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1. Introduction

RAN4 NR#90bis approved the general RF requirements for PC2 EN-DC in [1][2] as below. 
· Output power and TX power tolerance

· Maximum output power reduction for PC2 EN-DC

· Additional maximum output power reduction for PC2 EN-DC

· Configured output power for PC2 EN-DC

· Adjacent channel leakage ratio

· SAR

· n41-B40 co-existence requirement
This paper is a text proposal to capture the agreements for TR 37.825. Other aspects will be discussed based on more input from other companies. The outcomes could be added in this text proposal as a revision.
2. Reference

[1]
R4-1900616, General RF requirements for PC2 EN-DC , CMCC, RAN4 #90
[2] R4-1902002
Draft CR to 38.101-3 on DC_n41-41 – B40 coexistence, Qualcomm Incorporated , RAN4 #90 
[3] R4-1902500, Draft CR for 38.101-3: adding MPR for intra-band ENDC, Skyworks Solutions Inc., Ericsson, Nokia, RAN4 #90
Text proposal for TR 38.825
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5
High power UE (power class 2) for EN-DC (1 LTE TDD band + 1 NR TDD band): General Part
5.1   Output power and TX power tolerance
For EN-DC with 1 LTE TDD band and 1 NR TDD band, 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. The period of measurement shall be at least one sub frame (1ms). The maximum output power is specified in Table 5.1-1.
Table 5.1-1 Maximum output power for EN-DC
	DC configuration
	Power class 2

(dBm)
	Tolerance

(dB)
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_39A-n41A
	26
	+2/-31
	23
	+2/-31

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

	DC_41A-n41A
	26
	+2/-21
	23
	+2/-21

	DC_39A-n79A
	26
	+2/-3
	23
	+2/-3

	DC_41A-n79A
	26
	+2/-31
	23
	+2/-31

	NOTE 1:
refers to 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).


5.2   Maximum output power reduction for PC2 EN-DC
5.2.1
Intra-band EN-DC
The UE maximum output power reduction (MPR) specified in this subclause 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].
5.2.1.1
Intra-band contiguous EN-DC

5.2.1.1.1
General

When the UE is configured for intra-band contiguous EN-DC, the UE determines the 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 [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-UTRA is the MPR defined for the E-UTRA transmission in [4]
-
MPRsingle,NR is the MPR defined for the NR transmission in [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 [2]
-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in [4]
MPRENDC is defined in Subclause 5.2.1.1.2
5.2.1.1.2
MPR for EN-DC
MPR in this sub-clause is applicable for power class 3 and power class 2. 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




[5]
; 
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

For NR




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

and MA is reduced by 1 dB for B < 2.
5.2.1.2
Intra-band non-contiguous EN-DC
5.2.1.2.1
General

When the UE is configured for intra-band non-contiguous EN-DC, the UE determines the 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 [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 [4]
-
MPRsingle,NR is the MPR defined for the NR transmission in [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 [2]
-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in [4]
MPRENDC is defined in Subclause 5.2.1.2.2

5.2.1.2.2
MPR for EN-DC
MPR in this sub-clause is applicable for power class 3 and power class 2. 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

For NR






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

and MA is reduced by 1 dB for B < 2.
5.2.2
Inter-band EN-DC 
For inter-band EN-DC supporting PC2, UE maximum output power reduction for PC3 as specified in TS 36.101[4] and TS 38.101-1[2] apply for E-UTRA and NR respectively.
5.3   Additional maximum output power reduction for PC2 EN-DC
5.3.1
Intra-band EN-DC

The details of A-MPR for PC2 DC_(n)41AA and DC_41A-n41A configuration with NS_04 signal have been specified in 38.101-3[3] 6.2B.3.1 and 6.2B.3.2 respectively.
5.3.2
Inter-band EN-DC
For inter-band EN-DC supporting PC2, UE A-MPR for PC3 as specified in TS 36.101[4] and TS 38.101-1[2] apply for E-UTRA and NR respectively.
5.4    Configured output power for PC2 EN-DC
The configured output power for intra-band and inter-band EN-DC as specified in TS 38.101-3[3] apply for PC2 UE.
5.5    Adjacent channel leakage ratio
5.5.1
Intra-band EN-DC

For EN-DC operation with an E-UTRA sub-block immediately adjacent to an NR sub-block, the ACLR is defined as the ratio of the filtered mean power centred on the aggregated sub-block bandwidth ENBW to the filtered mean power centred on an adjacent bandwidth of the same size ENBW at nominal channel spacing. The UE shall meet the ACLR minimum requirement EN-DCACLR specified in Table 5.5.1-1 with ENBW the sum of the sub-block bandwidths.
The assigned channel power and adjacent channel power are measured with rectangular filters with measurement bandwidths specified in 6.5B.2.1.3-1 in [3].
Table 5.5.1-1 ACLR for intra-band EN-DC (contiguous sub-blocks) power class 2
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	31

	Measurement bandwidth of EN-DC channel
	
	1.00*ENBW

	Measurement bandwidth of adjacent channel
	
	0.95*ENBW

	Frequency offset of adjacent channel
	
	ENBW

/

-ENBW

	NOTE 1:
ENBW is the aggregated bandwidth in MHz as defined in 38.101-3 sub-clause 5.3B.
NOTE 2:
The frequency offset is that in between the centre frequencies of the measurement filters


For intra-band non-contiguous EN-DC, the EN-DC Adjacent Channel Leakage power Ratio (EN-DCACLR) is the ratio of the sum of the filtered mean powers centered on the assigned E-UTRA and NR sub-block frequencies to the filtered mean power centered on an adjacent channel frequency at nominal channel spacing. In case the sub-block gap bandwidth Wgap is smaller than a E-UTRA or NR sub-block bandwidth, no EN-DCACLR requirement is set for the corresponding sub-block for the gap. The assigned EN-DC sub-block power and adjacent channel power are measured with rectangular filters with measurement bandwidths specified in [4] for the E-UTRA sub-block, and [2], [3] for the NR sub-block. If the measured adjacent channel power is greater than –50dBm then the EN-DCACLR shall be higher than the value specified in for E-UTRAACLR and NRACLR .
5.5.2
Inter-band EN-DC
The ACLR requirements specified in sub-clause 6.6.2.3 of TS 36.101[4] and sub- clause 6.5.2.4 of TS 38.101-1[2] apply for each component carrier of inter-band EN-DC.
5.6   SAR
5.6.1
Intra-band EN-DC

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

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

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

-
if the IE p-maxUE-FR1 as defined in TS 38.331 [5] 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 in sub-clause 5.4;

-
else

-
apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 5.4;
5.6.2
Inter-band EN-DC

The details are TBD.
5.7   n41-B40 co-existence requirement
For synchronous operation, EUTRA B40 is removed from non-contiguous DC_41_n41 and contiguous DC (n)41 coexistence protected bands.
<Unchanged sections omitted>
