
	2
	0.3

	
	n5
	0.3

	DC_2_n66
	2
	0.5

	
	n66
	0.5

	DC_2_n71
	2
	0.3

	
	n71
	0.3

	DC_2_n78
	2
	0.6

	
	n78
	0.8

	DC_3_n7
	3
	0.5

	
	n7
	0.5

	DC_3_n28
	3
	0.3

	
	n28
	0.3

	DC_3_n40
	3
	0.5

	
	n40
	0.5

	DC_3_n41
	3
	0.5

	
	n41
	0.33

	
	
	0.84

	DC_3_n51
	3
	0.3

	
	n51
	0.3

	DC_3_n77
	3
	0.6

	
	n77
	0.8

	DC_3_n78
	3
	0.6

	
	n78
	0.8

	DC_5_n40
	5
	0.3

	
	n40
	0.3

	DC_5_n66
	5
	0.3

	
	n66
	0.3

	DC_5_n78
	5
	0.6

	
	n78
	0.8

	DC_7_n28
	7
	0.3

	
	n28
	0.3

	DC_7_n51
	7
	0.3

	
	n51
	0.3

	DC_7_n78
	7
	0.5

	
	n78
	0.8

	DC_8_n40
	8
	0.3

	
	n40
	0.3

	DC_8_n41
	8
	0.3

	
	n41
	0.3

	DC_8_n77
	8
	0.6

	
	n77
	0.8

	DC_8_n78
	8
	0.6

	
	n77
	0.8

	DC_11_n77
	11
	0.4

	
	n77
	0.8

	DC_11_n78
	11
	0.4

	
	n78
	0.8

	DC_12_n5
	12
	0.4

	
	n5
	0.8

	DC_12_n66
	12
	0.8

	
	n66
	0.3

	DC_18_n77
	18
	0.3

	
	n77
	0.8

	DC_18_n78
	18
	0.3

	
	n78
	0.8

	DC_19_n77
	19
	0.3

	
	n77
	0.8

	DC_19_n78
	19
	0.3

	
	n78
	0.8

	DC_20_n8
	20
	0.4

	
	n8
	0.4

	DC_20_n28
	20
	0.5

	
	n28
	0.5

	DC_20_n51
	20
	0.5

	
	n51
	0.5

	DC_20_n77
	20
	0.6

	
	n77
	0.8

	DC_20_n78
	20
	0.6

	
	n78
	0.8

	DC_21_n77
	21
	0.4

	
	n77
	0.8

	DC_21_n78
	21
	0.4

	
	n78
	0.8

	
	n77
	0.8

	DC_25_n41
	25
	0.5

	
	n41
	0.31

	
	
	0.82

	DC_26_n41
	26
	0.3

	
	n41
	0.3

	DC_26_n77
	26
	0.3

	
	n77
	0.8

	DC_26_n78
	26
	0.3

	
	n78
	0.8

	DC_28_n51
	28
	0.5

	
	n51
	0.5

	DC_28_n77
	28
	0.5

	
	n77
	0.8

	DC_28_n78
	28
	0.5

	
	n78
	0.8

	DC_30_n5
	30
	0.3

	
	n5
	0.3

	DC_30_n66
	30
	0.5

	
	n66
	0.8

	DC_38_n78
	n78
	0.5

	DC_39_n41
	39
	0.5

	
	n41
	0.5

	DC_39_n78
	39
	0.3

	
	n78
	0.8

	DC_39_n79
	39
	0.3

	
	n79
	0.8

	DC_40_n415
	40
	0.5

	
	n41
	0.5

	DC_40_n77
	n77
	0.5

	DC_41_n77
	41
	0.3

	
	n77
	0.8

	DC_41_n78
	41
	0.3

	
	n78
	0.8

	DC_41_n79
	41
	0.3

	
	n79
	0.8

	DC_42_n51
	42
	0.6

	
	n51
	0.8

	DC_66_n5
	66
	0.3

	
	n5
	0.3

	DC_66_n71
	66
	0.3

	
	n71
	0.3

	DC_66_n78
	66
	0.6

	
	n78
	0.8

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.

NOTE 3:
Applicable for the frequency range of 2515 - 2690 MHz.

NOTE 4:
Applicable for the frequency range of 2496 - 2515 MHz.

