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4.3
Network interfaces

4.3.1
Control Plane 
4.3.1.1
EN-DC 
In EN-DC, control plane signalling between the MeNB and the SgNB is performed by means of X2 interface signalling. Control plane signalling between the MeNB and the MME is performed by means of S1 interface signalling.

There is only one S1-MME connection per EN-DC UE between the MeNB and the MME. The MeNB and the SgNB involved in EN-DC for a certain UE control their radio resources and are primarily responsible for allocating radio resources of their cells. Respective coordination between MeNB and SgNB is performed by means of X2 interface signalling.

Figure 4.3.1.1-1 shows C-plane connectivity of MeNBs and SgNB involved in EN-DC for a certain UE: the S1-MME is terminated in MeNB and the MeNB and the SgNB are interconnected via X2-C.
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Figure 4.3.1.1-1: C-Plane connectivity for EN-DC.
4.3.1.2
MR-DC with 5GC
In MR-DC with 5GC (NGEN-DC, NE-DC), control plane signalling between the MN and the SN is performed by means of Xn interface signalling, Control plane signalling between the MN and the AMF is performed by means of NG-C interface signalling.

There is only one NG-C connection per UE between the MN and the AMF. The MN and the SN involved in MR-DC with 5GC for a certain UE control their radio resources and are primarily responsible for allocating radio resources of their cells. Respective coordination between MN and SN is performed by means of Xn interface signalling.

Figure 4.3.1.2-1 shows C-plane connectivity of MN and SN involved in MR-DC with 5GC for a certain UE: NG-C is terminated in the MN and the MN and the SN are interconnected via Xn-C.
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Figure 4.3.1.2-1: C-Plane connectivity for MR-DC with 5GC.
4.3.2
User Plane
4.3.2.1
EN-DC 
Figure 4.3.2.1-1 shows different U-plane connectivity options of the MeNB and the SgNB involved in EN-DC for a certain UE. Particular links are needed according to the bearer option used, as described below.
Different bearer options can be configured. U-plane connectivity depends on the bearer option configured:

-
For MCG bearers, the S1-U connection for the corresponding bearer(s) to the S-GW is terminated in the MeNB. The SgNB is not involved in the transport of user plane data for this type of bearer(s) over the Uu.

-
For MCG split bearers, the S1-U connection to the S-GW is terminated in the MeNB or the SgNB. PDCP data is transferred between the MeNB and the SgNB via X2-U. The SgNB and MeNB are involved in transmitting data of this bearer type over the Uu.

-
For SCG bearers, the SgNB is directly connected with the S-GW via S1-U. The MeNB is not involved in the transport of user plane data for this type of bearer(s) over the Uu.
-
For SCG split bearers, the S1-U connection to the S-GW is terminated in the SgNB. PDCP data is transferred between the SgNB and the MeNB via X2-U. The SgNB and MeNB are involved in transmitting data of this bearer type over the Uu.
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Figure 4.3.2.1-1: U-Plane connectivity for EN-DC.
4.3.2.2
MR-DC with 5GC
Figure 4.3.2.2-1 shows different U-plane connectivity options of the MN and SN involved MR-DC with 5GC for a certain UE. Particular links are needed according to the bearer option used, as described below.
Different bearer options can be configured. U-plane connectivity depends on the bearer option configured:

-
For MCG bearers, the corresponding NG-U connection to the UPF is terminated in the MN. The SN is not involved in the transport of user plane data for this type of bearer(s) over the Uu.

-
For MCG split bearers, the NG-U connection to the UPF is terminated in the MN. PDCP data is transferred between the MN and the SN Xn-U. The SN and MN are involved in transmitting data of this bearer type over the Uu.

-
For SCG bearers, the SN is directly connected with the UPF via NG-U. The MN is not involved in the transport of user plane data for this type of bearer(s) over the Uu.

-
For SCG split bearers (for NGEN-DC), the NG-U connection to the UPF is terminated in the SN. PDCP data is transferred between the SN and the MN via Xn-U. The SN and MN are involved in transmitting data of this bearer type over the Uu.
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Figure 4.3.2.2-1: U-Plane connectivity for MR-DC with 5GC.
X.Y
Bearer option selection
Editor’s note: the following text only covers MR-DC with 5GC but it should be made more generic to cover EN-DC as well. 
The following principles apply:
· [FFS] NG-U resources for a PDU session terminate either in the MN or in the SN;
· [FFS] If NG-U resources for a PDU session terminate in the MN, some flows may be realized as MCG bearer option, while some others may be realized as MCG split bearer option. If NG-U resources for a PDU session terminate in the SN, some flows may be realized as SCG bearer option, while some others may be realized as SCG split bearer option;
· [FFS] The MN decides which PDU sessions are realized as MCG bearer options and which are realized as SCG bearer options. The MN also decides which MCG bearer options are applied for which QoS flows, and configures the respective mapping to DRBs. The SN decides which SCG bearer options are applied for which QoS flows, and configures the respective mapping to DRBs;
· [FFS] The MN provides the SN:
-
For the MCG split bearer option, with
-
PDU-session-related and QoS flow information for those QoS flows realized as MCG split bearer option;
-
Information on how QoS flows are mapped onto the corresponding DRBs.

(Some QoS parameters – AMBR, GBR bit rate, etc. – the MN may change their values from those received from the NG-C)

-
For the SCG bearer option family, with
-
PDU-session-related and QoS information as received from the NG-C.

-
For the SCG split bearer option, with
-
PDU-session-related and QoS flow information for those QoS flows that the MN is willing to realize as SCG split bearers;
-
Information on which share of traffic the MN is willing to take (indicated e.g. as AMBR, GBR bit rate, etc. The MN may change their values from those received from the NG-C).

· [FFS] After it has admitted the radio resources, the SN provides the MN:
-
For the SCG split bearer option, with
-
Information about which QoS flows are realized as SCG split bearer option, and the respective mapping to DRBs.
X.Z
User data forwarding
Editor’s note: the following text only covers EN-DC but it should be made more generic to cover MR-DC with 5GC as well. 
Upon EN-DC specific activities, user data forwarding may be performed for E-RABs configured with the SCG bearer option or with the MCG split bearer option. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover. 
If data forwarding for MCG split bearer option is applied, the PDCP PDUs which are not acknowledged by the UE are forwarded from the corresponding node to the node hosting PDCP in the course of procedures involving the release of the SCG part of the split bearer (e.g., SgNB Modification, SgNB Release, Change of SgNB).
FFS for SCG bearer split
	Remaining text not changed
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