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1. Introduction
In RAN2#99 meeting, RAN2 made the following agreements [1]: 

	 For MR-DC and NR-DC we will not support that the UE can resume the DC configuration after the UE returns from suspended/inactive in Rel-15.


Then RAN2 replied to SA2 in R2-1712063 [3] as below.

	RAN2 thanks SA2 for the LS on coexistence between RRC inactive and dual connectivity (S2-176158).

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.


In RAN2#100 meeting, RAN2 had discussions on whether to adopt the R13 suspend/resume procedure for EN-DC, but no agreement was reached. In this paper we provide a simple proposal to address this issue.

2. Suspend/resume handling for ENDC
In EN-DC the master eNB is connected with EPC, hence no inactive handling is applicable to EN-DC, i.e. the MeNB should act according to the R13 suspend/resume procedure. The only issue is how to handle the SCG configuration during suspension/resumption.

As a reference, the SCG configuration related part of R13 suspend/resume procedure is listed below:

Suspend: 
MME enters ECM-IDLE. Data related to the S1AP association, UE Context and bearer context, necessary to resume the connection is kept in the eNB, UE and the MME. (Note that for the UE in the ECM-IDLE state. There is no S1_MME and no S1_U connection for the UE in the ECM-IDLE state) [1].

As part of the UE context, the SCG configuration is also kept in the eNB, UE and the MME.

Resume:

If the UE is resuming an RRC connection[2] :

release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);

From the above it can be seen that the DC configuration is not resumed during the RRC resumption procedure due to the release of the SCG configuration at RRC resumption, which satisfies the agreement made in RAN2#99.

So, for simplicity, we propose that the same SCG configuration handling as in R13 suspend/resume procedure could be adopted for EN-DC.

One related issue is that, in EN-DC, the SCG can be reconfigured without MN involvement (via SRB3). So when the MN triggers the suspension the SCG configuration kept in the MN might not be same as in the SN. It can be argued whether it is necessary to update the SCG configuration kept in the MN to keep it aligned with the one in the SN. Considering that the EN-DC configuration is not resumed in R15 and the SCG configuration will be deleted in the resumption, there’s no need to update the SCG configuration kept in the MN before suspension.

Observation 1: Although the SCG configuration might be different with respect to the one stored in MN, e.g. due to an SCG reconfiguration without MN involvement, there’s no need to update the cellgroupconfig part of SCG configuration stored in the MN before suspension, since the SCG configuration is anyway deleted at resumption.
Proposal 1: For Rel-15 EN-DC, the SCG configuration handling during resumption should follow the LTE DC approach, i.e. the SCG configuration is kept in the MN and UE during suspension; the UE then releases the SCG configuration during resumption initiation.
It’s also proposed to add the description for SCG configuration handling at suspend/resume in TS 37.340.

Proposal 2: Add the description for SCG configuration handling at suspend/resume in TS 37.340.
3. Conclusion

Observation 1: Although the SCG configuration might be different with respect to the one stored in MN, e.g. due to an SCG reconfiguration without MN involvement, there’s no need to update the cellgroupconfig part of SCG configuration stored in the MN before suspension, since the SCG configuration is anyway deleted at resumption.
Proposal 1: For Rel-15 EN-DC, the SCG configuration handling during resumption should follow the LTE DC approach, i.e. the SCG configuration is kept in the MN and UE during suspension; the UE then releases the SCG configuration during resumption initiation.
Proposal 2: Add the description for SCG configuration handling at suspend/resume in TS 37.340.
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4.2
Radio Protocol Architecture

4.2.1
Control Plane

In MR-DC, the UE has a single RRC state, based on the MN RRC and a single C-plane connection towards the Core Network. Figure 4.2.1-1 illustrates the Control plane architecture for MR-DC. Each radio node has its own RRC entity (E-UTRA version if the node is an eNB or NR version if the node is a gNB) which can generate RRC PDUs to be sent to the UE.

RRC PDUs generated by the SN can be transported via the MN to the UE. The MN always sends the initial SN RRC configuration via MCG SRB (SRB1), but subsequent reconfigurations may be transported via MN or SN. When transporting RRC PDU from the SN, the MN does not modify the UE configuration provided by the SN.

In EN-DC and NGEN-DC, at initial connection establishment SRB1 uses E-UTRA PDCP. After initial connection establishment MCG SRB (SRB1 and SRB 2) can be configured by the network to use either E-UTRA PDCP or NR PDCP. The PDCP version change (release of old PDCP and establish of new PDCP) of SRBs can be supported via a handover procedure (reconfiguration with mobility) or with a reconfiguration without mobility, when the network knows there is no UL data in buffer. For EN-DC capable Ues, NR PDCP can be configured for DRBs and SRBs also before EN-DC is configured.

If the SN is a gNB (i.e. for EN-DC and NGEN-DC), the UE can be configured to establish a SRB with the SN (SRB3) to enable RRC PDUs for the SN to be sent directly between the UE and the SN. RRC PDUs for the SN can only be transported directly to the UE for SN RRC reconfiguration not requiring any coordination with the MN. Measurement reporting for mobility within the SN can be done directly from the UE to the SN if SRB3 is configured.

Split SRB is supported for all MR-DC options, allowing duplication of RRC PDUs generated by the MN, via the direct path and via the SN. Split SRB uses NR PDCP. This version of the specification does not support the duplication of RRC PDUs generated by the SN via the MN and SN paths.
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Figure 4.2.1-1:
Control plane architecture for EN-DC (left) and MR-DC with 5GC (right).

In EN-DC, the SCG configuration is kept in the MN and the UE during suspension. The UE releases the SCG configuration (but not the DRB configuration) during resumption initiation.
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