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1	Introduction
The euCA WID lists the following as its objectives:
	The objective of this work item is to investigate and develop enhancements to

· Reduced delays in Scell set-up, including shorter Scell configuration delay after UE moves from idle to connected by addressing the following aspects:
· Measurements on Scell candidates (e.g. network assistance in identifying Scell candidate carriers, and best effort UE measurements for Scell candidates),
· Measurement reporting (e.g. utilize UE’s earlier idle mode measurements for configuring Scell),
· Scell configurations and activations (e.g. the network could immediately configure Scell for CA without additional measurements when UE’s earlier idle mode measurements are available for setting up Scell)
· Reduced Scell configuration and activation signaling overhead
· Consider optimizations related to UE mobility and carrier switching in licensed and unlicensed deployment using LAA and configurations of multiple Scells.

The focus of the enhancements is especially on small cell deployment scenarios and when practical Carrier Aggregation (CA) support is extended beyond 5 carriers (up to 32 carriers). The CA enhancements developed in this work item aim to be applicable for traditional CA deployments and CA including LAA and DC deployment scenarios.



In this contribution, we analyse the signalling overhead for SCell configuration (highlighted above) to find out where it would be possible to have improvements.
2	Signalling overhead for SCell configuration
Currently, the configuration for each SCell is signalled separately, since it has been assumed that the configuration of each cell is very different, even if all cells reside in the same eNB. The RRC structure is such that the SCells are added one at a time, and all the radio parameters for one SCelll are separated into their own structures, as shown below:
SCellToAddMod-r10 ::=			SEQUENCE {
	sCellIndex-r10						SCellIndex-r10,
	cellIdentification-r10				SEQUENCE {
		physCellId-r10						PhysCellId,
		dl-CarrierFreq-r10					ARFCN-ValueEUTRA
	}																OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigCommonSCell-r10		RadioResourceConfigCommonSCell-r10	OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigDedicatedSCell-r10	RadioResourceConfigDedicatedSCell-r10	OPTIONAL,	-- Cond SCellAdd2
	...,
	[[	dl-CarrierFreq-v1090				ARFCN-ValueEUTRA-v9e0	OPTIONAL	-- Cond EARFCN-max
	]],
	[[	antennaInfoDedicatedSCell-v10i0		AntennaInfoDedicated-v10i0	OPTIONAL	-- Need ON
	]],
	[[	srs-SwitchFromServCellIndex-r14		INTEGER (0.. 31) OPTIONAL	-- Need ON
	]]
}

Note that the fields that typically end up being the largest are highlighted - They contain the entire dedicated radio configuration for each SCell. Even though the configurations are divided into common and dedicated parts, each SCell configuration is stand-alone: There is no one “common Scell configuration” that applies for all SCells, and a “delta configuration” that would be applied in case the individual SCells parameters differ from the common configuration. Annex A also shows some further ASN.1 examples.
Observation 1: SCell configuration is always done one SCell at a time, with no common parts for any of the SCells. The RRC signalling load of SCell configuration is N*SCellToAddMod, where N is the number of Scells.
To estimate the size required by, we make a rough estimation by simply counting the possible optional/mandatory fields inside each SCell configuration IE. The estimations are shown in Table 1 below, and are made as follows: 
· The columns Min and Max correspond to theoretical ASN1 minimums and maximums. 
· The minimum (resp. maximum) is calculated considering all optional parameters are absent (resp. present), and that all strings/integers/lists have minimum (resp. maximum) size. 
· Neither minimum nor maximum usually make much sense, because they do not factor in the protocol aspects that may limit what can actually be signaled in a message.
· It is expected that the typical use case lies somewhere in between, and more likely closer to the minimum than to the maximum.
· However, it is still clear that the signalling overhead has the possibility to be quite large – even assuming that in typical case one Scell config would be ~5% of the maximum 7.5 Ko(ctet) size, that would still take up 375 octets just for signalling one SCell configuration. 
· Considering that the maximum RRC message size is 8188 octets, this means ~21 such SCell configurations could be fitted into the maximum possible RRC message, which means that the SCell signalling for 32 SCells (current maximum in Rel-14) cannot be done with a single RRC message.

