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Introduction
For inter-band CA configurations, UE output power requirements in 6.2A.2.1.5 is calculated based on the assumption that p-Max value is not configured. However actually p-Max value is configured as a specific value to reduce the upper limit of PCell for the purpose of avoiding SCell dropping. 
Based on core specification TS 38.101-1, UE total transmit power is also limited by p-Max value. Hence, the UE output power requirements in 6.2A.2.1.5 is not same as the UE output power when the value of p-Max takes effects, which may result that UEs are failed incorrectly. This document is proposed to provide the feasible schemes to solve this problem.
Discussion
Brief description
0. Configured Output Power
As per TS 38.101-1 clause 6.2A.4.1.3, the total configured output power limit for inter-band CA is calculated as 
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
For uplink inter-band carrier aggregation with one serving cell c per operating band when same slot symbol pattern is used in all aggregated serving cells,
	PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass.c/(MAX(mprc·∆mprc, a-mprc)·tC,c ·tIB,c·tRxSRS,c) , pPowerClass,c/pmprc], PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
where
-	pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7];
-	PPowerClass,CA is the maximum UE power specified in Table 6.2A.1.3-1 without taking into account the tolerance specified in the Table 6.2A.1.3-1; If the UE indicates higherPowerLimit-r17 for an eligible CA configuration as specified in Table 6.2A.1.3-1 and ΔPPowerClass, CA = 0, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c.
Observation 1: For inter-band CA, the Lower limit PCMAX_L, CA of total configured output power is affected by p-Max value configured on each serving cell as per TS 38.101-1.
According to TS 38.101-1 clause 6.2.4, the configured output power limit for singer carrier is calculated as
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 {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  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];
	PPowerClass is the maximum UE power specified in Table 6.2.1-1 and in Table 6.2F.1-1 for shared spectrum access operation, without taking into account the tolerance specified in the Table 6.2.1-1 and in Table 6.2F.1-1 for shared spectrum access operation;
[bookmark: _Hlk137132525]Observation 2: For inter-band CA, the Upper limit PCMAX_H, PCell of configured output power for PCC is limited by p-Max value configured on PCell.

0. SCell dropping
The principle of Scell dropping is described as in core specification TS 38.213:
[bookmark: _Toc130394854][bookmark: _Toc45699174][bookmark: _Toc36498148][bookmark: _Toc29917274][bookmark: _Toc29899537][bookmark: _Toc29899119][bookmark: _Toc29894820][bookmark: _Toc26719389][bookmark: _Toc20311564][bookmark: _Toc12021452][bookmark: _Hlk141198307]7.5	Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion  would exceed , where  is the linear value of  in transmission occasion  as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS 38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to  for that frequency range in every symbol of transmission occasion . For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
………………….
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.
[bookmark: _Hlk141195199][bookmark: _Hlk141198195]According to TS 38.213, UE tends to allocate power as much as possible on PCC. If the total transmitted power does not exceed the maximum output power that PCC can reach, then SCC will be dropped. For RAN5 CA test cases, we should try to avoid SCell dropping. Whether SCell dropping occurs or not depends on the relationship between the upper limit of PCC configured power and lower limit of CA configured power.
[bookmark: _Hlk141198342]Observation 3: For inter-band CA, SCell dropping can be avoided when the Upper limit PCMAX_H, Pcell is lower than the Lower limit PCMAX_L, CA.
MPR test requirements analysis
In TS 38.521-1 6.2A.2.1 UE maximum output power reduction for CA (2UL CA), the test requirements are calculated based on the assumption that p-Max are not configured. In other words, the lower limit of UE output power for inter-band CA is mainly limited by MPR value and tolerance without consideration of p-Max, as shown in Table 6.2A.2.1.5-1.
[bookmark: _Hlk137199946]Table 6.2A.2.1.5-1: UE Output Power for inter-band CA (2 UL CA) test requirements
	Test ID
	PPowerClass
(dBm)
	MPRc (dB)
	ΔTC,c (dB)
	TL
(dB)
	PCMAX_L
(dBm)
	TLOW(PCMAX_L)
(dB)
	Upper limit
(dBm)
	Lower limit
(dBm)

	
	
	PCC
	SCC
	PCC
	SCC
	
	
	
