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1	Introduction
In previous meetings RAN4 concluded [1] that:
Power Class for FR1 EN-DC and NR CA mode need to be signaled as UE capability
Power Class for FR1 EN-DC and NR CA is per band combination capability
Default power class is introduced for EN-DC and NR CA in FR1 to make signaling overhead minimum. The default power class is Power class 3 i.e. 23 dBm unless otherwise stated.
P-Max for EN-DC and NR CA in FR1 is introduced for some power limited use cases
RAN2 discussed these requests at RAN2-102 but could not conclude how to include the UE capabilities for the power class nor whether any P-max values are actually needed. 
In the following section we discuss both issues and propose how to proceed.
[bookmark: _Ref178064866]2	Discussion
2.1	DL configuration of the P-Max
2.1.1	Previous agreements and existing signalling
As said above, RAN4 suggested a downlink parameter to configure a UE specific P-max value. RAN2 discussed based on [2] and concluded initially the following: 

	Agreements
1	Signalling can indicate the UE power classes that are defined in release 15 (no spares)
2	If the UE supports a different power class than the default power class of FR1 and FR2, it is reported in accordance with RAN4 input below:
	-	FR1/FR2 UE power class (per band outside band combination);
3	P-Max for NR CA (in FR1) is introduced into FrequencyInfoUL (in the PhysicalCellGroupConfig i.e. separated from the existing P-Max in servingCellConfigCommon) and configured only to NR PCell (the Pmax value applies to the entire UE configuration)
4	P-Max for EN-DC (in FR1) is introduced into nr-Config in LTE RRC and configured only to LTE PCell.
FFS: 	Whether P-Max for EN-DC (in FR1) is included in inter-node RRC messages.



However, the corresponding CR [3] would have introduced another P-max parameter right next to an already existing one:
–	PhysicalCellGroupConfig
The IE PhysicalCellGroupConfig is used to configure cell-group specific L1 parameters.
PhysicalCellGroupConfig information element
-- ASN1START
-- TAG-PHYSICALCELLGROUPCONFIG-START

PhysicalCellGroupConfig ::=			SEQUENCE {
	harq-ACK-SpatialBundlingPUCCH		ENUMERATED {true}		OPTIONAL,	-- Need R
	harq-ACK-SpatialBundlingPUSCH		ENUMERATED {true}		OPTIONAL,	-- Need R
	p-MaxCA								P-Max					OPTIONAL,	-- Need S
	p-NR								P-Max					OPTIONAL,	-- Need R
	pdsch-HARQ-ACK-Codebook				ENUMERATED {semiStatic, dynamic},
	tpc-SRS-RNTI						RNTI-Value					OPTIONAL,	-- Need R
	tpc-PUCCH-RNTI						RNTI-Value				OPTIONAL,	-- Need R
	tpc-PUSCH-RNTI						RNTI-Value				OPTIONAL,	-- Need R
	sp-CSI-RNTI							RNTI-Value				OPTIONAL,	-- Cond SP-CSI-Report
	...
}

-- TAG-PHYSICALCELLGROUPCONFIG-STOP
-- ASN1STOP

The already existing p-NR provides the UE with “The maximum transmit power to be used by the UE in this NR cell group”. This field had earlier been requested by RAN1. 
Besides this UE-specifically configured parameter, there is also the p-Max field in FrequencyInfoUL. It is a common parameter configured on cell level and provided in SIB as well as in ServingCellConfigCommon:
[bookmark: _Hlk517254067]FrequencyInfoUL ::= 				SEQUENCE {
[bookmark: _Hlk506657608]	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
[bookmark: _Hlk517254075]	p-Max								P-Max						OPTIONAL,	-- Need S
	frequencyShift7p5khz				ENUMERATED {true}	OPTIONAL,	-- Cond FDD-OrSUL-Optional
	...
}

