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1 Background
In this contribution we propose text for a Reply LS to RAN2 on the per-band-per-BC power class indication, further clarifications of the information provided in the first reply LS in [1].  
The original intention of the ue-PowerClassPerBandPerBC-r17, FG 16-8, was to allow a UE supporting a power class for a band using 2Tx indicate a different (lower) power class for this band when part of a configured with inter-band UL CA for which one of the Tx chains is used for supporting the other uplink band, see e.g. [2] for a background. The power class of one of the bands is lower since only one Tx chain can be used. In practice, this is relevant for bands with TxD or PC1.5 capability indicated in BandNR. 

The powerClassNRPart-r16 was introduced for the same purpose for EN-DC. 

The ue-PowerClassPerBandPerBC-r17 is shall only be used according to the original intention 
· for inter-band UL CA with each UL band supported by one Tx chain, hence UL CA band combinations (BCs) with an inter-band part and each intra-band part configured with a single CC or intra-band contiguous UL CA and without UL-MIMO
which was introduced by RAN2 as a note in the first version of the field description of the ue-PowerClassPerBandPerBC-r17 in 38.306. However, this restriction has disappeared (sic) in the meantime, which now creates reporting ambiguity.
The ue-PowerClassPerBandPerBC-r17 was not introduced because per-band power class capability indication is missing for band combinations, the power class per band is indicated by ue-PowerClass in BandNR and this still applies when the ue-PowerClassPerBandPerBC-r17 is absent for an applicable BC.
The infamous statement in the definition of the per-BC powerClass
If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band.

was introduced in Rel-15 in view of discussions on PC2 for EN-DC to clarify that maximum power per NR band is indicated by the power class ue-PowerClass when a UE is configured with a BC, not the per-BC power class above which the UE starts prioritizing transmission power.
Originally, the DPpowerclass was not introduced for changing the power class as indicated in the UE capability, but to allow use of a lower value of the maximum power for determining the Pcmax,f,c during power-class fallback due to UL duty cycles, the maximum power attainable in a band still determined by the power class indicated. The Pcmax,f,c can also be bounded by other factors like MPR and P-Max, but this does not change the maximum power attainable in a band as advertised by the UE capability. The determination of the Pcmax,f,c for determining the maximum power for an UL transmission occasion does not belong in the 38.306.
2 Proposal
We propose to 

Proposal 1: liaise the following to RAN2 in a further reply LS
1. The R4 16-8 is only applicable to UL CA band combinations (BCs) with an inter-band part and each intra-band part configured with a single CC or intra-band contiguous UL CA and without UL-MIMO. The NOTE in the field description of ue-PowerClassPerBandPerBC-r17, now void, reinstated.
The R4 16-8 is not applicable to MR-DC BCs.

2. Only if present for a band of an applicable BC, the ue-PowerClassPerBandPerBC-r17 indicates the power class supported in the band and then replaces the power class indicated by ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 (all if more than one of these values are included) for the said band.

3. If the power class for the band combination powerClass/powerClass-v1610 is higher than the power class ue-PowerClassPerBandPerBC-r17 indicated for a band, the latter determines the maximum TX power available in this band (similarly to the relation between powerClass and ue-PowerClass).

There is no need to include any relation to the higherPowerLimit, this belongs in 38.101-1. Proposed LS text is included below.
References

1.    R4-2303630, “Reply LS on clarification for ue-PowerClassPerBandPerBC-r17 (R4 16-8)”, RAN4
2.    R4-2209375, “R17 Per band Per BC power class capability”, OPPO
3GPP TSG-RAN WG4 Meeting #109
R4-23XXXXX
Chicago, IL, US, 13 – 17 November 2023
Title:
[DRAFT] Reply LS on the ue-PowerClassPerBandPerBC-r17 (R4 16-8); further clarifications
Response to:
LS on the ue-PowerClassPerBandPerBC-r17(R4 16-8) (R2-2211023)
Release:
Rel-17
Work Item:
NR_RF_FR1_enh
Source:
RAN4
To:
RAN1
Cc:


Contact Person:


Name: 


E-mail Address: 


Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 


Attachments: None

1. Overall Description:
At RAN4#106, RAN4 provided a reply to the RAN2 LS in R2-2211023 on the interaction between the ue-PowerClassPerBandPerBC-r17 (R4 16-8) and other existing power class capabilities in R4-2303630/R2-2302435. Following discussions during subsequent RAN4 meetings, RAN4 would like to clarify further that:

1. The R4 16-8 is only applicable to UL CA band combinations (BCs) with an inter-band part and each intra-band part configured with a single CC or intra-band contiguous UL CA and without UL-MIMO.

The R4 16-8 is not applicable to MR-DC BCs.

2. Only if present for a band of an applicable BC, the ue-PowerClassPerBandPerBC-r17 indicates the power class supported in the band and then replaces the power class indicated by ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 (all if more than one of these values are included) for the said band.
3. If the power class for the band combination powerClass/powerClass-v1610 is higher than the power class ue-PowerClassPerBandPerBC-r17 indicated for a band, the latter determines the maximum TX power available in this band (similarly to the relation between powerClass and ue-PowerClass).

2. Actions:

To RAN2 group.

ACTION: RAN4 asks RAN2 to take the above into account.
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