	Message
	Min 
(bits)
	Max 
(bits)
	Min 
(octets)
	Max 
(octets)

	SCellToAddMod-r10 [IE]
	7
	61742
	1
	7.5 Ko

	SCellToAddModExt-r13 [IE]
	9
	61686
	2
	7.5 Ko

	SCellToAddModExt-v1430 [IE]
	2
	7
	1
	1

	PSCellToAddMod-r12 [IE]
	7
	64900
	1
	7.9 Ko


Table 1. Estimating minimum and maximum SCell IE sizes

Observation 2: The signalling load for adding even a single Scell can be rather large.
Considering e.g. an LAA use case, at unlicensed 5GHz band there can be e.g. 160 MHz bandwidth available for Scells, and the configuration of each SCell might be (almost exactly) the same, with just the center frequency and some PHY configurations being different. In such cases, the signalling overhead for each SCell is multiplied. 
Observation 3: Almost the same SCell configurations may occur e.g. in LAA deployments or with multiple SCells occupying large contiguous carrier bandwidth (i.e. N*20 MHz).
Especially in dual connectivity, the entire initial SCell configuration must be transferred over X2, which also increases the X2 signalling load by the number of SCells in the MCG (from MeNB to SeNB) and SCG (from SeNB to MeNB).
Observation 4: The DC configuration requires transferring MCG and SCG SCell configurations over X2.
Based on these, it can be seen that the signalling load could be quite large even when it’s not necessary, requiring use of multiple RRC messages just to configure required SCells. Therefore, we propose to consider further a division of SCell configuration into common and dedicated parts so that the common parts could apply to all SCells, and dedicated could provide a delta on top of that.
Proposal 1: RAN2 to consider how to reduce the SCell signalling overhead for cases where the configurations of multiple SCells are almost the same (i.e. several parameters have the exact same values).
Proposal 2: RAN2 to consider introducing a common SCell configuration that can apply for multiple SCells to help with the signalling
3	SCell changes and handover with SCell configuration 
SCell management also incurs some signalling overhead over both Uu and X2. Especially in small cell scenarios, e.g. CA scenario #4 inter-site CA, it is well-known that the number of SCell management actions (SCell add, remove, change) for the small cells (remote radio heads) is dominant over PCell handover for the macro-layer. Similarly, for Rel-12 small cell scenario 2 with DC, the number of PSCell management actions for small cells is found to be dominant, while PCell management actions (and related overhead) for the macro-layer are less significant. 
To demonstrate the effects of the SCell management actions for CA scenario #4, examples of system level performance results in line with assumptions for Rel-12 DC studies are presented in the following. 
[image: ]
[bookmark: _Ref415757793]Figure 1. Mobility events for a UE with CA / DC support
Figure 1 shows an example of the various PCell and SCell management actions that a UE may experience when following a certain trajectory. Traditionally, both PCell and (P)SCell management actions are network controlled, and UE assisted. This means that PCell mobility is controlled by the network based on UE RRM measurements, and similarly (P)SCell configuration/de-configuration is also network controlled (and based on UE measurement reports). 
We consider first the case with macro-layer operating at 2 GHz carrier and small cells at 3.5 GHz carrier. We assume that UEs have PCell on the macro layer, while (P)SCell can be configured on the small cell (i.e. pico cell) layer. The following assumptions (same as also used in the results included in the 3GPP TR 36.842) are used: 
· PCell handover at the macro-layer is assumed to be based on eNB receiving report of RSRP-based event A3.
· (P)SCell addition (configuration) and removal (de-configuration) are triggered by reception of eNB receiving report of RSRQ-based events A4 (neighbour becomes better than configured threshold) and A2 (serving cell becomes worse than configured threshold), respectively. 
· Intra-frequency (P)SCell change on the pico-layer is triggered by eNB receiving report of RSRP-based event A6 (signal level from another SCell candidate becomes a threshold better than current (P)SCell). 
Thus, whenever a handover, or (P)SCell addition/release, takes place, it also involves sending a RRC reconfiguration command to the UE. 
Observation 5: (P)SCell management actions require both Uu and X2 signalling.
Figure 2 shows results for the number of mobility events per UE, per hour, for the case with Dual Connectivity (these same results as also included in 3GPP TR 36.842). Results are presented for the cases with either 2 or 10 randomly placed pico cells per macro cell area, and different UE speeds. UEs are free moving, meaning that each UE follows a trajectory with constant movement and direction through each simulation run. The number of events in Figure 2 is clearly dominated by (P)SCell related events (roughly 60%-80%). This is because a UE will naturally move across higher number of small cells (as compared to macro cells), and therefore experience more (P)SCell modifications than PCell changes. (Note that the “SCell Change” in the figure means “SCell Add + SCell removal” at the same time, i.e. SCell replacement. The numbers for those are not counted to the “SCell Add” or the “SCell removal” parts at all.)
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[bookmark: _Ref383173563][bookmark: _Toc396216922]Figure 2. Statistics for number of mobility events per UE per hour for case with free moving UEs.

