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1 Introduction

X2 GW has been determined to introduce to support X2 connection between eNB and HeNB[1]. The end-to-end connection (i.e. X2 routing proxy) and the hop-by-hop connection (i.e. full proxy) are still under discussion. There are two open issues unsolved on X2 routing proxy solution[2]:
-
How to notify the peer eNB (or HeNB) when the SCTP association between the X2 Routing Proxy and the HeNB (or eNB) breaks? 
-
How to notify the eNB when the switched off HeNB power up with a different IP address, but other parameters (e.g. PCI, global eNB ID) are not changed? This may be even worse if the eNB does not know the HeNB switches off, i.e. The eNB did not initiate any X2 procedure towards the HeNB after the HeNB switched off, so the method as described in the 1st bullet does not work. 
In this paper, we will focus on the open issues on X2 Routing Proxy and discuss on the possible scenarios.
2 Discussion
The X2 is setup between eNB and HeNB, but the SCTP is setup between the eNB and the X2 Routing Proxy, and between the X2 Routing Proxy and the HeNB. The end-to-end X2 runs over a non-end-to-end SCTP association. If the SCTP between the X2 Routing Proxy and the eNB (or HeNB) breaks, the HeNB (or eNB) will not be aware of the disconnection. So it is necessary to have a notify mechanism to solve this problem. Actually, this problem exists in the end-to-end connection.
Generally, eNB will not power off, and it connects to other device via wired cable, so the possibility of the break of SCTP between the X2 Routing Proxy and the eNB is very low. However, HeNB is something like user device, it will switch on/off frequently, e.g. if there is no user under HeNB, it may be switched off. Thus, we think the main SCTP break occured between X2 routing proxy and HeNB.
When the HeNB switches off, the eNB can be notified to release the HeNB relative information, e.g. IP address. When the HeNB powers up with a different IP address, HeNB may re-initiate TNL address discovery procedure and X2 setup procedure, to notify eNB its new IP address.
Observation 1: The critical problem in X2 routing proxy to be considered is how to notify eNB the release of X2 connection and the HeNB relative information when the break of SCTP between X2 routing proxy and HeNB in the end-to-end connection. 
Furthermore, there are three possible scenarios of the SCTP break between X2 routing proxy and HeNB, as follows. 
Case 1: HeNB switch off normally. 
In this case, HeNB can know that it is going to switch off, and the X2 connection between HeNB and eNB works normally, see Figure 1. When HeNB prepares to switch off, it may send a notify message to eNB via X2 interface firstly to inform eNB to release the X2 connection and HeNB relative information. 
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Figure 1. HeNB switch off normally
Case 2: HeNB switch off abnormally.

This scenario may happen when power supply interrupted suddenly. In this case, HeNB doesn’t know when it will switch off. The S1 and X2 connection between HeNB and other network entities break immediately, as shown in Figure 2. HeNB can’t send any notify message in advance, so it may need to find other solution to notify eNB, e.g. MME or HeNB GW may detect the unavailability of HeNB via S1 connection and send a notify message to eNB. 
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Figure 2. HeNB switch off abnormally
Case 3: X2 SCTP interrupted abnormally
In this case, due to some reason, X2 SCTP connection breaks abnormally while S1 connection keeps working, as shown in Figure 3. Because S1 connection is still available, the notify message can be sent to eNB via S1 interface which is initiated by HeNB.
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Figure 3. X2 SCTP interrupted abnormally, while S1 connection keeps on working
Observation 2: There are three possible scenarios needs to be considered in the end-to-end connection: HeNB switch off normally、HeNB switch off abnormally and X2 SCTP interrupted abnormally.
3 Conclusion

According to the above discussion, there are two following observations:

Observation 1: The critical problem in X2 routing proxy to be considered is how to notify eNB the release of X2 connection and the HeNB relative information when the break of SCTP between X2 routing proxy and HeNB in the end-to-end connection. 
Observation 2: There are three possible scenarios needs to be considered in the end-to-end connection: HeNB switch off normally、HeNB switch off abnormally and X2 SCTP interrupted abnormally.
Based on the above observations, the following proposal is proposed to be approved in RAN3:
Proposal: Three scenarios above needs to be considered when handling HeNB switch on/off under the end-to-end connection and find the proper solution. 
4 References

[1]
RP-120901, “Further enhancements for H(e)NB mobility-Part 2”, Nokia Siemens Networks
[2]
R3-121347, “Text Proposal for Routing Proxy”, Alcatel-Lucent.














































































PAGE  
1

_1413046678.vsd

_1413047058.vsd

_1413045261.vsd

