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1   Introduction
The TNL address discovery procedure allows an eNB to discover the neighbouring eNB’s X2 TNL address via S1 procedure. This contribution examine using TNL Address Discovery procedure for relay, more specially, how to set the eNB ID when the DeNB send the eNB CONFIGURATION TRANSFER message per the request from its RN or in response to a MME CONFIGURATION TRANSFER message towards its RN.

Please NOTE: If RAN3 agrees that RN’s eNB ID is the same as its DeNB, then the issue described in this contribution is gone.

2   Problem statement
([2]) described an issue for eNB initiated TNL address discovery towards the RN. When the DeNB receives a TNL address discovery request for its RN, the DeNB transfer back an eNB CONFIGURATION TRANSFER message on behalf of the RN. The message contains the DeNB’s eNB ID. This message causes an issue in originating eNB, since it cannot know that the received message is a response to previous TNL address discovery request. 
It was agreed in ([3]) that “All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and the MMEs.” But it is unclear on how DeNB handle the response message on behalf of the RN. There are two options:

· Option 1: DeNB uses its own eNB ID when send the message on behalf of the RN (as described in ([2]). 
· Option 2: DeNB uses the RN’s eNB ID when send the message on behalf of the RN. 
The following sections analyze the impact of these options to the TNL Address Discovery procedure. 
3   RN initiated TNL address discovery
RN can only have the X2 connection with its DeNB. Since the RN is preconfigured with its DeNB information, so there is no strong need for RN initiated TNL address discovery. But the RN initiated TNL address discovery is useful in some scenarios, for example the scenario shown in below figure. 
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Figure 1 – RN deployed in a coverage hole of DeNB
In Rel-10, the Relay Node is mainly deployed for coverage enhancement. In this example, there is a coverage hole, i.e., Area A, in the coverage of DeNB1. Due to this coverage hole, DeNB1 may not know the neighbouring eNB1, and do not have X2 connection with eNB1. Operator deploys a Relay node in that coverage hole. After the RN1 is deployed, it is necessary to have the X2 setup between the DeNB1 and eNB1 in order to support the X2 HO between RN1 and eNB1. If for some reasons, the macro eNB1 did not initiate the TNL address discovery towards the RN1, then the RN initiated TNL address discovery procedure can help the DeNB1 to setup the X2 connection with the eNB1.
3.2   DeNB uses its own eNB ID
Here is the procedure if DeNB1 uses its own eNB ID when DeNB1 send the eNB CONFIGURATION TRANSFER message per the request from RN1.
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Figure 2 - RN initiated TNL address discovery towards a macro eNB (using DeNB’s eNB ID)
From DeNB1’s perspective, it just like a normal TNL address discovery procedure initiated by itself. 

Note: In step 8, DeNB1 fill its own X2 address adr2  when send the MME CONFIGURATION TRANSFER message to RN1. This is common for both options (refer to Section 3.2)
3.3   DeNB uses RN’s eNB ID
Here is the procedure if DeNB1 uses RN1’s eNB ID when DeNB1 send the eNB CONFIGURATION TRANSFER message per the request from RN1.
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Figure 3 - RN initiated TNL address discovery towards a macro eNB (using RN’s eNB ID)

In Step 6, DeNB1 need to check the MME CONFIGURATION TRANSFER message. When DeNB1 detects that it does not have X2 connection with eNB1, DeNB1 initiate the X2 setup in Step 7. Since the non-UE-dedicated procedure is terminated at the DeNB1, DeNB1 need to check the MME CONFIGURATION TRANSFER message anyway. So this does not add more overhead to DeNB1.
Note: In step 8, DeNB1 fill its own X2 address adr2  when send the MME CONFIGURATION TRANSFER message to RN1. This is common for both options (refer to Section 3.1)
4   Macro eNB initiated TNL Address Discovery procedure towards the RN
This can happens when a RN power up, the neighbouring macro eNB initiate the TNL address discovery procedure towards the RN. 
4.1   DeNB uses its own eNB ID

Here is the procedure if DeNB1 uses its own eNB ID when DeNB1 send the eNB CONFIGURATION TRANSFER message in response to a MME CONFIGURATION TRANSFER message towards its RN.
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Figure 4 – macro eNB initiated TNL address discovery towards a RN (using DeNB’s eNB ID)
As described in ([2]), the issue is that eNB1 cannot know this is a response to the previous TNL address discovery request. 
4.2   DeNB uses RN’s eNB ID

Here is the procedure if DeNB1 uses RN1’s eNB ID when DeNB1 send the eNB CONFIGURATION TRANSFER message in response to a MME CONFIGURATION TRANSFER message towards its RN.
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Figure 5 – macro eNB initiated TNL address discovery towards a RN (using RN’s eNB ID)
Upon the DeNB1 receive the MME CONFIGURATION TRANSFER message in Step 3, DeNB1 knows that this is towards its RN. DeNB1 then send the eNB CONFIGURATION TRANSFER message on behalf of RN1. Since the message is sent on behalf of RN1, so DeNB1 uses RN1’s eNB ID.
5   Comparison
As described in above sections, both options have pros and cons:
	
	RN initiated TNL address discovery towards a macro eNB
	eNB initiated TNL address discovery towards the RN

	Option 1: use DeNB’s eNB ID
	Easy. No std changes
	Complex. Big issue for the eNB. Require std changes

	Option 2: use RN’s eNB ID
	May require small changes
	Easy. No std changes


So the Option 2 is better than Option 1. We propose to adopt Option 2.
Proposal 1: When the DeNB sends the eNB CONFIGURATION TRANSFER message per the request from its RN, or in response to a MME CONFIGURATION TRANSFER message towards its RN, the DeNB uses the RN’s eNB ID. 
Proposal 2: When the DeNB receives a MME CONFIGURATION TRANSFER message containing the X2 TNL Configuration Info IE for its RN, it may use it to initiate the X2 TNL establishment.
6   Conclusion
In this contribution, we analyses the pros and cons of whether the DeNB uses its own eNB ID or RN’s eNB ID in the eNB CONFIGURATION TRANSFER message. Our proposal is:

Proposal 1: When the DeNB sends the eNB CONFIGURATION TRANSFER message per the request from its RN, or in response to a MME CONFIGURATION TRANSFER message towards its RN, the DeNB uses the RN’s eNB ID. 
Proposal 2: When the DeNB receives a MME CONFIGURATION TRANSFER message containing the X2 TNL Configuration Info IE for its RN, it may use it to initiate the X2 TNL establishment.
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