Even though the field description of the p-Max in FrequencyInfoUL is still missing, we assume that the NW uses this field to enforce a maximum transmit power per serving cell. It is applicable while the UE is in IDLE (i.e. for transmissions until having entered RRC Connected). But it may also serve as an additional limit when the NW permits a higher total transmit power (per cell group) than what is allowable per serving cell. 
2.1.2	One Cell Group (NR standalone)
For a UE configured with a single cell group (NR SA), the p-NR field in PhysicalCellGroupConfig may hence restrict the total transmit power level of the cell group (and hence of the UE) to something above or below the cell-common value p-Max in FrequencyInfoUL. Hence, the p-Max and the p-NR fields seem to account already for RAN4’s request to introduce a P-Max for NR CA. 
[bookmark: _Toc517387754]The existing p-NR field in PhysicalCellGroupConfig (UE specific, dedicated signalling) addresses already RAN4’s request to introduce a P-Max for NR CA.
RAN2 should clarify the meaning of the cell-common p-Max value in FrequencyInfoUL:
[bookmark: _Toc517387759]The p-Max value configured in FrequencyInfoUL restricts the maximum transmit power that a UE may use in this serving cell. The UE restricts the maximum transmit power to the minimum of the p-Max configured for this serving cell and the p-NR (configured for the cell group of this serving cell).
2.1.3	Two Cell Groups (EN-DC and MR-DC)
Besides the p-NR, there is a corresponding p-LTE field in 36.331. Together they determine the transmit power per cell group when the UE is configured with EN-DC.
If the UE does not support dynamic UL power sharing and if the NW does not pre-configure a TDM pattern for the UL transmissions, the sum of those two values must be smaller than the UE’s power class. The UE must then restrict the maximum TX power to the value given for each cell group (and furthermore to the per-cell value given p-Max (FrequencyInfoUL)). 
Otherwise (if the UE supports dynamic power sharing or if the NW configured a TDM pattern), the two P-values may each be up to the UE’s power class. As before, the values allow configuring restrictions per cell group and per serving cell. 
[bookmark: _Toc517387755]The existing p-NR and p-LTE fields in 38.331 and 36.331 allow configuring a maximum power level per cell group for UEs configured with DC (EN-DC or NR-NR-DC). Furthermore, the p-Max values allow configuring an additional limit per serving cell. 
A remaining question is whether we need an additional explicit restriction on the total UE TX power, or, as RAN4 seems to suggest, a restriction on the total TX power across all serving cells on FR1. 
If the UE does not support dynamic power sharing, such a restriction would not help since the UE cannot determine the total TX power on-the-fly anyway. It is up to the NW to configure two separate p-NR and p-LTE values that ensure maximum TX power per cell group and per UE. Similarly, if a UE is configured with EN-DC and with a TDM pattern determining which one UL path to use, there per-cell-group restriction is implicitly a per-UE restriction. 
But if the UE supports dynamic power sharing and if the NW wants to restrict the UE’s total output power to something lower than the UE’s maximum TX power without restricting the per-cell-group power to half of that TX power, one could consider an additional per-UE restriction. 
Example: A UE supports 23 dBm in total and dynamic power sharing in DC. The total UE TX power is supposed to be limited to 10 dBm (e.g. in a hospital as RAN4 mentioned). The p-Max in FrequencyInfoUL (broadcast) would be set to 10 dBm to restrict the power used by IDLE UEs. The p-NR and p-LTE should be set to 10 dBm to allow the UE to use up to 10 dBm for the transmissions in one cell group when no transmission is required in the other cell group. To avoid that the UE transmits with 13 dBm when scheduled in both cell groups, an additional p-Max value could be introduced in PhysicalCellGroupConfig and set to 10 dBm.
[bookmark: _Toc517387756]An additional p-Max value in PhysicalCellGroupConfig could only be used if the UE supports dynamic power sharing and if the NW wants to restrict the UE’s total output power to something lower than the UE’s maximum TX power without restricting the per-cell-group power to half of that TX power.
While we are hesitant to introduce even more power control parameters and corresponding rules, we acknowledge that there might be (some) use cases in which such additional restriction is desirable. If it is done, we would not like to limit it to EN-DC but rather to have it as a generic p-UE limit. 
[bookmark: _Toc517387757]If an additional p-Max field is added in PhysicalCellGroupConfig, it should be defined as a generic limit to the UE’s total TX power, i.e., not specific to EN-DC.
In principle such a field should be above the CellGroupConfig but since one needs anyway a condition ensuring that this is included only once on the MCG side, we suggest to have it in the PhysicalCellGroupConfig. A possible implementation of this field could look as depicted in “Annex A - TP for p-UE”.
[bookmark: _Toc517387760][bookmark: _GoBack]A field p-UE is introduced in PhysicalCellGroupConfig (UE specific, dedicated) by which the NW can limit to UE’s total TX power. Add a condition ensuring that the field is only set in the PhysicalCellGroupConfig of the MCG.
In case of EN-DC the MCG is on the LTE side and hence the per-UE power restriction should be added to 36.331. Since there is no PhysicalCellGroupConfig in 36.331, we suggest adding a field “p-UE” in RRCConnectionReconfiguration => nr-Config. A possible implementation of this field could look as depicted in “Annex B - TP for p-UE for 36.331”.
[bookmark: _Toc517387761]p-UE is introduced into nr-Config in LTE RRCConnectionReconfiguration (UE specific, dedicated) by which the NW can limit to UE’s total TX power when the MCG is on EUTRA.

