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Introduction
This contribution discusses the CA/ DC enhancements topic of signaling reduction, addressing a.o:
· How support the cell group functionality
· Without notion of groups i.e. by defining reference cells
· Application of reference cells
· For which cells and which type of reconfiguration e.g. for SPCell, for cell modification
· DC i.e. for MCG and SCG
Some analsysis of NR specific aspects was performed, but this is an area requiring some further study.
Discussion
Use of cell groups/ review of LTE
In this section we review the cell group concept introduced in LTE REL-14 for eCA/ DC to determine whether any changes are needed when introducing means for signaling reduction in NR.
· Key functionality
· Network can define a number of reference SCell configurations, covering configuration provided by broadcast/ SI and dedicated signaling. Upon addition of an SCell, network can use such reference SCell configuration as baseline i.e. network only signals delta compared to the refrence
· Further description of LTE approach
· Network can configure one or more SCell groups, each comprising
· An common SCell configuration, as defined by sCellConfigCommon,
· A field to add or modify SCells, for which at SCell addition the common SCell configuration is used as baseline i.e. only delta compared to that configuration needs to be signalled
· A field to release SCells
· Remarks/ issues
· It seems a UE can simultaneously be configured with SCells that are configured by legacy fields and with SCells placed within one or more SCell groups.
· It is not entirely clear if an SCell can be moved to/ from an SCell group and what would need to be signaled i.e. this probably  requires release and add of the SCell (i.e. doing full configuration)
· It seems that upon moving to an node not supporting SCell groups, the SCells need to be re-configured. I.e. target is likely to apply fullConfig
· The field introduced within the SCell group for addition/ modification of an SCell is like another branch of the corresponding legacy field (i.e. a critical extension). It seems redundant as the same IE is used as for the legacy field. The additional field is like a critical extention that we typically try to avoid. I.e. to avoid having to maintan multiple branches, as when extensions are introduced in future these will have to be added to each
· In NR reconfiguration typically employs delta signaling although some retrictions apply, as typically reflected in conditions. We assume these restrictions are not affected by the eCA/ DC enhancement (although reference config can be used at addition). I.e. when separate fields are used as in LTE, seperate conditions are needed.
· Except for the SPCell,  it is not possible to use the current configuration of cell A as baseline for delta signaling when replacing it within another cell B i.e. this will have to be done with release and add
· Release and addition is used to modify the broadcast/ SI configuration of an SCell
· We think the following alternative avoids some of the previous issues while providing exacly the same functionality
· Network can define a number of reference SCell configurations, covering configuration provided by broadcast/ SI and dedicated signaling.
· The existing field used to add/ modify an S(P)Cell is extended with with a referenceCellID. If referenceCellID is received, the UE applies the corresponding reference SCell configurarion and considers the SCell configuration, if received, as a delta compared to the concerned reference config
· I.e. rather than introducing cell groups, existing fields are re-used to add/ mod/ release a cell.
Altogether we thus propose
Proposal 1	Introduce the same functionality as supported by the SCell group concept introduced in LTE REL-14 for eCA/ DC but in a slightly different manner i.e. without cell group and by re-using existing fields: 
· Network can define a number of reference SCell configurations
· The existing field used to add/ modify an S(P)Cell is extended with referenceCellID. If referenceCellID is received, the UE applies the corresponding reference SCell configurarion and considers the SCell configuration, if received, as a delta compared to the concerned reference config

Note	The proposal implies that reference SCell configuration can be used at SCell reconfiguration also i.e. not just at SCell addition.
Some further aspects
MRDC cases and number
We think that all DC cases involving NR as available in REL-15 should be covered. We furthermore think each node should be able to configure its own reference cells (cell groups), as in LTE. Main remaining question is how many reference cells each node should be able to configure. We think it is sufficient to apply similar limitations as in LTE.
Proposal 2	Introduce the following signaling limitations:
· MCG and SCG configuration includes the option to configure upto 4 reference cells, and
· Network may configure upto 4 reference cells in case of single connectivity
· In case of MRDC, each node can configure upto 2 reference cells i.e. no coordination but fixed/ hard split

Use of reference cell config for SPCell
For a regular SCell, the network configures the IEs SCellIndex, ServingCellConfigCommon and ServingCellConfig. For an SPCell, the network basically configures the same (but also some RLF/ RLM parameters). The contents of ServingCellConfig(common) is very similar for SCell and SPCell and, although network can set subfields differently, it may be feasible to define a common baseline that can be used for both. I.e. there seems no real need to exclude use for SPCell
Proposal 3	Support use of reference/ common SCell configuration for SPCells also
Note	For SPCell the following additionally fields apply:
· reconfigurationWithSync: ServingCellConfigCommon (not applicable: new RNTI, T304, dedicated RACH <UL, SUL>)
· rlf-TimersAndConstants: t310, n310, t311, n311
· rlmInSyncOutOfSyncThreshold

