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1   Introduction
In the RAN3#81bis meeting, RAN3 made the working assumption that the eNB learns the X2GW IP address via enhanced TNL address discovery procedure [1]. In this contribution, we discuss the peer discovery from the eNB side and verify the working assumption on peer discovery. And then we discuss the detailed enhancement on TNL address discovery procedure for peer discovery and present our solution.

2   Discussion

2.1   Comparion of peer discovery options

According to the way forward [1], we have the following 4 options to solve the peer discovery of the eNB:
· Option1. via preconfigured X2 GW IP address and local signalling
For option 1, operator configuration work is needed for the eNB to obtain the IP addresses of connected X2 GW(s). And when the eNB discovers a HeNB cell, “local signalling” is used in eNB to obtain the X2 GW ip@ connected to the HeNB and also the X2 connection type (i.e. direct or indirect) and TNL address discovery procedure can be avoided. The drawbacks of option 1 are:

1) The “local signalling” is still unclear and depends on vendors’ implementation, which may cause IOT problem. 

2) A lot of manual configuration work are needed in the eNB especially when the connected X2 GW list update. 

3) In the case of multiple X2 GW ip@es are configured in the eNB, how to choose the corresponding X2 GW IP@ in order to establish the X2 interface between peer nodes has not been solved yet.
· Option2. via enhanced TNL address discovery procedure
In option 2, when the eNB discovers a HeNB cell, the eNB can obtain the IP address of the X2 GW connected to the HeNB and determine the connection type via the enhanced TNL address discovery procedure. Option 2 is much simpler and least standard work is needed without impact on the X2 GW. 
· Option3. Obtain the X2GW IP address during the X2 setup  
Using option 3, when the eNB discovers a HeNB cell, TNL address discovery procedure still needs to be used to obtain the IP address of the HeNB. And then the eNB tries to set up direct X2 connection with the HeNB, if the HeNB determines that X2 GW based X2 connection is preferred, the X2 GW IP address can be informed to the eNB through the X2 setup failure message. Compared with option 2, in case that X2 GW based X2 connection should be applied, more X2 signalling are introduced, e.g. the first X2 SETUP procedure between peer nodes will be failure.
· Option4. via existing TNL address discovery procedure 
On option4, legacy TNL address discovery procedure is used to transfer the X2 GW IP address which means only HeNB or X2 GW IP address is included in the SON configuration transfer IE, which depends on the HeNB’s preference. However, option4 has the following issues:

1) The HeNB has no idea on whether direct or indirect X2 connection is used for the peer nodes which will lead to improper use of X2 connection issue analyzed in[2]. 
2) For legacy eNB which doesn’t support X2 GW, the X2 GW IP address received in the SON configuration transfer IE will be misunderstood as the HeNB IP address. And the eNB will try to establish X2 connection with the X2 GW and send X2 SETUP REQUEST message without routing IE to the X2 GW, which will lead to the X2 setup failure and unnecessary signalling overhead. 
In summary, the comparison of the 4 options is illustrated in table 1.

Table1. Comparison of the 4 option for peer discovery
	
	Option1
	Option2
	Option3
	Option4

	Specification work
	large
	little
	little
	--

	Signalling overhead
	low
	medium
	More signalling are introduced than option2
	The same as option2

	eNB complexity
	high
	medium
	medium
	low

	X2 GW complexity
	high
	--
	--
	--

	OAM configuration
	yes
	--
	--
	--

	others
	--
	--
	--
	1) improper use of X2 connection issue
2) impact on legacy eNB


Proposal1. RAN3 is kindly requested to adopt enhanced TNL address discovery procedure (option 2) for peer discovery. 
2.2   Enhanced TNL address discovery procedure
eNB discovers HeNB cell
In the case eNB discovers HeNB cell, the eNB can obtain X2 GW IP address and the availability of the peer node via enhanced TNL address discovery procedure using option 2. As analyzed above, the X2 GW IP address obtained from TNL address discovery procedure should be contained in a new IE to avoid the impact on legacy eNB which doesn’t support X2 GW based X2 connection. And using a new IE to transfer the X2 GW IP address is much clearer to avoid misunderstanding. As a result, in order to support the peer discovery in the eNB, a new IE containing the X2 GW IP address should be added in the SON configuration transfer IE using the enhanced TNL address discovery procedure. 
Proposal2. A new IE carring the X2 GW address of the HeNB is recommended to be added in the SON configuration transfer IE for the peer discovery. 
HeNB discovers eNB cell
In the case HeNB discovers eNB cell, if X2 GW based X2 connection should be used between HeNB and eNB, whether the enhanced TNL address discovery procedure should be initiated by the HeNB need to be studied. We analyze the issue here depends on whether registration procedure is used in the eNB or not.  
1) The registration procedure is mandatory used in the eNB. 

Providing that registration procedure is mandatory to the eNB, the eNB shall register on the connected X2 GW(s) upon power up, we can assume that the X2 GW always have the routing information of connected eNBs. When HeNB discovers a eNB cell, the HeNB can direct initiate X2 setup procedure with the eNB by sending X2 SETUP REQUEST message to the connected X2 GW. No TNL address discovery procedure is needed except that a new X2 GW is deployed into the network which does not have any information about eNB.   
2) The registration procedure is not used in the eNB.
If the registration procedure is optional or not applied in the eNB, it is possible that the X2 GW doesn’t have the routing information of the eNB yet when the HeNB discovers a eNB cell. In this case, the HeNB needs to initiate TNL address discovery for peer discovery. However, since the HeNB can connect with only one X2 GW which is configured at power up and inter-X2 GW X2 connection is not supported according to the current agreement, there is no use for the HeNB to obtain all the X2 GW(s)’ ip@(es) allowed by the eNB. In another words, the HeNB only needs to obtain the eNB IP address, and then the HeNB can transfer the eNB IP address to the X2 GW in order to help to setup the ip@ and ID mapping table of the eNB. As a result, existing TNL address discovery procedure is enough and no enhancement is needed for the HeNB discovery eNB cell case. 
Proposal3. X2 GW address(es) allowed by eNB do not need to be transferred in the HeNB initiated TNL address discovery procedure when HeNB discovers eNB cell.
3   Conclusion
In this contribution, we first verify the working assumption on peer discovery. And then we discuss the detailed enhancement on TNL address discovery procedure for peer discovery. And we propose,
Proposal1. RAN3 is kindly requested to adopt enhanced TNL address discovery procedure (option 2) for peer discovery. 
Proposal2. A new IE carring the X2 GW address of the HeNB is recommended to be added in the SON configuration transfer IE for the peer discovery. 
Proposal3. X2 GW address(es) allowed by eNB do not need to be transferred in the HeNB initiated TNL address discovery procedure when HeNB discovers eNB cell.
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