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1. Introduction
SA2 agreed that “Dual Connectivity SCG configuration can be maintained while the UE is in RRC Inactive state” and sent an LS to RAN2 and RAN3 with the accompanying 23.501 CR [1]. This was in response to the RAN3 conclusion [2] previously which confirmed “the feasibility, from RAN3 point of view, of keeping SDAP/PDCP network resource configuration on both MN and SN for UEs in RRC_INACTIVE, while removing Lower Layer resources”.
When this topic was discussed in RAN2#99bis, the following was agreed and captured in a response LS to SA2 [3]:

 “RAN2 had discussed this in RAN2#99 and agreed not to maintain the dual connectivity configuration when UE returns from suspended/inactive in Rel-15.  RAN2 is still discussing what this implies in terms of SDAP/PDCP configurations in the SCG”

On a related topic, for EN-DC case, RAN2#101 agreed that “In EN-DC, the SCG configuration is kept in the UE during suspension. The UE releases the SCG configuration (but not the radio bearer configuration) during resumption initiation."
In this contribution, we discuss and conclude that NR-DC with Inactive can be supported by keeping the SN configuration and suggest a response LS to SA2 and RAN3 accordingly.
2. Discussion
We will use the “SN configuration in Inactive mode” to refer to the necessary components to be kept in UE Context in order to enable resuming DC operation without going through SN Addition.

The main benefit of keeping SN configuration in Inactive mode is the ability to utilize the gains of Dual Connectivity faster when the UE resumes the connection. Otherwise, the UE will have to go through the complete SN addition procedure, including measurement triggering and reporting. The ability to resume DC upon moving to Connected is quite valuable for both user experience (faster throughput, less power) and network efficiency (less time to serve the UE, less signaling) since many times the user data is bursty and being able to serve the user data in a shorter time with less overhead signaling benefit both the UE and the network. Similar goals also motivated the LTE CA enhancements in Rel-15 where the UE can utilize CA immediately after moving to Connected.

From the UE perspective, keeping additional SN configuration by itself is trivial as it is just a memory issue. This was already agreed even for EN-DC with LTE suspension. The additional functionality will be for the UE procedures as follows:
1. Handling of SN configuration during UE mobility and resume
2. Paging if SN terminated bearers are kept in the network
The second issue, which can happen due to data arrival to SN terminated bearers (note that the UE is in CN-Connected mode), can be solved if all bearers are moved to MN terminated before suspension. If this is not preferred by RAN2, alternatively, RAN3 can define Xn signaling where SN can indicate data arrival to the MN; this option can allow keeping all the bearers intact.

Observation 1: Moving SN terminated bearers to MN during suspension can solve paging due to data arrival at the SN. An alternative, which can allow to keep the bearers unchanged, is to define Xn signaling to enable SN informing MN of data arrival.
In Inactive mode, the UE can move within the configured RNA without any uplink signaling where its context can be transferred via Xn. For NR-DC, the question is whether the UE can keep the SN configuration when it moves to another MN. If the SN has Xn connection to the new MN and the cell quality for the SN is sufficient, it makes sense to keep the SN configuration. Otherwise, MN can release the SN configuration when the UE resumes, either immediately if there is no Xn connectivity or based on measurement results or SCG failure as in normal DC operation. One simplification could be for the UE to release SN configuration (except for bearers) when it resumes at another MN. This can be suboptimal when the UE is within the coverage of a SN at the border of two MNs but may also prevent too many SCG failures during resumption when it is not.
Observation 2: When UE resumes, the MN can release the SCG configuration if it is not suitable for DC operation.

