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1
Introduction
This paper discusses information that need to be exchanged during X2 setup and configuration update between an eNB and a gNB to support the EN-DC scenario.
2
Discussion
2.1
Requirements

Information exchanged between two eNBs during X2 setup and configuration update, serves the purpose of e.g.:

· enable the eNB to configure measurements in served UEs to detect inter-frequency and intra-frequency LTE neighbour cells;
· based on received measurement reports, enable the eNB to identify a suitable handover target eNB, and also a suitable target cell within the target eNB.
For the case of EN-DC, as per current understanding, the information exchanged during EN-DC X2 setup (between an eNB and an en-gNB) will enable the following functionality in the eNB:
· configure inter-RAT measurements in served UEs to detect NR cells;
· based on received measurement reports, enable the eNB to identify a suitable candidate gNB for EN-DC operation. According to TS 37.340, the choice of the SCG cell(s) is done by the SgNB: “The MeNB provides the latest measurement results for SgNB to choose and configure the SCG cell(s).”
On inter-RAT measurement configuration, the following is currently captured in TS 37.340 [1]: 
· “If the measurement is configured to the UE in preparation for the Secondary Node Addition procedure described in sub-clause 10.2, the Master node should configure the measurement to the UE.” 
Also, the following can be found in TS 37.340.

· “The UE acquires, at least, […] NR-PSS/SSS and PBCH (if the SN is a gNB) of the PSCell”
The purpose of reading NR-PSS/SSS is to obtain the NR-PCI. The purpose of reading PBCH is to enable the UE to acquire the SFN of the NR Scell, which is required for the UE to access the cell and is not reported to the network.
2.2
Served cell information

2.2.1 
Radio related information

In order to fulfil the requirement for inter-RAT measurement configuration, we believe for the time being that the following information is needed on the X2 interface per served NR cell:

· carrier frequency (ARFCN)
· SMTC-Config, which currently is defined by RAN1 as “SS/PBCH block Measurement Timing Configuration, including SSB periodicity/offset and SSB duration”

We believe that RAN2/RAN4 would need to provide RAN3 with more details relative to ARFCN. For SMTC-Config, a RAN2-defined RRC container to be conveyed on X2 might be a suitable approach.

Observation 1: RAN3 will need input from RAN2 and RAN4 regarding information required in the eNB to configure NR inter-RAT measurements, e.g. ARFCN and SMTC-Config. 

Also, as per current understanding, all information required for the en-gNB to provide SgNB service towards a UE will be sent in the SgNB Addition message. The en-gNB will therefore not need served E-UTRA cell information for the purpose of EN-DC operation.
Observation 2: The en-gNB will not need served E-UTRA cell information for EN-DC operation.
2.2.2 
RAN sharing
The justification section of the Rel-15 NR WID [2] indicates: “3GPP RAN working groups are to specify features that enable new NR system to work successfully in commercial deployments.” Based on this, but although not explicitly mentioned in the WID, our assumption is that Rel-15 NR should support RAN sharing. In this case, in order to be able to select an SgNB providing required PLMN support, PLMN information is needed on X2 per served NR cell.
Observation 3: To enable choice of SgNB in RAN sharing scenario, the eNB needs PLMN information per NR cell served by neighbour gNBs.
We therefore propose:

Proposal 1: EN-DC X2 Setup to convey radio-related information and RAN-sharing related information per served NR cell in Rel-15. 
2.3
Neighbour cell information

