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1 Introduction

X2 GW has several obvious benefits when deployed in the network, such as the decrease of SCTP associations. RAN3 has agreed the way forward on X2 GW in the SI of “Further H(e)NB Mobility enhancements” [1]. Currently, three alternatives for X2-GW as captured in TR37.803 [2]:

· Alternative 1: X2-Proxy

· Alternative 2: X2 Routing Proxy 
· Alternative 3: SCTP concentrator

In Alternative 2, there is only one SCTP association between X2 Routing Proxy and the HeNBs. Thus, current mechanism of unavailable HeNB discovery based on SCTP is only viable in the case that all the neighbouring HeNB are power off. Alternative 2 uses IP address to route corresponding eNB and HeNB. In [3], the most critical point of this alternative is how to notify eNB/HeNB the unavailability of the corresponding HeNB/eNB, especially when a new IP address is allocated to the restarted HeNB. This paper focuses on the second open issue given in Sec. 6.2.1.10.4 of [2] on the notification when a HeNB is power off and proposes a viable scheme.
2 Discussion
2.1 Overview of the X2 Routing Proxy solution
It can be seen from [3] that Alt. 1 and Alt. 3 solutions are not complementary since one requires the deployment of an HeNB-GW, whereas the other does not. Note that the HeNB GW has to be used in Alternative 1 due to the embeded structure of the X2 GW within the HeNB GW. In addition, Alternative 3 requires a non-standard SCTP implementation on both the source eNB/HeNB and the concentrator.  Comparing with these two solutions, Alt. 2 supports X2 between eNBs and HeNBs independently of whether an HeNB-GW was present (or indeed needed) or not. As such, this solution would provide significant flexibility to satisfy various deployment requirements. This solution needs introduce the logical function, the X2 Routing Proxy, and Figure 1 illustrates the applicable network architecture with the proposed solution.
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Figure 1 Logical network architecture of Alt. 3.
Regarding this solution we have following two observations:
Observation 1: When the HeNB GW is deployed in the network, HeNB GW can obtain the information on the unavailability of each HeNB by S1 interface via the functionality of SCTP concentrator in HeNB GW.
Observation 2: When the HeNB GW is not deployed in the network, MME can obtain the information on the unavailability of each HeNB via the SCTP failure information from S1 interface directly.

Based on the above two observations, the unavailability of the HeNB can be detected via the SCTP with S1 interface. Thus, the HeNB update information can be obtained through the S1 interface. 
2.2 (H)eNB Information Update 
Since the X2 routing proxy is deployed without the functionality of SCTP concentrator, the notification of (H)eNB power off can be implemented by procedures named as (H)eNB Information Update. 
Figure 2 shows how the HeNB Information Update would work when the HeNB GW is not deployed.
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Figure 2 HeNB information update procedures without HeNB GW.
1. When HeNB#2 is power off, HeNB#2 transmit information about itself via the S1AP eNB Configuration Transfer procedures to MME. 

2. MME then transmit information about HeNB#2 via the S1AP MME Configuration Transfer procedures to eNB#1.

3. If the Sourc eNB ID is already in the NCL, eNB#1 cancel the SCTP association according to the corresponding TNL address from the TNL config. Info.
4. Once HeNB#2 is restarted and the SCTP association with S1 interface has been established, it provides, the TNL info. of HeNB#2 itself. 
The same scenario will be repeated if the eNB experiences a power off and restart procedure. 

Figure 3 shows how the HeNB Information Update would work when the HeNB GW is deployed.
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Figure 3 HeNB information update procedures with HeNB GW.

The only difference of Figure 3 from Figure 2 is Step 1 given in the follows as
1. HeNB GW detects the unavailability through the SCTP with S1 interface to HeNB#2, and then sends information about HeNB#2 via the S1AP MME Configuration Transfer procedures to eNB#1. 
Other steps are the same as that of Figure 2, and the same scenario will be repeated if the eNB experiences a power off and restart procedure.
3 Conclusion

This paper focuses on the (H)eNB unavailability notification procedures, and we propose a possible solution. There is no additional function added to the X2 routing proxy. The eNB can be clearly notified when a certain HeNB is power off.
Proposal：It is proposed to capture this two (H)eNB Information Update procedures as the complement for X2 routing proxy.
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