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Introduction
In this contribution, there is a discussion on exchanging AMF Set information between neighbouring NG-RAN nodes over Xn interface to indicate list of all the AMF Sets to which the NG-RAN node belongs.
[bookmark: _Hlk110416859]Discussion
During the discussion in Rel-17, we reached the agreement that exchanging only AMF Region Information contains a complete list of global AMF region IDs to which the NG-RAN node belongs in the XN SETUP procedure and Configuration Update procedure. The procedural descriptions and the definition of AMF Region Information IE in TS 38.423 are highlighted as follows: 
	8.4.1.2	Successful Operation


Figure 8.4.1.2: Xn Setup, successful operation
The NG-RAN node1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate NG-RAN node2. The candidate NG-RAN node2 replies with the XN SETUP RESPONSE message.
The AMF Region Information IE in the XN SETUP REQUEST message shall contain a complete list of Global AMF Region IDs to which the NG-RAN node1 belongs. The AMF Region Information IE in the XN SETUP RESPONSE message shall contain a complete list of Global AMF Region IDs to which the NG-RAN node2 belongs.
9.2.3.83	AMF Region Information
This IE indicates the Global AMF Region IDs of the AMF Regions to which the NG-RAN node belongs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	AMF Region Information
	
	1
	
	

	>Global AMF Region Information Item
	
	1..<maxnoofAMFRegions>
	
	

	>>PLMN Identity
	M
	
	9.2.2.4
	

	>>AMF Region Identifier
	
	1
	
	

	>>>AMF Region ID
	M
	
	BIT STRING (SIZE (8))
	



	Range bound
	Explanation

	maxnoofAMFRegions
	Maximum no. of AMF Regions an NG-RAN node can be connected to. Value is 16.





[bookmark: _Hlk131374353]Furthermore, the specification text in TS 38.401 as shown below is describing the relationship among NG-RAN node, AMF Region and AMF Set in NG-flex configuration. It is specified that each NG-RAN node should connect to all AMFs of AMF Sets within an AMF Region supporting at least one slice also supported by the NG-RAN node.
	In NG-Flex configuration, each NG-RAN node is connected to all AMFs of AMF Sets within an AMF Region supporting at least one slice also supported by the NG-RAN node. The AMF Set and the AMF Region are defined in TS 23.501 [3]. 


The above stage 2 text was agreed and introduced into the spec at RAN3#103 meeting, in [R3-192040]. The rationality of such text is that a NG-RAN node shall connect to all the AMF Sets that supports at least one same slice as the NG-RAN node does in a AMF region. And it was also agreed that one NG-RAN node does not need to connect to the AMF Sets if there is not a common slice supporting by two AMF Sets. The original intention is to limit the number of NG connections that a NG-RAN node has to support. Therefore, there is no AMF Set Information exchanged in XN currently. 
The consequence is that when a UE attempts to initiate a Xn handover on the border of two NG-RAN nodes belonging to different AMF Sets, as illustrated in figure 1 below, a handover failure may occur at the moment that it moves from its source NG-RAN node belonging to its serving AMF Set to target NG-RAN node belonging to another AMF Set. The direct cause of the failure is no NG connection between target NG-RAN node and UE’s serving AMF Set. In the 5G network deployment of operators, an AMF region may manage a huge geographical area including many AMF sets, and the size of each AMF Set may be comparable to one city. Therefore, it is impossible and not feasible for one NG-RAN node to connect all the AMF Sets supporting the same slice as the NG-RAN node does within an AMF region, e.g., the slice eMBB.
[bookmark: _Hlk131637125]Observation 1: It is found that a handover failure may occur when a UE attempts to initiate a Xn handover on the border of two NG-RAN node belonging to different AMF Sets.
Observation 2: The direct cause of the handover failure is no NG connection between target NG-RAN node and the UE’s serving AMF Set.
Observation 3: It is impossible and not feasible for one NG-RAN node to connect all the AMF Sets supporting the same slice as the NG-RAN node does within an AMF region, e.g., especially the slice eMBB.


Figure 1: Scenario – UE Handover on the border of two NG-RAN node belongs to different AMF Sets 
Therefore, we put forward two options to resolve the aforementioned issue:
· Option 1: Exchange AMF Set Information to indicate list of all the AMF Sets to which the NG-RAN node belongs on Xn. So that the source NG-RAN node can avoid triggering the Xn handover.
· Option 2: Ensure each NG-RAN node connecting to all AMFs of AMF Sets within an AMF Region supporting at least one slice also supported by the NG-RAN node based on implementation.
From our view, we prefer to support option 1. Since option 2 is a tough implementation of deployment, as we mentioned above, it would be full of challenges and cost expensive to guarantee each NG-RAN node connecting to all AMF Sets within an AMF Region. It is not reliable for operators to build the connection between AMF Sets and NG-RAN nodes supporting a same slice if the AMF region manages several provinces or cities. By comparison, the connection built between NG-RAN nodes and AMFs within one AMF Set is accessibility. In order to avoid the handover failure across AMF Sets on Xn, we suggest to exchange the AMF Set information in Xn Setup procedure. After obtaining the information, the serving NG-RAN node will not handover the UE to a target NG-RAN node which has no NG connection with the UE’s serving AMF Set.
[bookmark: _Hlk131637143]Proposal 1: It is proposed that RAN3 to discuss and agree that exchanging the AMF Set information over Xn to avoid the Xn handover failure across AMF Sets.
Conclusions
In this contribution, we identify the potential issues when UE handover on the border of two NG-RAN node belonging to different AMF Sets, and analyse the necessity to exchange the AMF Set information between serving gNB and neighbouring gNBs in advance. The following observations and proposals are listed below:
Observation 1: It is found that a handover failure may occur when a UE attempts to initiate a Xn handover on the border of two NG-RAN node belonging to different AMF Sets.
Observation 2: The direct cause of the handover failure is no NG connection between target NG-RAN node and the UE’s serving AMF Set.
Observation 3: It is impossible and not feasible for one NG-RAN node to connect all the AMF Sets supporting the same slice as the NG-RAN node does within an AMF region, e.g., especially the slice eMBB.
Proposal 1: It is proposed that RAN3 to discuss and agree that exchanging the AMF Set information over Xn to avoid the Xn handover failure across AMF Sets.
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