	
	

	1
	23
	0.2
	0.2
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT 
	20-TT

	2
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT 
	16-TT2

	3
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT 
	16-TT2

	4
	23
	1.2
	1.2
	0 
	0 
	3 
	23 
	3
	25+TT 
	20-TT

	5
	23
	0
	0
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	6
	23
	0.5
	0.5
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	7
	23
	0.5
	0.5
	1.52
	1.52
	3 
	23 
	3
	25+TT
	20-TT

	8
	23
	0.5
	0.5
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	9
	23
	0
	0 
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	10
	23
	1
	1
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	11
	23
	1
	1
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	12
	23
	1
	1
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	13
	23
	1
	1
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	14
	23
	2
	2
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	15
	23
	2
	2
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	16
	23
	2
	2
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	17
	23
	2.5
	2.5
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	18
	23
	2.5
	2.5
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	19
	23
	2.5
	2.5
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	20
	23
	4.5
	4.5
	1.52
	1.52
	3
	202
	62
	25+TT
	14-TT2

	21
	23
	4.5
	4.5
	1.52
	1.52
	3
	202
	62
	25+TT
	14-TT2

	22
	23
	4.5
	4.5
	0 
	0 
	3 
	21.5 
	5 
	25+TT
	16.5-TT 

	23
	23
	1.5
	1.5
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT
	20-TT

	24
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	25
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	26
	23
	3
	3
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	27
	23
	2
	2
	0 (1.52)
	0 (1.52)
	3 
	23 (22.52)
	3 (52)
	25+TT
	20-TT (17.5-TT2)

	28
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	29
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2



	Test ID
	PPowerClass
(dBm)
	MPRc (dB)
	ΔTC,c (dB)
	TL
(dB)
	PCMAX_L
(dBm)
	TLOW(PCMAX_L)
(dB)
	Upper limit
(dBm)
	Lower limit
(dBm)

	
	
	PCC
	SCC
	PCC
	SCC
	
	
	
	
	

	30
	23
	3
	3
	0 
	0 
	3 
	23
	3 
	25+TT
	20-TT 

	31
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT
	16-TT2

	32
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT
	16-TT2

	33
	23
	3.5
	3.5
	0 
	0 
	3 
	22.5
	5 2
	25+TT
	17.5-TT 

	34
	23
	6.5
	6.5
	1.52
	1.52
	3
	182
	52
	25+TT
	13-TT2

	35
	23
	6.5
	6.5
	1.52
	1.52
	3
	182
	52
	25+TT
	13-TT2

	36 
	23
	6.5
	6.5
	0 
	0 
	3 
	19.5 
	5 
	25+TT
	14.5-TT 

	37
	23
	0
	6.5
	0
	0
	3
	23
	3
	25+TT
	20-TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2:	For transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high.
NOTE 3:	TT for each frequency and channel bandwidth is specified in Table 6.2A.2.1.5-2.



However, in message content the p-Max is set as the closet integer value lower than the lower limit of UE output power. Take test ID 24 and 25 as an example, the Lower limit in Table 6.2A.2.1.5-1 based on p-Max not configured is 16.5 - TT, so the corresponding p-Max value is set to 16 dBm.
Table 6.2A.2.1.4.3-1: FrequencyInfoUL-SIB for inter-band CA
	[bookmark: _Hlk137203227]Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	20
	
