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1
Introduction

The objective of this contribution is to provide an initial analysis of the role of the E1 control signalling in different NG-RAN connectivity scenarios. We look at the different NG-RAN connectivity scenarios and, for each scenario, we discuss the role of the E1 interface. 
2
Discussion

The first NG-RAN connectivity scenario that we analyse is shown in Figure 1. In this scenario, the PDU Sessions are terminated in the CU-UP. This scenario covers for the following connectivity options:
· Option 2: The UE is connected using only NR. The UE can use single connectivity or multi-connectivity (offered by either two DUs, or one DU and the peer NG-RAN node).

· Option 4 with MN-terminated bearers: The UE is using dual-connectivity with NR that acts as Master, and E-UTRA that acts as Secondary (offered by the peer NG-RAN node).

· Option 7 with SN-terminated bearers: The UE is using dual-connectivity with E-UTRA that acts as Master (offered by the peer NG-RAN node), and NR that acts as Secondary.

The E1 control signalling should allow the CU-CP to configure (at least) the following resources in the CU-UP:

· PDU Session related resources: 
· NG-U tunnels configuration: The E1 signalling should allow to configure the NG-U tunnels between the CU-UP and the UPF. This includes for instance the allocation of the NG-U DL TEIDs and the exchange of NG-U UL TEIDs received from 5GC.

· SDAP configuration: The E1 signalling should allow to configure SDAP resources. There is one (optional) SDAP entity per PDU session. It includes for instance the configuration of the mapping between the QoS-flows and the data radio bearers (DRBs).
· Slice configuration: The E1 signalling should allow to exchange information about slices and the configuration of any related slice parameters, which are defined per PDU Session.
· Data radio bearers (DRBs) related resources: 

· F1-U tunnels configuration: The E1 signalling should allow to configure the F1-U tunnels between the CU-UP and the DU(s). This includes for instance the allocation of the F1-U UL TEIDs and the exchange of F1-U DL TEIDs received from the DU.

· Xn-U tunnels configuration: The E1 signalling should allow to configure the Xn-U tunnels between the CU-UP and peer NG-RAN nodes (possibly also between CU-UPs). This is needed for dual-connectivity operation (option 4, 7 and NR-NR DC), but also for data forwarding.

· PDCP configuration: The E1 signalling should allow to configure the PDPC entity. There is one PDCP entity configured per DRB. The PDCP configuration includes functions, such as compression and security (ciphering, integrity protection).
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Figure 1: Resource configuration for PDU Session resources terminated in a CU-UP, with (optionally) a peer NG-RAN node connected via Xn

The E1 signalling should also provide the support for all the dual-connectivity procedure. In some cases, the signalling over E1 and Xn-C may need to be coupled in the stage-2 flows. The E1 interface should also provide the support for RRC_INACTIVE, including functions such as the DL delivery notification.   

Observation 1: 
In a scenario where the PDU Session resources are terminated in the CU-UP, the E1 singalling should provide the possibility to configure PDU Session related resources, DRB related resources and QoS-flows related parameters. 
The second NG-RAN connectivity scenario that we analyse is shown in Figure 2. In this scenario, the PDU Sessions are terminated in the peer NG-RAN node. This scenario covers for the following connectivity options:

· Option 4 with SN-terminated bearers: The UE is using dual-connectivity with NR that acts as Master, and E-UTRA that acts as Secondary (offered by the peer NG-RAN node).

· Option 7 with MN-terminated bearers: The UE is using dual-connectivity with E-UTRA that acts as Master (offered by the peer NG-RAN node), and NR that acts as Secondary.
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Figure 2: Resource configuration for PDU Session resources not terminated in the CU-UP, Xn connected to a peer NG-RAN node.
For dual-connectivity, the peer NG-RAN node could be directly connected to the DU. In this case, the CU-UP and the E1 interface would not be involved.

However, we cannot exclude the possibility of “indirect” user plane connectivity between the peer NG-RAN node and the DU via the CU-UP. This can be achieved by concatenating the Xn-U and F1-U interfaces. In such case, the E1 signalling should provide the means to configure the Xn-U tunnels and map them to the related F1-U tunnels. No other functions are needed over E1 to support this scenario.
Observation 2: 
In a scenario where the CU-UP is part of the SN and it does not terminate the PDU Session resources, the E1 singalling should provide the possibility of configuring and concatenating Xn-U and F1-U interfaces.

To support NG-RAN operation, all the scenarios and connectivity options described above need to be supported.
Proposal 1: 
The E1 signalling should be designed to support all the NG-RAN scenarios and the related dual-connectivity options.

3
Conclusion
In this paper we provided an initial analysis of the role of the E1 control signalling in different NG-RAN connectivity scenarios
Proposal 1: 
The E1 signalling should be designed to support all the NG-RAN scenarios and the related dual-connectivity options.
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