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1 Introduction
One objective of DC/CA enhancement WI is the low latency serving cell configuration/activation/setup.

RP-181469 [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]
o
This objective applies to MR-DC, NR-NR DC and CA

o
The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
Similar topic was discussed in Rel-15 LTE euCA. One of specified solution is Common SCell Configuration using SCell Grouping. In this contribution, we discuss how to inherit it in NR.
2 Discussion  
We first provide a brief overview on common SCell configuration specified in LTE euCA, and then discuss whether to inherit it in NR.
2.1 Common SCell configuration in LTE euCA
In LTE euCA, common SCell configuration is agreed to reduce SCell configuration signalling size when multiple SCells are configured in same RRC Reconfiguration message [2]:
=====================Copy of RP-181596===============================
· Common Scell configuration: A common configuration applying to multiple SCells may be provided to UE to allow signalling optimizations.
· This is done via SCell configuration groups that allow to define common Scell parameters specific to all Scells belonging to the group. SCell dedicated configuration can be used to override the common parameters in the group configuration to allow changing some parameters only to some SCells.

==================================================================

Specifically, the following further details were specified:
· There can be up to 4 common SCell group configurations by RRC signaling
· One SCell group can have max. of 31 SCells
· 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).
Observation 1: In LTE euCA, up to 4 SCell group specific common configurations can be applied to multiple SCells, to reduce SCell configuration signalling size when multiple SCells are configured in same RRC Reconfiguration message.
Observation 2: In LTE euCA, 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).
2.2 NR common SCell configuration
Although maximum number of CC in NR is reduced to 16 compared with 32 in LTE, NR supports up to 5 BWPs (one initial BWP and 4 dedicated BWP) per CC, dual-connectivity, multiple beams in FR2 and much more physical layer configurations, which make more urgent requirements to reduce SCell configuration overhead. Therefore, common SCell configuration should be reused in NR to reduce RRC signaling overhead.
Observation 3: NR supports up to 5 BWPs per CC, DC, multiple beams in FR2 and much more physical layer configurations, which make more urgent requirements to reduce SCell configuration overhead. 
Proposal 1: To reduce RRC signalling overhead, inherit common SCell configuration of LTE euCA to NR. SCell dedicated configuration can override the common parameters, as LTE euCA.
Like LTE euCA, multiple SCell group common configurations can be configured by RRC signaling to allow signaling flexibility. Meanwhile, please note that MR-DC is included in scoping of NR DCCA enhancement WI. Thus, the SCell group common configurations in NR should be configured per MCG / SCG to address potential difference of cell group (e.g. LTE/FR1 in MN and FR2 in SN). The maximum SCell group number in one cell group is FFS. 
Observation 4: The SCell group common configurations in NR should be configured per MCG / SCG to address potential configuration differences of different cell group (e.g. LTE/FR1 in MN and FR2 in SN). 
Proposal 2: Like LTE euCA, multiple SCell group common configurations can be configured per cell group (MCG / SCG) in NR. FFS value of maximum SCell group number per cell group.
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Figure 1: Illustration of NR unified SCell configuration structure
However, we also identified below NR specific issue to apply common SCell configuration:

· NR unified SCell configuration structure 
Different from LTE, both SpCell (PCell / PSCell) and SCell are configured to the UE with a unified IE CellGroupConfig in NR [3]. As shown in Figure 1, both SpCell configuration and SCell configuration use the same structure, which includes specific part (i.e. ServingCellConfigCommon) and dedicated part (i.e. ServingCellConfig). Thus, it may be difficult to define common configuration only for SCell. 

