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1. Introduction
In the scope of the WI for Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements, the following objective is included, which aims to reduce signalling overhead of NR CA configuration [1]. It was also agreed that the mechanisms already specified for LTE should be used as baseline for the work.
	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]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode


In R15 LTE euCA, similar objective was discussed, and one mechanism called common SCell configuration was specified. In this document, we discuss the applicability of this common SCell configuration for NR CA/DC and MR-DC enhancements. 
2. Discussion

2.1 Common SCell configuration in R15 LTE euCA

In LTE, up to 32 carriers can be configured to UE for CA. Considering multiple SCells can share at least part of configuration, the concept of SCell group is introduced. Within the SCell group, one set of parameters is provided to all the SCells, so that the signalling overhead can be reduced. The following agreements were captured in [2].
	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).


In detail, the IE sCellGroupToAddModList-r15 was introduced to configure SCell group in TS 36.331, by indicating a SCell group index provided in IE sCellGroupIndex-r15 and the group specific configuration provided in IE sCellConfigCommon-r15. Besides, the IE sCellToAddModList-r15 includes SCell list to add/modify the SCells to/in the SCell group, and the cell specific configuration can be provided in IE SCellToAddModExt-r13 at the same time. The cell specific configuration should override the ones provided in group specific configuration, which means the UE need to first apply the cell specific configuration and only derive other parameters not provided in the cell specific configuration from the group specific configuration. In case of LTE DC, SCell groups in MCG and SCG both are supported and shall be configured separately, i.e. the IE sCellGroupToAddModList-r15 is for MCG SCell group, and the IE sCellGroupToAddModListSCG-r15 is for SCG SCell group. The SCell group can only include SCells but not PCell or PSCell, considering the IE name and structure of PCell/PSCell is not the same as that of SCells. According to the procedure description in TS 36.331, the group specific configuration can be modified via RRC reconfiguration or HO. In this case, the UE shall store the group specific configuration and may perform delta configuration based on that, similar with the handling of cell specific configuration. And the SCell group shall be released for RRC connection reestablishment or triggered by receiving IE SCellGroupToReleaseList-r15.
Observation 1: In R15 LTE euCA, the group specific configuration can be provided to multiple SCells in one MCG SCell group/SCG SCell group. The group specific configuration will be stored by UE, used for follow-up new SCell addition or configuration modification by delta configuration. 
2.2 Common SCell configuration for NR CA and MR-DC enhancements
The same issue faced by NR CA is that the signalling overhead for SCell configuration. In NR, the max number of serving cells is 16 (32 for LTE), but there are more configuration parameters for each cell than LTE, e.g. introduced by supporting multiple BWPs in one cell. Therefore, the SCell group concept is also useful for NR CA to save configuration signalling overhead. Since the IE structure and procedure for SCell group common configuration have been discussed in R15 LTE euCA, they can be used as a baseline for NR CA to save unnecessary standardization work in RAN2.
Observation 2: In NR, SCell configuration signalling overhead is significant, as up to 16 serving cells are supported for NR CA or DC, and there are more configuration parameters per cell than LTE.
Proposal 1: Common SCell configuration should be supported for NR CA enhancement, and the IE structure and procedure of LTE euCA should be reused as a baseline.

