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	Reason for change:
	The specification of the Pcmax for inter-band EN-DC is outstanding.

	
	

	Summary of change:
	The configured maximum transmission power[image: image1.wmf]DC
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for EN-DC (per UE) is specified for inter-band EN-DC. The specification depends on the support of dynamic power sharing. 

Clause 6.2B.4.1.3 (inter-band): 
The configured maximum transmission power[image: image2.wmf]DC
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(calculated) is specified with the LTE timeline for UL transmissions maintained (according to Rel-8). The [image: image3.wmf]DC
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is a fixed threshold determined by the UE power class and the indicated P-Max for EN-DC if present (an allowed total UE power within a range is not appropriate for inter-band EN-DC since the maximum configured power on the MCG is independent of the power on the SCG).
The configured output power for each CG (power back-off on the CG) is specified as a modification to the corresponding specification TS 36.101 (MCG) and TS 38.101-1 (SCG) including the respective semi-static power limits P_LTE and P_NR and the applicable power back-off per CG. P_NR can also be specified for NR DC (stand-alone) but for EN-DC only one secondary cell group is used so relevant to include the P_NR limitation also in 38.101-3.

The tolerance of the measured total power Pumax (per UE) depends on the range of the Pcmax,c on each CG. For power class 2 operation in TDD band combinations, duty-cycle restrictions are specified. The measured power on the SCG (NR) is specified with the
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configured on the MCG such that power reduction/dropping on the SCG can be verified using standard methods in conformance testing.
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< start of changes >
6.2B.4
Configured output power for EN-DC

6.2B.4.1
Configured output power level

<Editor’s note: The title of 6.2B.4.1 to be updated by later RAN4 decision>

6.2B.4.1.1
Intra-band contiguous EN-DC

< equations for Pcmax >

6.2B.4.1.2
Intra-band non-contiguous EN-DC

< equations for Pcmax >
6.2B.4.1.3
Inter-band EN-DC within FR1
< equations for Pcmax >
The following requirements apply for one component carrier per CG. The UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213]. The CG(s) are indexed by j = 1 for MCG and j = 2 for SCG.

For any indication of dynamicPowerSharing (supported or not supported) in the UE-MRDC-Capability IE the total configured transmission power for both synchronous and non-synchronous operation is


PEN-DC,tot = 10log10([image: image5.wmf]DC
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) = MIN{Ppowerclass,EN-DC ,PEMAX,EN-DC} + 0.3
[dBm]
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is the linear value of a configured maximum transmission power for EN-DC operation as specified in sub-clause 7.6 of [38.213], Ppowerclass,EN-DC the EN-DC power class of the band combination configured and PEMAX,EN-DC the limit of the UE power for EN-DC indicated by the IE p-MaxUE-FR1-r15 [36.331]. 

The configured maximum output power PCMAX,c for serving cell c = c(1) of CG 1 (MCG) is set in accordance with sub-clause 6.2.5 of [36.101] with the limits replaced by

PCMAX_L,c = MIN {MIN(PEMAX,c, PEMAX,EN-DC, PLTE) – TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc)}


PCMAX_H,c = MIN {PEMAX,c, PEMAX,EN-DC, PLTE, PPowerClass – ΔPPowerClass}

where
-
PLTE is the value indicated by the IE p-MaxEUTRA-r15 [36.331] in the RRC Connection Reconfiguration when the serving cell c belongs to a cell group configured with EN-DC for a UE supporting EN-DC;
-
PEMAX,EN-DC is the limit of the UE power for EN-DC indicated by the IE p-MaxUE-FR1-r15 [36.331];
-
PPowerClass is the maximum UE power on the CG 1 as specified in sub-clause 6.2.2 in [36.101];
-
the A-MPRc is determined in accordance with the DCI of serving cell c of the CG 1 and the specification in sub-clause 6.2.4 of [36.101];
The configured maximum output power PCMAX,c,f for serving cell c = c(2) with frequency f  on CG 2 (SCG) is set in accordance with sub-clause 6.2.4 of [38.101-1] with the limits replaced by

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

PCMAX_H,f,c = MIN {PEMAX,c, PEMAX,EN-DC, PNR, PPowerClass – ΔPPowerClass }
where
-
PNR is the value given by the IE p-NR-FR1 in the PhysicalCellGroupConfig IE [38.331] when the serving cell c belongs to a cell group configured with EN-DC for a UE supporting EN-DC;
-
PEMAX,EN-DC is the limit of the UE power for EN-DC indicated by the IE p-MaxUE-FR1-r15 [36.331];
-
PPowerClass is the maximum UE power on the CG 2 as specified in sub-clause 6.2.1 in [38.101-1];
-
the A-MPRc is determined in accordance with the DCI of serving cell c of the CG 2 and the specification in sub-clause 6.2.3 of [38.101-1];
The measured total maximum output power PUMAX over both CGs is

PUMAX = 10 log10 [pUMAX,c(1) + pUMAX,c(2)],
where pUMAX,c(i) denotes the measured output power of serving cell c(j) of CG j expressed in linear scale. 
If a UE is configured with [image: image7.wmf]DC
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and for any indication  of dynamicPowerSharing (supported or not supported) in the UE-MRDC-Capability IE
PEN-DC_L (i1, i2) – Tlow(PEN-DC_L (i1, i2)) ≤  PUMAX  ≤  PEN-DC_H (i1, i2) + Thigh(PEN-DC_H (i1, i2))

where
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PEN-DC_L (i1, i2) = 10 log10 MIN{pCMAX_L,MCG (i1) + pCMAX_L,SCG (i2), [image: image13.wmf]DC
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} 