· BWP handling
Multiple BWPs can be configured to the UE and the UE’s active BWP may be switched dynamically or semi-statically. 
Observation 5: Different from LTE, both SpCell (PCell / PSCell) and SCell are configured to the UE with a unified IE in NR: specific part (i.e. ServingCellConfigCommon) and dedicated part (i.e. ServingCellConfig). 
Observation 6: NR common SCell configuration design needs to address two impacts: NR unified SCell configuration structure and BWP handling. 
2.2.1 Impacts of NR unified SCell configuration structure 
Due to NR unified SCell configuration structure, we think it is a good chance to extend common SCell configuration to SpCell (PCell / PSCell) in NR. This makes the common SCell configuration can also be used to reduce RRC signalling overhead in SN addition, resumption of MCG, and various reconfiguration with sync. 
Proposal 3: Considering the unified SpCell / SCell configuration structure in NR ASN.1, extend SCell group common configuration to NR SpCell, so that it can used in SCell/SN addition, SCell resume (in NR SA for now), and reconfiguration with sync.
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Figure 2: Illustration of common configuration of ServingCellConfigCommon
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Figure 3: Illustration of common configuration of ServingCellConfig
The ASN.1 structure of ServingCellConfigCommon is shown in Figure 2, while ASN.1 structure of ServingCellConfig is shown in Figure.3. After carefully checking, we find that almost all IEs of them can be common across SCells, except the highlighted parts in Figure 4/5. Specifically, they include:

· ServingCellConfigCommon

· PhysCellId in top level 
· absoluteFrequencySSB, frequencyBandList and absoluteFrequencyPointA in FrequencyInfoDL
· frequencyBandList and absoluteFrequencyPointA in FrequencyInfoUL
· carrierFreqDL in RateMatchPatternLTE-CRS
· ServingCellConfig

· servingCellMO in top level 
· ServCellIndex included in crossCarrierSchedulingConfig, PDSCH-ServingCellConfig, PDCCH-ServingCellConfig and SRS-CarrierSwitching
Proposal 4: Almost all IEs in ServingCellConfigCommon can be common across SCells of one cell group, except:

· PhysCellId in top level 

· absoluteFrequencySSB, frequencyBandList and absoluteFrequencyPointA in FrequencyInfoDL
· frequencyBandList and absoluteFrequencyPointA in FrequencyInfoUL
· carrierFreqDL in RateMatchPatternLTE-CRS
Proposal 5: Almost all IEs in ServingCellConfig can be common across SCells of one cell group, except:

· servingCellMO in top level 

· ServCellIndex included in crossCarrierSchedulingConfig, PDSCH-ServingCellConfig, PDCCH-ServingCellConfig and SRS-CarrierSwitching
2.2.2 Impacts of BWP handling
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Figure 4: Illustration of ASN.1 structure of DL BWP
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Figure 5: Illustration of ASN.1 structure of UL BWP
The current ASN.1 of DL and UL BWP configuration can be found in Figure 4 and Figure 5, respectively [3]. As we see, both DL and UL BWP have cell specific part (i.e. BWP-DownlinkCommon and BWP-UplinkCommon) and UE dedicated part (i.e. BWP-DownlinkDedicated and BWP-UplinkDedicated). We find that almost all IEs in DL and UL BWP configurations can be common across SCells, including some frequency related IEs. For example, even the IE to indicate frequency location and Bandwidth (i.e. locationAndBandwidth) is a relative frequency offset. Thus, we think we can further define a common BWP configuration which can be common across SCells of one cell group, to reduce its signalling overhead in SCell configuration. One common BWP configuration includes one BWP-DownlinkCommon, one BWP-DownlinkDedicated, one BWP-UplinkCommon and one BWP-UplinkDedicated. Like common SCell configuration, NW can also send dedicated BWP configuration which can be used to override the common BWP parameters to allow changing some parameters only to some BWPs.
Observation 7: Almost all IEs in DL and UL BWP configurations can be common across SCells in its cell group, including frequency related IEs (e.g. locationAndBandwidth).  
Proposal 6: To reduce signalling overhead of NR SCell configuration, one common BWP configuration per cell group (MCG / SCG) can be configured by RRC: 
· Common BWP configuration includes one BWP-DownlinkCommon, one BWP-DownlinkDedicated, one BWP-UplinkCommon and one BWP-UplinkDedicated.
· Dedicated BWP configuration can override the common BWP parameters to allow changing some parameters only to some BWPs, as common SCell configuration.  
Finally, let us revisit the question of how to handle BWPs in common NR SCell configuration. With introducing cell group specific BWP common configuration, NW can further reduce RRC signalling overhead by just including dedicated BWP configuration for each NR SCell. In addition, note that the UE is specified to start with first active BWP upon reconfiguration with sync and SCell activation, according to TS 38.321 [4]. Thus, NW can further reduce RRC overhead by only including first active BWP’s configuration in NR common SCell configuration. Required configurations of other BWPs can be indicated in followed RRCReconfiguration message with delta signalling.
Observation 8: In Rel-15, the UE is specified to start with first active BWP upon reconfiguration with sync and SCell activation.
Proposal 7: RRC signalling overhead of NR common SCell configuration can be further reduced by only including first active BWP’s configuration. Required configurations of other BWPs can be indicated in followed RRCReconfiguration message with delta signalling.
3 Summary
In the contribution, we discuss how to design NR common SCell configuration to reduce RRC signalling overhead of SCell configuration in NR DCCA enhancement. We propose:  

