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1. Background
In last RAN3#81 meeting, it was agreed that target RNL ID is included in the X2 Setup Request message. Working Assumption is to specify a new registration procedure for the HeNB.
The document will analyze the peer discovery and X2 setup issue for X2-GW deployment and compare the solutions for the issues.
2. Discussion
It was agreed that the HeNB will be configured with the IP address of the X2 GW when connected to an X2-GW. However, how the eNB learns the IP address of the X2-GW and the X2 setup procedure is still FFS.
Solution 1: eNB learns the IP address of the X2-GW by OAM configuration 

For this solution, the (H)eNB is configured with the IP address of the X2 GW. The (H)eNB will pre-register with the X2-GW(s). X2-GW will store the mapping relation between the (H)eNB ID and the corresponding IP address.
it should be taken into consideration that Release 12 HeNBs and pre-Release 12 HeNBs may coexist in the network deployment, the source (H)eNB needs to know whether the neighboring (H)eNB is connected with the same X2-GW or not and establish direct X2 or indirect X2 connection properly, a new mechanism is needed for this purpose.
Option1: A new message is used to know direct X2 or indirect X2 information.
When the source (H)eNB detects a neighboring (H)eNB, it will send a new message including the target RNL ID towards the X2-GW, the X2-GW will check whether it has the X2 connection with the target (H)eNB according to the mapping table and return the response message including the checking result.
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                                                  Figure 1 New message to know the X2 connection type
Option2: Source (H)eNB send X2 Setup toward X2-GW first, then send X2 Setup to target H(e)NB.
When the source (H)eNB detects a neighboring (H)eNB, it will send the  X2 Setup Request message including the target RNL ID towards the X2-GW, the X2-GW will check whether it has the X2 connection with the target (H)eNB according to the mapping table. In case the X2 connection between the target (H)eNB and X2-GW is existed the X2-GW will route the X2 Setup Request message towards the target (H)eNB, otherwise, it will return a X2 Setup Failure message.
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                                       Figure 2 Send X2 setup Request message towards X2 –GW 
Option 3：Enhanced TNL procedure is used to know direct X2 or indirect X2 information
When the source (H)eNB detects a neighboring (H)eNB, it can use the enhanced TNL procedure to know whether the neighboring (H)eNB is connected with the X2-GW or not, and decide to establish the direct X2 connection or indirect X2 connection through the X2-GW towards the target (H)eNB.
Solution 2: eNB learns the IP address of the X2-GW by enhanced TNL procedure 

Enhanced TNL procedure could be used for the eNB to get the IP address of the X2-GW and then register with the X2-GW. Two cases need to be considered for X2 
Case1: the eNB detects the HeNB cell first.

In case the eNB detects the HeNB cell first, eNB could use the enhanced TNL procedure to retrieve the IP address of X2-GW and then initiates registration procedure towards the X2-GW. The eNB could also decide to establish the direct X2 connection or indirect X2 connection based on the information in the enhanced TNL procedure.
Case2: the HeNB detects the eNB cell first.

In case the SCTP association does not yet exist between the eNB and the X2-GW, when HeNB detects a new neighboring eNB, it will initiate the X2 SETUP procedure towards the eNB via the X2-GW. Since the X2-GW does not know the IP address of the eNB, the routing of X2 Setup Request message will be failed. A possible solution is the HeNB provides the IP address of X2-GW to the eNB in the eNB Configuration Transfer procedure, and then the eNB could initiate the SCTP establishment towards the X2-GW and register with the X2-GW.

Comparison:
	
	Solution1
	Solution2

	X2-GW complexity
	- Routing table
- Terminating new X2 Connection Check message in option1 or X2 Setup Request message in option2.
	Routing table

	Impact on OAM
	- Configuration of IP address of X2-GW in HeNB.
- Configuration of IP address of X2-GW in eNB.
	Configuration of IP address of X2-GW in HeNB.

	Impact on (H)eNB
	- New register message
- New X2 Connection Check message (option1) or X2 Setup Request Message (option2) or enhanced TNL (option3) for checking X2 connections type.
	- New register message
-Enhanced TNL procedure for checking X2 connections type

	Impact on specifications
	New X2 connection Check Message for option1 or enhanced TNL procedure for option3.

	-TNL procedure enhanced with IP address of X2-GW. 



	Impact on CN 
	No TNL procedure for HeNB switch on/off 
	No TNL procedure for HeNB switch on/off 


As analyzed above, in solution1, three options could be used to gathering direct X2 or indirect X2 information. For option1 and option2, the X2-GW needs to terminating new X2 Connection Check message (option1) or X2 Setup Request message (option2) sending from the source (H)eNB. In case more than one X2-GWs are deployed in the network, the source eNB needs to send messages to all X2-GWs connected with this eNB. Comparing with option1 and option 2, it seems the option 3 introduce less implementation impact on X2-GW and (H)eNB. 

Solution1+option3 is very similar with solution2 except the IP address of X2-GW is pre-configured in the eNB by the OAM. Considering the solution2 introduce less OAM effort, solution 2 is preferred.
Proposal 1: It’s proposed the enhanced TNL procedure could be used by the eNB to learn the IP address of X2-GW.
Proposal 2: It’s proposed the enhanced TNL procedure could be used to determine the direct X2 connection or indirect X2 connection between HeNB and (H)eNB.
3. Conclusion
The document discusses peer discovery and X2 setup issue for X2-GW deployment, based on the above analysis, we propose that: 
Proposal 1: It’s proposed the enhanced TNL procedure could be used by the eNB to learn the IP address of X2-GW.
Proposal 2: It’s proposed the enhanced TNL procedure could be used to determine the direct X2 connection or indirect X2 connection between HeNB and (H)eNB.
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