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1 Introduction
In Release 13, carrier aggregation was extended to an aggregation of up to 32 cells. This extension may also be applied to the DC scenario, where the maximum total number of cells in both cell groups remains 32.
However, for the current version of the specification we see a mismatch in the field descriptions, when there are at least 4 SCells allocated in both cell groups simultaneously.
2 Discussion
Current Procedure for the SCell Addition
The addition of an SCell to the MCG is signalled via sCellToAddModList-r10 for the first 4 SCells, and sCellToAddModListExt-13 for the remaining ones, using the following IEs:

SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddModListExt-r13 ::=
SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellToAddModExt-r13

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


]]

}

SCellToAddModExt-r13 ::=


SEQUENCE {


sCellIndex-r13





SCellIndex-r13,


cellIdentification-r13



SEQUENCE {



physCellId-r13





PhysCellId,



dl-CarrierFreq-r13




ARFCN-ValueEUTRA-r9


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r13

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r13
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


antennaInfoDedicatedSCell-r13


AntennaInfoDedicated-v10i0

OPTIONAL
-- Need ON

}

Likewise, for the SCG, cells may be added via the sCellToAddModListSCG-r12 for the first 4 SCells and sCellToAddModListSCG-Ext-r13 for the remaining ones:

SCG-ConfigPartSCG-r12 ::=


SEQUENCE {


radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Need ON


sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON


pSCellToAddMod-r12




PSCellToAddMod-r12


OPTIONAL,
-- Need ON


sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Need ON


mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL,
-- Need ON


...,


[[


sCellToReleaseListSCG-Ext-r13


SCellToReleaseListExt-r13

OPTIONAL,
-- Need ON


sCellToAddModListSCG-Ext-r13



SCellToAddModListExt-r13
OPTIONAL
-- Need ON


]]

}

This is described in the associated field descriptions of the RRCConnectionReconfiguration message:
	sCellToAddModList, sCellToAddModListExt 

Indicates the SCell to be added or modified. Field sCellToAddModList is used to add the first 4 SCells with sCellIndex-r10 while sCellToAddModListExt is used to add the rest. 

	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 with sCellIndex-r10 while sCellToAddModListSCG-Ext is used to add the rest.


This procedure is constrained by the fact, that the associated cell index is unique for one UE, so the same value may not be used for the MCG and SCG:
	sCellIndex

In case of DC, the SCellIndex is unique within the scope of the UE i.e. an SCG cell cannot 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.


Problem
The problem with this procedure can be best described with a small example. In this example, let us assume that we want to configure at least 4 SCells for the MCG and at least 4 SCells (not including PSCell) for the SCG.
According to the above description, these first 4 MCG SCells are configured via sCellToAddModList, which are according to the SCellToAddMod-r10  IE configured with SCellIndex-r10. This index takes one of the 7 possible values 1..7. 
Likewise, the first 4 SCG SCells are configured via sCellToAddModListSCG, which according to the above ASN.1 also requires the SCellIndex-r10 in the range 1..7. However, only 3 of these cell indices are left over from the MCG configuration and therefore, it is not possible to do this configuration.
Observation: It is not possible to configure more than 3 SCells in the SCG, if at least 4 SCells are configured in the MCG.
Proposal: Discuss a possible solution for the problem stated in this contribution.
3 Conclusion
Observation: It is not possible to configure more than 3 SCells in the SCG, if at least 4 SCells are configured in the MCG.
Proposal: Discuss a possible solution for the problem stated in this contribution.
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