Observation 1: In LTE euCA, up to 4 SCell group specific common configurations can be applied to multiple SCells, to reduce SCell configuration signalling size when multiple SCells are configured in same RRC Reconfiguration message.

Observation 2: In LTE euCA, 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).
Observation 3: NR supports up to 5 BWPs per CC, DC, multiple beams in FR2 and much more physical layer configurations, which make more urgent requirements to reduce SCell configuration overhead. 
Observation 4: The SCell group common configurations in NR should be configured per MCG / SCG to address potential configuration differences of different cell group (e.g. LTE/FR1 in MN and FR2 in SN). 
Observation 5: Different from LTE, both SpCell (PCell / PSCell) and SCell are configured to the UE with a unified IE in NR: specific part (i.e. ServingCellConfigCommon) and dedicated part (i.e. ServingCellConfig). 
Observation 6: NR common SCell configuration design needs to address two impacts: NR unified SCell configuration structure and BWP handling. 
Observation 7: Almost all IEs in DL and UL BWP configurations can be common across SCells in its cell group, including frequency related IEs (e.g. locationAndBandwidth).  
Observation 8: In Rel-15, the UE is specified to start with first active BWP upon reconfiguration with sync and SCell activation.
Proposal 1: To reduce RRC signalling overhead, inherit common SCell configuration of LTE euCA to NR. SCell dedicated configuration can override the common parameters, as LTE euCA.

Proposal 2: Like LTE euCA, multiple SCell group common configurations can be configured per cell group (MCG / SCG) in NR. FFS value of maximum SCell group number per cell group.
Proposal 3: Considering the unified SpCell / SCell configuration structure in NR ASN.1, extend SCell group common configuration to NR SpCell, so that it can used in SCell/SN addition, SCell resume (in NR SA for now), and reconfiguration with sync.

Proposal 4: Almost all IEs in ServingCellConfigCommon can be common across SCells of one cell group, except:

· PhysCellId in top level 

· absoluteFrequencySSB, frequencyBandList and absoluteFrequencyPointA in FrequencyInfoDL
· frequencyBandList and absoluteFrequencyPointA in FrequencyInfoUL
· carrierFreqDL in RateMatchPatternLTE-CRS
Proposal 5: Almost all IEs in ServingCellConfig can be common across SCells of one cell group, except:

· servingCellMO in top level 

· ServCellIndex included in crossCarrierSchedulingConfig, PDSCH-ServingCellConfig, PDCCH-ServingCellConfig and SRS-CarrierSwitching
Proposal 6: To reduce signalling overhead of NR SCell configuration, one common BWP configuration per cell group (MCG / SCG) can be configured by RRC: 
· Common BWP configuration includes one BWP-DownlinkCommon, one BWP-DownlinkDedicated, one BWP-UplinkCommon and one BWP-UplinkDedicated.
· Dedicated BWP configuration can override the common BWP parameters to allow changing some parameters only to some BWPs, as common SCell configuration.  
Proposal 7: RRC signalling overhead of NR common SCell configuration can be further reduced by only including first active BWP’s configuration. Required configurations of other BWPs can be indicated in followed RRCReconfiguration message with delta signalling.
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