As illustrated in Figure 1, in NR, there are also two parts of configurations for SCell, i.e. provided in IE sCellConfigCommon and sCellConfigDedicated, which is quite the same as LTE. However, unlike LTE, the NR MCG and NR SCG are both configured by the same IE CellGroupConfig, and the PCell or PSCell is configured by the same IE spCellConfig. Furthermore, the dedicated configuration of PCell/PSCell is provided in the same IE ServingCellConfig, same as for SCell dedicated configuration. In this case, it is possible to apply group specific cell configuration for PCell e.g. during HO, and for PSCell e.g. during SN addition/SN change, and also HO such as inter-MN HO with/without SN change.
Proposal 2: In NR, group specific cell configuration should include two parts, i.e. dedicated cell configuration and common cell configuration. To reuse the IE ServingCellConfig as the per-group dedicated cell configuration and the IE ServingCellConfigCommon as the per-group common cell configuration.
Proposal 3: PCell/PSCell and SCells can be configured into a group, wherein the group specific cell configuration should apply for PCell/PSCell and all othe SCells belonging to the same group.
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Figure 1. IE structure of CellGroupConfig
Similar with the cell specific configuration, the group specific configuration can be provided during NR SCell addition, NR SCG addition, NR SCG change during initial configuration or HO. And for RRC resume, in NR the RRC resume message includes IE masterCellGroup to provide configuration of SCells in MCG, which means NR SCell blind addition has been supported in NR RRC resume procedure. And for LTE RRC resume procedure, in last RAN2 meeting, it was agreed that LTE and NR RRC resume message can provide SCG and MCG SCell configuration, for addition or reconfiguration. In this case, the LTE RRC connection resume message should be extended to include NR group specific configuration for (NG)EN-DC SCG addition, and the NR RRC resume message should be extended to include NR MCG group specific configuration for NR CA, and NR SCG group specific configuration for NR-NR DC, and also E-UTRA SCG group specific configuration for NE-DC. In addition, it would be better that LTE CA align with NR CA so that LTE RRC connection resume message can also provide MCG group specific configuration. 
Proposal 4: NR group specific cell configuration can be provided for MCG SCell addition, NR SCG addition, and NR SCG change (for (NG)EN-DC and NR-NR DC) during initial configuration, HO as well as RRC resume procedure.
Proposal 5: E-UTRA group specific cell configuration can be provided for E-UTRA MCG SCell addition during RRC resume, and for SCG addition, SCG change (for NE-DC) during initial configuration, HO as well as RRC resume.
During initial addition of PSCell or SCell and HO for PCell change, the common cell configuration and dedicated cell configuration will be provided to the UE. And in case of SI modification of PSCell, the reconfiguration with sync is needed. Since the reconfiguration with sync is not supported of SCell, in case of update of required SI for SCell, the SCell needed to be released and added. Considering this, it is better that common cell configuration included in the group specific cell configuration is only provided during initial creation of the SCell group, RRC resume and HO, and cannot be modified by per group reconfiguration. Other side is the dedicated cell configuration included in the group specific cell configuration can be modified by per group reconfiguration. 
In RAN2 105 meeting, it was agreed that the configured SCells in MCG and SCG can be configured in activated/deactivated state via RRC message upon addition or after handover. Based on this agreement, a new IE sCellState is added in the IE SCellConfig in the Running CR for 38.331 for CA/DC enhancement [3]. In R15 LTE euCA, as the direct SCell state configuration and SCell goup common configuration were discussed separately, the IE sCellstate is included in the IE SCellToAddMod-r10, but not inside of sCellConfigCommon, which means the SCell state can only be configured by per-cell configuration but not per-group configuration. However, from signalling overhead reduction point of view, the SCell state should be included in group specific cell configuration. There are 2 options, one is putting IE sCellState inside of IE groupConfig, but outside of IE servingCellConfig, the other is putting IE sCellState inside of servingCellConfig. We slightly prefer the latter option, but in this case, the running CR also needs to be updated.

Proposal 6: the IE sCellState should be included in group specific cell configuration.

In LTE, there are up to four SCell group supported across MCG and SCG, it should further study how many groups supported for NR group specific cell configuration.

Proposal 7: FFS the maximum number of groups supported for NR group specific cell configuration in case of NR CA and MR-DC.
3. Conclusion
In this paper, we discuss the applicability of the common SCell configuration introduced by R15 LTE euCA for NR CA/DC and MR-DC enhancements, and have the following observations and proposals:
Proposal 1: Common SCell configuration should be supported for NR CA enhancement, and the IE structure and procedure of LTE euCA should be reused as a baseline.

Proposal 2: In NR, group specific cell configuration should include two parts, i.e. dedicated cell configuration and common cell configuration. To reuse the IE ServingCellConfig as the per-group dedicated cell configuration and the IE ServingCellConfigCommon as the per-group common cell configuration.
Proposal 3: PCell/PSCell and SCells can be configured into a group, wherein the group specific cell configuration should apply for PCell/PSCell and all othe SCells belonging to the same group.

Proposal 4: NR group specific cell configuration can be provided for MCG SCell addition, NR SCG addition, and NR SCG change (for (NG)EN-DC and NR-NR DC) during initial configuration, HO as well as RRC resume procedure.

Proposal 5: E-UTRA group specific cell configuration can be provided for E-UTRA MCG SCell addition during RRC resume, and for SCG addition, SCG change (for NE-DC) during initial configuration, HO as well as RRC resume.
Proposal 6: the IE sCellState should be included in group specific cell configuration.
Proposal 7: FFS the maximum number of groups supported for NR group specific cell configuration in case of NR CA and MR-DC.

4. Reference

[1] RP-191600, Revised WID: Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements.
[2] R2-1809270, Signalling for euCA Nokia, Nokia Shanghai Bell.
3GPP