NOTE 5:
Applicable for UE supporting inter-band EN-DC without simultaneous Rx/Tx.


6.2B.4.1.0.2.3.2
ΔTIB,c for EN-DC three bands

Table 6.2B.4.1.0.2.3.2-1: ΔTIB,c due to EN-DC (three bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1-3_n28
	1
	0.3

	
	3
	0.3

	
	n28
	0.6

	DC_1-3_n77
	1
	0.6

	
	3
	0.6

	
	n77
	0.8

	DC_1-3_n78
	1
	0.6

	
	3
	0.6

	
	n78
	0.8

	DC_1-3_n79
	1
	0.3

	
	3
	0.3

	DC_1-5_n78
	1
	0.3

	
	5
	0.6

	
	n78
	0.8

	DC_1-7_n28
	1
	0.5

	
	7
	0.6

	
	n28
	0.6

	DC_1-7_n78
	1
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_1-7-7_n78
	1
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_1-8_n78
	1
	0.3

	
	8
	0.6

	
	n78
	0.8

	DC_1-1A_n77
	1
	0.3

	
	18
	0.3

	
	n77
	0.8

	DC_1-18_n78
	1
	0.3

	
	18
	0.3

	
	n78
	0.8

	DC_1-19_n77
	1
	0.3

	
	19
	0.3

	
	n77
	0.8

	DC_1-19_n78
	1
	0.3

	
	19
	0.3

	
	n78
	0.8

	DC_1-19_n79
	1
	0.3

	
	19
	0.3

	DC_1-20_n28
	1
	0.3

	
	20
	0.6

	
	N28
	0.6

	DC_1-20_n78
	1
	0.3

	
	20
	0.3

	
	n78
	0.8

	DC_1-21_n77
	1
	0.3

	
	21
	0.3

	
	n77
	0.8

	DC_1-21_n78
	1
	0.6

	
	21
	0.4

	
	n78
	0.8

	DC_1-21_n79
	1
	0.3

	
	21
	0.3

	DC_1-41_n77
	1
	0.5

	
	41
	0.5

	
	n77
	0.8

	DC_1-41_n78
	1
	0.5

	
	41
	0.5

	
	n78
	0.8

	DC_1-41_n79
	1
	0.5

	
	41
	0.5

	DC_1-28_n77
	1
	0.3

	
	28
	0.6

	
	n77
	0.8

	DC_1-28_n78
	1
	0.3

	
	28
	0.6

	
	n78
	0.8

	DC_1_n28-n78
	1
	0.3

	
	n28
	0.6

	
	n78
	0.8

	DC_1_n28-n79
	1
	0.3

	
	28
	0.3

	DC_1-42_n77
	1
	0.6

	
	42
	0.8

	
	n77
	0.8

	DC_1-42_n78
	1
	0.3

	
	42
	0.8

	
	n78
	0.8

	DC_1-42_n79
	1
	0.3

	
	42
	0.8

	DC_1_SUL_n78-n84
	1
	0.3

	
	n78
	0.8

	
	n84
	0.3

	DC_1_n77-n79
	1
	0.6

	
	n77
	0.8

	
	n79
	0

	DC_1_n78-n79
	1
	0.3

	
	n78
	0.8

	
	n79
	0.5

	DC_2-(n)71
	2
	0.3

	
	71
	0.3

	
	n71
	

	DC_2-5_n66
	2
	0.5

	
	5
	0.3

	
	n66
	0.5

	DC_2-30_n66
	2
	0.5

	
	30
	0.3

	
	n66
	0.5

	DC_2-66_n71
	2
	0.5

	
	66
	0.5

	
	n71
	0.3

	DC_3_n3-n77
	3
	0.6

	
	n3
	0.6

	
	n77
	0.8

	DC_3_n3-n78
	3
	0.6

	
	n3
	0.6

	
	n78
	0.8

	DC_3-5_n78
	3
	0.6

	
	5
	0.6

	
	n78
	0.8

	DC_3-7_n28
	3
	0.5

	
	7
	0.5

	
	n28
	0.3

	DC_3-7_n78, DC_3-7-7_n78
	3
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_3-8_n78
	3
	0.6