Figure 3 shows similar statistics as in Figure 2, but these results are obtained for a scenario where picos placed in clusters, assuming either 4 or 10 picos placed randomly within a circular cluster with radius of 50 meters. Hotspot UEs are moving with 3 km/h in the cluster for this case. These assumptions for simulating cases with outdoor clustered small deployment cases are in line Rel-12 Small Cell Scenario 2a as defined in 3GPP TR 36.872. For such cluster cases, it is clearly observed from Figure 3 that the (P)SCell management operations are even more dominant – more than 90% of operations are (P)SCell related. This can be expected since UEs that are moving in a cluster of densely deployed picos naturally are much more likely to experience (P)SCell changes as compared to PCell handovers.
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[bookmark: _Ref383173599][bookmark: _Toc396216923]Figure 3. Statistics for number of mobility events per UE per hour for case with clustered pico cell deployment.

From the results in Figure 2 and Figure 3 it is clear that the (P)SCell management actions are most frequently occurring events. Each (P)SCell management action typically involves:
· A UE sending measurement report of RRM measurement events in the uplink to indicate need for (P)SCell management action (causing RRC signalling overhead in UL).
· The eNB (MeNB) processing the received RRM measurement event and decides on the appropriate (P)SCell management action (involving eNB processing and inter-eNB signalling).
· The eNB (MeNB) sending RRC reconfiguration message to the UE to signal the (P)SCell management action (involving RRC signalling overhead in DL; e.g. configuration of new (P)SCell, (P)SCell change, or (P)SCell remove).
Observation 6: (P)SCell management actions may cause significant signalling load over both Uu and X2.
[bookmark: _GoBack]Note that the same discussion happened in RAN3 during the SI “Further enhancements of small cell higher layer aspects for LTE” (see RP-142283 and TR36.876), with the discussion on the signalling load being visible in e.g. the R3-150596 and R3-150983. The conclusion from the RAN3 study was that there could be some X2 signalling benefits, RAN2 impacts prevented standardizing anything. However, with the RAN2 WID, these aspects could also be considered in this WID.
Proposal 3: RAN2 to investigate signalling overhead reduction for (P)SCell management actions.
4	Conclusions
We have discussed the signalling overhead reduction for SCell configuration over Uu and X2, and observed the following:
Observation 1: SCell configuration is always done one SCell at a time, with no common parts for any of the SCells. The RRC signalling load of SCell configuration is N*SCellToAddMod, where N is the number of Scells.
Observation 2: The signalling load for adding even a single Scell can be rather large.
Observation 3: Almost the same SCell configurations may occur e.g. in LAA deployments or with multiple SCells occupying large contiguous carrier bandwidth (i.e. N*20 MHz).
Observation 4: The DC configuration requires transferring MCG and SCG SCell configurations over X2.
Observation 5: (P)SCell management actions require both Uu and X2 signalling.
Observation 6: (P)SCell management actions may cause significant signalling load over both Uu and X2.
Based on these, we have proposed:
Proposal 1: RAN2 to consider how to reduce the SCell signalling overhead for cases where the configurations of multiple SCells are almost the same (i.e. several parameters have the exact same values).
Proposal 2: RAN2 to consider introducing a common SCell configuration that can apply for multiple SCells to help with the signalling
 Proposal 3: RAN2 to investigate signalling overhead reduction for (P)SCell management actions.


