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Introduction
The work item of “Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)” is finished in the last meeting. In this contribution, we will discuss one issue about PUSCH transmit power determination for NR URLLC.
Discussion
The procedure of UE determining the PUSCH transmit power is captured in TS 38.213 section 7.1.1 [1] as following:
	If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
where,
……
-  [image: ] for [image: ] and [image: ] for [image: ] where [image: ] is provided by deltaMCS for each UL BWP [image: ] of each carrier [image: ] and serving cell [image: ]. If the PUSCH transmission is over more than one layer [6, TS 38.214], [image: ]. [image: ] and [image: ], for active UL BWP [image: ] of each carrier [image: ] and each serving cell [image: ], are computed as below
-	[image: ] for PUSCH with UL-SCH data and [image: ] for CSI transmission in a PUSCH without UL-SCH data, where
-	[image: ] is a number of transmitted code blocks, [image: ] is a size for code block [image: ], and [image: ] is a number of resource elements determined as [image: ], where [image: ] is a number of symbols for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], [image: ] is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol [image: ], [image: ], and [image: ], [image: ] are defined in [5, TS 38.212]



It is observed that  for CSI transmission in a PUSCH without UL-SCH data. Then for PUSCH repetition without UL-SCH, the same transmit power for each PUSCH would be determined according to the current mechanism. 
Observation 1: For PUSCH repetition without UL-SCH, the same transmit power for each PUSCH would be determined since  and, ,  are all unique for the multiple transmissions.
In fact, in each transmission,  could be different , where [image: ] is a number of symbols for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. Correspondingly, the actual coding rate of these PUSCH would be different. Then some of the transmissions are overbooked while some of the transmissions are barren for the UCI performance. 
For this issue, we think it is good to introduce the factor of available number of REs in each PUSCH to the corresponding transmission power determination. The larger number of REs corresponds to lower .  For example, the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], one coefficient of  could be used, where  is the number of symbols indicated in the PUSCH scheduling information. 
Proposal 1: For PUSCH repetition without UL-SCH, introduce   to adjust  of the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], where  is the number of symbols indicated in the PUSCH scheduling information.
Proposal 2: Endorse the following text proposal for 7.1.1 of 38.213 about UE PUSCH transmit power determination:
	If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
where,
……
[image: ] for [image: ] and [image: ] for [image: ] where [image: ] is provided by deltaMCS for each UL BWP [image: ] of each carrier [image: ] and serving cell [image: ]. If the PUSCH transmission is over more than one layer [6, TS 38.214], [image: ]. [image: ] and [image: ], for active UL BWP [image: ] of each carrier [image: ] and each serving cell [image: ], are computed as below
-	[image: ] for PUSCH with UL-SCH data and [image: ] for CSI transmission in a PUSCH without UL-SCH data, where
-	[image: ] is a number of transmitted code blocks, [image: ] is a size for code block [image: ], and [image: ] is a number of resource elements determined as [image: ], where [image: ] is a number of symbols for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], [image: ] is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol [image: ], [image: ], and [image: ], [image: ] are defined in [5, TS 38.212].  where  is the number of symbols indicated in the PUSCH scheduling information.



Conclusion
In this contribution, we discussed one issue about PUSCH transmit power determination for NR URLLC. The following observation and proposals are reached:
Observation 1: For PUSCH repetition without UL-SCH, the same transmit power for each PUSCH would be determined since  and , ,  are all unique for the multiple transmissions.
Proposal 1: For PUSCH repetition without UL-SCH, introduce   to adjust  of the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], where  is the number of symbols indicated in the PUSCH scheduling information.
Proposal 2: Endorse the following text proposal for 7.1.1 of 38.213 about UE PUSCH transmit power determination 
	If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
where,
……
[image: ] for [image: ] and [image: ] for [image: ] where [image: ] is provided by deltaMCS for each UL BWP [image: ] of each carrier [image: ] and serving cell [image: ]. If the PUSCH transmission is over more than one layer [6, TS 38.214], [image: ]. [image: ] and [image: ], for active UL BWP [image: ] of each carrier [image: ] and each serving cell [image: ], are computed as below
-	[image: ] for PUSCH with UL-SCH data and [image: ] for CSI transmission in a PUSCH without UL-SCH data, where
-	[image: ] is a number of transmitted code blocks, [image: ] is a size for code block [image: ], and [image: ] is a number of resource elements determined as [image: ], where [image: ] is a number of symbols for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], [image: ] is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol [image: ], [image: ], and [image: ], [image: ] are defined in [5, TS 38.212].  where  is the number of symbols indicated in the PUSCH scheduling information.
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