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1 Introduction

There were some discussion on ANR and the potential X2AP impact for option 3 family last meeting. The suggestion is to continue working on a similar framework as X2. 
This contribution continues the discussion of X2AP part for supporting ANR for option 3 family scenarios, i.e., focusing on the impact on X2 setup and configuration update.
2 Discussion
X2 setup procedure impact in option 3:

There is no technical issue to reuse the X2 setup request message for an eNB to trigger X2 interface setup towards a gNB. Because the number of LTE neighbour information can be set to 0 in option 3. 

However, the IEs in X2 setup response including global eNB ID, Served cells, and Neighbour Information for each served cell all are mandatory and only applicable for LTE. 
The main issue is how to handle those mandatory IEs in the gNB. One proposal is to include the global gNB ID in [1], based on which, the receiving eNB can ignore the mandatory LTE related IEs. However, the gNB still needs to fill the mandatory IEs in the X2 response message. 
We think that adopting a new X2 SETUP procedure for gNB and eNB is simpler. And a new procedure may also have benefits on specification maintenance and product implementation. Similar proposal has been proposed in [2].
Proposal 1: Option 3 will use a new X2 setup procedure for gNB and eNB, which is separate to the existing one for eNBs, e.g., NEW X2 SETUP and NEW X2 SETUP RESPONSE (name FFS). 
Configuration update procedure in option 3:

Similar issues like above for X2 setup also exist when applying the current eNB configuration update procedure to gNBs. 
Therefore, we propose to introduce a new procedure as well.
On the direction from gNB to eNB, a new procedure named as GNB CONFIGURATION UPDATE is introduced to enable the gNB update its configuration in the eNB.
Proposal 2: Option 3 will use a new node configuration update procedure for gNB and eNB which is separate to the existing one for eNBs, e.g., NEW ENB CONFIGURATION UPDATE and NEW ENB CONFIGURATION UPDATE ACKNOWLEDGE(name FFS). On the direction from gNB to eNB, a new procedure named as GNB CONFIGURATION UPDATE is used.
Exchange of NR neighbour information between two eNBs:
In last meeting, there were proposals, in [1], to propose exchange of NR neighbour information between two eNBs together with the served LTE cells. There are two benefits if X2 setup and configuration update procedures are enhanced with NR neighbour information:
· The case that several eNBs adjacent with one same NR cell is very natural in reality network. An eNB may decide for EN-DC purpose to setup the X2 interface towards the NR cells received from peer eNB during X2 setup or configuration update. 
· Based on the NR neighbour information exchanged on X2 interface, the eNB may learn the knowledge about which LTE neighbour has the same NR neighbour cells with itself. So that, the candidate target eNB for MeNB handover without SgNB change procedure can be easily identified. 
Based on above analysis, we support to exchange the NR neighbour information between two eNBs together with the served LTE cell information over X2 interface.
Proposal 3: X2 SETUP and eNB CONFIGURATIN UPDATE are enhanced to exchange NR neighbour information together with the served LTE cells information between eNBs.
Exchange of NR neighbour information between eNB and gNB:
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Figure 1: IEs design for X2 setup between eNB and gNB
In the X2 setup request from eNB to gNB, the served LTE cells shall be carried to distinguish the neighbours among LTE cells at the gNB side, although it is not clear how to use them in the gNB. 
It is FFS whether the LTE neighbours should be also transferred from eNB to gNB. However, the NR neighbours of each served LTE cells are better to be transferred. Because this information can help the gNB select the target gNB in the case of SgNB initiated secondary node change, and minimize the possibility of rejection by the MeNB due to lack of neighbour relationship between the MeNB and the target slave gNB.
At the other side, it is also questionable and FFS whether an option 3 gNB can maintain LTE neighbours, and whether the LTE neighbours needs to be transferred to the eNB in the X2 setup response message.
We think that at least the NR neighbours of each served NR cell of the gNB should be transferred to the eNB in the X2 setup response message.
Proposal 4: The eNB transfers the served LTE cells and corresponding NR neighbours to the gNB in NEW X2 SETUP REQEUST. The gNB transfers the served NR cells and corresponding NR neighbours to the eNB in NEW X2 SETUP RESPONSE.

Similar handling can be applied to the eNb/gNB configuration update procedure. 
Proposal 5: The eNB updates the served LTE cells and corresponding NR neighbours in the gNB by NEW ENB CONFIGURATION UPDATE. The gNB updates the served NR cells and corresponding NR neighbours in the eNB by a new message of GNB CONFIGURATION UPDATE.
Range bond design for NR cells

Currently, the maximal value of maxCellineNB is 256, and the maximal value of maxnoofNeighbours is 512. In last meeting, there was discussion about not including all the NR cells in X2 setup. However, this will limit the product implementation. Which means that subsequent configuration update procedure is always needed after X2 setup. 
Therefore, we propose to define new constants and extend the maximal values for the gNB correspondingly in standard. And whether all NR cells information are transferred in one step or by several subsequent messages is left to implementation.
Proposal 6: Two new constants maxCellingNB and maxnoofNRNeighbours are defined and the maximal values are extended comparing to LTE.
3 Conclusion and Proposals
In this contribution, we focus on the X2 stage 3 spec impact to support of X2 interface setup and configuration update between eNB and gNB. The following proposals are concluded.
Proposal 1: Option 3 will use a new X2 setup procedure for gNB and eNB, which is separate to the existing one for eNBs, e.g., NEW X2 SETUP and NEW X2 SETUP RESPONSE (name FFS). 
Proposal 2: Option 3 will use a new node configuration update procedure for gNB and eNB which is separate to the existing one for eNBs, e.g., NEW ENB CONFIGURATION UPDATE and NEW ENB CONFIGURATION UPDATE ACKNOWLEDGE(name FFS). On the direction from gNB to eNB, a new procedure named as GNB CONFIGURATION UPDATE is used.
Proposal 3: X2 SETUP and eNB CONFIGURATIN UPDATE are enhanced to exchange NR neighbour information together with the served LTE cells information between eNBs.
Proposal 4: The eNB transfers the served LTE cells and corresponding NR neighbours to the gNB in NEW X2 SETUP REQEUST. The gNB transfers the served NR cells and corresponding NR neighbours to the eNB in NEW X2 SETUP RESPONSE.

Proposal 5: The eNB updates the served LTE cells and corresponding NR neighbours in the gNB by NEW ENB CONFIGURATION UPDATE. The gNB updates the served NR cells and corresponding NR neighbours in the eNB by a new message of GNB CONFIGURATION UPDATE.

Proposal 6: Two new constants maxCellingNB and maxnoofNRNeighbours are defined and the maximal values are extended comparing to LTE.

A stage 3 CR to 36.423 to reflect above proposals are provide in [3].
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