	Power class 3 and Inter-band CA
Test IDs 1, 4-13, 16, 19, 23, 26, 27, 30, 37

	
	17
	
	Power class 3 and Inter-band CA
Test IDs 14, 15, 17, 18, 33

	
	16
	
	Power class 3 and Inter-band CA
Test IDs 2, 3, 22, 24, 25, 28, 29, 31, 32

	
	14
	
	Power class 3 and Inter-band CA
Test IDs 20, 21, 36

	
	13
	
	Power class 3 and Inter-band CA
Test IDs 34, 35



Based on Observation 1, since p-Max has been configured as a specific value for all test points, obviously the UE output power in Table 6.2A.2.1.5-1 are not totally applicable anymore. From the following Table 2.1-1, it can be seen that for Test ID 24, when p-Max value takes effects the Lower limit for UE Output Power will be reduced to 14.0-TT due to the degradation of Pcmax_L and TLow(PCMAX_L). Compared to the original lower limit in Table 6.2A.2.1.5-1 with p-Max not configured, the reduced 2.5dB gap for lower limit when p-Max is configured as in message contents cannot be ignored. Specifically, UE that achieves an output power of 15.0-TT will be failed incorrectly since it cannot reach the lower limit in Table 6.2A.2.1.5-1.
Table 2.2-1: UE Output Power for p-Max value configured
	Test ID
	p-Max
(dBm)
	PPowerClass
(dBm)
	MPRc (dB)
	ΔTC,c (dB)
	TL
(dB)
	PCMAX_L
(dBm)
	TLOW(PCMAX_L)
(dB)
	Upper limit
(dBm)
	Lower limit
(dBm)

	
	
	
	PCC
	SCC
	PCC
	SCC
	
	
	
	
	

	24
	Not present
	23
	3
	3
	1.5
	1.5
	3
	21.5
	5
	25+TT
	16.5-TT

	
	16
	23
	3
	3
	1.5
	1.5
	3
	20
	6
	25+TT
	14.0-TT



Observation 4: The UE output power requirements in 6.2A.2.1 are based on the assumption that p-Max is not configured, which may have 2.5 dB deviation than the correct UE output power requirements based on configured p-Max value.
To solve this issue, the following two possible solutions can be considered:
· Option 1: Keep the current p-Max configuration, but update UE output power requirements based on configured p-Max value.
· Option 2: Re-design the p-Max value to ensure the UE output power requirements keep the same as before.

Option 1 is a straightforward solution and if we adopt Option 1, the test requirements table in 6.2A.2.1 needs to be recalculated with consideration of p-Max value as in Table 6.2A.2.1.4.3-1. Test requirements for almost all test points need to be corrected. Therefore, the logic of calculating the correct output power limit is summarized as:
· Step 1: Calculate the upper limit Pumax_L, CA assuming that p-Max is Not configured.
· Step 2: Select CEILING (Pumax_L, CA) as the p-Max value
· Step 3: Recalculate the upper limit Pumax_L, CA assuming that p-Max is configured as the value in step 2.

Although Option 1 is a feasible solution, honestly it's a bit troublesome since for each test point the calculation of Pumax_L, CA needs to be performed twice.
Table 2.2-2:  UE Output Power for inter-band CA (2 UL CA) test requirements (Option 1)
	Test ID
	p-Max
	PPowerClass
(dBm)
	MPRc (dB)
	ΔTC,c (dB)
	TL
(dB)
	PCMAX_L
(dBm)
	TLOW(PCMAX_L)
(dB)
	Upper limit
(dBm)
	Lower limit
(dBm)

	
	
	
	PCC
	SCC
	PCC
	SCC
	
	
	
	
	

	1
	20
	23
	0.2
	0.2
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT 
	20-TT

	2
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	19.6212
	52
	25+TT 
	14.616-TT2

	3
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	19.6212
	52
	25+TT 
	14.616-TT2

	4
	20
	23
	1.2
	1.2
	0 
	0 
	3 
	23 
	3
	25+TT 
	20-TT

	5
	20
	23
	0
	0
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	6
	20
	23
	0.5
	0.5
	1.52
	1.52
	3
	22.923 
	53
	25+TT
	17.920-TT

	7
	20
	23
	0.5
	0.5
	1.52
	1.52
	3 
	22.923 
	53
	25+TT
	17.920-TT

	8
	17
	23
	0.5
	0.5
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	9
	17
	23
	0
	0 
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	10
	20
	23
	1
	1
	1.52
	1.52
	3
	22.623 
	53
	25+TT
	17.620-TT

	11
	17
	23
	1
	1
	1.52
	1.52
	3
	22.623 
	53
	25+TT
	17.620-TT

	12
	17
	23
	1
	1
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	13
	20
	23
	1
	1
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	14
	14
	23
	2
	2
	1.52
	1.52
	3
	2122.52
	52
	25+TT
	1617.5-TT2

	15
	14
	23
	2
	2
	1.52
	1.52
	3
	2122.52
	52
	25+TT
	1617.5-TT2

	16
	16
	23
	2
	2
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	17
	20
	23
	2.5
	2.5
	1.52
	1.52
	3
	20.622.52
	652
	25+TT
	14.617.5-TT2