Observation 3: The mobility and resume procedure can be simplified if the UE releases SCG configuration when it resumes at another MN.
For the UE context in Inactive, RAN2 has previously made the following agreements:

· The UE context in RRC_INACTIVE includes the configuration of radio bearers, logical channels and security.  The UE maintains the same PDCP entity like in RRC_CONNECTED and maintains PDCP COUNT and SN of PDCP.  The possibility to maintain the RLC entity and SN is FFS.  Additional information can be considered for the context if a need is identified
· SDAP configuration is stored in inactive (user plane session should discuss whether there is any SDAP state information that needs to be maintained in inactive.
RAN2 has not yet finalized the UE AS context to be kept in Inactive mode for NR SA. A companion paper [6] discusses the contents of this context. Assuming RAN2 agrees to support Inactive mode for NR-DC, in addition to the non-DC context, it should be decided which parts of the CG-Config shown below should be part of the UE Context:
CG-Config-IEs ::=


SEQUENCE {


scg-CellGroupConfig




OCTET STRING (CONTAINING RRCReconfiguration)
OPTIONAL,


scg-RB-Config





OCTET STRING (CONTAINING RadioBearerConfig)

OPTIONAL,


configRestrictModReq



ConfigRestrictModReqSCG






OPTIONAL,


drx-InfoSCG






DRX-Info









OPTIONAL,


candidateCellInfoListSN



OCTET STRING (CONTAINING CandidateCellInfoList)
OPTIONAL,


measConfigSN





MeasConfigSN








OPTIONAL,


selectedBandCombinationNR


BandCombinationIndex






OPTIONAL,


nonCriticalExtension



SEQUENCE {}









OPTIONAL
}

After RAN2 agrees on the UE AS Context for non-DC case, the analogous components for SN can also be kept.

Observation 4: The parts of the SN configuration for dual connectivity in Inactive mode can follow the MN configuration to be kept in the UE Context.
Based on the above, RAN2 should align with SA2 and RAN3, introduce the necessary changes to keep the SCG configuration in Inactive mode and inform SA2 and RAN3.
Proposal 1: RAN2 should introduce the necessary changes to keep dual connectivity configuration in Inactive mode 
Proposal 2: RAN2 should respond to SA2 LS and provide the requested “confirmation that the lower layer UE to RAN procedures when UE resumes the RRC connection in the Master RAN node will be defined in TS 38.300”.
A TP for 38.300 is also provided in the Annex.

3. Conclusion
In this contribution, we discussed the coexistence between RRC inactive and dual connectivity which was introduced by SA2 and expected to be also introduced by RAN3.
 Observation 1: Moving SN terminated bearers to MN during suspension can solve paging due to data arrival at the SN. An alternative, which can allow to keep the bearers unchanged, is to define Xn signaling to enable SN informing MN of data arrival.

Observation 2: When UE resumes, the MN can release the SCG configuration if it is not suitable for DC operation.

Observation 3: The mobility and resume procedure can be simplified if the UE releases SCG configuration when it resumes at another MN.
Observation 4: The parts of the SN configuration for dual connectivity in Inactive mode can follow the MN configuration to be kept in the UE Context.
Proposal 1: RAN2 should introduce the necessary changes to keep dual connectivity configuration in Inactive mode 
Proposal 2: RAN2 should respond to SA2 LS and provide the requested “confirmation that the lower layer UE to RAN procedures when UE resumes the RRC connection in the Master RAN node will be defined in TS 38.300”.
A TP for 38.300 is provided in the Annex.
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Support for NR-DC with RRC_INACTIVE
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Figure X: Suspend and Resume with NR-DC
UE Suspension with NR-DC is used to keep the network side NR-DC configuration established, including N2 and Xn interface C-plane, U-plane and bearer contexts while lower layer MCG and SCG resources are released. The lower layer MCG and SCG resources are re-established as described below by means of RRC Reconfiguration.

Editor’s Note: RRC related details are FFS.

Editor’s Note: Figure depicts suspend and resume in case the UE resumes in the same SN and MN where it was suspended. Whether further scenarios need to be depicted needs further discussions.

1.
MN may request SN to report UE activity status.

2.  The SN may notify the MN about user data inactivity for SN terminated bearers.

3.
The MN decides to suspend the UE.

4./5.
The MN triggers the MN initiated SgNB Modification procedure, requesting the SN to release the lower layer resources.

6.
The UE is suspended.

7./8.
After a period of inactivity, the UE initiates resumption.

9./10. The MN triggers the MN initiated Xn SN Modification procedure to inform about the UE’s resumption and request to re-establish SN resources. PDCP entities in SN will be re-established.

11. The RRC Reconfiguration procedure re-establishes MR_DC.<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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