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Introduction

This contribution analysis the mandatory AMF region information IE in Xn setup procedure and provides update for the IE.
Discussion
Table 1 GU group ID IE in X2AP setup procedure
	
	X2 SETUP REQUEST
	X2 SETUP RESPONSE

	Tabular description
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	Procerual description
	An eNB1 initiates the procedure by sending the X2 SETUP REQUEST message to a candidate eNB2. The candidate eNB2 replies with the X2 SETUP RESPONSE message. The initiating eNB1 shall transfer the complete list of its served cells and, if available, a list of supported GU Group Ids to the candidate eNB2. The candidate eNB2 shall reply with the complete list of its served cells and shall include, if available, a list of supported GU Group Ids in the reply.


As shown in table 1, the GU group ID IE was introduced in LTE for the purpose of determining the type of handover for the SON function. This IE is optional in X2 setup request and X2 setup response messages.

Table 2 GU group ID IE in XnAP setup procedures
	
	XN SETUP REQUEST
	XN SETUP RESPONSE

	Tabular description
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	Procerual description
	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.


As shown in table 2, the AMF region information IE in the XN interface corresponds to the GU group ID IE.AMF region information was introduced from start of TS 38.423. The AMF Pool information IE was introduced as mandatory in the 38.423 v01 version of the XN setup request message, and this IE was subsequently replaced by the the name of AMF region information. AMF region information is optional when it is introduced in the XN setup response message. Procedural description added in the late version that NG-RAN node shall carry the IE in the message during XN setup .

Observation 1: GU group ID IE is optional in X setup procedure while AMF region information IE is mandatory in Xn setup procedure.
With connectivity of an IP network, connectivity between an NG-RAN node and all AMF/UPFs should be possible , however similar as in LTE, NG connectivity is regionally restricted. In order to overcome with regionally restricted NG connectivity, similar as MME pool , AMF region concept was introduced to 5GC. The AMF region concept enables NG-Flex function. Based on above analysis , NG-Flex function is not mandatory for NR network.
	TS 38.401
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 3GPP TS 23.501 [3]. 


Observation 2: NG-flex function is not mandatory for NR network.

Based on the observation 1 and 2, when NW does not support NG-FLEX function, based on current specification Xn interface can not setup between NG-RAN nodes.

Another case is for Xn setup between en-gNBs. Since no control plane connection between en-gNB and core network, based on current specification that two node should provide Pool/Region information , XN interface can not setup. Up to now, there is no limitation to prevent two en-gNB setup Xn interface. The interface may be benefit in some SON function such as load balance. 

Observation 3: Xn interface can not setup between NG-RAN nodes without NG-Flex function and between en-gNB. 

Proposal: AMF Region information IE be optional in Xn setup procedure for Rel-15 and Rel-16.
3. Conclusion

In this contribution , proposals are:
Observation 1: GU group ID IE is optional in X setup procedure while AMF region information IE is mandatory in Xn setup procedure.

Observation 2: NG-flex function is not mandatory for NR network.

Observation 3: Xn interface can not setup between NG-RAN nodes without NG-Flex function and between en-gNB. 

Proposal 1: AMF Region information IE be optional in Xn setup procedure for Rel-15 and Rel-16.The CR can be found in [3][4].
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