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1 Introduction

In RAN3 97 there was some discussion on X2 setup and node configuration update for option 3.Two working assumptions was agreed:
WA: Xn/X2 shall support protocol functions to reduce the number of cells to be exchanged/processed by peer nodes.

WA: The eNB will as per legacy X2AP mandatorily include all its served E-UTRA cells and send them to the gNB.

This contribution continues the discussion on this topic.
2 Discussion
X2 setup between eNB and en-gNB:

An issue related to reuse of the current X2 setup procedure for eNB and en-gNB is how to fill in those LTE related mandatory IEs in the X2 setup response message by an en-gNB. One proposal in [2] is to include the global en-gNB ID, based on which, the receiving eNB can ignore the LTE related mandatory IEs. However, the en-gNB still needs to fill in those mandatory IEs in the X2 response message with meaningless padding content.

We think that adopting a new X2 SETUP procedure for en-gNB and eNB is simpler. And a new procedure may also have benefits on specification maintenance and product implementation aspects. Similar proposal has been proposed in [3].

We also note that new X2 procedures are already agreed for EN-DC. It is preferable to follow the same principle for X2 setup between eNB and en-gNB as well.
Because RAN3 agreed that OAM may trigger the en-gNB to initiate X2 setup towards eNBs, a bi-direction new X2 setup procedure is needed.

Proposal 1: A new bi-direction X2 setup procedure is used to support X2 interface dynamic configuration between eNB and en-gNB, e.g., EN-DC X2 SETUP/RESPONSE. 
Node configuration update procedure in option 3:

Similar issue as X2 setup procedure also exist when applying the current eNB configuration update procedure to an en-gNB. 
Therefore, we propose to introduce two new procedures for eNB/en-gNB configuration update as well. The first is a new procedure tentatively named EN-DC ENB CONFIGURATION UPDATE which is introduced to enable an eNB to update configurations in neighbour en-gNBs. The second is a new procedure tentatively named EN-GNB CONFIGURATION UPDATE which is used to enable an en-gNB to update configurations in neighbour eNBs.
Proposal 2: New node configuration update procedures are used to support configuration update between neighbouring eNB and en-gNB, e.g., EN-DC ENB CONFIGURATION UPDATE/ACKNOWLEDGE and EN-GNB CONFIGURATION UPDATE/ACKNOWLEDGE.
Reduction of exchanged served cells information in X2 setup and node configuration update:
The need to reduce the information passed over the X2 interface during the setup procedure has been discussed and it has been agreed as a working assumption that protocol functions for this purpose shall be supported. It has also been pointed out that there are multiple purposes of sharing information about the served cells under an eNB. 

In addition to the multiple purposes of the list of served cells, it must also be considered that deployments may look significantly different between different network operators. If new protocol functions are introduced to handle large gNBs with very high number of served cells, it is preferable that the protocol mechanisms are general enough to be useful also in heterogeneous deployments with both small gNBs and large distributed gNBs. For small gNBs it would be useful to support autonomous configuration features, however it would be sufficient to have information about cells in a neighbourhood around it rather than all the cells in the large gNB.

One of the issues raised about sharing all the served cells is the high amount of signalling traffic that would be needed to update information about a potentially large number of cells. Reducing the number of reported served cells would reduce the need for sharing of configuration updates. Another approach that serves the same purpose is to share fewer information elements for each cell. A NG-RAN node needs more detailed information about neighbour cells that may be used as target cells in a handover than for other served cells under a neighbour node. In a large NG-RAN node, where only a few of the served cells are direct neighbours of cells in a neighbour node, there may be a significant saving of signalling traffic by reducing the information shared about the served cells that are not direct neighbours. 

For example, cells that are not neighbours the cell information may be needed for example in case of PCI configuration. The information that needs to be shared for all served cells of a gNB may therefore be limited to a few information elements, such as PCI. It therefore seems reasonable to share a few information elements for all cells served by the NG-RAN node, while for a subset of cells which are in a neighbourhood of the corresponding NR-RAN node the full served cell information is provided. Hence, as this example illustrates, it may be reasonable to have two different sets of cells with different amount of information shared about the cells in the sets.
At the X2 setup the information about which cells shall be considered neighbour cells, or neighbourhood cells, is included in the setup request and response messages. As proposed in [4] it may be possible for the requesting gNB to indicate target cells to be added in the neighbourhood subset by the responding gNB. It would be preferable to allow some flexibility to select the cells that shall be included in the subset to achieve different purposes as discussed in [1].

An illustrative example is given taking E-UTRAN served cell information as a baseline. 

Table 1: example of served cell info grouping

	Currently, the E-UTRAN served cell information contains:
	Set 1: full list of served cells with limited cell info, such as all the 1000 cells that an en-gNB serves
	Set 2: partial list of served cells with full cell info, such as cells neighbouring ECGI = A

	· PCI

· ECGI

· TAC

· Broadcast PLMNs

· E-UTRA Mode Info (FDD/TDD)

· Number of Antenna Ports

· PRACH configuration

· MBSFN Subframe Info
	· PCI

· ECGI

· TAC
	· ECGI

· TAC

· Broadcast PLMNs

· E-UTRA Mode Info (FDD/TDD)

· Number of Antenna Ports

· PRACH configuration

· MBSFN Subframe Info


As demonstrated in table 1, when receiving X2 setup message from an eNB, the en-gNB will respond with set 1, i.e., the full list of served cells of itself, and optionally set 2 in case an indication (e.g., served cells neighbouring ECGI A are required) is presented in the X2 setup message.
Proposal 3: The X2 setup contains both the full list of served cells with limited cell information and a partial list of served cells with full served cell information. The information to provide in each list is FFS.
3 Conclusion and Proposals
In this contribution, we continue the discussion of X2 interface setup and node configuration update between eNB and en-gNB. The following proposals are proposed.
Proposal 1: A new bi-direction X2 setup procedure is used to support X2 interface dynamic configuration between eNB and en-gNB, e.g., EN-DC X2 SETUP/RESPONSE. 

Proposal 2: New node configuration update procedures are used to support configuration update between neighbouring eNB and en-gNB, e.g., EN-DC ENB CONFIGURATION UPDATE/ACKNOWLEDGE and EN-GNB CONFIGURATION UPDATE/ACKNOKLEDGE.

Proposal 3: The X2 setup contains both the full list of served cells with limited cell information and a partial list of served cells with full served cell information. The information to provide in each list is FFS.
The stage 2 and stage 3 CR to reflect above proposals are provide in [5] and [6].
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