Annex A: Examples of SCell ASN.1 structures
The ASN.1 snippets below show some of the ASN.1 code blocks that may be configured for each SCell, highlighting the ones that are typically the largest ones.
SCellToAddMod:
SCellToAddMod-r10 ::=			SEQUENCE {
	sCellIndex-r10						SCellIndex-r10,
	cellIdentification-r10				SEQUENCE {
		physCellId-r10						PhysCellId,
		dl-CarrierFreq-r10					ARFCN-ValueEUTRA
	}																OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigCommonSCell-r10		RadioResourceConfigCommonSCell-r10	OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigDedicatedSCell-r10	RadioResourceConfigDedicatedSCell-r10	OPTIONAL,	-- Cond SCellAdd2
	...,
	[[	dl-CarrierFreq-v1090				ARFCN-ValueEUTRA-v9e0	OPTIONAL	-- Cond EARFCN-max
	]],
	[[	antennaInfoDedicatedSCell-v10i0		AntennaInfoDedicated-v10i0	OPTIONAL	-- Need ON
	]],
	[[	srs-SwitchFromServCellIndex-r14		INTEGER (0.. 31) OPTIONAL	-- Need ON
	]]
}


RadioResourceConfigCommonSCell
RadioResourceConfigCommonSCell-r10 ::=	SEQUENCE {
	-- DL configuration as well as configuration applicable for DL and UL
	nonUL-Configuration-r10					SEQUENCE {
		-- 1: Cell characteristics
		dl-Bandwidth-r10						ENUMERATED {n6, n15, n25, n50, n75, n100},
		-- 2: Physical configuration, general
		antennaInfoCommon-r10					AntennaInfoCommon,
		mbsfn-SubframeConfigList-r10			MBSFN-SubframeConfigList	OPTIONAL,	-- Need OR
		-- 3: Physical configuration, control
		phich-Config-r10						PHICH-Config,
		-- 4: Physical configuration, physical channels
		pdsch-ConfigCommon-r10					PDSCH-ConfigCommon,
		tdd-Config-r10							TDD-Config					OPTIONAL	-- Cond TDDSCell
	},
	-- UL configuration
	ul-Configuration-r10				SEQUENCE {
		ul-FreqInfo-r10						SEQUENCE {
			ul-CarrierFreq-r10					ARFCN-ValueEUTRA			OPTIONAL,	-- Need OP
			ul-Bandwidth-r10					ENUMERATED {n6, n15,
													n25, n50, n75, n100}	OPTIONAL,	-- Need OP
			additionalSpectrumEmissionSCell-r10		AdditionalSpectrumEmission
		},
		p-Max-r10							P-Max							OPTIONAL,	-- Need OP
		uplinkPowerControlCommonSCell-r10		UplinkPowerControlCommonSCell-r10,
		-- A special version of IE UplinkPowerControlCommon may be introduced
		-- 3: Physical configuration, control
		soundingRS-UL-ConfigCommon-r10		SoundingRS-UL-ConfigCommon,
		ul-CyclicPrefixLength-r10			UL-CyclicPrefixLength,
		-- 4: Physical configuration, physical channels
		prach-ConfigSCell-r10					PRACH-ConfigSCell-r10		OPTIONAL,	-- Cond TDD-OR-NoR11
