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	Reason for change:
	Correct the configured maximum output power: the UE-specific P-max limits of the cell-group power p-NR-FR1 and p-UE-FR1 should also be applied to the PCMAX,f,c for a serving cell c and carrier frequency f to cover the case of one CG (MCG) containing one uplink serving cell (no DC).
 
In the 38.331 v15.18.0 these limits are defined as

	p-NR-FR1
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).

	p-UE-FR1
The maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups. The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-NR-FR1 (configured for the cell group).



and also apply for the case of a single serving cell within a single configured cell group (the p-UE-FR1 indicated in the MCG is intended for two cell groups but could also be present in this case).

The change above also would be consistent with the CA and would not change the UE behavior as specified in 38.213 clause 7.5. The P-max limits p-NR-FR1 and p-UE-FR1 are included in the configured maximum output power for CA, PCMAX.. When p-NR-FR1 and/or p-UE-FR1 are present in a cell group (MCG or SCG as applicable) of aggregated serving cells and limiting the total UE power PCMAX, the uplink power for any one of these serving cells c cannot exceed the PCMAX notwithstanding inclusion of the said P-max limits in the PCMAX,f,c for each serving cell c.

For the NR-DC case, the said P-Max limits are included in the PCMAX,f,c for each serving cell c (Rel-16) within the MCG and SCG.



 

	
	

	Summary of change:
	Clause 6.2.4: a UE-specific P-max limit denoted PEMAX is introduced in the definition of the lower and upper bounds of PCMAX,f,c for a serving cell c, and described by

· PEMAX is the value indicated by p-NR-FR1 or by p-UE-FR1, if present, or whichever is the smallest if both are present; PEMAX is ignored if both parameters are absent (p-UE-FR1 would also limit the total CG power with only the MCG configured)
The 38.331 does not specify any default behavior for p-NR-FR1 when absent.

On the notation and the relation to the respective configured maximum output power for CA and DC:

1. for a serving cell c: PEMAX,c denotes the cell-specific P-max limit indicated by P-Max

2. for the total UL CA power: PEMAX,CA denotes the value indicated by p-NR-FR1 or by p-UE-FR1 whichever is the smallest if both are present (p-UE-FR1 would also limit the total CG power with only the MCG configured)

3. for the total NR-DC power (Rel-16): PEMAX,NR-DC denotes the value given by the field p-UE-FR1 indicated in the MCG (two CGs configured)

4. for the total EN-DC power (38.101-3): PEMAX,EN-DC denotes the value given by the field p-maxUE-FR1 indicated on the MCG (36.331), while PNR denotes the value p-NR-FR1 indicated in the SCG (maximum CG power).  

Hence the proposed notation PEMAX for a single serving cell is consistent with corresponding notions for CA and DC. No other clauses of this  specification or other specifications affected.


Isolated impact analysis: if the network configures the p-NR-FR1 and/or p-UE-FR1 P-max limits for a single serving cell of a single configured CG, UEs implemented according to the 2021-12 versions of 38.101-1 and earlier may not apply these limits.


	
	

	Consequences if not approved:
	Inconsistent specifications. According to the RRC specfication, the p-NR-FR1 is the power to be used by the UE in an NR cell group across all (one or more) serving cells. However, for the case of one cell group containing a single uplink serving cell, the UE does not set this P-max limit in its configured maximum output power PCMAX,f,c, which is not in accordance with the RRC specification.
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The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f,c = MIN {MIN(PEMAX,c, PEMAX) – ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c, PEMAX, PPowerClass – ΔPPowerClass }
where
PEMAX,c is the value given by either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE, whichever is applicable according to TS 38.331[7];
PEMAX is the value indicated by p-NR-FR1 or by p-UE-FR1, if present, or whichever is the smallest if both are present; PEMAX is ignored if both parameters are absent;
PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;
When  the IE powerBoostPi2BPSK is set to 1, PEMAX,c is increased by +3 dB for a power class 3 capable UE operating in TDD bands n40, n41, n77, n78, and n79 with PI/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and 40% or less symbols in certain evaluation period are used for UL transmission when PEMAX,c ≥ 20 dBm (The exact evaluation period is no less than one radio frame).
When the IE powerBoostPi2BPSK is set to 1, ΔPPowerClass = -3 dB for a power class 3 capable UE operating in TDD bands n40, n41, n77, n78, and n79 with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and 40% or less slots in radio frame are used for UL transmission.
ΔPPowerClass = 3 dB for a power class 2 capable UE when P-max of 23 dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evalutation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); otherwise ΔPPowerClass = 0 dB;
∆TIB,c is the additional tolerance for serving cell c as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 clause  6.2B.4.2 for EN-DC; ∆TIB,c = 0 dB otherwise; In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
a)	When the operating band frequency range is ≤ 1 GHz, the applicable additional ∆TIB,c shall be the average value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band combinations. In case there is a harmonic relation between low band UL and high band DL, then the maximum ∆TIB,c among the different supported band combinations involving such band shall be applied
b)	When the operating band frequency range is > 1 GHz, the applicable additional ∆TIB,c shall be the maximum value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3] for the applicable operating bands.
∆TC,c = 1.5dB when NOTE 3 in Table 6.2.1-1 in 38.101-1 applies for a serving cell c, otherwise ∆TC,c = 0 dB ;
MPRc and A-MPRc for serving cell c are specified in clause 6.2.2 and clause 6.2.3, respectively;
∆TRxSRS is applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘antennaSwitching’ when
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