	18
	16
	23
	2.5
	2.5
	1.52
	1.52
	3
	20.622.52
	652
	25+TT
	14.617.5-TT2

	19
	16
	23
	2.5
	2.5
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	20
	20
	23
	4.5
	4.5
	1.52
	1.52
	3
	18.3202
	562
	25+TT
	13.314-TT2

	21
	20
	23
	4.5
	4.5
	1.52
	1.52
	3
	18.3202
	562
	25+TT
	13.314-TT2

	22
	16
	23
	4.5
	4.5
	0 
	0 
	3 
	20.421.5 
	65 
	25+TT
	14.416.5-TT 

	23
	16
	23
	1.5
	1.5
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT
	20-TT

	24
	20
	23
	3
	3
	1.52
	1.52
	3
	2021.52
	652
	25+TT
	1416.5-TT2

	25
	16
	23
	3
	3
	1.52
	1.52
	3
	2021.52
	652
	25+TT
	1416.5-TT2

	26
	16
	23
	3
	3
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	27
	17
	23
	2
	2
	0 (1.52)
	0 (1.52)
	3 
	23 (22.52)
	3 (52)
	25+TT
	20-TT (17.5-TT2)

	28
	13
	23
	3
	3
	1.52
	1.52
	3
	2021.52
	652
	25+TT
	1416.5-TT2

	29
	13
	23
	3
	3
	1.52
	1.52
	3
	2021.52
	652
	25+TT
	1416.5-TT2

	30
	14
	23
	3
	3
	0 
	0 
	3 
	23
	3 
	25+TT
	20-TT 

	31
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	19.6212
	52
	25+TT
	14.616-TT2

	32
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	19.6212
	52
	25+TT
	14.616-TT2

	33
	20
	23
	3.5
	3.5
	0 
	0 
	3 
	21.422.5
	5 2
	25+TT
	16.417.5-TT 

	34
	20
	23
	6.5
	6.5
	1.52
	1.52
	3
	16.6182
	52
	25+TT
	11.613-TT2

	35
	20
	23
	6.5
	6.5
	1.52
	1.52
	3
	16.6182
	52
	25+TT
	11.613-TT2

	36 
	20
	23
	6.5
	6.5
	0 
	0 
	3 
	18.419.5 
	5 
	25+TT
	13.414.5-TT 

	37
	20
	23
	0
	6.5
	0
	0
	3
	21.623
	53
	25+TT
	16.620-TT




For Option 2, this document gives 2 possible schemes of design p-Max to ensure both Pcmax_L, CA unchanged and SCell not dropping.
Option 2-1: p-Max = CEILING {Pcmax_L,CA – 3 +ΔTC,c}
Option 2-2: p-Max = CEILING {MAX {Pcmax_L,CA – 3 +ΔTC,c, Pcmax_L,CA – Pcmax_L, SCell+ΔTC,c}}
For Option 2-1, this p-Max design scheme means the maximum output power allowed for the PCell transmission is half of Pcmax_L, CA, which ensures PCMAX_H, Pcell < Pcmax_L,CA. On the other hand, the PCMAX_L, CA value before and after configured will not change.
Table 2.2-3: UE Output Power for inter-band CA (2 UL CA) test requirements (Option 2-1)
	Test ID
	p-Max
	PPowerClass
(dBm)
	MPRc (dB)
	ΔTC,c (dB)
	TL
(dB)
	PCMAX_L
(dBm)
	TLOW(PCMAX_L)
(dB)
	Upper limit
(dBm)
	Lower limit
(dBm)

	
	
	
	PCC
	SCC
	PCC
	SCC
	
	
	
	
	

	1
	20
	23
	0.2
	0.2
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT 
	20-TT

	2
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT 
	16-TT2

	3
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT 
	16-TT2

	4
	20
	23
	1.2
	1.2
	0 
	0 
	3 
	23 
	3
	25+TT 
	20-TT

	5
	20
	23
	0
	0
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	6
	22
	23
	0.5
	0.5
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	7
	22
	23
	0.5
	0.5
	1.52
	1.52
	3 
	23 
	3
	25+TT
	20-TT

