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Introduction
RAN4 receives the LS [1] configuration of p-MaxEUTRA and p-NR-FR1 from RAN5. The question raised by RAN5 is the necessity of configuring p-MaxEUTRA and p-NR-FR1 by network when UE works in EN-DC connectivity mode.
RAN5 is working on RF test cases of power transmission for EN-DC configurations with power class 1.5 (29dBm). There are different opinions on whether the IEs p-MaxEUTRA and p-NR-FR1 shall be configured by the network when UE works in EN-DC connectivity mode.
According to clause 7.6.1 of TS 38.213, the IEs p-MaxEUTRA and p-NR-FR1 shall be configured to UE so that UE could determine the power transmission behaviour in the SCG, such as scaling down or dropping the transmission.
However there is an opinion that those IEs are indicated as optional in TS 36.331 and TS 38.331 and that UE operation for the PC 1.5 UE is specified by the normative text in TS 38.101-3 clauses 6.2B.1.1 and 6.2B.4.1.1. In addition some company believes if IEs p-MaxEUTRA and p-NR-FR1 are absent, value of 26dBm should be assumed and used as the default, although no default value is specified in TS 36.331 and TS 38.331.
…
To: RAN4:
ACTION: 	RAN5 kindly request RAN4 feedback on whether the RAN4 specifications require that the IEs p-MaxEUTRA and p-NR-FR1 are always configured by the network when UE works in EN-DC connectivity mode for UEs of power class 1.5 and other power classes.
In this paper, we’d like to provide our view on this topic. A draft reply LS are attached in the Annex.
[bookmark: OLE_LINK24]Discussion on how to reply RAN5’s LS
The transmit power of EN-DC is decided by 2 steps:
Step 1: Deciding the PCMAX on E-UTRA carrier and PCMAX,L,NR on NR carrier separately.
Step 2: Deciding the PCMAX, ENDC considering the PCMAX on each carrier and additional overall power restriction. Power scaling or dropping on SCG might happen when the UE is power limited.
In the step 1, the parameters p-MaxEUTRA and p-NR-FR1 are translated to PLTE and PNR in RAN4 specification TS 38.101-3, and are used as restriction to the upper and lower bound of transmit power on E-UTRA and NR carriers.
For power limitation on E-UTRA carrier:
[bookmark: _Hlk529357013]PCMAX_L_ E-UTRA,c = MIN { PEMAX, EN-DC , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), MIN(PEMAX,c , PLTE) – tC_ E-UTRA, c,  (PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA) – MAX(MPRc + A-MPRc + ΔTIB,c  + tC_ E-UTRA, c + TProSe, P-MPRc)}
	PCMAX H _ E-UTRA,c = MIN {PEMAX,c,  PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), PLTE, PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA}
For power limitation on NR carrier:
PCMAX_L,f,c,NR = MIN { PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), MIN(PEMAX,c , PNR ) - TC_NR, c,  (PPowerClass,NR – ΔPPowerClass,NR) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }
	PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), PNR , PPowerClass,NR – ΔPPowerClass,NR }
From the equations, it could be tell that PLTE and PNR are just one limitation among several others. If the parameters are not configured, they will be neglected in the calculation and no default value would apply. The transmit power on each carrier could still be decided by other parameters. 
Observation 1: Transmit power on E-UTRA carrier and NR carrier could be decided without p-MaxEUTRA and p-NR-FR1 configuration. No default value would apply for the parameters.
Regarding the power scaling or dropping behaviour mentioned by RAN5 LS, the cases are different for UEs supporting dynamic power sharing or not.
For UEs supporting dynamic power sharing, the power scaling or dropping behaviour is based on PCMAX_L on each carrier. Since PCMAX_L could be decided without p-MaxEUTRA and p-NR-FR1 configuration as per Observation 1, there should be no problem in this case.
a= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) ] > 
b= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) /X_scale] > 
If a= FALSE
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,NR (q)], PEMAX, EN-DC ,PPowerClass, EN-DC}
ELSE If (a=TRUE) AND (b=FALSE)
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,NR (q) /X_scale ], PEMAX, EN-DC ,PPowerClass, EN-DC}
ELSE If b= TRUE
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}
Observation 2: For UEs supporting dynamic power sharing, the power scaling or dropping behaviour could be decided without p-MaxEUTRA and p-NR-FR1 configuration.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]For UEs not supporting dynamic power sharing, the power scaling or dropping behaviour is not captured in RAN4 specification. UE shall follow the RAN1 instruction specified in section 7.6.1 of TS 38.213. 
Observation 3: For UEs not supporting dynamic power sharing, the power scaling or dropping behaviour is specified in RAN1 specification.
It is proposed to communicate above information to RAN5 with attached draft reply LS.
Summary
Based on the analysis and discussion above, all the proposals are listed below:
Observation 1: Transmit power on E-UTRA carrier and NR carrier could be decided without p-MaxEUTRA and p-NR-FR1 configuration. No default value would apply for the parameters.
Observation 2: For UEs supporting dynamic power sharing, the power scaling or dropping behaviour could be decided without p-MaxEUTRA and p-NR-FR1 configuration.
Observation 3: For UEs not supporting dynamic power sharing, the power scaling or dropping behaviour is specified in RAN1 specification.
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1	Overall description
RAN4 thanks RAN5 LS on configuration of p-MaxEUTRA and p-NR-FR1. RAN4 has discussed it and made the following response.
The UE transmit power for EN-DC is decided by 2 steps:
Step 1: Deciding the PCMAX on E-UTRA carrier and PCMAX,L,NR on NR carrier separately.
Step 2: Deciding the PCMAX, ENDC considering the PCMAX on each carrier and additional overall restriction. Power scaling or dropping on SCG might happen when the UE is power limited.
For UEs supporting dynamic power sharing, both steps could be performed without p-MaxEUTRA and p-NR-FR1 configuration.
For UEs not supporting dynamic power sharing, the PCMAX on each carrier could be decided without p-MaxEUTRA and p-NR-FR1 configuration, while the power scaling/dropping behavior shall refer to RAN1 specification.
In both cases, the parameters would be neglected in the calculation and no default value would apply for all power classes.
2	Actions
To TSG RAN WG5 
ACTION: 	RAN4 respectfully asks RAN5 to take into account the above information in the conformance testing work.
3	Dates of next TSG-RAN WG4 meetings
[bookmark: OLE_LINK88][bookmark: OLE_LINK87]TSG-RAN4 Meeting#103	16-27 May 2022	Electronic Meeting
[bookmark: OLE_LINK54][bookmark: OLE_LINK53]TSG-RAN4 Meeting#104	22-26 August 2022	Toulouse, France
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