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Introduction
During R4#101-e meetings, additional input was provided in [2] on applicable cases and further agreements are captured in way forward [1]. In this contribution, we further examine the different PC2 inter-band cases with a focus on the cases where one band is based on a 2Tx PC2 or PC1.5 implementation.
Discussion
Implementation aspect of increased power for PC2 inter-band UL CA
In the scope of the PC2 intra-band feature, there are discussions about UEs where at least one band supports HPUE, can exceed the PC2 maximum power. This is essentially related to the same PA architecture issue discussed in [3]
· 2x1/2 (23+23) architecture cannot exceed 26dBm (+2dB with power class range)
· 1+1/2 (23+26) architecture can reach up to 27.75dBm (+2dB with power class range)
· 2x1 (26+26) architecture can reach up to 29dBm (+2dB with power class range). Note that this case, could be considered either as PC2 or PC1.5.

One band may implement one of the 2Tx architectures described in [3]. However, since 3Tx is not supported in R17, cases with 2UL, including 2TX transmissions in one band, are not allowed. If we believe that the maximum reachable power can be deducted from the individual power class declared for each band, the preceding constraint may create corner cases where HPUE is declared in one band and uses TxD or MIMO. Thus, The second PA shall not be used, which leads to a consideration of two cases:
· One band declares PC2 with TxD (2x1/2 23+23 architecture), and then the band can only reach 23dBm since it only uses one PA
· One band declares PC2 without TxD, and at least one 26dBm PA is available, then the band can reach 26dBm

Table 1 provides the power sums for the different cases that are valid for PC2 intra-band cases, with or without increased power. It should be noted that if transmissions are limited to 2Tx maximum, such as that agreed to in release 17, there is no case that exceeds 29dBm (+2dB for top of range).
Table 1: Per band power configurations for PC2 inter-band combinations with associated maximum reachable power
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Proposal for increased power for PC2 inter-band UL combinations: 
· For dual UL cases, the maximum power limit for PC2 intra-band CA MOP range uses the power sum of the declared per band power class with the following consideration on TxD signaling:
· If a band declares PC2 and signals TxD, then the power sum shall assume PC3 for this band and only one PA is used
· If a band declares PC2 without signaling TxD, then the power sum shall assume PC2 for this band and only one PA is used
· If a band declares PC1.5, only 1Tx is used, and the power sum shall assume PC2 for this band
· For single UL cases, both PC2 and PC1.5 in one band can be considered for PC2 inter-band combinations with 2Tx
· Valid PC2 intra-band combinations shall only the cases where the 2UL or 1UL power sum of upper limit is less than or equal to 29dBm +2dB, after consideration of TxD and PC1.5 signaling.
Conclusions
In this contribution, we examined all possible UL configurations for PC2 inter-band ULCA cases, and analyzed the cases where one of the bands uses a 2Tx PC2 or PC1.5 configuration. This enabled us to develop a proposal that specifies the feasibility of increased power.

Proposal for increased power for PC2 inter-band UL combinations: 
· For dual UL cases, the maximum power limit for PC2 intra-band CA MOP range uses the power sum of the declared per band power class with the following consideration on TxD signaling:
· If a band declares PC2 and signals TxD, then the power sum shall assume PC3 for this band and only one PA is used
· If a band declares PC2 without signaling TxD, then the power sum shall assume PC2 for this band and only one PA is used
· If a band declares PC1.5, only 1Tx is used, and the power sum shall assume PC2 for this band
· For single UL cases, both PC2 and PC1.5 in one band can be considered for PC2 inter-band combinations with 2Tx
· Valid PC2 intra-band combinations shall only the cases where the 2UL or 1UL power sum of upper limit is less than or equal to 29dBm +2dB, after consideration of TxD and PC1.5 signaling.
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Band1Band2 Band1 Band2 Band1Band2nominal max

PC3 PC3 na  na 23 23 26 28 PC2 as is

PC3 PC2 na  yes 23 23 26 28 PC2 as is Band2 only uses one of the two PC3 PA

PC3 PC2 na  no 23 26 27.8 29.8 increased power Band2 only uses one PC2 PA

PC3 PC1.5 na  implicit 23 26 27.8 29.8 increased power Band2 only uses one PC2 PA

PC2 PC2 yes yes 23 23 26 28 PC2 as is Band1 and 2 only uses one of the two PC3 PA

PC2 PC2 no yes 26 23 27.8 29.8 increased power Band2 only uses one of the two PC3 PA

PC2 PC2 no no 26 26 29 31 max PC2 increased power Band1 and 2 only uses one PC2 PA

PC2 PC1.5 yes implicit 23 26 27.8 29.8 increased power Band1 one PC3 PA and Band2 one PC2 PA

PC2 PC1.5 no implicit 26 26 29 31 max PC2 increased power Band1 and 2 only uses one PC2 PA

PC1.5 PC1.5 implicitimplicit 26 26 29 31 max PC2 increased power Band1 and 2 only uses one PC2 PA

PC2 na yes na 26 na 26 28 PC2 as is UL Band can use both PC3 PA

PC2 na no na 26 na 26 28 PC2 as is UL Band can use one PC2 PA

PC1.5 na implicit na 29 na 29 31 max PC2 increased power UL Band can use both PC2 PA
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