2.1.4	FR1 vs. FR2
From RAN4’s LS it isn’t clear whether such a “total power limit” shall also take into account and control serving cells on FR2. If not, it could be clarified in the field description that the p-UE applies only to serving cells of FR1.
[bookmark: _Toc517387762]Discuss whether p-UE shall consider only serving cells on FR1. If so, clarify this accordingly. 
2.2	UE capabilities for Power-Class
RAN4 requested the possibility to optionally signal a power class value inside the band combination for the case where the UE has a higher total TX power when configured with the bands in this band combination than with a single uplink carrier. 
The underlying idea seems to be that a UE may serve two bands with different TX-chains that each support e.g. 23 dBm. When configured for UL CA or EN-DC, the UE may be able to transmit with 23 dBm on both, i.e., 26 dBm in total. 
Vice versa, it may also be so that A-MPR is introduced for a given band for a new power class for single-carrier operation but not yet for UL CA or EN-DC. In this case, the UE would need to be able to indicate a lower power class in the EN-DC / UL-CA combination than it supports with a single UL carrier. 
For scenarios with two uplinks in a band combination in the same frequency range, it seems sufficient to add just one power class values in a BC as RAN4 suggested. If the UE indicates “26 dBm” for a band combination, the NW is supposed to choose the P-LTE and P-NR values (see above) accordingly. When doing so, it must however also know the maximum power on each of the carriers. For example, the NW may be allowed to configure 23+23 dBm but not ~24+~22. Possibly, a rule could be that the p-NR/p-LTE configured for a cell group shall not exceed the ue-PowerClass (given in BandNR) for the carrier on that band. 
But at least for band combinations more than two uplinks additional information seems necessary. If the UE advertises 26 dBm for a 3-band band combination, it is likely so that two UL carriers share one UL TX chain (e.g. Band A and B) and the other UL carrier uses its own TX chain (e.g. band C). If all 3 UL-s were in a single cell group, the NW would just configure one P-NR value as 26 dBm. In addition the P-max value in SIB1/ServingCellConfigCommon would put a cap of e.g. 23 dBm per serving cell. But if the NW intends to use dual connectivity (EN-DC or NR-NR-DC), it must split the 26 dBm across the two cell groups. If the NW configures Band A+B in one cell group and Bands C in the other cell group, it can set the P-values of both to 23 dBm since the UE uses different TX chains for them. But if the NW configures one cell group for Band A and the second cell group for Bands B+C, the sum of the P-values must be below 23 dBm. Unfortunately, the NW does not know that from a single “26 dBm” value in the band combination. 
[bookmark: _Toc517387758]The NW needs to know, which uplink serving cells share the same TX-chain and possibly also the maximum TX power available to such a set of cells. 
-- ASN1START
-- TAG-BANDCOMBINATIONLIST-START