PEN-DC_H (i1, i2) = 10 log10 MIN{pCMAX_H,MCG (i1) + pCMAX_H,SCG (i2), [image: image14.wmf]DC
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}
with 


pCMAX_L,MCG (i1) = pCMAX_L,c(1) and pCMAX_L,SCG (i2) = pCMAX_L,f,c(2) 

pCMAX_H,MCG (i1) = pCMAX_H,c(1) and pCMAX_H,SCG (i2) = pCMAX_H,f,c(2) 
where pCMAX_L,c(j) and t pCMAX_H,c(j) are the lower and upper limits of the respective configured maximum output powers for cell c(j) of CG j expressed in linear scale and the right-hand sides as specified above for sub-frame i1 and slot i2. Tlow(P) and Thigh(P) are the tolerances for applicable power levels as specified in Table 6.2B.4.1.3-1. 
If a UE indicates support of dynamicPowerSharing in the UE-MRDC-Capability IE
PEN-DC_L (i1, i2) – Tlow(PEN-DC_L (i1, i2)) ≤  PUMAX  ≤  PEN-DC_H (i1, i2) + Thigh(PEN-DC_H (i1, i2))

where


PEN-DC_L (i1, i2) = 10 log10 MIN{pCMAX_L,MCG (i1), [image: image15.wmf]DC
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PEN-DC_H (i1, i2) = 10 log10 MIN{pCMAX_H,MCG (i1) + pCMAX_H,SCG (i2), [image: image16.wmf]DC
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where the tolerances Tlow(P) and Thigh(P) for applicable power levels P are specified in Table 6.2B.4.1.3-1. 
The evaluation of the PEN-DC_L (i1, i2) and PEN-DC_L (i1, i2)) in sub-frame i1 and slot i2 is TBD. 
Table 6.2B.4.1.3-1: Configured maximum output power tolerance for inter-band EN-DC
	P
(dBm)
	Tolerance Tlow(P)
(dB)
	Tolerance Thigh(P)
(dB)

	23 < P ≤ 33
	[3.0]
	[1.7]

	22 ≤ P ≤ 23
	[5.0]
	[1.7]

	21 ≤ P < 22
	[5.0]
	[2.7]

	20 ≤ P < 21
	[6.0]
	[3.7]

	16 ≤ P < 20
	[5.0]
	[4.7]

	11 ≤ P < 16
	[6.0]
	[6.0]

	-40 ≤ P < 11
	[7.0]
	[7.0]


If a UE is configured with
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, the IE p-NR-FR1 is either absent or indicates
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 and the UE indicates support of dynamicPowerSharing in the UE-MRDC-Capability IE, the measured maximum output power PUMAX in slot i2 on CG 2 shall be within
PEN-DC_L,c(2) (i1, i2) – T(PEN-DC_L,c(2) (i1, i2)) ≤  10 log10 pUMAX,c(2)  ≤  PEN-DC_H,c(2) (i1, i2) + T(PEN-DC_H,c(2) (i1, i2))

when transmission(s) in slot i2 on CG 2 overlap in time with transmission(s) in slot i1 on CG 1, where

PEN-DC_L,c(2) (i1, i2) = 10 log10 MIN{pCMAX_L,SCG (i2),[image: image21.wmf]DC
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– MIN (pCMAX_L,MCG (i1),
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PEN-DC_H,c(2) (i1, i2) = 10 log10 MIN{pCMAX_H,SCG (i2),[image: image23.wmf]DC
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– MIN (pCMAX_L,MCG (i1),
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whenever 10 log10 MIN{[image: image25.wmf]DC
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– MIN (pCMAX_L,MCG (i1),
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)} is less than [6 dB or the value indicated in RRC signaling] with the tolerance T(P) for applicable power levels P as specified in Table 6.2.4-1 of [38.101-1]. The evaluation of the measured power over slot slot i2 is in accordance with subclause 6.2.4 of [38.101-1]; if the slot i2 on CG 2 overlaps with more than [one symbol] of subframe i1 – 1 or i1 + 1 on CG 1, the pCMAX_L,MCG is the minimum of that evaluated over subframe i1 and subframe i1 – 1 or i1 + 1.  
If the UE does not indicate support of dynamicPowerSharing or if transmission(s) in subframe i1 on CG 1 does not overlap in time with transmission(s) in slot i2 on CG 2 or if the UE is configured with single UL transmission, the measured maximum output power pUMAX,c(j)  for cell c(j) of CG j shall be in accordance with [36.101] for CG 1 with limits determined by pCMAX_L,MCG (i1) and pCMAX_H,MCG (i1) for subframe i1 and in accordance with [38.101-1] for CG 2 with limits determined by pCMAX_L,SCG (i2) and pCMAX_H,SCG (i2) for slot i2.
6.2B.4.1.4
Inter-band EN-DC including FR2

< equations for Pcmax >
< end of changes >
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