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	Reason for change:
	Power reductions due to the insertion loss the ∆TRxSRS can significantly degrade quality of CSI at the gNB, differences in the UE antenna element peformance not accounted for. 

The Pcmax,c requirements for SRS transmissions with antenna switching should make sure that the UE does not use virtualization and the routing loss allowance for R-connectors should not be excessive. 

The ∆TRxSRS is a maximum allowance due to additional routing loss for RX antennas, and should not depend on the power classe (but can be band dependent), the MPR that also applies for SRS may cover any differences between power classes. The ∆TRxSRS = 6 dB blanket allowance for PC2 allows a large difference between the T- and R-port nothwithstanding further differences in antenna gain and may lead to degraded DL CSI estimation.

The parameter ΔPPowerClass should be used for UEs indicating TxD or supporting Mode-1 and equipped with half-power PAs. This also makes sure that the power on the T-connectors are attenuated by ΔPPowerClass (= 3 dB) with respect to the advertised power class thus making sure that these UEs do not virtualize (switching with a half-power rated PA across all connectors). Other implementations uses the full-power rated PA for switching. 

∆TRxSRS = 3 dB for all cases except for n79. An exception could be granted for UEs implemented with PC3 + PC2 PA (full-power UL-MIMO mode 2) for one-port SRS transmission

For two-port SRS transmission no exceptions are needed since the SRS power (according to the power class) shall be split equally across all SRS ports.






	
	

	Summary of change:
	Clause 6.2.4:

Downgrading SRS switching configurationsare  added.

For UEs using antenna virtualization:

a. TxD
b. FP Mode 1
c. FP Mode 2 without FP TPMI

then ΔPPowerClass = 3 dB (upper and lower limit of Pcmax for SRS decreased by 3 dB w r t the advertised power class)

∆TRxSRS = 3 dB (4.5 dB for n79) for all power classes unless otherwise stated. For virtualization this means that the routing loss is within 3 dB for all T- and R-connectors.

Example: for PC2 and Mode 1, then 

PPowerClass - ΔPPowerClass - ∆TRxSRS < Pcmax,SRS < PPowerClass - ΔPPowerClass 

neglecting other factors. The SRS power is capped at PPowerClass - ΔPPowerClass = 23 dBm, the power capability of one of the two PC3 PAs. The absence of the blanket 6 dB ∆TRxSRS allowance for PC2 reduces the output power variability across T- and R-connectors.

For UEs implemented with PAs of different power rating (mode 2 or UL-MIMO Rel-15), an exception could be granted, then ∆TRxSRS = 6 dB (in this case ΔPPowerClass = 0 dB). This is only relevant for one-port SRS transmission.

