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1 Introduction 

An (X2) IP address of the neighbour eNB is required to establish an SCTP association for X2. Different methods have been proposed during the previous RAN3 meetings. In this contribution we identify key characteristics and attempt to compare the different solutions.
2 Discussion
Table 1 provides the description of key characteristics that have been identified during the previous discussions.
Table 1 Description of key characteristics

	Key characteristic
	Description

	Support for unidirectional neighbour relation
	Can any eNB receive (X2) IP address of the neighbour eNB?

(Cell) Neighbour Relations are defined as uni-directional. Although X2 is bi-directional interface, only one of the eNB-s in the eNB neighbour pair may be aware of the neighbour eNB and/or identify the need to establish X2 association.

	(X2) IP address restrictions
	Does the distribution method have any restrictions on:

a) the number of IP addresses the eNB has, 

b) how the IP addresses are used in the eNB, 

c) usage of multi-homing based redundancy.

	Dependence on central database
	Are the (X2) IP addresses stored in some form of central database that may have to be introduced because of the (X2) IP address distribution mechanism?
The node may be a new node in the network that operator has to maintain or it may place additional requirements on the already existing node.

	Manual remote (X2) IP address configuration
	Is there any node involved where the remote (X2) IP has to be manually configured?

If true then the SON use case is only partially handled.

	Exchange of (X2) IP addresses between MME (pools)
	Is it possible to exchange (X2) IP address between MME pools?

This may be required for e.g. inter cell interference coordination

	Distribution of only required (X2) IP addresses
	If the distribution method provides only the IP address of relevant neighbour?

The distribution method impacts the amount of data the eNB has to store


Table 2 provides the comparison between X2 IP address distribution methods.

Table 2 Comparison between X2 IP address distribution methods

	Key characteristic
	DNS ‎[1]
	S1 HO ‎[4]
	Broadcast via MME ‎[2]
	Request from MME ‎[3]
	Domain Manager ‎[5]

	Support for unidirectional neighbour relation
	YES (+)

Any eNB can request the (X2) IP address of another eNB from the DNS server.
	YES (+)

The source eNB receives the (X2) IP address of the target eNB.
	NO (-)

In case the MME does not store the (X2) IP addresses provided by the eNB-s then an eNB does not receive (X2) IP addresses of eNB-s started up earlier.

YES (+)

In case the MME behaves as central database.
	YES (+)

The source eNB receives the IP address of the target eNB.
	YES (+)

Any eNB can request the (X2) IP address of another eNB from the Domain Manager.

	(X2) IP address restrictions
	NO (+)

Any (set of) IP address(es) can be signalled.
	NO (+)

Any (set of) IP address(es) can be signalled.
	YES (-)

eNB can not control what IP address will be used for the X2 association in case eNB has multiple (X2) IP addresses unless SCTP ADDIP functionality is used.
	YES (-)

eNB has to use the same IP address for X2-C as for S1-C unless SCTP ADDIP functionality is used.
	NO (+)

Any (set of) IP address(es) can be signalled.

	Dependence on central database
	YES (-)

DNS servers have to be deployed in the network.
	NO (+)

There is no central database that holds the (X2) IP addresses.
	NO (+)

In case the MME does not store the (X2) IP addresses provided by the eNB-s then an eNB does not receive (X2) IP addresses of eNB-s started up earlier.

YES (-)

In case the MME behaves as central database.
	NO (+)

The information stored for S1-C association is re-used
	YES (-)

Domain manager have to be deployed in the network.

	Manual remote (X2) IP address configuration
	NO (+)

The DNS resource records are updated dynamically by the eNB (see RFC 2136 / RFC 3007).
	NO (+)
	NO (+)


	NO (+)
	NO (+)

eNB-s update the IP addresses stored in Domain Manager dynamically.

	Exchange of (X2) IP addresses between MME (pools)
	YES (+)

DNS server(s) can hold (X2) IP addresses of all eNB-s in the network.
	YES (+)

The (X2) IP addresses are exchanged during inter MME handover.
	NO (-)

There is no mechanism to exchange the (X2) IP addresses over S10 interface
	NO (-)

The MME has IP addresses only of the eNB-s it is currently connected to.
	YES (+)

Domain Manager or NMS can hold (X2) IP addresses of all eNB-s in the network.

	Distribution of only required (X2) IP addresses
	YES (+)

The eNB requests the (X2) IP address of the eNB it wants to establish X2 association.
	YES (+)

(X2) IP address is exchanged only between the eNB-s that have cell Neighbour Relation.
	NO (-)

(X2) IP addresses of all eNB-s are broadcasted to the eNB-s the MME believes to have cell Neighbour Relations.
	YES (+)

The eNB requests the (X2) IP address of the eNB it wants to establish X2 association.
	YES (+)

The eNB requests the (X2) IP address of the eNB it wants to establish X2 association.

	SCORE
	4
	6
	-2
	2
	4


3 Conclusion and proposal

S1 Handover, DNS and Domain Manager based solutions show clear benefit compared to other proposals, considering the evaluation in Table 2. Therefore it is proposed that RAN3 selects one of those three solutions as method for distribution of (X2) IP addresses.
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