BandCombinationList ::=		SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombination ::= 		SEQUENCE {
	bandList						SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,
	featureSetCombination			FeatureSetCombinationId,

	ca-ParametersEUTRA				CA-ParametersEUTRA					OPTIONAL,
	ca-ParametersNR					CA-ParametersNR						OPTIONAL,
	mrdc-Parameters					MRDC-Parameters						OPTIONAL,
	supportedBandwidthCombinationSet	BIT STRING (SIZE (1..32))			OPTIONAL,
	powerClassPerSet				SEQUENCE (SIZE (1..maxSimultaneousBands) 
													OF ENUMERATED {pc2, pc3}	OPTIONAL
}

BandParameters ::=					CHOICE {
	eutra							SEQUENCE {
		bandEUTRA						FreqBandIndicatorEUTRA,
		ca-BandwidthClassDL-EUTRA		CA-BandwidthClassEUTRA				OPTIONAL,
		ca-BandwidthClassUL-EUTRA		CA-BandwidthClassEUTRA				OPTIONAL
	},
	nr								SEQUENCE {
		bandNR							FreqBandIndicatorNR,
		ca-BandwidthClassDL-NR			CA-BandwidthClassNR					OPTIONAL,
		ca-BandwidthClassUL-NR			CA-BandwidthClassNR					OPTIONAL,
		powerSharingSet					INTEGER (1..maxSimultaneousBands-1)	OPTIONAL
	}
}


-- TAG-BANDCOMBINATIONLIST-STOP
-- ASN1STOP

	BandCombination field descriptions

	powerClassPerSet
A power class supported for the UL carriers of one or more BandParameter entries. The first entry in this list applies to the bands of the powerSharingSet #0, the second entry in this list applies to the powerSharingSet #1 and so on.


	powerSharingSet
Carriers in BandParameter entries with the same powerSharingID share TX power among them. If the field is absent, the NW assumes powerSharingSet #0. 



