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1 Introduction

In RAN2#102 [1], RAN2 agreed to support coexistence between RRC_INACTIVE and dual connectivity, as requested in an LS by SA2 [2].  This feaure is applicable for the DC cases involving 5GC (NG-ENDC, NE-DC, and NR-NR DC).  

Prior to this decision, maintenance of the DC configuration was not discussed for EN-DC, as it was agreed to adopt the behaviour in LTE (deletion of the SCG configuration upon resume).  For this reason, some initial stage 2 discussions are required on any RAN2 impacts.
2 RAN2 Impacts of Maintaining Dual Connectivity Configuration in INACTIVE for MR-DC
2.1 Use Cases for Keeping the SCG Configuration

One motivation for maintaining the SCG configuration in RRC_INACTIVE (as mentioned in the SA2 LS and CR [2]) is reduction of CN signaling required to change the CN endpoints of the N2/N3 reference points.  Specifically, traffic initially routed directly to the SN from the core network does not need to change path when the UE is moved to RRC_INACTIVE.  
RAN signaling (Xn and over-the-air) can also be reduced if bearers are not reconfigured during each suspend/resume operation.  This would require that the bearer configuration in PDCP for the SCG is maintained when the UE is suspended to RRC_INACTIVE and when it resumes to RRC_CONNECTED.  We think such benefit is also important and should be considered for this feature.  In addition to the bearer configuration, other parts of the configuration may be kept in addition to the bearer configuration (e.g. when the same PSCell as when the UE was suspended is applicable for the UE at resume).  
Proposal 1 The configuration of the SCG is maintained during suspend to RRC_INACTIVE and during resume to RRC_CONNECTED for NG-ENDC, NE-DC, and NR-DC.  Details of which part of the configuration is FFS.
2.2 DL/UL Data Arrival at an SN-terminated SCG/Split Bearer
Data associated with a bearer that can use the SCG leg (SN-terminated SCG/split bearer or MN-terminated split bearer) can be transmitted via the SCG after the UE transitions to RRC_CONNECTED. In order to study potential RAN2 impacts, we consider the case of DL data arrival to an SN-terminated SCG/split bearer.
When data arrives from the core network to the SN, the SN needs to inform the MN so the MN can page the UE.  The existing paging procedure can apply to this case, since the purpose is to move the UE to RRC_CONNECTED.  For data transmission directly to the SN while remaining in INACTIVE, the paging would need to indicate to the UE to perform RACH directly to the SN.  However, this can be added to the paging procedure in later releases without affecting the case of the UE transitioning to RRC_CONNECTED.
The stage 2 aspects of SN-triggered paging should be captured in the RAN2 MR-DC specification, but details of the signaling would be handled by RAN3.  

Proposal 2 The SN initiates paging in the MN when DL data arrives for an SN-terminated SCG/split bearer.  Details of the signaling are upto RAN3.
Due to mobility in RRC_INACTIVE, the UE may need to receive data from a different SN, or the PSCell may need to change within the same SN.  For instance, a different PSCell may require the UE to use a different lower-layer SCG configuration.  Another scenario may be where the UE resumes with a different MN/SN combination that requires re-negotiation of the SCG configuration (including bearer configuration) between the MN and the SN.
Observation 1:
Validity of the SCG configuration cannot be guaranteed during mobility in RRC_INACTIVE.

Measurements could be used by the network to determine whether an SN change or change of the PSCell is required.  However, such measurements are only available in RRC_CONNECTED. Providing SCG measurements in RRC_INACTIVE would be costly and would require significant specification effort.  Alternatively, the network could use blind configuration of the SCG, similar to what was agreed for SN addition for EN-DC.  This would avoid the need to wait for measurements to deliver the SCG data. If the SCG configuration determined blindly by the network has issues, the UE can trigger SCGFailure and the network will then reconfigure the SCG based on measurements.  This error case should not happen often and in most cases, the network can correctly determine the SCG configuration.   
Observation 2:
Blind configuration can be used to reduce the latency for transmission on SCG in most cases.

When the SCG configuration stored in the UE needs to be changed, it can be provided within the resume procedure (e.g. embedded in the resume message) or provided with an additional reconfiguration message.  If the UE can re-use the same stored SCG configuration, absence of the configuration can be used as an indication that the stored configuration can be re-used.  In either case, it is expected that the UE will employ default values for some parts of the lower-layer configuration (as with the normal resume procedure).
Proposal 3 The UE may receive a new SCG configuration (which replaces the stored configuration) during the resume procedure.  It is FFS which parts of the SCG configuration use a default configuration.
Similar to the SN modification procedure in EN-DC, the UE needs to confirm a reconfiguration of the SCG.  The reconfiguration complete can be incorporated into the resume procedure (e.g. embedded in the resume complete message). 

Proposal 4 The UE can confirm reconfiguration of the SCG during the resume procedure.

Finally, to complete re-establishment of the SCG, the UE should perform RACH to the SCG.  This allows the UE to synchronize the uplink timing on the SCG.  RACH can be performed using the new or stored configuration, depending on whether a new configuration was provided.

Proposal 5 The UE performs random access to the SCG following resume using the configuration provided in the resume procedure or the stored configuration (if not provided).
Following the SA2 LS to support this feature, it is expected that RAN3 will work in parallel on Xn related signaling.  It would thus be beneficial to keep them aware of any progress in RAN2.
Proposal 6 Send an LS to RAN3 to inform them of our decisions.

3 Conclusion
In this contribution the following observations and conclusions were made related to Dual Connectivity configuration in RRC_INACTIVE:

Observation 1:
Validity of the SCG configuration cannot be guaranteed during mobility in RRC_INACTIVE.

Observation 2:
Signaling reduction benefits of maintaining the SCG configuration are maximized if the network relies on blind configuration of the SCG during resume.

Proposal 7 The configuration of the SCG is maintained during suspend to RRC_INACTIVE and during resume to RRC_CONNECTED for NG-ENDC, NE-DC, and NR-DC.  Details of which part of the configuration is FFS.

Proposal 8 The SN initiates paging in the MN when DL data arrives for an SN-terminated SCG/split bearer.  Details of the signaling are upto RAN3.

Proposal 9 The UE may receive a new SCG configuration (which replaces the stored configuration) during the resume procedure.  It is FFS which parts of the SCG configuration use a default configuration.

Proposal 10 The UE can confirm reconfiguration of the SCG during the resume procedure.

Proposal 11 The UE performs random access to the SCG following resume using the configuration provided in the resume procedure or the stored configuration (if not provided).

Proposal 12 Send an LS to RAN3 to inform them of our decisions.
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