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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN5 LS is asking about the Pemax setting for EN-DC as below [1]. This paper discusses on this aspect.

	1. Overall Description:
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.
RAN5 kindly request RAN1, RAN2 and RAN4 to clarify the power configuration scheme and associated signalling for EN-DC mode.

To: RAN1:
ACTION: 	RAN5 kindly request RAN1 feedback on whether the RAN1 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.
To: RAN2:
ACTION: RAN5 kindly request RAN2 feedback on whether the RAN2 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 and also consider updating the core specification to clarify the same.
To: RAN4:
[bookmark: _Hlk92457728]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.



2 Discussion
In 38.101-3, for EN-DC there are several max power limitations configured from NW, including PLTE (IE p-MaxEUTRA), PNR (IE p-NR-FR1), and PEMAX,EN-DC (IE p-maxUE-FR1). These IEs were used in Pcmax calculation as can be seen in below figure.
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From RAN4 perspective, it should be clear what the max power that LTE or NR can transmit if PLTE (IE p-MaxEUTRA) or PNR (IE p-NR-FR1) is not configured. As pointed by RAN5 LS, if default value is defined then the power control and Pcmax calculation can also be doable.
Observation 1:    PLTE (IE p-MaxEUTRA) and PNR (IE p-NR-FR1) are necessary for RAN4 to do Pcmax calculation, and it needs to be clear which value is used if these IEs are not configured by NW.

If we check with the IE definition in 38.331 and 36.331, the p-Max definition for NR and LTE both clearly defines the max power used when the IE is absent, as can be seen in below figure.
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However, if we further check the IE definition for p-NR-FR1 and p-MaxEUTRA in 36.331 and 38.331, then no definition of values for IE absent case. Therefore, what RAN4 can assume is these two IEs will always be configured by NW. 
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[bookmark: _Hlk92460532]Observation 2:    No default value is defined for PLTE (IE p-MaxEUTRA) and PNR (IE p-NR-FR1) when the IEs are absent, which is different from IE p-Max.

According to RAN1 38.213, it seems these two IEs are assumed both are always configured by NW in dynamic power sharing scenario, as can be seen from below figure.
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Although it is possible that the Pcmax can still be calculated when PLTE (IE p-MaxEUTRA) and PNR (IE p-NR-FR1) are absent as long as default values are defined, it seems this is not the case from 38.331 signaling definition or 38.213 power control. Therefore, these two IEs should always be configured by NW.

[bookmark: _Hlk92461274]Proposal 1:         Reply to RAN5 that PLTE (IE p-MaxEUTRA) and PNR (IE p-NR-FR1) needs to be clear for Pcmax calculation, and from RAN4 perspective if there is the case that these IEs are absent then default value should be defined.
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1. Overall Description:
RAN4 would like to thank RAN5 for the LS on configuration of p-MaxEUTRA and p-NR-FR1 in EN-DC. 
From RAN4 perspective, IE p-MaxEUTRA (corresponds to PLTE in RAN4 38.101-3) and IE p-NR-FR1 (corresponds to PNR in RAN4 38.101-3) are used to determine the maximum transmission power limitation in LTE and NR cell groups in EN-DC Pcmax calculation. If there is the case that these IEs are absent then the corresponding values shall be clear, for example via defining default values, etc. however, this is out of RAN4 scope.


2. Actions:
To RAN5:
ACTION: RAN4 respectfully ask RAN5 to take above into consideration.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #103-e	16 - 27 May 2022         E-meeting
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p-Max
Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101-1[15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2

cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-
2[39]. This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63]
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Value applicable for the cell. I absent the UE applies the maximum power according o its capability as specified
in TS 36.101 [42], clause 6.2.2. NOTE 2. This field is ignored by IAB-MT. The IAB-MT applies output power and
emissions requirements, as specified in TS 38.174 [107].«
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p-NR-FRT
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE
ma ay be additionally limited by p-Max (configured in FrequencylnfoUlL) and by p-UE-FRY (configured total for all serving cells operating on FR1)
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p-MaxEUTRA -
Indicat maximum power available for E-UTRA
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Ifa UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is
configured a maximum power Py, for transmissions on the MCG by p-MaxEUTRA and a maximum power Py

for transmissions in FR1 on the SCG by p-NR-FR1.
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