		pusch-ConfigCommon-r10				PUSCH-ConfigCommon
	}																		OPTIONAL,	-- Need OR
	...,
	[[	ul-CarrierFreq-v1090				ARFCN-ValueEUTRA-v9e0			OPTIONAL	-- Need OP
	]],
	[[	rach-ConfigCommonSCell-r11			RACH-ConfigCommonSCell-r11		OPTIONAL,	-- Cond ULSCell
		prach-ConfigSCell-r11				PRACH-Config					OPTIONAL,	-- Cond UL
		tdd-Config-v1130					TDD-Config-v1130				OPTIONAL,	-- Cond TDD2
		uplinkPowerControlCommonSCell-v1130
								UplinkPowerControlCommonSCell-v1130			OPTIONAL	-- Cond UL
	]],
	[[	pusch-ConfigCommon-v1270		PUSCH-ConfigCommon-v1270			OPTIONAL	-- Need OR
	]],
	[[	pucch-ConfigCommon-r13				PUCCH-ConfigCommon		OPTIONAL,	-- Cond UL
		uplinkPowerControlCommonSCell-v1310
								UplinkPowerControlCommonSCell-v1310	OPTIONAL	-- Cond UL
	]],
	[[	highSpeedConfigSCell-r14		HighSpeedConfigSCell-r14			OPTIONAL,	-- Need OR
		prach-Config-v1430				PRACH-Config-v1430					OPTIONAL,	-- Cond UL
	ul-Configuration-r14				SEQUENCE {
		ul-FreqInfo-r14						SEQUENCE {
			ul-CarrierFreq-r14					ARFCN-ValueEUTRA-r9			OPTIONAL,	-- Need OP
			ul-Bandwidth-r14					ENUMERATED {n6, n15,
													n25, n50, n75, n100}	OPTIONAL,	-- Need OP
			additionalSpectrumEmissionSCell-r14		AdditionalSpectrumEmission
		},
		p-Max-r14							P-Max							OPTIONAL,	-- Need OP
		soundingRS-UL-ConfigCommon-r14		SoundingRS-UL-ConfigCommon,
		ul-CyclicPrefixLength-r14			UL-CyclicPrefixLength,
		prach-ConfigSCell-r14					PRACH-ConfigSCell-r10		OPTIONAL,	-- Cond TDD-OR-NoR11		
		uplinkPowerControlCommonPUSCH-LessCell-v1430												UplinkPowerControlCommonPUSCH-LessCell-v1430	OPTIONAL	-- Need OR
}																	OPTIONAL,	-- Cond ULSRS
	harq-ReferenceConfig-r14					ENUMERATED {sa2,sa4,sa5} 	OPTIONAL,		-- Need OR
	soundingRS-FlexibleTiming-r14    			ENUMERATED {true}			OPTIONAL		-- Need OR
	]],
	[[	mbsfn-SubframeConfigList-v1430		MBSFN-SubframeConfigList-v1430		OPTIONAL-- Need ON
	]]
}

RadioResourceConfigDedicatedSCell:
RadioResourceConfigDedicatedSCell-r10 ::=	SEQUENCE {
	-- UE specific configuration extensions applicable for an SCell
	physicalConfigDedicatedSCell-r10		PhysicalConfigDedicatedSCell-r10	OPTIONAL,	-- Need ON
	...,
	[[	mac-MainConfigSCell-r11			MAC-MainConfigSCell-r11			OPTIONAL	-- Cond SCellAdd
	]],
	[[	naics-Info-r12				NAICS-AssistanceInfo-r12		OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-InfoSCell-r13			NeighCellsCRS-Info-r13		OPTIONAL	-- Need ON
	]]
}

