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1 Introduction
In Rel-16 WI LTE and NR Carrier aggregation and dual connectivity enhancements, one of the objectives describes as follows [1]:

3. 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
It was agreed in the RAN2#105 meeting that SCG configuration in RRCResume message can be considered to achieve the objective. [2]
Agreements

1 SCG Configuration in RRCResume message can be considered
In this contribution, we would like to discuss the potential directions and solutions of SCG configuration for RRC_INACTIVE state.
2 Discussion
In R16eDCCA, it is considered to support efficient and low latency serving cell configuration/activation. This can minimize latency needed for additional SN addition for data transmission. The objective applies to MR-DC, NR-NR DC and CA and should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode.
In the RAN2 #AH2[3], agreements on blind addition of SN was achieved to use the first RRC reconfiguration message to carry SCG configuration at least for EN-DC:

1:
At least for EN-DC, the MN can perform a blind addition of the SN and use the first RRC reconfiguration message following RRC connection establishment to carry the corresponding SCG configuration. (No additional functionality will be defined enable this)

During resume procedure, the AS security has been activated for inactive UE.  However, due to the limited size of UL RRC message, measurement result cannot be allowed to be sent with RRC resume request message. As described in the above agreement, it has been agreed that blind SN addition should be supported during initial context setup procedure without measurement result(s) at least in EN-DC. Hence, to support fast SCG addition in RRC resume procedure for INACTIVE UE in case of MR-DC, blind addition can be supported.
Proposal 1: To minimize latency needed for SCG addition for INACTIVE UE, blind SCG addition for RRC Resume procedure should be supported.  
In the following we take NE-DC and NR-DC as an example, but note that it was also supported for (NG)EN-DC architecture option and in that case the specification impact would be on 36.331. One possible approach is that blind SCG configuration can be provided via RRC resume message, as illustrated in Figure 1. Obviously, this is a fast approach to configure SCG and will bring some specification changes.
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Figure 1 RRC Resume with SCG configuration
Another possible approach is to provide SCG configuration using the first RRC Reconfiguration message following RRC Resume message, as illustrated in Figure 2. This is similar as the scheme for blind SN addition in EN-DC. This can also enable fast SN addition but will introduce extra signalling overhead.
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Figure 2 SCG configuration in the first RRC reconfiguration after RRC Resume
Proposal 2: Extend the RRCResume message with SCG configuration, e.g. adding mrdc-SecondaryCellGroupConfig. 
It should be pointed out that in R15 late drop UE will store in the UE INACTIVE AS Context the configured SCG configuration. Meanwhile upon the initiation of RRC Resume procedure, UE releases the stored SCG configuration. Also it’s indicated in RRCResume ASN.1 structure that SCG configuration is not provided in the RRCResume message.

RRCResume ::=                       SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcResume                           RRCResume-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCResume-IEs ::=                   SEQUENCE {

    radioBearerConfig              RadioBearerConfig 





OPTIONAL, -- Need M

    masterCellGroup                OCTET STRING (CONTAINING CellGroupConfig)OPTIONAL, -- Need M

    measConfig                     MeasConfig







OPTIONAL, -- Need M

    fullConfig                     ENUMERATED {true}





OPTIONAL, -- Need N

    lateNonCriticalExtension            OCTET STRING    




OPTIONAL,

    nonCriticalExtension                RRCResume-v15xy-IEs 

OPTIONAL
}

RRCResume-v15xy-IEs ::=             SEQUENCE {
    radioBearerConfig2            OCTET STRING (CONTAINING RadioBearerConfig) OPTIONAL, -- Need M
    sk-Counter                    SK-Counter




OPTIONAL, -- Cond S-KeyChange
    nonCriticalExtension          SEQUENCE{}




OPTIONAL
}

Then we may conclude that UE cannot really store SCG configuration (anyway UE releases the stored SCG configurations once UE initiates RRC Resume procedure).  So we may consider if it changes to that UE doesn’t release the stored SCG configuration during RRC Resume procedure, it will reduce the signalling overhead of SCG resume. Based on that, we may add an indication of whether to restore the SCG configuration in RRCResume. If the indication is absent, the SCG configuration is released. UE will process mrdc-SecondaryCellGroupConfig in RRCResume the same way like processing secondaryCellGroup in RRCReconfiguration. 
Proposal 3: Add some further enhancements on extending RRCResume with SCG configuration (mrdc-SecondaryCellGroupConfig), i.e. :

· upon initiation of RRC resume, SCG configuration is not released;
· in RRCResume, an extra indication is added to restore the SCG configuration, if the indication is absent, the SCG configuration is released;
· UE processes mrdc-SecondaryCellGroupConfig the same like processing secondaryCellGroup in RRCReconfiguration.
3 Conclusion
In this paper, we have discussed the potential directions and solutions of fast SCG configuration RRC_INACTIVE state UE, and have the following proposals:
Proposal 1: To minimize latency needed for SCG addition for INACTIVE UE, blind SCG addition for RRC Resume procedure should be supported.  
Proposal 2: Extend the RRCResume message with SCG configuration, e.g. adding mrdc-SecondaryCellGroupConfig. 
Proposal 3: Add some further enhancements on extending RRCResume with SCG configuration (mrdc-SecondaryCellGroupConfig), i.e. :

· upon initiation of RRC resume, SCG configuration is not released;
· in RRCResume, an extra indication is added to restore the SCG configuration, if the indication is absent, the SCG configuration is released;
· the UE processes mrdc-SecondaryCellGroupConfig the same like processing secondaryCellGroup in RRCReconfiguration.
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