	
	8
	0.6

	
	n78
	0.8

	DC_3-19_n77
	3
	0.6

	
	19
	0.3

	
	n77
	0.8

	DC_3-19_n78
	3
	0.6

	
	19
	0.3

	
	n78
	0.8

	DC_3-19_n79
	3
	0.3

	
	19
	0.3

	DC_3-20_n28
	3
	0.3

	
	20
	0.5

	
	n28
	0.5

	DC_3-20_n78
	3
	0.5

	
	20
	0.3

	
	n78
	0.8

	DC_3-21_n77
	3
	0.8

	
	21
	0.9

	
	n77
	0.8

	DC_3-21_n78
	3
	0.8

	
	21
	0.9

	
	n78
	0.8

	DC_3-21_n79
	3
	0.8

	
	21
	0.9

	DC_3-28_n78
	3
	0.5

	
	28
	0.3

	
	n78
	0.8

	DC_3_n28-n78
	3
	0.5

	
	n28
	0.3

	
	n78
	0.8

	DC_3-38_n78
	3
	0.6

	
	n78
	0.8

	DC_3-41_n78
	3
	0.6

	
	41
	0.31

	
	
	0.82

	
	n78
	0.8

	DC_3-42_n77
	3
	0.6

	
	42
	0.8

	
	n787
	0.8

	DC_3-42_n78
	3
	0.6

	
	42
	0.8

	
	n78
	0.8

	DC_3-42_n79
	3
	0.6

	
	42
	0.8

	DC_3_n77-n79
	3
	0.6

	
	n77
	0.8

	
	n79
	0

	DC_3_n78-n79
	3
	0.6

	
	n78
	0.8

	
	n79
	0.5

	DC_3_SUL_n78-n80
	3
	0.6

	
	n78
	0.8

	
	n80
	0.6

	DC_3_SUL_n78-n82
	3
	0.5

	
	n78
	0.8

	
	n82
	0.3

	DC_5-7_n78, DC_5-7-7_n78
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_5_30_n66
	5
	0.3

	
	30
	0.3

	
	n66
	0.5

	DC_7-7_n78
	7
	0.5

	
	n78
	0.8

	DC_7-20_n28
	7
	0.3

	
	20
	0.6

	
	n28
	0.6

	DC_7-20_n78
	7
	0.3

	
	20
	0.3

	
	n78
	0.8

	DC_7-28_n78
	7
	0.3

	
	28
	0.3

	
	n78
	0.8

	DC_7_n28-n78
	7
	0.3

	
	n28
	0.3

	
	n78
	0.8

	DC_7-46_n78
	7
	0.5

	
	n78
	0.8

	DC_8_SUL_n78- n81
	8
	0.6

	
	n78
	0.8

	
	n81
	0.6

	DC_18-28_n77
	18
	0.5

	
	28
	0.5

	
	n77
	0.8

	DC_18-28_n78
	18
	0.5

	
	28
	0.5

	
	n78
	0.8

	DC_18-28_n79
	18
	0.5

	
	28
	0.5

	DC_19-21_n77
	19
	0.3

	
	21
	0.4

	
	n77
	0.8

	DC_19-21_n78
	19
	0.3

	
	21
	0.4

	
	n78
	0.8

	DC_19-21_n79
	19
	0.3

	
	21
	0.4

	DC_19-42_n77
	19
	0.3

	
	42
	0.8

	
	n77
	0.8

	DC_19-42_n78
	19
	0.3

	
	42
	0.8

	
	n78
	0.8

	DC_19-42_n79
	19
	0.3

	
	42
	0.8

	DC_19_n77-n79
	19
	0.3

	
	n77
	0.8

	
	n79
	0

	DC_19_n78-n79
	19
	0.3

	
	n78
	0.8

	
	n79
	0.5

	DC_20_n8-n75
	20
	0.4

	
	n8
	0.4

	DC_20_n28-n75
	20
	0.5

	
	n28
	0.7

	DC_20_n28-n78
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_20_n75-n78
	20
	0.5

