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1   Introduction 
In Rel-10, the Relay Node is mainly deployed for coverage enhancement. In some scenarios, the DeNB and a neighbour eNB may not know each other due to the coverage hole. If RN is deployed in a coverage hole, DeNB need to setup X2 with the neighbour eNB. This contribution examines how to setup the X2 between DeNB and eNB in this scenario.

2   Background
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Figure 1 – RN deployed in a coverage hole of DeNB
In this example, there is a coverage hole, i.e., Area A, in the coverage of DeNB1. Due to this coverage hole, DeNB1 and eNB1 do not know each other, and thus do not have X2 connection between them. 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. In some scenarios, the macro eNB1 do not initiate the TNL address discovery towards the RN1. So the X2 setup between DeNB and eNB has to reply on the action initiated by the RN. 
3   Possible solutions
3.1   Solution 1: RN initiates the TNL address discovery towards eNB
In this solution, RN initiates the TNL address discovery towards the eNB, but it does not initiate the X2 setup using the received TNL address from eNB. This is a strange behavior for the RN, since 1) the RN cannot setup the X2 with a neighboring eNB., so there is no incentive for RN to initiate the TNL address discovery procedure towards a neigh 2) the RN only have one X2 with its DeNB, and this X2 is already setup. 

[image: image2.emf]eNB1

(adr1)

RN1

(adr3)

MME

DeNB1

(adr2)

6.eNB CONFIGURATION TRANSFER

(DeNB1's eNB ID, TAI, eNB1's ID, TAI, adr1)

2.S1 eNB CONFIGURATION TRANSFER

(eNB1's ID, TAI, RN1's eNB ID, TAI)

7.MME CONFIGURATION TRANSFER

(DeNB1's eNB ID, TAI, eNB1's ID, TAI, adr1)

3.S1 MME CONFIGURATION TRANSFER

(RN1's eNB ID, TAI, eNB1's ID, TAI, adr2)

4.eNB CONFIGURATION TRANSFER

(eNB1's ID, TAI, DeNB1's eNB ID, TAI)

5.MME CONFIGURATION TRANSFER

(eNB1's ID, TAI, DeNB1's eNB ID, TAI)

8. DeNB1 initiate X2 setup with eNB1

1. RN1 detects eNB1, and got 

eNB1's information via ANR. 

0. RN1 initiate X2 setup

12.X2 eNB Configuration Update Ack

11.X2 eNB Configuration Update (Served Cells 

to Add: eNB1)

9.X2 eNB Configuration Update (Neighbor : 

eNB1)

10.X2 eNB Configuration Update Ack


Figure 2  RN initiated TNL address discovery towards a macro eNB 
Note: Step 9 and Step 10 may not be needed. But they are listed here in order to determine a common procedure that can be reused for HeNB. In HeNB case, the HeNB-GW shall only indicate those eNBs who are the neighbouring eNB to the HeNB, i.e the “Avoiding all-to-all X2 relations with X2GW” in ([4]). Otherwise, the HeNB-GW may send the information for all eNBs which are not the neighbour of the HeNB. 
This procedure has an issue in Step 3. Since all RNs under the DeNB have same eNB ID and MME does not keep the state for Configuration Transfer procedure, the DeNB does not know which RN sends the previous eNB Configuration Transfer message. So DeNB does not know where to send the MME CONFIGURATION TRANSFER message.
There is a variant to the above call flow. The DeNB does not send the MME Configuration Transfer message to RN1. 
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Figure 3 RN initiated TNL address discovery towards a macro eNB 

However, this call flow introduces a new issue. Without receive the MME Configuration Transfer message, the RN1 consider the TNL address discovery procedure did not complete successfully, then retry. An alternative way is use the eNB Configuration Update in step 10 to implicitly indicate that the TNL address discovery procedure is completed, but this is a new logic.
In a summary, the RN initiated TNL address discovery procedure causes a strange behavior in RN, and have some issues that cannot be easily solved. Considering that RN only have one X2 with its DeNB, there is no incentive for RN to initiate the TNL address discovery towards an eNB.
3.2   Solution 2: RN triggers DeNB to initiate the TNL address discovery procedure towards eNB
In this solution2, after RN1 detects eNB1, it initiates eNB Configuration Update procedure towards DeNB1 to tell DeNB1 for this new neighbour eNB1. This triggers DeNB1 to initiate the TNL Address discovery towards eNB1. This proposal more aligns with the typical behaviour that RN initiates the eNB Configuration Update when it detects a new neighbouring eNB, since the DeNB may already have X2 with the neighbouring eNB.
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Figure 4 – RN1 triggers DeNB to initiate TNL address discovery towards a macro eNB 

This procedure is more clean, but requiring the stage-3 changes. Current X2 eNB Configuration Update procedure does not include the TAI information of the neighbouring cell. But TAI is required for TNL address discovery procedure, so current eNB Configuration Update procedure need to add TAI for neighbouring cells. Similar changes may also be needed for X2 Setup procedure. 
It is obvious that Solution 2 is more clean and easy to support than Solution 1. We suggest RAN3 adopts Solution 2. 

Proposal 1: DeNB may use the information received in X2 setup procedure, or eNB Configuration Update procedure, to initiate the TNL address discovery procedure in order to setup the X2 with the neighbor eNB.

If proposal 1 is adopted, 

Proposal 2: Add the TAI of a neighboring cell in X2 setup procedure, and X2 eNB Configuration Update procedure.
A draft CR for Proposal 2 can be found at ([8])
4   Conclusion

In this contribution, we analyses the possible solutions to setup the X2 between DeNB and eNB. Our proposal is:

Proposal 1: DeNB may use the information received in X2 setup procedure, or eNB Configuration Update procedure, to initiate the TNL address discovery procedure in order to setup the X2 with the neighbor eNB.

If proposal 1 is adopted, 

Proposal 2: Add the TAI of a neighboring cell in X2 setup procedure, and X2 eNB Configuration Update procedure.
A draft CR for Proposal 2 can be found at ([8])
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