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1
Introduction
EN-DC operation requires an X2 interface between the eNB and the en-gNB. But the X2 interface may also be enhanced to serve other purposes, e.g., similarly to legacy functionality for inter-frequency LTE cells where the eNB is informed about possibly new LTE carrier frequencies, the Rel-15 eNB may also be informed about carrier frequencies for NR cells. In this paper we therefore look closer at scenarios for setting up the X2 interface following en-gNB deployment. And we propose to enhance the stage 2 description of inter-RAT ANR to cover NR cells.
2
Discussion
Before EN-DC can be enabled in a network, Rel-15 NR-capable UEs served by an EN-DC capable E-UTRAN will first operate as a legacy E-UTRAN UE (served by LTE cells only). Following deployment of one or more en-gNBs, the serving eNB may configure its served NR-capable UEs to perform inter-RAT measurements on the deployed NR carriers, and add detected NR cells in its Neighbour Relation Table (NRT), similarly to the legacy mechanism for LTE cells. We propose this extension of the inter-RAT ANR mechanism to be captured in TS 36.300 according to CR submitted to this meeting in [1].
Proposal 1: Capture in TS 36.300 an enhancement of the legacy mechanism for NRT update to include NR cells.

Configuration of UE connected mode inter-RAT measurements of NR cells and NRT update require a trigger as well as some NR related information in the eNB. The trigger will depend on the en-gNB deployment scenario:

· Scenario 1 – en-gNBs / NR cells are activated under a E-UTRAN which is “NR-ready”, but inter-RAT NR measurements are not, or not widely, activated because of no, or a low number of, active NR cells in the covered area. 
· Scenario 2 – en-gNBs / NR cells are activated under a E-UTRAN already widely supporting EN-DC. Served NR-capable UEs are therefore configured by the eNBs to regularly perform inter-RAT NR measurements on all relevant carrier frequencies.
Proposal 2: RAN3 to confirm that scenario 1 and 2 are both valid scenarios for en-gNB / NR cell activation.
A “plug-and-play” en-gNB / NR cell activation mechanism targeting scenario 1 would have some similarity with the activation of a new eNB in a legacy E-UTRAN, where the eNB is configured with TNL information permitting it to connect to one or more MMEs. In this case the newly deployed eNB will trigger the S1 Setup procedure and provide needed information to the MME. Similarly for Rel-15 NSA, during installation of a new en-gNB in the field, installation personnel (or a DL receiver embedded in the en-gNB/TRP) may detect the LTE cell(s) that are available at the point of installation and configure the en-gNB to setup X2 towards the corresponding eNB(s). OAM-based method for TNL discovery (manual lookup of IP-address based on eNB ID) may be sufficient in this scenario. Provided that the X2 Setup procedure conveys sufficient radio related information to configure inter-RAT measurements, the X2 Setup procedure triggered by the en-gNB may be used by the eNB as a trigger for configuration of inter-RAT measurements in its served NR-capable UEs. In LTE the only information needed to configure UE connected-mode inter-frequency measurements is the carrier band and frequency, conveyed by the EARFCN. RAN3 would need confirmation from RAN1/RAN2 whether any additional, e.g. beam-related, information is needed for UE connected-mode inter-RAT measurements of NR cells.
Proposal 3: For scenario 1, enable “plug-and-play” en-gNB deployment by allowing the X2 Setup procedure to be triggered by the en-gNB towards an eNB, conveying the information needed to configure UE measurements of NR cells.

Observation 1: RAN3 needs confirmation from RAN1/RAN2 about which information is needed in the eNB for configuration of UE connected-mode inter-RAT measurements of NR cells, in order to have a full view of ANR related impacts from NR on X2.
Under scenario 2, the already activated inter-RAT NR measurements will ensure that the E-UTRAN will detect the newly deployed NR cell, and X2 setup will be triggered by the eNB towards the en-gNB if needed. 
Proposal 4: For scenario 2, allow the X2 Setup procedure to be triggered by the eNB towards an en-gNB. 

3
Conclusion
We have proposed:
Proposal 1: Capture in TS 36.300 an enhancement of the legacy mechanism for NRT update to include NR cells.

Proposal 2: RAN3 to confirm that scenario 1 and 2 are both valid scenarios for en-gNB / NR cell activation.
Proposal 3: For scenario 1, enable “plug-and-play” en-gNB deployment by allowing the X2 Setup procedure to be triggered by the en-gNB towards an eNB, conveying the information needed to configure UE measurements of NR cells.

Proposal 4: For scenario 2, allow the X2 Setup procedure to be triggered by the eNB towards an en-gNB. 

We also observed:

Observation 1: RAN3 needs confirmation from RAN1/RAN2 about which information is needed in the eNB for configuration of UE connected-mode inter-RAT measurements of NR cells, in order to have a full view of ANR related impacts from NR on X2.
A draft CR to TS 36.300 is submitted to this meeting in [1]. Stage 3 (X2AP) enhancements are provided in [2].
References

[1]

R3-172993, Introduction of inter-RAT ANR towards NR cells, draft CR to TS 36.300, Nokia, Nokia Shanghai Bell
[2]
R3-172995, Support for inter-RAT ANR towards NR cells, draft CR to TS 36.423, Nokia, Nokia Shanghai Bell