If the field powerSharingSet is absent in all band entries (BandParameter) of a band combination, the NW knows that the UE uses a single PA. If the UE has to separate PAs, it may set the powerSharingSet field in one/some of the BandParameter entries (e.g. to 1). The NW knows then that the UE serves the(se) carrier(s) by a separate PA and it deduce the maximum TX power for the corresponding entry in powerClassPerSet. 
[bookmark: _Toc517387763]Discuss how the NW determines the max-TX power for each UL carrier in a band combination including cases with more than 2 UL carriers.  Consider, whether the UE needs to indicate, which UL carriers in which bands (BandParameter entries) share TX power and how much. 
2.3	Coordination of P-Max for EN-DC
A remaining open issue raised in [2] was about the need to include p-UE (P-Max for EN-DC, in FR1) in inter-node RRC messages, since this field could require coordination between MN and SN. 
For a UE not capable of dynamic power sharing, p-NR and p-LTE must be configured so that p-NR+p-LTE ≤ p-UE. In inter-node RRC messages, coordination between MN and SN is possible with the signaling of p-NR and p-LTE values from MN to SN, while the later can request a different maximum power value if needed. Both nodes are also aware, from UE-MRDC-Capability container, if the UE does (not) support dynamic power sharing. Therefore, with the existing inter-node information, both nodes can ensure that p-NR+p-LTE = p-UE. However, as discussed in section 2.1.3, there may be cases where the MN must enforce a lower total TX power than the UE could support. To ensure that the SN complies to this as well (i.e., avoid that SN configures a too large p-NR/LTE), the MN should convey the p-UE to the SN. 
[bookmark: _Toc517387764]p-UE is included in inter-node RRC messages from MN to SN. 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The existing p-NR field in PhysicalCellGroupConfig (UE specific, dedicated signalling) addresses already RAN4’s request to introduce a P-Max for NR CA.
Observation 2	The existing p-NR and p-LTE fields in 38.331 and 36.331 allow configuring a maximum power level per cell group for UEs configured with DC (EN-DC or NR-NR-DC). Furthermore, the p-Max values allow configuring an additional limit per serving cell.
Observation 3	An additional p-Max value in PhysicalCellGroupConfig could only be used if the UE supports dynamic power sharing and if the NW wants to restrict the UE’s total output power to something lower than the UE’s maximum TX power without restricting the per-cell-group power to half of that TX power.
Observation 4	If an additional p-Max field is added in PhysicalCellGroupConfig, it should be defined as a generic limit to the UE’s total TX power, i.e., not specific to EN-DC.
Observation 5	The NW needs to know, which uplink serving cells share the same TX-chain and possibly also the maximum TX power available to such a set of cells.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The p-Max value configured in FrequencyInfoUL restricts the maximum transmit power that a UE may use in this serving cell. The UE restricts the maximum transmit power to the minimum of the p-Max configured for this serving cell and the p-NR (configured for the cell group of this serving cell).
Proposal 2	A field p-UE is introduced in PhysicalCellGroupConfig (UE specific, dedicated) by which the NW can limit to UE’s total TX power. Add a condition ensuring that the field is only set in the PhysicalCellGroupConfig of the MCG.
Proposal 3	p-UE is introduced into nr-Config in LTE RRCConnectionReconfiguration (UE specific, dedicated) by which the NW can limit to UE’s total TX power when the MCG is on EUTRA.
Proposal 4	Discuss whether p-UE shall consider only serving cells on FR1. If so, clarify this accordingly.
Proposal 5	Discuss how the NW determines the max-TX power for each UL carrier in a band combination including cases with more than 2 UL carriers.  Consider, whether the UE needs to indicate, which UL carriers in which bands (BandParameter entries) share TX power and how much.
Proposal 6	p-UE is included in inter-node RRC messages from MN to SN.
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[bookmark: _Ref517265164]Annex A - TP for p-UE for 38.331
–	PhysicalCellGroupConfig
The IE PhysicalCellGroupConfig is used to configure cell-group specific L1 parameters.
PhysicalCellGroupConfig information element
-- ASN1START
-- TAG-PHYSICALCELLGROUPCONFIG-START

[bookmark: _Hlk515947660]PhysicalCellGroupConfig ::=			SEQUENCE {
	harq-ACK-SpatialBundlingPUCCH		ENUMERATED {true}													OPTIONAL,	-- Need S
	harq-ACK-SpatialBundlingPUSCH		ENUMERATED {true}													OPTIONAL,	-- Need S
	p-NR								P-Max																OPTIONAL,	-- Need R
	p-UE								P-Max     															OPTIONAL,	-- Cond MCG-Only
	pdsch-HARQ-ACK-Codebook				ENUMERATED {semiStatic, dynamic},
	tpc-SRS-RNTI						RNTI-Value															OPTIONAL,	-- Need R
	tpc-PUCCH-RNTI						RNTI-Value															OPTIONAL,	-- Need R
	tpc-PUSCH-RNTI						RNTI-Value															OPTIONAL,	-- Need R
	sp-CSI-RNTI							RNTI-Value															OPTIONAL,	-- Cond SP-CSI-Report
	cs-RNTI								SetupRelease { RNTI-Value }											OPTIONAL,	 -- Need R
	...
}

