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1   Introduction
This contribution discusses the principles of X2 Setup with considering the various contributions submitted in RAN3#69, and comments from other companies. This contribution mainly focuses on the TNL address discovery for X2 setup when HeNB-GW is used.
2   TNL address discovery for X2 setup

2.1   eNB/HeNB initiated TNL Address Discovery towards the HeNB

RAN3 is waiting SA3 to decide whether there are any security issues for direct HeNB-HeNB X2 using a local IP address of the HeNB. If SA3 allows using local IP address, then source eNB/HeNB may get different IP addresses, e.g. local IP address, or the IP address assigned by the SeGW. This affects whether it is target HeNB or HeNB-GW that generate the reply, since local IP address is only known to the HeNB. So it is proposed to wait for SA3 response before discuss the eNB/HeNB initiated TNL address discovery towards the HeNB.
2.2   HeNB initiated TNL Address Discovery towards the eNB

· When HeNB-GW does not have X2 with the eNB
Proposal 1: when the HeNB-GW receives a MME CONFIGURATION TRANSFER message containing the X2 TNL Configuration Info IE for its HeNB, and the source eNB is a macro eNB, the HeNB-GW may use the X2 TNL Configuration Info IE to initiate the X2 setup.
· When the HeNB-GW already have the X2 with the NB
Proposal 2: when the HeNB-GW receives a MME CONFIGURATION TRANSFER message containing the X2 TNL Configuration Info IE for its HeNB, and the source eNB is a macro eNB, the HeNB-GW may initiate the X2 eNB Configuration Update procedure towards the source eNB indicating this HeNB as a cell under the HeNB-GW. 
3   Proposed way forward
RAN3 is kindly asked to acknowledge and confirm the proposals made in clause 2 as a way forward when continuing the principle for X2 setup. 
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Annex – Text used for offline discussion (informative)

5   Scenarios for TNL Address discovery 

5.1   Scenario 1: HeNB initiated TNL address discovery towards the HeNB

Assumption: HeNB can have multiple IP addresses ([2]). It is up to the operator to decide which IP addresses is used for X2 with neighboring HeNBs. 

Table 1 who generate the reply to source HeNB
	
	Company
	Comments

	HeNB generate the reply

(HeNB-GW forward the MME Configuration Transfer to target HeNB)
	Motorola
	Only HeNB know which X2 address can be used

	Other options, e.g. HeNB-GW generate the reply

(HeNB-GW does NOT forward the MME Configuration Transfer to target HeNB)
	
	


In a summary, …
5.2   Scenario 2: eNB initiated TNL address discovery towards the HeNB

Open Issue: How does the eNB differentiate an open HeNB from a macro eNB? 

(Prefer to keep this as a separate topic)
Table 2 How MME route the MME Configuration Transfer to HeNB-GW
	
	Company
	Comments

	TAI-based routing
	NSN, Motorola
	

	
	
	


Table 3 who generate the reply to source eNB
	
	Company
	Comments

	HeNB generate the reply

(HeNB-GW forward the MME Configuration Transfer to target HeNB)
	Motorola
	To be consistent with HeNB-HeNB case. Otherwise, HeNB-GW needs to check the source eNB ID.

	Other options, e.g. HeNB-GW generate the reply

(HeNB-GW does NOT forward the MME Configuration Transfer to target HeNB)
	NSN, Huawei, Samsung
	


Table 4 which eNB ID is used in the reply message to source eNB
	
	Company
	Comments

	The eNB ID of HeNB
	Motorola, Huawei, NSN
	

	The eNB ID of HeNB-GW
	NSN, Samsung
	

	Other solutions ([4])
	Samsung
	


NOTE: 

Samsung contribution ([4]) gives several other options:

Solution 1: According to the HeNB ID, the eNB know the neighbor is a home base station. If the eNB receive a second HeNB GW ID in X2 setup response message, the eNB think the HeNB connect to the MME through a HeNB GW and treat it as normal case.

Solution 2: HeNB GW inform its identity and IP address to eNB by the eNB Configuration Transfer and MME Configuration Transfer message as proposed by [2].
Solution 3: Configure the eNB the TAI list allocated to HeNB GW. Then the macro eNB understand that the reported TAI is for HeNB GW so that there is no problem for the macro eNB to understand even the HeNB ID is changed to HeNB GW ID at X2 setup.
Table 5 X2 interface between HeNB-GW and eNB/HeNB, and the treating of HeNBs
	
	Company
	Comments

	Only one X2 interface is possible between HeNB GW and any suitable eNB/HeNB. Cells of HeNBs served by the HeNB GW are seen as HeNB GW cells by (H)eNBs connecting to those HeNBs via X2
	NSN, Motorola
	

	
	
	


In a summary, …
5.3   Scenario 3: HeNB initiated TNL address discovery towards the eNB

· If no X2 between eNB and HeNB-GW:
Table 6 whether HeNB-GW initiate the X2 setup with eNB 
	
	Company
	Comments

	HeNB-GW initiate the X2 setup with eNB
	Motorola, Samsung, Huawei (?)
	

	
	
	


· If X2 is already setup between eNB and HeNB-GW

Table 7 whether HeNB-GW initiate eNB Configuration Update to eNB 
	
	Company
	Comments

	HeNB-GW initiate the X2 eNB Configuration Update to eNB for the new HeNB
	Samsung, Huawei, Motorola
	

	
	
	


In a summary, …. 
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