	
	n78
	0.8

	DC_20_n76-n78
	20
	0.5

	
	n78
	0.8

	DC_20_SUL_n78-n82
	20
	0.6

	
	n78
	0.8

	
	n82
	0.6

	DC_20_SUL_n78-n83
	20
	0.8

	
	n78
	0.8

	
	n83
	0.8

	DC_21-42_n77
	21
	0.4

	
	42
	0.8

	
	n77
	0.8

	DC_21-42_n78
	21
	0.4

	
	42
	0.8

	
	n78
	0.8

	DC_21-42_n79
	21
	0.4

	
	42
	0.8

	DC_21_n77-n79
	21
	0.4

	
	n77
	0.8

	
	n79
	0

	DC_21_n78-n79
	21
	0.4

	
	n78
	0.8

	
	n79
	0.5

	DC_28-42_n77
	28
	0.5

	
	42
	0.8

	
	n77
	0.8

	DC_28-42_n78
	28
	0.5

	
	42
	0.8

	
	n78
	0.8

	DC_28-42_n79
	28
	0.5

	
	42
	0.8

	DC_28_SUL_n78-n83
	28
	0.5

	
	n78
	0.8

	
	n83
	0.5

	DC_41-42_n77
	41
	0.5

	
	42
	0.8

	
	n77
	0.8

	DC_41-42_n78
	41
	0.5

	
	42
	0.8

	
	n78
	0.8

	DC_41-42_n79
	41
	0.

	
	42
	0.8

	DC_41_n77
	41
	0.3

	
	n77
	0.8

	DC_41_n78
	41
	0.3

	
	n78
	0.8

	DC_41_n79
	41
	0.3

	
	n79
	0.8

	DC_66_(n)71
	66
	0.3

	
	71
	0.3

	
	n71
	0.3

	DC_66_SUL_n78-n86
	66
	0.6

	
	n78
	0.8

	
	n86
	0.6

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.


6.2B.4.1.0.2.3.3
ΔTIB,c for EN-DC four bands

Table 6.2B.4.1.0.2.3.3-1: ΔTIB,c due to EN-DC(four bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1-3-5_n78
	1
	0.6

	
	3
	0.6

	
	5
	0.3

	
	n78
	0.8

	DC_1-3-7_n28
	1
	0.6

	
	3
	0.6

	
	7
	0.6

	
	n28
	0.6

	DC_1-3-7_n78

DC_1-3-7-7_n78
	1
	0.7

	
	3
	0.7

	
	7
	0.7

	
	n78
	0.8

	DC_1-3-8_n78
	1
	0.6

	
	3
	0.6

	
	8
	0.6

	
	n78
	0.8

	DC_1-3-28_n77
	1
	0.6

	
	3
	0.6

	
	28
	0.6

	
	n77
	0.8

	DC_1-3-28_n78
	1
	0.6

	
	3
	0.6

	
	28
	0.6

	
	n78
	0.8

	DC_1-3_n28-n78
	1
	0.6

	
	3
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_1-3-28_n79
	1
	0.6

	
	3
	0.6

	
	28
	0.6

	DC_1-3-19_n78
	1
	0.6

	
	3
	0.6

	
	19
	0.3

	
	n78
	0.8

	DC_1-3-19_n79
	1
	0.3

	
	3
	0.3

	
	19
	0.3

	DC_1-3-20_n28
	1
	0.3

	
	3
	0.3

	
	20
	0.6

	
	n28
	0.6

	DC_1-3-20_n78
	1
	0.6

	
	3
	0.6

	
	20
	0.3

	
	n78
	0.8

	DC_1-3-21_n77
	1
	0.6

	
	3
	0.8

	
	21
	0.9

	
	n77
	0.8

	DC_1-3-21_n78
	1
	0.6

	
	3
	0.8

	
	21
	0.9

	
	n78
	0.8

	DC_1-3-21_n79
	1
	0.3

	
	3
	0.8

	
	21
	0.9

	DC_1-3-42_n77
	1
	0.6

	
	3
	0.6

	
	42
	0.8

	
	n77
	0.8

	DC_1-3-42_n78
	1
	0.6

	
	3
	0.6

	
	42
	0.8

	
	n78
	0.8

	DC_1-3-42_n79
	1
	0.6

	
	3
	0.6

	
	42
	0.8

	DC_1-5-7_n78
DC_1-5-7-7_n78
	1
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_1-7-20_n28
	1
	0.5