PhysicalConfigDedicatedScell:
PhysicalConfigDedicatedSCell-r10 ::=		SEQUENCE {
	-- DL configuration as well as configuration applicable for DL and UL
	nonUL-Configuration-r10					SEQUENCE {
		antennaInfo-r10
											AntennaInfoDedicated-r10	OPTIONAL,		-- Need ON
		crossCarrierSchedulingConfig-r10
									CrossCarrierSchedulingConfig-r10	OPTIONAL,		-- Need ON
		csi-RS-Config-r10						CSI-RS-Config-r10		OPTIONAL,		-- Need ON
		pdsch-ConfigDedicated-r10				PDSCH-ConfigDedicated	OPTIONAL		-- Need ON
	}																	OPTIONAL,	-- Cond SCellAdd
	-- UL configuration
	ul-Configuration-r10					SEQUENCE {
		antennaInfoUL-r10						AntennaInfoUL-r10		OPTIONAL,		-- Need ON
		pusch-ConfigDedicatedSCell-r10
								PUSCH-ConfigDedicatedSCell-r10		OPTIONAL,	-- Cond PUSCH-SCell1
		uplinkPowerControlDedicatedSCell-r10
								UplinkPowerControlDedicatedSCell-r10	OPTIONAL,		-- Need ON
		cqi-ReportConfigSCell-r10			CQI-ReportConfigSCell-r10	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-r10
										SoundingRS-UL-ConfigDedicated	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-v1020
									SoundingRS-UL-ConfigDedicated-v1020	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodic-r10
							SoundingRS-UL-ConfigDedicatedAperiodic-r10	OPTIONAL	-- Need ON
	}																	OPTIONAL,	-- Cond CommonUL
	...,
	[[	-- DL configuration as well as configuration applicable for DL and UL
		csi-RS-ConfigNZPToReleaseList-r11
									CSI-RS-ConfigNZPToReleaseList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigNZPToAddModList-r11	
									CSI-RS-ConfigNZPToAddModList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigZPToReleaseList-r11
									CSI-RS-ConfigZPToReleaseList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigZPToAddModList-r11
										CSI-RS-ConfigZPToAddModList-r11	OPTIONAL,		-- Need ON
		epdcch-Config-r11					EPDCCH-Config-r11			OPTIONAL,		-- Need ON
		pdsch-ConfigDedicated-v1130			PDSCH-ConfigDedicated-v1130	OPTIONAL,		-- Need ON
	-- UL configuration
		cqi-ReportConfig-v1130				CQI-ReportConfig-v1130		OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1130
									PUSCH-ConfigDedicated-v1130		OPTIONAL,	-- Cond PUSCH-SCell1
		uplinkPowerControlDedicatedSCell-v1130
									UplinkPowerControlDedicated-v1130	OPTIONAL		-- Need ON
	]],
	[[	antennaInfo-v1250					AntennaInfoDedicated-v1250	OPTIONAL,		-- Need ON
		eimta-MainConfigSCell-r12
										EIMTA-MainConfigServCell-r12	OPTIONAL,		-- Need ON
		cqi-ReportConfigSCell-v1250			CQI-ReportConfig-v1250		OPTIONAL,		-- Need ON 
		uplinkPowerControlDedicatedSCell-v1250
									UplinkPowerControlDedicated-v1250	OPTIONAL,		-- Need ON
		csi-RS-Config-v1250					CSI-RS-Config-v1250			OPTIONAL		-- Need ON
	]],
	[[	pdsch-ConfigDedicated-v1280			PDSCH-ConfigDedicated-v1280	OPTIONAL		-- Need ON
	]],
	[[	pucch-Cell-r13						ENUMERATED {true}		OPTIONAL,	-- Cond PUCCH-SCell1
		pucch-SCell							CHOICE{
			release								NULL,
			setup								SEQUENCE {
				pucch-ConfigDedicated-r13
											PUCCH-ConfigDedicated-r13	OPTIONAL,		-- Need ON
				schedulingRequestConfig-r13			
									SchedulingRequestConfigSCell-r13	OPTIONAL,		-- Need ON
				tpc-PDCCH-ConfigPUCCH-SCell-r13		
											TPC-PDCCH-ConfigSCell-r13	OPTIONAL,		-- Need ON
				pusch-ConfigDedicated-r13		
										PUSCH-ConfigDedicated-r13	OPTIONAL,	-- Cond PUSCH-SCell
				uplinkPowerControlDedicated-r13		
								UplinkPowerControlDedicatedSCell-v1310	OPTIONAL	-- Need ON
			}
		}																OPTIONAL,	-- Need ON
		crossCarrierSchedulingConfig-r13
						CrossCarrierSchedulingConfig-r13	 OPTIONAL,	-- Cond Cross-Carrier-Config
		pdcch-ConfigSCell-r13				PDCCH-ConfigSCell-r13		OPTIONAL,		-- Need ON
		cqi-ReportConfig-v1310				CQI-ReportConfig-v1310		OPTIONAL,		-- Need ON
		pdsch-ConfigDedicated-v1310			PDSCH-ConfigDedicated-v1310	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-v1310
								SoundingRS-UL-ConfigDedicated-v1310		OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedUpPTsExt-r13
							SoundingRS-UL-ConfigDedicatedUpPTsExt-r13	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodic-v1310
						SoundingRS-UL-ConfigDedicatedAperiodic-v1310	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13
					SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13	OPTIONAL,		-- Need ON
		csi-RS-Config-v1310					CSI-RS-Config-v1310			OPTIONAL,		-- Need ON
		laa-SCellConfiguration-r13			LAA-SCellConfiguration-r13	OPTIONAL,		-- Need ON
		csi-RS-ConfigNZPToAddModListExt-r13	CSI-RS-ConfigNZPToAddModListExt-r13	OPTIONAL,	-- Need ON
		csi-RS-ConfigNZPToReleaseListExt-r13	CSI-RS-ConfigNZPToReleaseListExt-r13	OPTIONAL	-- Need ON
	]],
	[[	cqi-ReportConfig-v1320				CQI-ReportConfig-v1320	OPTIONAL		-- Need ON
	]],
	[[	laa-SCellConfiguration-v1430		LAA-SCellConfiguration-v1430
																		OPTIONAL,	-- Need ON
		typeB-SRS-TPC-PDCCH-Config-r14 		SRS-TPC-PDCCH-Config-r14	OPTIONAL,	-- Need ON

