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Introduction
[bookmark: _Hlk145555364][bookmark: _Hlk146642115]In RAN1#116-bis meeting, the following agreements have been reached on 3-antenna-port codebook-based transmission [1]:
	Agreement
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, support the following for muting one of the ports of the configured 4-port SRS resource,
· Option 3: Always a same port is muted, e.g., the 4th port

Agreement
For 3-port codebook-based PUSCH transmission for a 3TX UE, scale factor s should be the ratio of the number of antenna ports with a non-zero PUSCH transmission power to 3 (except for full-power Mode 0).
· FFS: Whether specification needs to be updated to reflect the above


In this contribution, the UE capabilities and PUSCH power scaling mechanism for codebook-based 3Tx UL transmission are further discussed.
UE capabilities for 3-antenna-port codebook-based transmission
According to current spec., the maximum number of layers for codebook-based UL transmission can be reported as 1, 2 or 4 by UE capability MIMO-LayersUL, and the maximum number of SRS ports per resource can be reported as 1, 2 or 4 by UE capability maxNumberSRS-Ports-PerResource. Regarding the 3Tx UL transmission, reporting the maximum number of layers as 3 should be supported to take full advantage of its transmission capability, which can be extended to 4Tx/8Tx UL transmission as well; while reporting the maximum number of SRS ports per resource as 3 is also necessary to ensure the gNB can realize the existence of 3Tx UE.
Proposal 1: To facilitate codebook-based 3Tx UL transmission, support to report the maximum number of layers and the maximum number of SRS ports per resource as 3.
PUSCH power scaling mechanism
In current UL transmission procedure, the UE scales the linear value of the transmit power by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource if no full-power mode is applied.
As shown in section 1, it was agreed in last meeting that the UE should scale the linear value of the transmit power by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to 3 if no full-power mode is applied for codebook-based 3Tx UL transmission. Comparing with the current PUSCH power scaling mechanism, the only difference is that the denominator of the scaling factor is ‘3’ rather than ‘the maximum number of SRS ports supported by the UE in one SRS resource’, which doesn’t exist if the maximum number of SRS ports per resource is reported as 3 as discussed in section 2.   
Observation 1: No additional spec. effort is required to reflect the power scaling mechanism for codebook-based 3Tx PUSCH transmission.
Conclusion
In this contribution, we have discussed necessary UE capabilities and PUSCH power scaling mechanism for codebook-based 3Tx UL transmission, and made the following observations and proposals: 
Observation 1: No additional spec. effort is required to reflect the power scaling mechanism for codebook-based 3Tx PUSCH transmission.
Proposal 1: To facilitate codebook-based 3Tx UL transmission, support to report the maximum number of layers and the maximum number of SRS ports per resource as 3.
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