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1. Background
In last RAN3#80 meeting, G1D is selected as single solution for Group1 [1]. This paper further analysis some open issues for the G1D.
2. Discussion
2.1. X2-GW IP@s in eNB
In RAN3#78 meeting, it was agreed that the HeNB will be configured with the IP@ of the X2 GW when connected to an X2-GW. However, how the eNB learns the IP address of the X2-GW is still open.
Option 1: OAM configuration 

In case only one X2-GW is deployed in the network, the OAM is the simplest solution, and the TNL address discovery procedure may not needed because all the HeNBs connect to the same X2-GW which is preconfigured in the eNB.
In case more than one X2-GWs are deployed in the network, since the eNB is connected to many X2-GWs, when the eNB detects a new HeNB and initiates the X2 Setup procedure towards this HeNB, it needs to know the specific X2-GW the HeNB connects to, thus the TNL address discovery procedure could not be saved.

Option 2: Enhanced TNL procedure 

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

In case the SCTP association does not yet exist between the eNB and the X2-GW, when eNB detects a new neighboring HeNB, it will initiate the TNL procedure towards the HeNB, the HeNB could return the IP address of the X2-GW in the eNB Configuration transfer message, then the eNB will initiate the registration procedure towards the X2-GW and X2 Setup procedure towards the HeNB via the X2-GW.
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. Two possible solutions could be used to solve the issue.
Solution1 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.

Soluiotn2 is the eNB returns its own IP address to the HeNB in the eNB Configuration Transfer procedure, and then the HeNB send the X2 Setup Request message including the RNL ID and IP address of eNB to the X2-GW. The X2-GW will memorize the mapping relation between the RNL ID and the IP address, and then initiate the SCTP establishment towards the eNB and route X2 Setup Request message. It’s a new functionality for the X2-GW which contradicts with the agreed principle to minimize the complexity of the X2-GW.
Proposal 1: It’s proposed the eNB uses enhanced TNL procedure to learn the IP address of X2-GW.
2.2. X2 connection between HeNB and (H)eNB
It was agreed that the HeNB can connect to a peer (H)eNB using either direct X2 or indirect X2 through X2-GW. We will analysis the how to establish the correct X2 connection between HeNB and (H)eNB.
Case1: X2 connection between eNB and HeNB
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The purpose of introducing the X2-GW is to reduce the SCTP scalability issue towards the eNB in case of a large number of HeNB deployed in the network, e.g., in the Figure 1, the X2-GW will be introduced for the coverage area of eNB1. Therefore an indirect X2 connection through the X2-GW is preferred for the eNB1 and HeNBs connecting to the same X2-GW. For the eNB2, since the number of HeNBs in the coverage of eNB2 is limited, the X2 connection between the eNB2 and HeNB4 could be direct X2.
However, it should be taken into consideration that the Release 12 HeNBs and pre-Release 12 HeNBs may coexist in the network deployment. When the Rel-12 eNB1 detects a neighboring HeNB, there are three types of X2 connection between the eNB1 and the neighboring HeNBs as shown in the Figure1.
· No X2: the target HeNB1 is pre-Release 11 HeNB that does not support X2 HO.

·  Direct X2: the target HeNB2 is Release 11 HeNB that only supports direct X2.
· Indirect X2: the target HeNB3 and HeNB4 are Release 12 HeNBs that support both direct X2 and indirect X2. 

Therefore, the eNB1 needs to gather the information of target HeNB for determination of X2 connectivity. The eNB can use the enhanced TNL procedure to know whether the HeNB 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 HeNB. 
Case2: X2 connection between HeNBs
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For X2 connection between HeNBs case, when the Release 12 source HeNB detects a neighboring HeNB, there are three types of X2 connection between neighboring HeNBs as shown in the Figure2.
· No X2: the target HeNB is pre-Release 11 HeNB that does not support X2 HO.

·  Direct X2: the target HeNB is Release 11 HeNB that only supports direct X2, e.g. the direct X2 between the HeNB2 and HeNB3 or the target HeNB is Release 12 HeNB but two HeNBs connect to two different X2-GWs, e.g. the direct X2 between the HeNB4 and HeNB5.
· Indirect X2: the target HeNB is Release 12 HeNBs and two HeNBs connects to the same X2-GW, e.g. the indirect X2 between the HeNB3 and HeNB4.
Therefore, the source HeNB needs to gather the information of target HeNB for determination of X2 connectivity. The source HeNB can use the enhanced TNL procedure to know whether the HeNB 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 HeNB.
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 some issues for G1D, 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.
4. References

[1] R3-131113, “Way Forward on Group 1 solutions”, Alcatel Lucent







PAGE  
1

_1432988020.vsd
�

X2



_1432988851.vsd
�

X2