Reconfiguration of reference cell config
When the UE moves to another MN or SN, the current reference/ common SCell configuration(s) may not be optimal for the target node. I.e. a reconfiguration of the reference/ common SCell configuration seems beneficial. Such reconfiguration does not affect any of the SCells, unless SCells are added or reconfigured at the same time. As this does not introduce any new problems/ issues, we think it should be fine to support the following:
Proposal 4	Support reconfiguration of the reference/ common SCell configuration (e.g. for case of moving to another node)

More specific issues (see R2-1905545)
We think that baseline is that the reference/ common SCell configuration re-used the existing IEs ServingCellConfigCommon and ServingCellConfig and that it will be left up to network implementation how it would populate the fields of these. E.g. which field to include or omit, how many entries to include in a list (e.g. BWPs). I.e. network may avoid some potential problems when setting the reference configuration in a particular manner. For some major problems, RAN2 can consider adding a statement in the specification
Proposal 5	The reference SCell configuration comprises an identity (SCellIndex), ServingCellConfigCommon and ServingCellConfig
Some more remarks:
· We acknowledge that existing IEs may have limited support of delta signalling for some of its sub-fields
· For ServingCellConfig (dedicated signalling), we assume that typically with the regular SCell configuration we can do the following changes compared to the corresponding field in the reference SCell configuration:
· a) Signal the delta, if any (Need M)
· b) Release
· I.e. not possible to replace/ do full configuration i.e. will take 2 steps
· For ServingCellConfigCommon (broadcast signalling), we assume the IE was not really designed for delta signaling. I.e. we assume network can do the following changes compared to the corresponding field in the reference SCell configuration:
· a)	Replace/ full configuration (when setting the field, Need R)
· b) Release (i.e. if not used for few cells in the group)
· I.e. not really possible to just signal the delta

Conclusion & recommendation
This contribution discusses the CA/ DC enhancements topic of signaling reduction. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1	Introduce the same functionality as supported by the SCell group concept introduced in LTE REL-14 for eCA/ DC but in a slightly different manner i.e. without cell group and by re-using existing fields: 
· Network can define a number of reference SCell configurations
· The existing field used to add/ modify an S(P)Cell is extended with referenceCellID. If referenceCellID is received, the UE applies the corresponding reference SCell configurarion and considers the SCell configuration, if received, as a delta compared to the concerned reference config

Proposal 2	Introduce the following signaling limitations:
· MCG and SCG configuration includes the option to configure upto 4 reference cells, and
· Network may configure upto 4 reference cells in case of single connectivity
· In case of MRDC, each node can configure upto 2 reference cells i.e. no coordination but fixed/ hard split

Proposal 3	Support use of reference/ common SCell configuration for SPCells also
Proposal 4	Support reconfiguration of the reference/ common SCell configuration (e.g. for case of moving to another node)
Proposal 5	The reference SCell configuration comprises an identity (SCellIndex), ServingCellConfigCommon and ServingCellConfig
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ASN.1 example
NR change 1: Assignment of reference cell configurations
CellGroupConfig ::=                         SEQUENCE {
    cellGroupId                                 CellGroupId,
	-- Irrelevant parts omitted
    ]],
    [[
	refCellConfigToAddModListMCG-r16	SEQUENCE (SIZE (1..maxRefCells)) OF RefCellConfig OPTIONAL, -- Need N
	refCellConfigToReleaseListMCG-r16	SEQUENCE (SIZE (1.. maxRefCells)) OF RefCellConfig OPTIONAL –- Need N 
    ]]
}

RefCellConfig-r16 ::= SEQUENCE {
    refCellIdentity                     SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                     OPTIONAL,
    sCellConfigDedicated                ServingCellConfig                           OPTIONAL
}


NR change 2: Application of reference cell configurations for SPCell and SCell
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                           OPTIONAL,   -- Need M
    ...,
    [[ refCellToUseAsBaseForDelta       SCellIndex                                  OPTIONAL    -- Need S
    ]]
}

SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                           OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                     OPTIONAL    -- Need S
    ]],
    [[ refCellToUseAsBaseForDelta       SCellIndex                                  OPTIONAL    -- Need S
    ]]
}