-- TAG-PHYSICALCELLGROUPCONFIG-STOP
-- ASN1STOP

	PhysicalCellGroupConfig field descriptions

	cs-RNTI
RNTI value for downlink SPS (see SPS-config) and uplink configured grant (see ConfiguredGrantConfig).

	harq-ACK-SpatialBundlingPUCCH
Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule. When the fidld is absent, the spatial bundling is disabled. 
Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section) 

	harq-ACK-SpatialBundlingPUSCH
Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule. When the fidld is absent, the spatial bundling is disabled.
Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section) 

	p-NR
The maximum transmit power to be used by the UE in this NR cell group.

	p-UE
The maximum transmit power to be used by the UE across all serving cells of all cell groups.

	pdsch-HARQ-ACK-Codebook
The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation. 
Corresponds to L1 parameter 'HARQ-ACK-codebook' (see 38.213, section FFS_Section)

	[bookmark: _Hlk515565132]sp-CSI-RNTI 
RNTI for Semi-Persistent CSI reporting on PUSCH (see CSI-ReportConfig). Corresponds to L1 parameter 'SPCSI-RNTI' (see 38.214, section 5.2.1.5.2)

	tpc-PUCCH-RNTI
RNTI used for PUCCH TPC commands on DCI. Corresponds to L1 parameter 'TPC-PUCCH-RNTI' (see 38.213, section 10).

	tpc-PUSCH-RNTI
RNTI used for PUSCH TPC commands on DCI. Corresponds to L1 parameter 'TPC-PUSCH-RNTI' (see 38.213, section 10)

	tpc-SRS-RNTI
RNTI used for SRS TPC commands on DCI. Corresponds to L1 parameter 'TPC-SRS-RNTI' (see 38.213, section 10)



	[bookmark: _Hlk515565141]Conditional Presence
	Explanation

	MCG-Only
	This field is optionally present, Need R, in the PhysicalCellGroupConfig of the MCG. It is absent otherwise. 

	SP-CSI-Report
	The field is mandatory present, Need M, when at least one CSI-ReportConfig with reportConfigType set to semiPersistentOnPUSCH is configured; otherwise it is optionally present, need M.



[bookmark: _Ref517358888]Annex B - TP for p-UE for 36.331

[bookmark: _Toc510531498]–	RRCConnectionReconfiguration
Unchanged omitted parts

RRCConnectionReconfiguration-v1510-IEs ::= SEQUENCE {
	nr-Config-r15					CHOICE {
		release							NULL,
		setup							SEQUENCE {
			endc-ReleaseAndAdd-r15	BOOLEAN,
			nr-SecondaryCellGroupConfig-r15	OCTET STRING				OPTIONAL,	-- Need ON
			p-MaxEUTRA-r15					P-Max						OPTIONAL	-- Need ON
			p-UE							P-Max						OPTIONAL,	-- Need ON
		}
	}																	OPTIONAL,	-- Need ON
	sk-Counter-r15					INTEGER (0.. 65535)					OPTIONAL,	-- Need ON
	nr-RadioBearerConfig1-r15		OCTET STRING						OPTIONAL,	-- Need ON
	nr-RadioBearerConfig2-r15		OCTET STRING						OPTIONAL,	-- Need ON
	tdm-PatternConfig-r15			CHOICE {
		release							NULL,
		setup							SEQUENCE {
			subframeAssignment-r15			SubframeAssignment-r15,
			harq-Offset-r15					INTEGER (0.. 9)
		}
	}																	OPTIONAL,	-- Need ON
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}
Unchanged omitted parts

	RRCConnectionReconfiguration field descriptions

	dedicatedInfoNASList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.

	endc-ReleaseAndAdd
A one-shot field indicating whether the UE simultaneously releases and adds all the NR SCG related configuration within nr-Config, i.e. the configuration set by the NR RRCReconfiguration message (e.g. secondaryCellGroup, SRB3 and measConfig).

