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1. Introduction
The feature of “E-UTRA – NR Cell Resource Coordination” was introduced in the context of EN-DC in Rel-15, where eNB and en-gNB may coordinate their local cell radio resources via X2AP relevant procedures, such as:

8.7.15
E-UTRA – NR Cell Resource Coordination

8.7.15.1
General

The purpose of the E-UTRA – NR Cell Resource Coordination procedure is to enable coordination of radio resource allocation between an eNB and an en-gNB that are sharing spectrum and whose coverage areas are fully or partially overlapping. During the procedure, the eNB and en-gNB shall exchange their intended resource allocations for data traffic, and, if possible, converge to a shared resource.

The procedure uses non-UE-associated signalling.

However, it is not fully clear whether the radio resource sharing operation may also be conducted between 4G eNB and 5G standalone gNB, which may be deployed without any EN-DC operation. In this contribution, we shall discuss and consolidate this issue.
2. Discussion

Per current TS36.423, all EN-DC associated operations are related to en-gNB (a logic entity may be inside gNB), but not gNB. Actually, en-gNB is deemed as kind of E-UTRA node in TS36 series, and gNB is deemed as kind of NG-RAN node in TS38 series, and so far there is no direct interface between two RAN nodes of different 3GPP systems. It may be questionable whether X2 interface is allowed to be setup between 4G eNB and 5G gNB as shown in Figure1 below, so breaking the legacy principle?

Observation 1: It is questionable whether X2 interface is allowed to be setup between 4G SA eNB and 5G SA gNB, e.g. for radio resource sharing purpose?
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Figure 1
According to TS36.300 section 22.3.4a, there is one new ANR attribute “No EN-DC”, which prohibits some local NR cells of en-gNB from EN-DC operation. One of the main use cases would be that en-gNB only use X2 interface to coordinate radio resources with eNB, but does not provide EN-DC service. However, it is questionable whether it is valid scenario that all local NR cells of en-gNB are prevented from EN-DC operation, so that en-gNB seems useless from eNB viewpoint at all. In our mind, in order to justify the “en-gNB”, there should be at least one local NR cell of en-gNB that can provide EN-DC service in deployment.
22.3.4a
Automatic Neighbour Relation Function towards NR

The ANR function described in section 22.3.2 and 22.3.4 applies towards NR with enhancements as follows:

An existing NCR from a source E-UTRA cell to a target NR cell means that eNB controlling the source cell knows the NCGI and PCI of the target cell.

An X2 link may be set up between eNB and en-gNB. The NoRemove, the NoHO and the NoX2 attributes apply when the en-gNB parents the target cell. Each NCR has the following additional attribute:

-
No EN-DC: If checked, the Neighbour Cell Relation shall not be used by the eNB for EN-DC.
Each E-UTRA cell contains an Inter Frequency Search list. This list contains all frequencies that shall be searched.

The PCI is defined by the carrier frequency and NR-PCI.

NOTE:
The eNB may use the PCI reported by the UE to look up NCGI, TAC and supported PLMN-ID(s) in O&M provisioned information or in information received on the X2 interface.

Observation 2: For en-gNB in practical deployment, despite of the fact that some local NR cells can be prevented from EN-DC operation, there should be at least one local NR cell providing EN-DC service, so that the en-gNB can be of real use.
5G Standalone gNB needs not be backward compatible with en-gNB (e.g. gNB needs not to support E-RAB, 4G QoS or S1/X2 etc), hence gNB needs not always to support EN-DC operation, i.e. there can be no logic en-gNB inside gNB.
Observation 3: 5G Standalone gNB needs not be backward compatible with en-gNB, i.e. there can be no logic en-gNB function inside gNB.

Even if certain gNB is made to be compatible with en-gNB, i.e. there is logic en-gNB inside gNB, X2 interface can be setup in-between, but the X2 interface should be still regarded as between eNB and en-gNB.
Observation 4: X2 interface can only be setup for gNB that is backward compatible with en-gNB, and the X2 interface should be still regarded as between eNB and en-gNB, but not between eNB and gNB.
Therefore we can still assume that so far, E-UTRA and NR radio resource sharing is always linked to EN-DC operation with en-gNB. E-UTRA and NR radio resource sharing cannot be done between 4G eNB and 5G gNB.

Proposal 1: In E-UTRAN, the E-UTRA and NR radio resource sharing is always linked to EN-DC operation with en-gNB.
Proposal 2: X2 interface cannot be setup between 4G eNB and 5G standalone gNB; hence the E-UTRA and NR radio resource sharing cannot be done between 4G eNB and 5G standalone gNB.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: In E-UTRAN, the E-UTRA and NR radio resource sharing is always linked to EN-DC operation with en-gNB.
Proposal 2: X2 interface cannot be setup between 4G eNB and 5G standalone gNB; hence the E-UTRA and NR radio resource sharing cannot be done between 4G eNB and 5G standalone gNB.
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///////////////////////////////////////////////////////////////          first change        /////////////////////////////////////////////////////////////////////////////

20.2.1
X2-CP Functions

The X2AP protocol supports the following functions:

-
Intra LTE-Access-System Mobility Support for UE in ECM-CONNECTED:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;
-
Handover cancellation.
-
Support of DC for UE in ECM-CONNECTED:

-
Establishment, Modification and Release of a UE context at the SeNB;

-
Control of user plane tunnels between MeNB and SeNB for a specific UE for split bearer and data forwarding;
-
Provision of the TNL information of the S1 user plane tunnels for SCG bearers.

-
Support of EN-DC for UE in ECM-CONNECTED:

-
Establishment, Modification and Release of a UE context at the SgNB;

-
Control of user plane tunnels between MeNB and SgNB for a specific UE for split bearer, SCG split bearer and data forwarding;

-
Provision of the TNL information of the S1 user plane tunnels for SCG bearers and SCG split bearers.

-
Support of inter-eNB UE Context Resume:

-
Retrieval of UE context for a UE which attempts to resume its RRC connection in an eNB different from where the RRC connection was suspended.

-
Load Management;

-
General X2 management and error handling functions:

-
Error indication;

-
Setting up the X2;

-
Resetting the X2;

-
Updating the X2 configuration data;

-
X2 Release;

-
X2AP Message Transfer;

-
Registration;

-
X2 Removal.

-
Mobility failure event notification and information exchange in support of handover settings negotiation;

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation.

-
Support of physical layer resource coordination between eNB and en-gNB, but not between eNB and gNB.
//////////////////////////////////////////////////////////////////////        end         //////////////////////////////////////////////////////////////////////////////////
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