	8
	20
	23
	0.5
	0.5
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	9
	20
	23
	0
	0 
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	10
	22
	23
	1
	1
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	11
	22
	23
	1
	1
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	12
	20
	23
	1
	1
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	13
	20
	23
	1
	1
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	14
	21
	23
	2
	2
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	15
	21
	23
	2
	2
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	16
	20
	23
	2
	2
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	17
	21
	23
	2.5
	2.5
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	18
	21
	23
	2.5
	2.5
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	19
	20
	23
	2.5
	2.5
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	20
	19
	23
	4.5
	4.5
	1.52
	1.52
	3
	202
	62
	25+TT
	14-TT2

	21
	19
	23
	4.5
	4.5
	1.52
	1.52
	3
	202
	62
	25+TT
	14-TT2

	22
	19
	23
	4.5
	4.5
	0 
	0 
	3 
	21.5 
	5 
	25+TT
	16.5-TT 

	23
	20
	23
	1.5
	1.5
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT
	20-TT

	24
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	25
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	26
	20
	23
	3
	3
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	27
	20
	23
	2
	2
	0 (1.52)
	0 (1.52)
	3 
	23 (22.52)
	3 (52)
	25+TT
	20-TT (17.5-TT2)

	28
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	29
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	30
	20
	23
	3
	3
	0 
	0 
	3 
	23
	3 
	25+TT
	20-TT 

	31
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT
	16-TT2

	32
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT
	16-TT2

	33
	20
	23
	3.5
	3.5
	0 
	0 
	3 
	22.5
	5 2
	25+TT
	17.5-TT 

	34
	17
	23
	6.5
	6.5
	1.52
	1.52
	3
	182
	52
	25+TT
	13-TT2

	35
	17
	23
	6.5
	6.5
	1.52
	1.52
	3
	182
	52
	25+TT
	13-TT2

	36 
	17
	23
	6.5
	6.5
	0 
	0 
	3 
	19.5 
	5 
	25+TT
	14.5-TT 

	37
	20
	23
	0
	6.5
	0
	0
	3
	2321.6
	53
	25+TT
	2016.6-TT



Based on Option 2-1, UE output power for test ID 1-36 will keep as the same as before (p-Max not configured). But for test ID 37, test requirements need to be corrected since Pcmax_L, CA is reduced to 21.5 dBm.
[bookmark: _Hlk137204440]Option 2-2: p-Max = CEILING {MAX {Pcmax_L,CA – 3 +ΔTC,c, Pcmax_L,CA – Pcmax_L, SCell+ΔTC,c}}
This scheme solves the issue of test ID 37 in Option 2-1. As shown in Table 2.2-4, UE output power for test ID 37 is not reduced with p-Max value set to 22 dBm.
Table 2.2-4: UE Output Power for inter-band CA (2 UL CA) test requirements (Option 2-2)
	Test ID
	p-Max
	PPowerClass
(dBm)
	MPRc (dB)
	ΔTC,c (dB)
	TL
(dB)
	PCMAX_L
(dBm)
	TLOW(PCMAX_L)
(dB)
	Upper limit
(dBm)
	Lower limit
(dBm)

	
	
	
	PCC
	SCC
	PCC
	SCC
	
	
	
	
	

	1
	20
	23
	0.2
	0.2
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT 
	20-TT

	2
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT 
	16-TT2

	3
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT 
	16-TT2

	4
	20
	23
	1.2
	1.2
	0 
	0 
	3 
	23 
	3
	25+TT 
	20-TT

	5
	20
	23
	0
	0
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	6
	22
	23
	0.5
	0.5
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	7
	22
	23
	0.5
	0.5
	1.52
	1.52
	3 
	23 
	3
	25+TT
	20-TT

	8
	20
	23
	0.5
	0.5
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	9
	20
	23
	0
	0 
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	10
	22
	23
	1
	1
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	11
	22
	23
	1
	1
	1.52
	1.52
	3
	23 
	3
	25+TT
	20-TT

