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Discussion
1.
Introduction
In last meeting, for the peer discovery the following working assumption was agreed, that is, the eNB learns the X2GW IP address via enhancement of the SON configuration transfer, based on which this paper will check whether this working assumption can be turned into a final agreement and how to precisely define the enhancement if yes. 
2.
Discussion
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Fig.1. Architecture for Rel-12 HeNB mobility enhancement.
In last meeting, for the peer discovery the following options were discussed: 
A.  The eNB is preconfigured with the IP address of the X2GW and uses local signalling with the X2GW to know the availability of peer nodes
B.  The eNB learns the IP address of the X2GW and the availability of peer nodes via enhanced TNL address discovery procedure

C.  The eNB receives the IP address of the X2GW during the X2 setup 

D.  The eNB receives the IP address of the X2GW from the existing TNL address discovery procedure instead of the IP address of the peer (change of behaviour of the SON configuration transfer)
Among them, option B was agreed as working assumption. The main concern is whether option D can work or not, which means the existing TNL address discovery procedure is used by only change of behaviour of the SON configuration transfer. 
For example, in Fig.1 UE1 discovers HeNB3. The problem would be that how the Macro eNB1 learns the IP address of the X2-GW. If we follow the logic of option D, that is, by using the normal TNL address discovery procedure the target HeNB3 intentionally feeds back the TNL address of X2-GW instead of the one of itself. In this way, the Macro eNB1 can initiate the X2 setup with X2-GW when it receives the address. However, this solution cannot solve the HeNB type problem. That is, Macro eNB has no way to know the HeNB supports direct X2 interface or X2 going through X2-GW. This is the first problem. On the other hand, since the original SCTP scalability problem is mainly in Macro eNB, it should have the priority to decide direct or indirect X2 connection. With the solution above, Macro eNB loses the priority, which could be the second problem. Two problems are related and need to be solved together. 
In order to solve the first problem above, a solution could be as follows: 
·  HeNB makes a decision to change its TNL address into the one of X2-GW and adds one indication
The indication gives clear information regarding direct or indirect. In this way, HeNB has the priority to decide, which makes Macro eNB passive. The second problem cannot be solved, that is, whether SCTP scalability problem is serious or not should be decided by Macro eNB. 
Thus another solution is given as follows: 
·  Macro eNB includes one explicit indication in the request message, which gives the preference of Macro eNB. 
Based on that, the target HeNBs may give the corresponding feedback. This solution seems to work. But the problem of this solution is how Macro eNB knows the target HeNB is legacy version or Rel-12 HeNB in advance. A situation may happen that Macro eNB makes a preference of indirect connection while the target HeNB3 does not support it. Thus the target may either reject the request or reply with its own TNL address. The first case is not good for the X2 connection itself. The second case has problem of misunderstanding when the Maco eNB receives the reply. 
Therefore, the good solution would be 
·  when HeNB receives the request from Macro eNB, it added the X2-GW IP address if it supports the X2-GW. If not, it just feeds back the IP address of its own. The Macro eNB takes the priority to determine one connection way, direct or indirect, depending on the current number of SCTP connections. 
The solution above can solve the first and second problem together. And for precisely defining the enhancement, the X2 TNL Configuration Info of SON Information Reply can be enhanced as follows: 
9.2.3.29
X2 TNL Configuration Info

The X2 TNL Configuration Info IE is used for signalling X2 TNL Configuration information for automatic X2 SCTP association establishment.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	eNB X2 Transport Layer Addresses
	
	1 .. <maxnoofeNBX2TLAs>
	
	
	
	

	>Transport Layer Address
	M
	
	9.2.2.1
	Transport Layer Addresses for X2 SCTP end-point.
	
	

	eNB X2 Extended Transport Layer Addresses
	
	0 .. <maxnoofeNBX2ExtTLAs>
	
	
	YES
	ignore

	>IP-Sec Transport Layer Address
	O
	
	9.2.2.1
	Transport Layer Addresses for IP-Sec end-point.
	-
	-

	>eNB GTP Transport Layer Addresses
	
	0 .. <maxnoofeNBX2GTPTLAs>
	
	
	-
	-

	>>GTP Transport Layer Address
	M
	
	9.2.2.1
	GTP Transport Layer Addresses for GTP end-points (used for data forwarding over X2).
	-
	-

	X2 Transport Layer Address of X2-GW
	O
	
	9.2.2.1
	Transport Layer Address for X2 -GW
	
	


	Range bound
	Explanation

	maxnoofeNBX2TLAs
	Maximum no. of eNB X2 Transport Layer Addresses for an SCTP end-point. Value is 2.

	maxnoofeNBX2ExtTLAs
	Maximum no. of eNB X2 Extended Transport Layer Addresses in the message. Value is 16.

	maxnoofeNBX2GTPTLAs
	Maximum no. of eNB X2 GTP Transport Layer Addresses for an GTP end-point in the message. Value is 16.


Based on the analysis above, the following proposals are suggested.

Proposal 1) For peer discovery, it is proposed to turn the working assumption, the eNB learns the X2GW IP address via enhancement of the SON configuration transfer, into a final agreement. 
Proposal 2) For precisely defining the enhancement, it is suggested to adopt the proposed enhancement for X2 TNL Configuration Info IE above.
3. Conclusions
In this paper, we checked whether the working assumption can be turned into a final agreement and proposed how to precisely define the enhancement. The following proposals are suggested to RAN3:
Proposal 1) For peer discovery, it is proposed to turn the working assumption, the eNB learns the X2GW IP address via enhancement of the SON configuration transfer, into a final agreement. 
Proposal 2) For precisely defining the enhancement, it is suggested to adopt the proposed enhancement for X2 TNL Configuration Info IE above.
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