	
	7
	0.6

	
	20
	0.6

	
	n28
	0.6

	DC_1-7-20_n78
	1
	0.6

	
	7
	0.7

	
	20
	0.4

	
	n78
	0.8

	DC_1-7_n28-n78
	1
	0.6

	
	7
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_1-18-28_n77
	1
	0.3

	
	18
	0.5

	
	28
	0.5

	
	n77
	0.8

	DC_1-18-28_n78
	1
	0.3

	
	18
	0.5

	
	28
	0.5

	
	n78
	0.8

	DC_1-18-28_n79
	1
	0.3

	
	18
	0.5

	
	28
	0.5

	DC_1-19-42_n77
	1
	0.6

	
	19
	0.3

	
	42
	0.8

	
	n77
	0.8

	DC_1-19-42_n78
	1
	0.3

	
	19
	0.3

	
	42
	0.8

	
	n78
	0.8

	DC_1-19-42_n79
	1
	0.3

	
	19
	0.3

	
	42
	0.8

	DC_1-20_n28-n78
	1
	0.3

	
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_1-21-28_n77
	1
	0.6

	
	21
	0.4

	
	28
	0.6

	
	n77
	0.8

	DC_1-21-28_n78
	1
	0.3

	
	21
	0.4

	
	28
	0.6

	
	n78
	0.8

	DC_1-21-28_n79
	1
	0.3

	
	21
	0.4

	
	28
	0.6

	DC_1-21-42_n77
	1
	0.6

	
	21
	0.4

	
	42
	0.8

	
	n77
	0.8

	DC_1-21-42_n78
	1
	0.3

	
	21
	0.4

	
	42
	0.8

	
	n78
	0.8

	DC_1-21-42_n79
	1
	0.3

	
	21
	0.4

	
	42
	0.8

	DC_1-28-42_n77
	1
	0.6

	
	28
	0.6

	
	42
	0.8

	
	n77
	0.8

	DC_1-28-42_n78
	1
	0.3

	
	28
	0.6

	
	42
	0.8

	
	n78
	0.8

	DC_1-28-42_n79
	1
	0.3

	
	28
	0.6

	
	42
	0.8

	DC_1-41-42_n77
	1
	0.5

	
	41
	0.5

	
	42
	0.8

	
	n77
	0.8

	DC_1-41-42_n78
	1
	0.5

	
	41
	0.5

	
	42
	0.8

	
	n78
	0.8

	DC_1-41-42_n79
	1
	0.5

	
	41
	0.5

	
	42
	0.8

	DC_2-66-(n)71
	2
	0.5

	
	66
	0.5

	
	71
	0.3

	
	n71
	

	DC_3-5-7_n78, DC_3-5-7-7_n78
	3
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_3-7-20_n28
	3
	0.5

	
	7
	0.5

	
	20
	0.6

	
	n28
	0.5

	DC_3-7-20_n78
	3
	0.6

	
	7
	0.6

	
	20
	0.3

	
	n78
	0.8

	DC_3-7-28_n78
	3
	0.6

	
	7
	0.6

	
	28
	0.6

	
	n78
	0.8

	DC_3-7_n28-n78
	3
	0.6

	
	7
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_3-19-21_n77
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n77
	0.8

	DC_3-19-21_n78
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n78
	0.8

	DC_3-19-21_n79
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	DC_3-19-42_n77
	3
	0.6