	12
	20
	23
	1
	1
	0 
	0 
	3 
	23 
	3
	25+TT
	20-TT

	13
	20
	23
	1
	1
	0 (1.52)
	0 (1.52)
	3 
	23 
	3
	25+TT
	20-TT

	14
	21
	23
	2
	2
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	15
	21
	23
	2
	2
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	16
	20
	23
	2
	2
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	17
	21
	23
	2.5
	2.5
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	18
	21
	23
	2.5
	2.5
	1.52
	1.52
	3
	22.52
	52
	25+TT
	17.5-TT2

	19
	20
	23
	2.5
	2.5
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	20
	19
	23
	4.5
	4.5
	1.52
	1.52
	3
	202
	62
	25+TT
	14-TT2

	21
	19
	23
	4.5
	4.5
	1.52
	1.52
	3
	202
	62
	25+TT
	14-TT2

	22
	19
	23
	4.5
	4.5
	0 
	0 
	3 
	21.5 
	5 
	25+TT
	16.5-TT 

	23
	20
	23
	1.5
	1.5
	0 (1.52)
	0 (1.52)
	3 
	23
	3
	25+TT
	20-TT

	24
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	25
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	26
	20
	23
	3
	3
	0 
	0 
	3 
	23 
	3 
	25+TT
	20-TT 

	27
	20
	23
	2
	2
	0 (1.52)
	0 (1.52)
	3 
	23 (22.52)
	3 (52)
	25+TT
	20-TT (17.5-TT2)

	28
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	29
	20
	23
	3
	3
	1.52
	1.52
	3
	21.52
	52
	25+TT
	16.5-TT2

	30
	20
	23
	3
	3
	0 
	0 
	3 
	23
	3 
	25+TT
	20-TT 

	31
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT
	16-TT2

	32
	20
	23
	3.5
	3.5
	1.52
	1.52
	3
	212
	52
	25+TT
	16-TT2

	33
	20
	23
	3.5
	3.5
	0 
	0 
	3 
	22.5
	5 2
	25+TT
	17.5-TT 

	34
	17
	23
	6.5
	6.5
	1.52
	1.52
	3
	182
	52
	25+TT
	13-TT2

	35
	17
	23
	6.5
	6.5
	1.52
	1.52
	3
	182
	52
	25+TT
	13-TT2

	36 
	17
	23
	6.5
	6.5
	0 
	0 
	3 
	19.5 
	5 
	25+TT
	14.5-TT 

	37
	22
	23
	0
	6.5
	0
	0
	3
	23
	3
	25+TT
	20-TT



To sum up, Option 2-1 needs to update p-Max configuration and test requirements for Test ID 37. Option 2-2 needs to update p-Max configuration for the majority of test points but does not need to update test requirements. From the perspective of reducing TE workload, Option 2-2 is more desirable than Option 2-1. Besides, the calculation process of Option 2-2 is more concise than Option 1 because Pumax_L, CA is only once calculated based on p-Max not configured.
Proposal: For 6.2A.2.1 MPR for inter-band CA, the p-Max value should be updated as Option 2-2:
p-Max = CEILING {MAX{Pcmax_L,CA – 3 +ΔTC,c, Pcmax_L,CA – Pcmax_L, SCell+ΔTC,c}}

Conclusion
Based on the above discussion, we have the following observations: 
Observation 1: For inter-band CA, the Lower limit PCMAX_L, CA of total configured output power is affected by p-Max value configured on each serving cell as per TS 38.101-1.
Observation 2: For inter-band CA, the Upper limit PCMAX_H, PCell of configured output power for PCC is limited by p-Max value configured on PCell.
Observation 3: For inter-band CA, SCell dropping can be avoided when the Upper limit PCMAX_H, Pcell is larger than the Lower limit PCMAX_L, CA.
Observation 4: The UE output power requirements in 6.2A.2.1 are based on the assumption that p-Max is not configured, which may have 2.5 dB boost than the correct UE output power requirements based on configured p-Max value.
To handle the incorrect MPR test requirements for inter-band CA, RAN5 can consider the following proposal:
[bookmark: _Hlk141198419][bookmark: _Hlk141195174]Proposal 1: For 6.2A.2.1 MPR for inter-band CA, the p-Max value should be updated as Option 2-2:
p-Max = CEILING {MAX {Pcmax_L,CA – 3 +ΔTC,c, Pcmax_L,CA – Pcmax_L, SCell+ΔTC,c}}
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