	fullConfig
Indicates the full configuration option is applicable for the RRC Connection Reconfiguration message.

	harq-Offset
Indicates a HARQ subframe offset that is applied to the subframes designated as UL in the associated subrame assignment, see TS 38.213 [88].

	keyChangeIndicator
true is used only in an intra-cell handover when a KeNB key is derived from a KASME key taken into use through the latest successful NAS SMC procedure, as described in TS 33.401 [32] for KeNB re-keying. false is used in an intra-LTE handover when the new KeNB key is obtained from the current KeNB key or from the NH as described in TS 33.401 [32].

	lwa-Configuration
This field is used to provide parameters for LWA configuration. E-UTRAN does not simultaneously configure LWA with DC, LWIP or RCLWI for a UE.

	lwip-Configuration
[bookmark: OLE_LINK208][bookmark: OLE_LINK209]This field is used to provide parameters for LWIP configuration. E-UTRAN does not simultaneously configure LWIP with DC, LWA or RCLWI for a UE.

	nas-securityParamToEUTRA
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS- security after inter-RAT handover to E-UTRA. The content is defined in TS 24.301.

	networkControlledSyncTx
This field indicates whether the UE shall transmit synchronisation information (i.e. become synchronisation source). Value On indicates the UE to transmit synchronisation information while value Off indicates the UE to not transmit such information.

	nextHopChainingCount
Parameter NCC: See TS 33.401 [32]

	nr-Config
Includes the NR related configurations. This filed is used to perform EN-DC configuration or NR PDCP configuration while EN-DC is not configured.

	nr-RadioBearerConfig1, nr-RadioBearerConfig2
Includes the NR RadioBearerConfig IE as specified in TS 38.331 [82]. The field includes the configuration of RBs configured with NR PDCP.

	nr-SecondaryCellGroupConfig
Includes the NR RRCReconfiguration message as specified in TS 38.331 [82]. In this version of the specification, the NR RRC message only includes fields secondaryCellGroup and/ or measConfig. If nr-SecondaryCellGroupConfig is configured, the network always includes this field upon MN handover to initiate an NR SCG reconfiguration with sync and key change.

	perCC-GapIndicationRequest
Indicates that UE shall include perCC-GapIndicationList and numFreqEffective in the RRCConnectionReconfigurationComplete message. numFreqEffectiveReduced may also be included if frequencies are configured for reduced measurement performance.

	p-MaxEUTRA
Indicates the maximum power available for LTE.

	p-MeNB
Indicates the guaranteed power for the MeNB, as specified in TS 36.213 [23]. The value N corresponds to N-1 in TS 36.213 [23].

	powerControlMode
Indicates the power control mode used in DC. Value 1 corresponds to DC power control mode 1 and value 2 indicates DC power control mode 2, as specified in TS 36.213 [23].

	p-SeNB
Indicates the guaranteed power for the SeNB as specified in TS 36.213 [23, Table 5.1.4.2-1]. The value N corresponds to N-1 in TS 36.213 [23].

	p-UE
The maximum transmit power to be used by the UE across all serving cells of all cell groups.

	rclwi-Configuration
WLAN traffic steering command as specified in 5.6.16.2. E-UTRAN does not simultaneously configure RCLWI with DC, LWA or LWIP for a UE.

	sCellIndex
In case of DC, the SCellIndex is unique within the scope of the UE i.e. an SCG cell can not use the same value as used for an MCG cell. For pSCellToAddMod, if sCellIndex-r13 is present the UE shall ignore sCellIndex-r12. sCellIndex-r13 in sCellToAddModListExt-r13 shall not have same values as sCellIndex-r10 in sCellToAddModList-r10.