In the Rel-15 E-UTRAN four kinds of neighbour cell information exists: E-UTRA/NR neighbours of served E-UTRA cells, and E-UTRA/NR neighbours of NR cells. One functionality of the neighbour information may be to provide PCI disambiguation, but also CGI reading may serve that purpose. And, once established, EN-DC is based on per-RAT mobility decisions in MeNB and SgNB. This could mean that inter-RAT neighbour cell information on X2 is not needed for EN-DC operation. Still, before EN-DC is established, the eNB needs to determine a candidate SgNB based on inter-RAT measurements reported by the UE. This requires a neighbour relation going from the E-UTRA cell to the NR cell, based on which the gNB ID could be deduced. The establishment of this neighbour relation would typically be done by UE CGI reading, and any related PCI confusion issue can also be detected by that approach. However, for the anticipated ASN.1 freeze planned for March 2018, based on Dec. 2017 functionality, RAN2 has decided not to broadcast NR SI, and CGI reading will therefore not be available. 
The temporary absence of CGI reading could either be compensated by OAM in the eNB or by OAM in the en-gNB. The latter would require neighbour cell information (E-UTRA neighbours per served NR cell) to be transferred on X2, and that the eNB maps those uni-directional NCRs towards the corresponding NR neighbour cell per served E-UTRA cell NCRs. But taking into account that CGI reading will be available in the final Rel-15 ASN.1 freeze and that NCRs are defined as uni-directional in stage 2, we propose to use eNB-based OAM and hence not to introduce X2 signalling specifically for this purpose.
Proposal 2: Absence of neighbour relation establishment by CGI reading in December 2017 to be compensated by eNB OAM.
Neighbour cell information (NR neighbour per served E-UTRA cell) could also be used by the en-gNB to detect inter-RAT PCI confusion scenario seen by the eNB. However, taking into account the relative low number (~1000) of NR PCIs, correction of such PCI confusion may anyway be difficult, and a signalling solution doesn’t seem beneficial in our view. We therefore believe that neighbour cell information is not needed for EN-DC X2 Setup.
Observation 4: Neighbour cell information on X2 is not needed for EN-DC operation.
2.4
Avoid sending all served NR cells

The following working assumption was made at RAN3#97: “WA: Xn/X2 shall support protocol functions to reduce the number of cells to be exchanged/processed by peer nodes.”, but final agreement is pending decision on the maximum number of cells to be supported in the gNB.
The following mechanisms for NR cell subset selection have been proposed in previous RAN3 meetings:
· The eNB A or gNB A requests information by sending a list of NCGI to the gNB B on X2/Xn.  The gNB provides served NR cell information for each listed cell. 
· eNB A sends list of NR neighbours per served E-UTRA cell, or the gNB A sends list of NR neighbours per served NR cell, to the gNB B. The gNB B provides served NR cell information for each listed cell.
The main difference between these two families of solutions is that the former doesn’t require sending served cell information. Handling in the gNB B may also be easier for the case where more than one served E-UTRA or NR cell detects the same neighbour NR cell. Also, for EN-DC, we could not so far identify any need to transmit served E-UTRA cell information from the eNB to the gNB, and it seems preferable to choose the same family of solutions for X2 and Xn. 
Proposal 3: If needed, for reduced number of served cells sent on X2/Xn, use mechanism based on explicit NCGI list.

Based on this, it also seems that it will not be needed to include neither served E-UTRA cell information, nor neighbour information, in EN-DC X2 setup.
Proposal 4: Served E-UTRA cell information is not needed for EN-DC X2 Setup.
Proposal 5: Neighbour cell information is not needed for EN-DC X2 Setup.
3
Conclusion
We have made the following observations:
Observation 1: RAN3 will need input from RAN2 and RAN4 regarding information required in the eNB to configure NR inter-RAT measurements, e.g. ARFCN and SMTC-Config.
Observation 2: The en-gNB will not need served E-UTRA cell information for EN-DC operation.

Observation 3: To enable choice of SgNB in RAN sharing scenario, the eNB needs PLMN information per NR cell served by neighbour gNBs.
Observation 4: Neighbour cell information on X2 is not needed for EN-DC operation.
and the following proposals:

Proposal 1: EN-DC X2 Setup to convey radio-related information and RAN-sharing related information per served NR cell in Rel-15. 
Proposal 2: Absence of neighbour relation establishment by CGI reading in December 2017 to be compensated by eNB OAM.

Proposal 3: If needed, for reduced number of served cells sent on X2/Xn, use mechanism based on explicit NCGI list.

Proposal 4: Served E-UTRA cell information is not needed for EN-DC X2 Setup.
Proposal 5: Neighbour cell information is not needed for EN-DC X2 Setup.
An associated text proposal defining message contents is submitted to this meeting in [3].
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