For two-port SRS transmission no exceptions are needed for the SRS power (according to the power class) shall be split equally across all SRS ports no matter the PA implementation.
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	Consequences if not approved:
	Unbalanced antenna measurements for DL CSI estimation. 
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< start of changes >
[bookmark: _Toc45888100][bookmark: _Toc45888699][bookmark: _Toc61367341][bookmark: _Toc61372724][bookmark: _Toc68230665][bookmark: _Toc69084078][bookmark: _Toc75467087][bookmark: _Toc76509109][bookmark: _Toc76718099][bookmark: _Toc83580409][bookmark: _Toc84404918][bookmark: _Toc84413527]6.2.4	Configured transmitted power
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }
where
	PEMAX,c is the value given by either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE, whichever is applicable according to TS 38.331[7];
	PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;
	When  the IE powerBoostPi2BPSK is set to 1, PEMAX,c is increased by +3 dB for a power class 3 capable UE operating in TDD bands n40, n41, n77, n78, and n79 with PI/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and 40% or less symbols in certain evaluation period are used for UL transmission when PEMAX,c ≥ 20 dBm (The exact evaluation period is no less than one radio frame).
	When the IE powerBoostPi2BPSK is set to 1, ΔPPowerClass = -3 dB for a power class 3 capable UE operating in TDD bands n40, n41, n77, n78, and n79 with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and 40% or less slots in radio frame are used for UL transmission.
	ΔPPowerClass =
-	3 dB for a power class 2 capable UE or 6 dB for a power class 1.5 UE when P-max of 23 dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); 
-	3 dB for a power class 1.5 capable UE when P-max of between 23 dBm and 26 dB is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is between 25% and 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is between maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC2-FR1/2 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame);
-	3dB when the UE is configured with SUL configurations and the requirements of default power class are applied as specified in sub-clause 6.2C.1 on the band where UE indicates power class 2; 
-	0 dB otherwise;
	∆TIB,c is the additional tolerance for serving cell c as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 clause  6.2B.4.2 for EN-DC; ∆TIB,c = 0 dB otherwise; In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
a)	When the operating band frequency range is ≤ 1 GHz, the applicable additional ∆TIB,c shall be the average value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band combinations. In case there is a harmonic relation between low band UL and high band DL, then the maximum ∆TIB,c among the different supported band combinations involving such band shall be applied
b)	When the operating band frequency range is > 1 GHz, the applicable additional ∆TIB,c shall be the maximum value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3] for the applicable operating bands.
	∆TC,c = 1.5dB when NOTE 3 in Table 6.2.1-1 in 38.101-1 applies for a serving cell c, otherwise ∆TC,c = 0 dB ;
	MPRc and A-MPRc for serving cell c are specified in clause 6.2.2 and clause 6.2.3, respectively; 
	∆MPRc for serving cell c is specified in clause 6.2.2.
	∆TRxSRS is applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘antennaSwitching’ when 
a)	UE transmits SRS on the second SRS resource in every configured SRS resource set when the SRS-TxSwitch capability is indicated as 't1r2', ‘t1r1-t1r2’, ‘t1r1-t1r2-t1r4’ or ‘t1r1-t1r2-t2r2-t1r4-t2r4’  with all the configured SRS resources in the SRS resource set(s) consisting of one SRS port, or
b)	UE transmits SRS on the second, third and fourth SRS resources of the total 4 SRS resources from all configured SRS resource set(s) consisting of one SRS port when the SRS-TxSwitch capability is indicated as 't1r4' or, 't1r4-t2r4', ‘t1r1-t1r2-t1r4’ or ‘t1r1-t1r2-t2r2-t1r4-t2r4’ with all the configured SRS resources in the SRS resource set(s) consisting of one SRS port, or
c)	UE transmits SRS from the second SRS port pair on the second SRS resource in every configured SRS resource set consisting of two SRS ports when the SRS-TxSwitch capability is indicated as ' t2r4' or ' t1r4-t2r4', ‘t1r1-t1r2-t2r2-t2r4’ or ‘t1r1-t1r2-t2r2-t1r4-t2r4’ with all the configured SRS resources in the SRS resource set(s) consisting of two SRS ports, or
d)	UE transmits SRS to a DL-only carrier
For a UE indicating [txDiversity-r16] or a UE supporting ul-FullPwrMode1-r16 or ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16 but not ul-FullPwrMode2-TPMIGroup-r16 or indicating support of power class 1.5, ΔPPowerClass = 3 dB during SRS transmission occasions with configured SRS resources in the SRS resource set(s) consisting of one SRS port.
	The value of ∆TRxSRS is 4.5dB for n79 and 3 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB. For a UE supporting ul-FullPwrMode2-TPMIGroup-r16, tThe value of ∆TRxSRS is 7.5dB for n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 2 during SRS transmission occasions with configured SRS resources in the SRS resource set(s) consisting of one SRS port,and 1.5 in the band and ΔPPowerClass = 0 dB.
For other SRS transmissions ∆TRxSRS is zero;
	P-MPRc is the power management maximum power reduction for
a)	ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
	The UE shall apply P-MPRc for serving cell c only for the above cases. For UE conducted conformance testing P-MPRc shall be 0 dB
NOTE 1:	P-MPRc was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2:	P-MPRc may impact the maximum uplink performance for the selected UL transmission path.

< end of changes >