	
	19
	0.3

	
	42
	0.8

	
	n77
	0.8

	DC_3-19-42_n78
	3
	0.6

	
	19
	0.3

	
	42
	0.8

	
	n78
	0.8

	DC_3-19-42_n79
	3
	0.6

	
	19
	0.3

	
	42
	0.8

	DC_3-20_n28-n78
	3
	0.6

	
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_3-28-42_n77
	3
	0.6

	
	28
	0.5

	
	42
	0.8

	
	n77
	0.8

	DC_3-28-42_n78
	3
	0.6

	
	28
	0.5

	
	42
	0.8

	
	n78
	0.8

	DC_3-28-42_n79
	3
	0.6

	
	28
	0.5

	
	42
	0.8

	DC_3-21-42_n77
	3
	0.8

	
	21
	0.9

	
	42
	0.8

	
	n77
	0.8

	DC_3-21-42_n78
	3
	0.8

	
	21
	0.9

	
	42
	0.8

	
	n78
	0.8

	DC_3-21-42_n79
	3
	0.8

	
	21
	0.9

	
	42
	0.8

	DC_7-20_n28-n78
	7
	0.3

	
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_19-21-42_n77
	19
	0.3

	
	21
	0.4

	
	42
	0.8

	
	n77
	0.8

	DC_19-21-42_n78
	19
	0.3

	
	21
	0.4

	
	42
	0.8

	
	n78
	0.8

	DC_19-21-42_n79
	19
	0.3

	
	21
	0.4

	
	42
	0.8

	DC_21-28-42_n77
	21
	0.4

	
	28
	0.5

	
	42
	0.8

	
	n77
	0.8

	DC_21-28-42_n78
	21
	0.4

	
	28
	0.5

	
	42
	0.8

	
	n78
	0.8

	DC_21-28-42_n79
	21
	0.4

	
	28
	0.5

	
	42
	0.8


6.2B.4.1.0.2.3.4
ΔTIB,c for EN-DC five bands

Table 6.2B.4.1.0.2.3.4-1: ΔTIB,c due to EN-DC (five bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1-3-5-7_n78,

DC_1-3-5-7-7_n78
	1
	0.6

	
	3
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8


	DC_1-3-7-20_n28
	1
	0.6

	
	3
	0.6

	
	7
	0.6

	
	20
	0.6

	
	n28
	0.6

	DC_1-3-7-20_n78
	1
	0.6

	
	3
	0.6

	
	7
	0.6

	
	20
	0.6

	
	n78
	0.6

	DC_1-3-7_n28-n78
	1
	0.7

	
	3
	0.7

	
	7
	0.7

	
	n28
	0.6

	
	n78
	0.8

	DC_1-3-19-21_n77
	1
	0.6

	
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n77
	0.8

	DC_1-3-19-21_n78
	1
	0.6

	
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n78
	0.8

	DC_1-3-19-21_n79
	1
	0.3

	
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	DC_1-3-19-42_n77
	1
	0.6

	
	3
	0.6

	
	19
	0.3

	
	42
	0.8

	
	n77
	0.8

	DC_1-3-19-42_n78
	1
	0.6

	
	3
	0.6

	
	19
	0.3

	
	42
	0.8

	
	n78
	0.8

	DC_1-3-19-42_n79
	1
	0.6

	
	3
	0.6

	
	19
	0.3

	
	42
	0.8

	DC_1-3-20_n28-n78
	1
	0.6

	
	3
	0.6

	
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_1-3-21-42_n77
	1
	0.6

	
	3
	0.8

	
	21
	0.9

	
	42
	0.8

	
	n77
	0.6

	DC_1-3-21-42_n78
	1
	0.6

	
	3
	0.8

	
	21
	0.9

	
	42
	0.8

	
	n78
	0.6

	DC_1-3-21-42_n79
	1
	0.6

	
	3
	0.8

	
	21
	0.9

	
	42
	0.8

	
	n79
	0

	DC_1-3-28-42_n77
	1
	0.6

	
	3
	0.6

	
	28
	0.6

	
	42
	0.8

	
	n77
	0.8

	DC_1-3-28-42_n78
	1
	0.6

	
	3
	0.6

	
	28
	0.6

	
	42
	0.8

	
	n78
	0.8

	DC_1-3-28-42_n79
	1
	0.6

	
	3
	0.6

	
	28
	0.6

	
	42
	0.8

	DC_1-7-20_n28-n78
	1
	0.6

	
	7
	0.7

	
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8

	DC_1-19-21-42_n77
	1
	0.3

	
	19
	0.3

	
	21
	0.4

	
	42
	0.8

	
	n77
	0.8

	DC_1-19-21-42_n78
	1
	0.3

	
	19
	0.3

	
	21
	0.4

	
	42
	0.8

	
	n78
	0.8

	DC_1-19-21-42_n79
	1
	0.3

	
	19
	0.3

	
	21
	0.4

	
	42
	0.8

	DC_1-21-28-42_n77
	1
	0.6

	
	21
	0.4

	
	28
	0.6

	
	42
	0.8

	
	n77
	0.8

	DC_1-21-28-42_n78
	1
	0.3

	
	21
	0.4

	
	28
	0.6

	
	42
	0.8

	
	n78
	0.8

	DC_1-21-28-42_n79
	1
	0.3

	
	21
	0.4

	
	28
	0.6

	
	42
	0.8

	DC_3-7-20_n28-n78
	3
	0.6

	
	7
	0.6

	
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8


6.2B.4.1.0.2.3.5
ΔTIB,c for EN-DC six bands

Table 6.2B.4.1.0.2.3.5-1: ΔTIB,c due to EN-DC (six bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1-3-7-20_n28-n78
	1
	0.7