		uplinkPUSCH-LessPowerControlDedicated-v1430 		UplinkPUSCH-LessPowerControlDedicated-v1430 OPTIONAL,		-- Need ON
		soundingRS-UL-PeriodicConfigDedicatedList-r14					SEQUENCE (SIZE (1..2)) OF SoundingRS-UL-ConfigDedicated						 OPTIONAL,		-- Cond PeriodicSRS
		soundingRS-UL-PeriodicConfigDedicatedUpPTsExtList-r14					SEQUENCE (SIZE (1..4)) OF SoundingRS-UL-ConfigDedicatedUpPTsExt-r13						 OPTIONAL,		-- Cond PeriodicSRSExt		
		soundingRS-UL-AperiodicConfigDedicatedList-r14					SEQUENCE (SIZE (1..2)) OF SoundingRS-AperiodicSet-r14						 OPTIONAL,		-- Cond AperiodicSRS
		soundingRS-UL-ConfigDedicatedApUpPTsExtList-r14					SEQUENCE (SIZE (1..4)) OF SoundingRS-AperiodicSetUpPTsExt-r14   			 OPTIONAL,		-- Cond AperiodicSRSExt
		must-Config-r14 						CHOICE{
			release								NULL,
			setup								SEQUENCE {
				k-max-r14						ENUMERATED {l1, l3},
				p-a-must-r14					ENUMERATED {
													dB-6, dB-4dot77, dB-3, dB-1dot77,
													dB0, dB1, dB2, dB3}	OPTIONAL		-- Need ON
			}
		}															OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1430 			PUSCH-ConfigDedicatedSCell-v1430	OPTIONAL,	-- Need ON
		csi-RS-Config-v1430						CSI-RS-Config-v1430			OPTIONAL,	-- Need ON
		csi-RS-ConfigZP-ApList-r14				CSI-RS-ConfigZP-ApList-r14		OPTIONAL,	-- Need ON
		cqi-ReportConfig-v1430					CQI-ReportConfig-v1430	OPTIONAL,	-- Need ON
		semiOpenLoop-r14						BOOLEAN						OPTIONAL,	-- Need ON
		pdsch-ConfigDedicatedSCell-v1430		PDSCH-ConfigDedicatedSCell-v1430		OPTIONAL		-- Need ON
	]]
}
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