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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]A RAN4 LS [1] is sent to RAN1 on PUSCH power scaling and PHR calculation. This contribution discusses the questions and provides our views. 

2 Discussion
In LS [1], the following were observed and RAN4 asks RAN1’s view whether this is an issue.
	RAN4 discussed the power scaling behaviour defined in the beginning of clause 7.1 of TS 38.213. In case the factor  is not equal to 1, e.g. 2Tx UL MIMO when indicated TPMI is 0 or 1 for UE not indicating support of ULFPTx or operating in ULFPTx fullpowerMode 1, and applied to , RAN4identified that in such case the actually achievable maximum configured power would be different from the Pcmax,f,c value derived via reported power class. However, in the PHR calculation, i.e. in clause 7.7.1 in 38.213, this power scaling factor s is not considered.



As specified in TS 38.213, the PUSCH transmission power is calculated as below
	If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
[image: ] [dBm]




And then a linear value  of the transmit power  calculated above is scaled according to full power configuration subject to UE capability:
	For a PUSCH transmission on active UL BWP , as described in clause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in clause 7.1.1. For a PUSCH transmission scheduled by a DCI format other than DCI format 0_0, or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ul-FullPowerTransmission in PUSCH-Config is provided, the UE scales  by  where:
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port,  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode2, 
-	 for full power TPMIs reported by the UE [18, TS 38.306], and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for remaining TPMIs, where the number of SRS ports is associated with an SRS resource indicated by an SRI field in a DCI format scheduling the PUSCH transmission if more than one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', or indicated by Type 1 configured grant, or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', 
-	, if an SRS resource with a single port is indicated by an SRI field in a DCI format scheduling the PUSCH transmission when more than one SRS resource is provided in the SRS-ResourceSet with usage set to 'codebook', or indicated by Type 1 configured grant, or if only one SRS resource with a single port is provided in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpower, 
-	else, if each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, the UE scales the linear value 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.



For PHR calculation, there’s the following for type 1 PHR:
	If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as 
[image: ] [dB]
where , , , , ,  and  are defined in clause 7.1.1.



It can be observed that the in PHR calculation, the calculated PUSCH transmission power is just the  before applying the scaling factor s. 
One issue observed by RAN4 is that the actual transmission power is scaled by a factor, while in PHR calculation, the scaling factor is not considered. This is not a problem, since whether and how UE applies the scaling factor is known to both gNB and UE. For example, in case that UE report 0dB PHR while it’s actual transmission power is less than Pc,max due to scaling factor, gNB still cannot schedule a PUSCH with larger bandwidth, because that transmission power is the maximum power that UE can achieve using the indicated SRS resource and TPMI.
Based on the above analysis, we have following proposal:
Proposal: RAN1 does not see any issue that the power scaling factor s is not considered in PHR calculation.

3 Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the issues in LS [1], and have following observations and proposals:
Proposal: RAN1 does not see any issue that the power scaling factor s is not considered in PHR calculation.
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