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Introduction
In this contribution the use of p-Max for FR2 in dedicated signalling is discussed further. More specifically, the use of the p-Max parameter in IE FrequencyInfoUL is discussed. 
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p-Max in IE FrequencyInfoUL
During RAN2#112-e a clarification [1] was discussed during offline #005 [2]. Two alternative clarifications for p-Max parameter for FR2 in IE FrequencyInfoUL were discussed in [2]:
· Alt-1: “The Network does not configure p-Max for a carrier frequency in FR2”
· Alt-2: “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]”.
No agreement was reached how to clarify the use of p-Max parameter for FR2 in IE FrequencyInfoUL, but the topic was postponed. 
p-UE-FR2 and p-NR-FR2 in IE PhysicalCellGroupConfig
During offline #225 [3] the use of p-UE-FR2 and p-NR-FR2 in IE PhysicalCellGroupConfig was discussed (e.g. for NR-DC use case) [4-6]. It was discussed whether p-UE-FR2 should be dummified, and if the UE should ignore the field when received. For p-UE-FR2 RAN2 it was agreed to keep the parameter:
We keep the field (i.e. not dummify)
Discuss whether inter-node message information is needed
Discuss if the same should apply also for p-NR-FR2
For p-NR-FR2 there were some concerns on how the field is used, and whether it can be configured for UEs not supporting it. It was agreed to consult RAN4 in an LS [7]: 
[bookmark: OLE_LINK5]RAN2 would like to thank RAN4 for the LS on power control for NR-DC. RAN2 has decided to keep p-UE-FR2 and will add a clarification in TS 38.331 that this field is not used in this release of the specification. 
Besides, RAN2 wonders whether the same restriction also applies to p-NR-FR2, which was introduced in Rel-16 for NR-DC UL power control on FR2, as specified in TS 38.213. RAN2 cannot reach any consensus on whether and how to use p-NR-FR2 for now, thus would like to ask RAN4 to answer the following questions.
Q1: whether there is any concern about p-NR-FR2 to be used in Rel-16 for supporting NR-DC PC on FR2?
Q2: if no concern, can RAN4 also confirm the following description of p-NR-FR2 in the current TS 38.331?
	p-NR-FR2
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 2 (FR2). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL). This field is only used in NR-DC.


No agreement was reached how to clarify the use of p-UE-FR2 and p-NR-FR2 in IE PhysicalCellGroupConfig. 
p-Max in SIB2 and SIB4
For the cell parameter p-Max for FR2 for intra-frequency (SIB2), and inter-frequency (SIB4) it is captured in 38.331 that when the parameter is configured, the UE shall ignore it and not exceed the maximum power of the UE power class for the operating band: 
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].
Discussion
RAN4 may define and introduce p-Max for FR2 in a later release, and for that reason legacy UEs (REL-15/16) shall ignore the field when present in system information: 
Observation 1: Legacy UEs ignore p-Max for FR2 in system information to enable the use in a later release.
RAN4 did not reach agreement on how to define p-Max in FR2, i.e. whether TRP or EIRP or both are used. This implies that the maximum output power of the UE in FR2 cannot be tested, and this thus makes a network configuration to limit the maximum output power useless. 
Nevertheless the UE shall not exceed the maximum output power (TRP, IERP) defined for its power class in the band it operates in, as specified in 38.101-2. A normal UE should not behave as a high power class UE and it should abide to the requirements specified for the band: 
Observation 2: The UE applies the maximum output power in FR2 as defined in 38l.101-2.
The p-Max of the cell can be signalled in dedicated signalling in IE FrequencyInfoUL, however the configuration is not UE-specific but is cell-specific, i.e. common for UEs in the cell:
Observation 3: The p-Max value signalled in dedicated signalling is not UE-specific but cell-specific.
For these reasons the cell specific p-Max signalling in dedicated signalling shall match the signalling in dedicated signalling:
· Dedicated:	ServingCellConfigCommon -> UplinkConfigCommon -> uplinkConfigCommon -> frequencyInfoUL -> p-Max
· SIB1:	SIB1 -> ServingCellConfigCommonSIB -> UplinkConfigCommonSIB -> FrequencyInfoUL-SIB -> p-Max
This requirement applies to both the signaled value and presence/absence of any signaled value: 
Observation 4: The p-Max parameter signalled in dedicated signalling shall match the value signalled in SIB.
This is clarified in the description of IE ServingCellConfigCommon:
The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.
In case the network is required to not configure p-Max for legacy UEs, the network is required to fetch the release of the UE to decide the possible configuration. Typically the network is only required to fetch UE capabilities to configure the UE, and not the release of the UE:
Observation 5: Typically only the UE capabilities are used to configure the UE, not the UE release.
To enable the same p-Max signalling in SIB and dedicated signalling, a legacy UE should ignore p-Max for FR2 in dedicated signalling. It is noted that there is little impact on the UE, i.e. the UE already does that for the p-Max signalled in SIB: 
Proposal 1: The UE ignores the p-Max field for FR2 when included in IE FrequencyInfoUL. and applies the maximum output power defined for FR2 in 38.101-2. 
A TP for 38.331 is provided in the Annex for information. 
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[bookmark: _Toc242573361]RAN2 is kindly asked to discuss p-Max parameter in IE FrequencyInfoUL: 
Observation 1: Legacy UEs ignore p-Max for FR2 in system information to enable the use in a later release.
Observation 2: The UE applies the maximum output power in FR2 as defined in 38l.101-2.
Observation 3: The p-Max value signalled in dedicated signalling is not UE-specific but cell-specific.
Observation 4: The p-Max parameter signalled in dedicated signalling shall match the value signalled in SIB.
Observation 5: Typically only the UE capabilities are used to configure the UE, not the UE release.
Proposal 1: The UE ignores the p-Max field for FR2 when included in IE FrequencyInfoUL. and applies the maximum output power defined for FR2 in 38.101-2. 
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Appendix: TP 38.331
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The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon.
· FrequencyInfoUL information element
-- ASN1START
-- TAG-FREQUENCYINFOUL-START

FrequencyInfoUL ::=                 SEQUENCE {
    frequencyBandList                   MultiFrequencyBandListNR                                OPTIONAL,   -- Cond FDD-OrSUL
    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    additionalSpectrumEmission          AdditionalSpectrumEmission                              OPTIONAL,   -- Need S
    p-Max                               P-Max                                                   OPTIONAL,   -- Need S
    frequencyShift7p5khz                ENUMERATED {true}                                       OPTIONAL,   -- Cond FDD-TDD-OrSUL-Optional
    ...
}

-- TAG-FREQUENCYINFOUL-STOP
-- ASN1STOP

	FrequencyInfoUL field descriptions

	absoluteFrequencyPointA
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

	additionalSpectrumEmission
The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15], table 6.2.3.1-1A, and TS 38.101-2 [39], table 6.2.3.1-2). Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured. The additionalSpectrumEmission is applicable for all uplink carriers of the same band with UL configured.

	frequencyBandList
List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

	frequencyShift7p5khz
Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	[bookmark: _Hlk61336647]p-Max
Maximum transmit power allowed in this serving cell. The maximum transmit power that the UE may use on this serving cell may be additionally limited by p-NR-FR1 (configured for the cell group) and by p-UE-FR1 (configured total for all serving cells operating on FR1). 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].  Value in dBm. This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology (SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).



