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1 Introduction

In RAN3 97bis a baseline CR for stage 3 on X2 setup and node configuration update was agreed. This contribution continues the discussion on following open issues:
· Whether NR neighbour information should be exchanged and what information is included.

· How to support partial served NR cell information exchange.

· Remove FFSes in BL CR.

2 Discussion
2.1 Exchange of NR Neighbour information

The NR neighbour’s neighbour information could be used by the M-eNB to collect potential candidates for EN-DC without relying on UE reports after. E.g., X2 interface can be established beforehand between eNB and one of en-gNBs serving the NR neighbour’s neighbour. As commented by other companies, such kind of information can also be used by the M-eNB to construct proper inter-RAT measurement configuration to UEs.
Proposal 1: NR cells’ NR Neighbours are exchanged to eNB by the en-gNB in EN-DC setup and configuration update procedure.
As described in EN-DC stage 2 spec, the Sen-gNB initiated secondary node change procedure is supported. If the Sen-gNB selects the new Sen-gNB with the knowledge of E-UTRA cells’ NR neighbour information, the case that selecting an en-gNB having no X2 with the MeNB can be minimized, and the case that selecting an en-gNB having no neighbour relation with the M-eNB can be avoid.
Proposal 2: EUTRA cells’ NR Neighbours are exchanged to en-gNB by the eNB in EN-DC setup and configuration update procedure.
With experience from LTE, the PCI, ECGI, ARFCN and TAC of EUTRA cells are included in the E-UTRA neighbour information. Such kind of information are sufficient for most use cases in LTE, and seems like a reasonable starting point for EN-DC. The tracking area code can be optional, as in the present X2 setup procedure.

Proposal 3: NR Neighbour information includes NR-PCI, NR-CGI, NR-ARFCN and TAC (optional) of NR cells.
2.2 Signalling load reduction for NR cell information 
The main feature of X2 interface between eNB and en-gNB is to support EN-DC. From this perspective, it’s beneficial for an eNB to maintain the whole picture of served NR cells of a neighbour en-gNB. This may facilitate the eNB to select more proper target second node for UEs.

Indeed, the most popular use case of EN-DC in phase 1 of 5G is that a pico en-gNB deployed at hotspot acts as a secondary node to a mast macro eNB which serving cells usually have wide coverage.
In such typical use case, there is no signalling overhead issue. Furthermore, having the full served cell list of neighbour nodes is helpful to enquire the mapping relation between CGI and PCI without further requesting the UE to report.

Hence, full list of served NR cells of an en-gNB should be exchanged to eNB. Considering the special rare case of an en-gNB hosting huge amount cells (e.g., 10000 cells), it could be reasonable to exchange the full list of served NR cells optionally, e.g., based on request of the initiating node.
By doing that, the Cells Assistance Information Request may be designed as following:
	IE/Group Name
	Presence
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	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality
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Observation: It is beneficial to exchange full list of served NR cells of en-gNB to eNB for EN-DC.
Proposal 4: Full list of served NR cells of en-gNBs are exchanged optionally based on request of the initiating node.

In order to avoid frequently subsequent update to the content of served NR cells, the served NR cell information should be designed as simple as possible, which means only essential cell attributes can be included in the full list.
There is also no need to include all detailed served cell info in the full served cell list from functionality point of view, for example, the usage of PRACH configuration and MBSFN information of NR cells seems unclear for EN-DC.

Considering the neighbour information exchanged are the most essential cell attributes, we propose to follow this principle for the full list of served NR cells as well.
Proposal 5: The cell information in full list of served NR cells may only include limited essential information, such as, NR-PCI, NR-CGI, and NR-ARFCN.
Partial list of served NR cell information exchange was discussed several meetings as an option to reduce the signalling amount of served NR cells of an en-gNB and the need of subsequent configuration updates. 
The MeNB does need information about the served cells in the SgNB, for example to configure mobility measurements it needs the carrier frequencies of the served NR cells of the gNB.  

The mobility measurements could be made more efficient if the MeNB can use more detailed radio information, in particular reference signal configuration for the SS/PBCH of the NR cells would allow it to configure the UEs with SMTC (SS block measurement timing configuration). 
If coverage and capacity is optimized with different beam patterns the SS timing could be changed. This could cause significant gNB configuration updates if it is shared to the neighbour eNB for all cells in the gNB. 
It may therefore be preferable to share the information only for cells that a UE served by the MeNB needs to measure, i.e. neighbour cells of cells in the MeNB.
The above elaboration deems that a partial cell list of en-gNB with detailed cell info is necessary.
This option can also reduce the need for subsequent configuration update messages. Furthermore, exchanging two lists is a further proof solution, which means that information exchanged to support future features can be introduced only in the partial cell list.
Table 1 shows an example.

Table 1: example of served cell info grouping for EN-DC setup and configuration update
	Currently, the E-UTRAN served cell information contains:
	Set 1: full list of served cells with limited cell info of an en-gNB
	Set 2: Partial list of served cells with detailed cell info

	· PCI

· ECGI

· TAC

· Broadcast PLMNs

· E-UTRA Mode Info (FDD/TDD)

· Number of Antenna Ports

· PRACH configuration

· MBSFN Subframe Info
	· PCI

· NR-CGI
· NR-ARFCN 

	· PCI

· NR-CGI

· TAC
· Detailed radio configuration (NR-ARFCN, UL/DL BW, SMTC)
· Others to be enhanced in future


If the gNB initiates the X2 setup it may include only the full list of served cells, and the eNB may request additional information using the Cell Assistance Information Request List in an EN-DC Configuration Update.
Proposal 6: A Cell Assistance Information Request List can optionally be included in the setup request and in EN-DC Configuration Update to indicate a set of cells for which complete served cell information shall be provided. 

2.3 Clean up FFSes
The value of maxCellinen and maxnoofNRNeighbours are still FFS in the BL CR. Considering following agreements for NR cell ID and gNB ID length,

· Length of cell ID is 36 bits

· WA: min length for gNB ID is 22 bits

· Max length for gNB ID is 32 bits

The maxCellinen-gNB and the maxnoofNRNeighbours can be set to 65535.

Proposal 7: maxCellinen-gNB and maxnoofNRNeighbours are set to 65535.
3 Conclusion and Proposals
In this contribution, we continue the discussion of X2 interface setup and node configuration update between eNB and en-gNB and conclude the following proposals:
Proposal 1: NR cells’ NR Neighbours are exchanged to eNB by the en-gNB in EN-DC setup and configuration update procedure.

Proposal 2: EUTRA cells’ NR Neighbours are exchanged to en-gNB by the eNB in EN-DC setup and configuration update procedure.
Proposal 3: NR Neighbour information includes NR-PCI, NR-CGI, NR-ARFCN and TAC (optional) of NR cells.
Observation: It is beneficial to exchange full list of served NR cells of en-gNB to eNB for EN-DC.
Proposal 4: Full list of served NR cells of en-gNBs are exchanged optionally based on request of the initiating node.

Proposal 5: The cell information in full list of served NR cells may only include limited essential information, such as, NR-PCI, NR-CGI, and NR-ARFCN.
Proposal 6: A Cell Assistance Information Request List can optionally be included in the setup request and in EN-DC Configuration Update to indicate a set of cells for which complete served cell information shall be provided.
Proposal 7: maxCellinen-gNB and maxnoofNRNeighbours are set to 65535.
The stage 3 TP to the baseline CR is provided in [2].
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