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Introduction
In this contribution, we discuss the issue of 3CC UL CA transmission power allocation. In RAN1 spec 38.213 V17.1.0 [1] Clause 7.5, the uplink transmission power prioritization for CA is based on channel type (e.g. PRACH > PUCCH/PUSCH > SRS) and should not exceed [image: ]. In RAN4 spec 38.101-1 V17.5.0 [2] 6.2A.4.1, the configured maximum uplink transmission power for CA is categorized into intra-band and inter-band cases. Both the intra-band and inter-band maximum power limit should be taken into consideration when applying the power prioritization rule for CA. This document intends to revise RAN1 spec to make 3CC UL CA transmission power prioritization clearer.

Discussion on delta value of power control in RAN1 spec
In 38.213 V17.1.0 [1] Clause 7.5, the uplink transmission power prioritization for CA is based on channel type (e.g. PRACH > PUCCH/PUSCH > SRS) and should not exceed [image: ]: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 [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] 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 [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], …
-	PRACH transmission on the PCell
-	PUCCH or PUSCH transmissions with higher priority index according to clause 9 
-	For PUCCH or PUSCH transmissions with same priority index 
-	…
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell  

It can be seen that there is only one [image: ] defined without distinguishing the intra-band CA and inter-band CA case.

Observation 1: In 38.213 V17.1.0 [1] Clause 7.5, the uplink transmission power prioritization for CA is based on channel type (e.g. PRACH > PUCCH/PUSCH > SRS) and should not exceed [image: ]. It can be seen that there is only one [image: ] defined without distinguishing the intra-band CA and inter-band CA case.

In R17 38.101-1 [2], a 3CC UL CA scenario with both intra-band CA and inter-band CA is introduced since R17: (In R15/R16, only up to 2CC UL CA is introduced)
For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving cells (up to two contiguously aggregated carriers per operating band), …




Observation 2: In R17 38.101-1 [2], a 3CC UL CA scenario with both intra-band CA and inter-band CA is introduced since R17 (In R15/R16, only up to 2CC UL CA is introduced).

In R17 38.101-1 [2], PCMAX is defined for both intra-band CA and inter-band CA cases:
6.2A.4.1.1	 Configured transmitted power for Intra-band contiguous CA
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX.

6.2A.4.1.2	 Configured transmitted power for Intra-band non-contiguous CA
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX.

6.2A.4.1.3	 Configured transmitted power for Inter-band CA
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX.














Observation 3: In R17 38.101-1 [2], PCMAX is defined for both intra-band CA and inter-band CA cases.

Hence, we have the following proposal to revise RAN1 spec to make 3CC UL CA transmission power prioritization clearer.

Proposal 1: Adopt the following text proposal to 38.213 V17.1.0 [1] Clause 7.5: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 [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ], considering both intra-band CA and inter-band CA scenarios, in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] 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 [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], …


Conclusion
In this contribution, we discuss the issue of “3CC UL CA transmission power prioritization” and have the following observations and proposals:
Observation 1: In 38.213 V17.1.0 [1] Clause 7.5, the uplink transmission power prioritization for CA is based on channel type (e.g. PRACH > PUCCH/PUSCH > SRS) and should not exceed [image: ]. It can be seen that there is only one [image: ] defined without distinguishing the intra-band CA and inter-band CA case.

Observation 2: In R17 38.101-1 [2], a 3CC UL CA scenario with both intra-band CA and inter-band CA is introduced since R17 (In R15/R16, only up to 2CC UL CA is introduced).

Observation 3: In R17 38.101-1 [2], PCMAX is defined for both intra-band CA and inter-band CA cases.

Proposal 1: Adopt the following text proposal to 38.213 V17.1.0 [1] Clause 7.5: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 [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ], considering both intra-band CA and inter-band CA scenarios, in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] 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 [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], …
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