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1	Introduction
[bookmark: _Hlk58440727]RAN4#98-e further discussed how to fully take advantage of the hardware capability already present in the UE and ways to lift the restriction on maximum output power imposed by the power class for uplink inter-band CA. The idea was originally proposed in [1] in RAN4#97-e. We in principle support the idea to fully leverage UE’s hardware ability and this contribution addresses some concerns have been raised so far on the solution proposed in [1].
2	Identified issues for the solution in [1]
In [1], in order to lift the restriction on maximum output power, removing the PPowerClass term within the PCMAX_H for uplink inter-band CA was proposed. Now since the UEs with this feature does not need a PPowerClass term in PCMAX_H, it seems that people thought that the UEs would not report the PC for uplink inter-band CA. Hence, gNBs would consider that the UEs’ power class for the uplink inter-band CA is the default PC, i.e., PC3. That means the gNBs cannot distinguish the existing PC3 UEs for uplink inter-band CA and the new UEs so that it was pointed out that there is a backward compatible issue. 
Observation 1: There is a backward compatibility issue if a PC for uplink inter-band CA is not reported by UEs. 
Because gNBs would consider the UEs supporting the default PC for the uplink inter-band CA. Hence, the gNBs cannot distinguish legacy UEs without this feature and new UEs with it.
Or, perhaps, we may be able to interpret the proposal in a different way. The proposal in [1] does not say that PPowerClass term in PCMAX_L for uplink inter-band CA is removed as well. In this case, it seems that the UEs with the new feature still report the PC for uplink inter-band CA. Though now the aforementioned backward compatible issue is resolved, this would raise a new issue that the meaning of the reported PC becomes unclear, since PC means the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated while even higher power is transmitted than the reported PC by the UE. In addition, though the solution in [1] lifts the upper limitation of the UE power by removing the PC for uplink inter-band CA, still PCMAX_H shall take MIN{10 log10 ∑ pEMAX,c , PEMAX,CA}, each of the terms of the MIN formula is determined by cell specific values. P-max for each band and P-max for uplink inter-band CA may be 29dBm if PC1.5 is allowed in the network. In this case, the UEs with this feature supports 23dBm+26dBm PA configuration, the achievable output power is 27.8dBm, but PCMAX_H becomes 29dBm. Hence the solution in [1] will generate an inconsistency between UEs’ real ability and PCMAX_H.
Observation 2: There is a specification inconsistency if a PC for uplink inter-band CA is reported by UEs. Because PCMAX_H cannot reflect UE’s real ability and/or the meaning of PC may be ambiguous.
Another raised issue was that MPR, A-MPR and MSD requirements needs to be revisited.
MPR is in principle band agnostic but Power class dependent. Regarding A-MPR, A-MPR itself is band and PC specific. Now what we are discussing is uplink inter-band CA where band and PC specific MPR and A-MPR apply to each band within the uplink inter-band CA regardless of the PC for uplink inter-band CA. This principle does not change even if we remove the PC for uplink inter-band CA from PCMAX_H. With respect to MSD, when we evaluate MSD for PC2 uplink inter-band CA whose per band PC is 23dBm and 26dBm, respectively, we assume MSD due to IMD under the power allotment of 23dBm+23dBm or MSD due to harmonic under the UL power of 23dBm or 26dBm. Hence, we would not need to re-evaluate MSD again due to introduction of this even higher power feature.
Observation 3: The introduction of a new concept to lift the restriction on maximum output power imposed by the power class definition in principle does not require re-evaluation of MPR, A-MPR and MSD.
Another raised issue was how the UEs with the feature addresses SAR issue since the value contained in maxUplinkDutyCycle capability is intended to address the reported PC for uplink inter-band CA. Hence, gNBs have no idea on an appropriate maxUplinkDutyCycle for UEs with this new feature unless redefine relation between maxUplinkDutyCycle and PC. Though this maybe an issue, this would not be a critical one. Because RAN4 has already specified PC2 uplink inter-band CA without waiting for the introduction of maxUplinkDutyCycle solution dedicated to uplink inter-band CA and has considered P-MPR as default solution. Therefore, P-MPR can be used as default solution until an enhanced maxUplinkDutyCycle is introduced. It is also noted that all the UEs supporting an inter band UL CA whose PA configurations like 23dBm+26dBm do not have to use this new feature. Thus, UEs robust over SAR and heat issues would support this new feature.
Observation 4: A dedicated network-based SAR solution would be necessary. That is, however, not a critical factor to stop the introduction of this feature. P-MPR can be used until the solution is introduced.
3	How to address the raised issue 
Based on the idea in [1], the achievable output power in terms of hardware is at most the sum of power classes for individual bands within uplink inter-band CA. Hence, the simplest way would be just considering PPowerClass for the uplink inter-band CA as the sum of PCs for the respective bands within the CA in PCMAX_L and PCMAX_H. However, replacing PPowerClass with the sum in both PCMAX_L and PCMAX_H means setting hurdle that UEs can meet minimum requirements as high. If that becomes a concern, an alternative to mitigate the hurdle could keep the PCMAX_L. More specifically, the alternative would be relax the replaced PPowerClass in PCMAX_L by the PPowerClass(the sum) - MAX(PC for Band A, PC for Band B) for uplink inter-band CA (A+B) with this new feature. 
Proposal: Given that UEs supporting uplink inter-band CA (Band A + Band B) with this even higher power feature, consider following three alternatives to address the raised issues. In the following, SUM is defined as the sum of PC for Band A and PC for Band B
Alternative 1: Replace PPowerClass in both PCMAX_L and PCMAX_H with SUM.
Alternative 2: Replace PPowerClass in both PCMAX_H and PCMAX_H with SUM and relax the PPowerClass in PCMAX_L by the PPowerClass(the sum) - MAX(PC for Band A, PC for Band B).
4	Conclusion
In this contribution, we analysed the solution proposed in [1] and raised issues in RAN4#98-e. As a result, we obtained following observations and a proposal.
Observation 1: There is a backward compatibility issue if a PC for uplink inter-band CA is not reported by UEs. 
Because gNBs would consider the UEs supporting the default PC for the uplink inter-band CA. Hence, the gNBs cannot distinguish legacy UEs without this feature and new UEs with it.
Observation 2: There is a specification inconsistency if a PC for uplink inter-band CA is reported by UEs. Because PCMAX_H cannot reflect UE’s real ability and/or the meaning of PC may be ambiguous.
Observation 3: The introduction of a new concept to lift the restriction on maximum output power imposed by the power class definition in principle does not require re-evaluation of MPR, A-MPR and MSD.
Observation 4: A dedicated network-based SAR solution would be necessary. That is, however, not a critical factor to stop the introduction of this feature. P-MPR can be used until the solution is introduced.
Proposal: Given that UEs supporting uplink inter-band CA (Band A + Band B) with this even higher power feature, consider following three alternatives to address the raised issues. In the following, SUM is defined as the sum of PC for Band A and PC for Band B
Alternative 1: Replace PPowerClass in both PCMAX_L and PCMAX_H with SUM.
Alternative 2: Replace PPowerClass in both PCMAX_H and PCMAX_H with SUM and relax the PPowerClass in PCMAX_L by the PPowerClass(the sum) - MAX(PC for Band A, PC for Band B).
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