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Introduction
Efficient and low latency serving cell configuration/activation/setup was one of the objectives of R16 NR DCCA enhancement WI, which aims to minimize signaling overhead of NR CA configuration [1]. 
	Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
0. This objective applies to MR-DC, NR-NR DC and CA
0. The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode


Similar objective was also discussed in LTE euCA, and the mechanism of common SCell configuration was specified, which allows for configuring many cells at once without duplicating the same signalling several times, thus minimizing the signaling overhead and latency for SCell configuration/modification. 
Reusing the common cell configuration of LTE euCA in NR can be beneficial, and such enhancement has already discussed in R16. Although many companies express their interests, but due to time limit and open issues to be discussed (i.e. what configuration parameters can be shared among different SCells), such enhancement was not agreed in R16[2]. 
However, such enhancement in NR is essential, especially considering more configuration parameters than LTE for SCell setup/modification are required in NR as well as more SCells are supported in NR. Thus, in this contribution, we continue to discuss the options of whether and how to perform the common cell configuration for signalling reduction in NR. 
Discussion
0. [bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Whether to perform common cell configuration
In NR, more configuration parameters than LTE for SCell setup/modification are required, e.g., NR supports up to 5 BWPs in a cell, multiple beams in FR2. Currently in NR, the SCell is configured separately via SCellConfig, and many common parameters which are shared between multiple SCells are required to be configured repeatedly. Such configuration makes the signaling overhead for SCell configuration larger, e.g., it can be up to N*SCellConfig, where N is the number of SCells. 
Observation 1: Currently in NR, the signalling overhead of SCell configuration is significant, since the SCell is configured separately and many common parameters are configured repeatedly.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Since the configuration for different SCells in NR may  contain the same content, once common parameters are configured for one SCell, they can be sent to the UE just using one copy for other SCells configuration. Thus, unnecessary signaling overhead can be significantly reduced by sharing common configuration parameters with multiple SCells like in LTE euCA.
Observation 2: Unnecessary signaling overhead can be significantly reduced if the common SCell configuration like LTE euCA is introduced for NR CA and/or MRDC enhancement.
The common SCell configuration has been introduced in euCA for purpose of reducing signalling overhead [3]:
Common Scell configuration:
· UE may be provided with up to four Scell configuration groups that share common parameters. SCells can be added or removed from the groups according to normal Scell parameter modification rules
· The group-specific common SCell parameters can only be provided when the Scell group is created or in handover (i.e. similar rules as with SCell addition).
From the singalling perspective, it can be seen that in each SCell group, a group identity and a common configuration are needed. The different parameters of each SCell can be added or modified as required. If network wants to remove a SCell or change it to another group, a field of release the SCell could be used.
SCellGroupToAddMod-r15 ::=			SEQUENCE {
	sCellGroupIndex-r15					SCellGroupIndex-r15,
	sCellConfigCommon-r15				SCellConfigCommon-r15			OPTIONAL,	-- Need ON
	sCellToReleaseList-r15				SCellToReleaseListExt-r13		OPTIONAL,	-- Need ON
	sCellToAddModList-r15				SCellToAddModListExt-r13		OPTIONAL	-- Need ON
}
The method used in LTE euCA is flexible to perform add/modify/release of the SCell from a SCell group, and can be reused as NR baseline.
Observation 3: LTE euCA common SCell configuration could be reused in NR as baseline.
The details for common SCell configuration in NR still need further discussion, e.g., how to perform the common cell configuration in NR, what configuration parameters should be configured as common configurations. There, we propose RAN2 to discuss the common cell configuration of NR in R17 TEI.
Proposal 1: RAN2 to further discuss the common cell configuration of NR in R17 TEI.
0. [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]How to perform common cell configuration
The solution of euCA is introduced in LTE Release15.  Prior  to the introduction of euCA, the SCells can be configured individually. This may result in redundant and repetition parameter signaling if multiple cells share the same parameters. Due to the different structure of configurations of PCell and SCell, only the common SCell configuration is focused in euCA. 
In NR, RRCReconfiguration message[4] may include one field of masterCellGroup, and allow at most one secondaryCellGroup field, and both fields have the same IE of CellGroupConfig. In CellGroupConfig IE, although the SPCell and the SCell(s) have different structures due to different usage, they still use the same IE for the common configuration and dedicated configuration in lower level. Therefore, all cells (SPCells and SCells) are configured with the same structure (ServingCellConfigCommon IE and ServingCellConfig IE) as shown in the figure below:


Figure1 Structure of CellGroupConfig IE
Observation 4: SPCell and SCell have almost same configuration structure.
[bookmark: OLE_LINK171][bookmark: OLE_LINK172]Due to the unified structure, the common SCell configuration solution in LTE could be extended to common cell configuration of all kinds of cells in NR, and the SPCell/SCell(s) could use the common cell configuration as a template to perform a delta configuration.
Proposal 2: In NR, SPCell and SCell(s) could all be configured base on “common cell configuration”.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 3: A template of common cell configuration is used, and all the SPCell and/or SCell(s) perform delta-configuration based on the template.
In MR-DC, such as EN-DC, the common (S)Cell enhancement could be performed separately for MCG and SCG respective of RAT. And in NR-DC cases, although all kinds of cells in NR have the same common and dedicated configuration structure, the MCG and the SCG are configured separately. Therefore, the PCell and the SCell(s) in MCG could use a list of common configuration, and the SPCell and the SCell(s) in SCG could use another list of common configuration.
Proposal 4: Separate common cell configurations should be configured for different CGs in MR-DC.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have:
Observation 1: Currently in NR, the signalling overhead of SCell configuration is significant, since the SCell is configured separately and many common parameters are configured repeatedly. 
Observation 2: Unnecessary signaling overhead can be significantly reduced if the common SCell configuration like LTE euCA is introduced for NR CA and/or MRDC enhancement.
Observation 3: LTE euCA common SCell configuration could be reused in NR as baseline. 
Observation 4: SPCell and SCell have almost same configuration structure.

[bookmark: OLE_LINK47][bookmark: OLE_LINK48]And we propose:
Proposal 1: RAN2 to further discuss the common cell configuration of NR in R17 TEI.
Proposal 2: In NR, SPCell and SCell(s) could all be configured base on “common cell configuration”.
Proposal 3: A template of common cell configuration is used, and all the SPCell and/or SCell(s) perform delta-configuration based on the template.
Proposal 4: Separate common cell configurations should be configured for different CGs in MR-DC.
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