	sCellToAddModList, sCellToAddModListExt
Indicates the SCell to be added or modified. Field sCellToAddModList is used to add the first 4 SCells for a UE with sCellIndex-r10 while sCellToAddModListExt is used to add the rest. If E-UTRAN includes SCellToAddModListExt-v1430 it includes the same number of entries, and listed in the same order, as in SCellToAddModListExt-r13. If E-UTRAN includes SCellToAddModList-v10l0 it includes the same number of entries, and listed in the same order, as in SCellToAddModList-r10. If E-UTRAN includes SCellToAddModListExt-v1370 it includes the same number of entries, and listed in the same order, as in SCellToAddModListExt-r13.

	sCellToAddModListSCG, sCellToAddModListSCG-Ext
Indicates the SCG cell to be added or modified. The field is used for SCG cells other than the PSCell (which is added/ modified by field pSCellToAddMod). Field sCellToAddModListSCG is used to add the first 4 SCells for a UE with sCellIndex-r10 while sCellToAddModListSCG-Ext is used to add the rest. If E-UTRAN includes sCellToAddModListSCG-v10l0 it includes the same number of entries, and listed in the same order, as in sCellToAddModListSCG-r12. If E-UTRAN includes sCellToAddModListSCG-Ext-v1370 it includes the same number of entries, and listed in the same order, as in sCellToAddModListSCG-Ext-r13.

	sCellToReleaseListSCG, sCellToReleaseListSCG-Ext
Indicates the SCG cell to be released. The field is also used to release the PSCell e.g. upon change of PSCell, upon system information change for the PSCell.

	scg-Counter
A counter used upon initial configuration of SCG security as well as upon refresh of S-KeNB. E-UTRAN includes the field upon SCG change when one or more SCG DRBs are configured. Otherwise E-UTRAN does not include the field.

	sk-Counter
A one-shot counter used upon initial configuration of security for EN-DC as well as upon refresh of S-KgNB. E-UTRAN provides this field upon configuring EN-DC to facilitate configuration of SRB3.

	sl-V2X-ConfigDedicated
Indicates sidelink configuration for non-P2X related V2X sidelink communication as well as P2X related V2X sidelink communication.

	srs-SwitchFromServCellIndex
Indicates the serving cell whose UL transmission may be interrupted during SRS transmission on a PUSCH-less cell. During SRS transmission on a PUSCH-less cell, the UE may temporarily suspend the UL transmission on a serving cell with PUSCH in the same CG to allow the PUSCH-less cell to transmit SRS. The PUSCH-less cell is always a TDD cell but the serving cell with PUSCH may be either a FDD or TDD cell.

	subframeAssignment
Indicates DL/UL subframe configuration where sa0 points to Configuration 0, sa1 to Configuration 1 etc. as specified in TS 36.211 [21, table 4.2-2].

	systemInformationBlockType1Dedicated
This field is used to transfer SystemInformationBlockType1 or SystemInformationBlockType1-BR to the UE.

	systemInformationBlockType2Dedicated
This field is used to transfer BR version of SystemInformationBlockType2 to BL UEs or UEs in CE.

	t350
Timer T350 as described in section 7.3. Value minN corresponds to N minutes.

	tdm-PatternConfig
UL/DL reference configuration indicating the time during which a UE configured with EN-DC is allowed to transmit. This field is used when power control or IMD issues require single UL transmission.



	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if dl-CarrierFreq-r10 is included and set to maxEARFCN. Otherwise the field is not present.

	fullConfig
	This field is mandatory present for handover within E-UTRA when the fullConfig is included; otherwise it is optionally present, Need OP. 

	HO
	The field is mandatory present in case of handover within E-UTRA or to E-UTRA; otherwise the field is not present.

	HO-Reestab
	This field is optionally present, need ON, in case of handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present.

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA or for reconfigurations when fullConfig is included; otherwise the field is optionally present, need ON.

	nonFullConfig
	The field is not present when the fullConfig is included or in case of handover to E-UTRA; otherwise it is optional present, need ON.

	nonHO
	The field is not present in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present, need ON.

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is not present.

	SCellAdd2
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.



