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1 Introduction

The objective of enhanced HeNB part II [1] is to define X2-GW. The properties of X2-GW specify the limitations on standardization of X2-GW. Based on them, how the eNB learns the IP address of the X2-GW and the IP address of the peer node need to be discussed as beginning.
Some agreements on requirement are agreed in the way forward [2] during RAN3#78:
1. A HeNB can connect to a peer (H)eNB using either direct X2 or through X2-GW.

2. Different HeNBs can connect to an eNB through different X2-GWs.

3. A HeNB can connect to other (H)eNB peers through only a single X2-GW.

4. X2 connections through more than one X2-GW are not allowed.

Based on these requirements, we provide some analysis on the IP address discovery in this contribution.
2 Discussion
Regarding IP address discovery at eNB, there are 2 alternatives as below:
Alternative 1: Pre-configuration [3]
Alternative 2: Via eNB configuration transfer procedure [4]
In the following sections, we try to analyze the related issues for the abovementioned solutions.

2.1 Solution 1: pre-configuration
In this solution, eNB will be pre-configured the IP address of X2-GW as eNB is pre-configured the IP address of MME and HeNB is pre-configured that of X2-GW which it connects with. Actually, eNB will set up the X2 “SCTP” with X2-GW once it starts.
This solution is simple. It is unnecessary to modify stage-3 specifications.
eNB can obtain the IP address (es) of X2-GW(s) which different HeNBs connect with and will set up SCTP association(s) with X2-GW(s) once it starts. eNB can know the PCI/ECGI/CSG ID (if it is open/hybrid mode HeNB) of this HeNB when UEs served by the eNB reports the neighbouring HeNB(s) via ANR procedure. 
In case of X2 full proxy, eNBs could set up X2 connection with X2-GW and learn the information about (H)eNBs in this X2-GW when it is configured with the IP address of X2GW. However, eNB can’t know the information in case of X2 routing proxy and in case there is no information before HeNBs start. Thus the question is whether eNB need to know the information. Obviously, eNB needs to know whether the newly discovered neighbouring HeNB is via X2-GW or not and which X2-GW it connects to.
In order to resolve this issue, one solution is full-OAM method. It is configured with IP address of X2-GW eNB connects to and all HeNB(s) ID served by this X2-GW by O&M. However, this way will introduce new requirement on OAM functionality. It is not flexible and it may introduce inconsistent between eNB knowledge and the actual situation.

Another solution is via eNB configuration transfer procedure. Specially, eNB will get the IP addresses of HeNB and X2-GW together as it wants to setup X2 connection with the HeNB. This solution is described in the figure 1.

[image: image1.emf]eNB

S1-GW X2-GW

MME

1.

 

eNB Configuration 

Transfer

(HeNB1

 

ID

,

 

HeNB1

 

TAI,

 

e

NB ID,

 

eNB

 

TA

I,

 

eNB TNL

 

@

 

)

2. MME Configuration 

Transfer

(HeNB1 ID, HeNB1 TAI, eNB 

ID, eNB TAI, eNB TNL @ )

5. eNB Configuration Transfer

3. MME Configuration Transfer 

(HeNB1 ID, HeNB1 TAI, eNB ID, eNB TAI, eNB TNL @ )

6. MME Configuration 

Transfer

4. eNB Configuration Transfer 

(eNB ID, eNB TAI, HeNB1 ID, HeNB1 TAI, X2-GW TNL @ )

7. Retrieving the TNL 

address

0. UE reports the 

discovery of HeNB1

HeNB1


Figure 1: IP address retrieval procedure
The details are listed as below:

Step 0 -1: When the UE in eNB detects a new HeNB and reports to eNB, the eNB will trigger X2 TNL address retrieval procedure towards MME

Step 2-6: HeNB1 will include the IP address of the X2-GW it connects to, if exists (because a HeNB can connect to a peer (H) eNB using either direct X2 or through X2-GW) and the HeNB ID of itself after receiving the S1 message. HeNB1 knows how to construct the message clearly since it is agreed that a HeNB can connect to other (H) eNB peers through only a single X2-GW during last RAN3 meeting

Step 7: Based on the received information, eNB will associate HeNB1 with X2-GW if it has been configured with the IP address of this X2-GW. eNB can initiate the X2 setup process to HeNB1

Proposal 1: During eNB configuration transfer procedure, HeNB will include the IP address of X2-GW it connects to, if exist and the HeNB ID of itself when it is agreed adopt to pre-configure the IP address of X2-GW at eNB.
2.2 Solution 2: via eNB configuration transfer procedure

In this solution, it can use the eNB Configuration transfer message towards the HeNB via the MME if the eNB detects the HeNB cell. This HeNB can provide back the IP address by sending a response eNB Configuration Transfer message via the MME. 
Upon receiving MME CONFIGURATION TRANSFER message from S1-GW, there are three options the target HeNB could be done: 

· Option 1: The eNB Configuration Transfer message will only contain the TNL address of the target HeNB
In this option, the eNB Configuration Transfer message will only contain the IP address of the target HeNB. There is nothing to be modified. However, direct X2 connection between HeNB and eNB which is expected is out of the scope of this WI. So option 1 is excluded.

· Option 2: The eNB Configuration Transfer message will only contain the TNL address of the X2-GW
In this option, the eNB Configuration Transfer message will only contain the IP address of the X2-GW and the target IP address of the target HeNB is not learnt by the eNB. In that case the routing of the X2 Setup will not use the IP address but the HeNB ID of target HeNB.
· Option 3: The eNB Configuration Transfer message will contain the TNL address of both the X2-GW and the target HeNB
In this option, the eNB Configuration transfer message sent by the target HeNB is modified to enable the signalling of two IP addresses: the IP address of the X2-GW and the IP address of the target HeNB.
In order to minimize the standard impact, we prefer option 2.
Proposal 2: The eNB Configuration Transfer message will contain the IP address of the X2-GW in IP address retrieval procedure if it is agreed eNB will learn the IP address of X2-GW via eNB Configuration Transfer procedure.
From this analysis, it is noted that the eNB Configuration procedure is necessary for eNB to learn the IP address of X2-GW even if it has been pre-configured in O&M way. So we propose that:
Proposal 3: It is kindly to ask RAN3 to discuss the solutions provided in section 2.1 and 2.2 and agree that it is enough for eNB to learn the IP address of X2-GW via eNB Configuration Transfer procedure. 
3 Conclusion

Based on our analysis, we suggest that RAN3 to discuss the following proposals:
Proposal 1: During eNB configuration transfer procedure, HeNB will include the IP address of X2-GW it connects to, if exist and the HeNB ID of itself when it is agreed adopt to pre-configure the IP address of X2-GW at eNB.

Proposal 2: The eNB Configuration Transfer message will contain the IP address of the X2-GW in IP address retrieval procedure if it is agreed eNB will learn the IP address of X2-GW via eNB Configuration Transfer procedure.

Proposal 3: It is kindly to ask RAN3 to discuss the solutions provided in section 2.1 and 2.2 and agree that it is enough for eNB to learn the IP address of X2-GW via eNB Configuration Transfer procedure. 
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