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Introduction

The working assumption of Tx power adjustment factor for different bandwidth with different numerologies  was also made in RAN1#91 as follows,
Working Assumption:
For MPUSCH,c, MSRS,c in power control formula:
Expressed in the number of PRBs based on 15 kHz regardless of number of PRBs allocated for PUSCH transmission
For example, for 15 kHz SCS, MPUSCH,c = M  and for 120 kHz SCS, MPUSCH,c = 8M 

This contribution discusses the inconsistency between the PUSCH power control formula and the Tx power adjustment parameters with working assumption made in RAN1#91. 

Power Control Formula for PUSCH and Remaining Details

The UE behaviours of PUSCH transmit power and PUSCH power control formula are captured in section 7.1.1 of TS38.213v2.0.0[1].  The parameter , which is the power adjustment factor for transmit bandwidth is specified as number of RBs for PUSCH transmission period i.   Additional factor of 2µ is also included in the transmit bandwidth power adjustment factor for different numerologies as in the following,







If a UE transmits a PUSCH on carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE shall determine the PUSCH transmission power  in PUSCH transmission period  as

 [dBm]
where,





-	is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission period  on carrier  of serving cell  and  is defined in [4, TS 38.211]. 




The bandwidth adjustment factor contains the PUSCH resource and numerology adjustment 2µ.   If the bandwidth of the PUSCH is expressed as the number of resource blocks, the number of resource blocks should be clarified as the resource assignment of the given subcarrier spacing (SCS) for PUSCH transmission at the time.   When different SCS is used, the resource allocation of exact same BW would be associated with different number of resource blocks for and different number of µ for the BW power adjustment factor.   

Conclusion
In this contribution, we discuss the confusion between the current specifications and the working assumption made in RAN1#91 on the Tx power adjustment factor for the PUSCH bandwidth.   We have the following text proposal in the specification.

********************************* Text Proposal *************************************************

7.1.1 UE behaviour






If a UE transmits a PUSCH on carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE shall determine the PUSCH transmission power  in PUSCH transmission period  as

 [dBm]
where,





-	is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the given SCS for PUSCH transmission period  on carrier  of serving cell  and  is defined in [4, TS 38.211]. 

***********************************************************************************************
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