	
	3
	0.7

	
	7
	0.7

	
	20
	0.6

	
	n28
	0.6

	
	n78
	0.8


6.2B.4.1.0.2.4
Inter-band EN-DC including FR2

6.2B.4.1.0.2.4.1
ΔTIB,c for EN-DC two bands

Unless otherwise stated, ΔTIB,c for E-UTRA and FR2 NR bands of inter-band EN-DC combinations defined in table 5.2B.5.1-1 is set to zero.

Table 6.2B.4.1.0.2.4.1-1: Void

6.2B.4.1.0.2.4.2
ΔTIB,c for EN-DC three bands

Unless otherwise stated, ΔTIB,c for FR2 NR bands is set to zero, and ΔTIB,c for constituent E-UTRA bands for inter-band EN-DC defined in table 5.2B.5.2-1 is the same as those for the corresponding E-UTRA CA configuration specified in TS 36.101 [5], without the FR2 NR bands.
Table 6.2B.4.1.0.2.4.2-1: Void

6.2B.4.1.0.2.4.3
ΔTIB,c for EN-DC four bands

Unless otherwise stated, ΔTIB,c for FR2 NR bands is set to zero, and ΔTIB,c for constituent E-UTRA bands for inter-band EN-DC defined in table 5.2B.5.3-1 is the same as those for the corresponding E-UTRA CA configuration specified in TS 36.101 [5], without the FR2 NR bands.
Table 6.2B.4.1.0.2.4.3-1: Void

6.2B.4.1.0.2.4.4
ΔTIB,c for EN-DC five bands

Unless otherwise stated, ΔTIB,c for FR2 NR bands is set to zero, and ΔTIB,c for constituent E-UTRA bands for inter-band EN-DC defined in table 5.2B.5.4-1 is the same as those for the corresponding E-UTRA CA configuration specified in TS 36.101 [5], without the FR2 NR bands.
Table 6.2B.4.1.0.2.4.4-1: Void

6.2B.4.1.0.2.4.5
Void

6.2B.4.1.0.2.5
Inter-band EN-DC including both FR1 and FR2

6.2B.4.1.0.2.5.1
ΔTIB,c for EN-DC three bands

Unless otherwise stated, for inter-band EN-DC configurations defined in table5.5B.6.2-1, ΔTIB,c for constituent FR2 NR bands is set to zero, and ΔTIB,c for constituent E-UTRA and FR1 NR bands is the same as those for the corresponding inter band EN-DC configuration without the FR2 bands specified in 6.2B.4.1.0.2.3. 

Table 6.2B.4.1.0.2.5.1-1: Void

6.2B.4.1.0.2.5.2
ΔTIB,c for EN-DC four bands
Unless otherwise stated, for inter-band EN-DC configurations defined in table5.5B.6.3-1, ΔTIB,c for constituent FR2 NR bands is set to zero, and ΔTIB,c for constituent E-UTRA and FR1 NR bands is the same as those for the corresponding inter band EN-DC configuration without the FR2 bands specified in 6.2B.4.1.0.2.3.
6.2B.4.1.0.2.5.3
ΔTIB,c for EN-DC five bands
Unless otherwise stated, for inter-band EN-DC configurations defined in table5.5B.6.4-1, ΔTIB,c for constituent FR2 NR bands is set to zero, and ΔTIB,c for constituent E-UTRA and FR1 NR bands is the same as those for the corresponding inter band EN-DC configuration without the FR2 bands specified in 6.2B.4.1.0.2.3.
6.2B.4.1.0.2.5.4
ΔTIB,c for EN-DC six bands
Unless otherwise stated, for inter-band EN-DC configurations defined in table5.5B.6.5-1, ΔTIB,c for constituent FR2 NR bands is set to zero, and ΔTIB,c for constituent E-UTRA and FR1 NR bands is the same as those for the corresponding inter band EN-DC configuration without the FR2 bands specified in 6.2B.4.1.0.2.3.
<End of modified section 1>
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