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1 Introduction 

In LTE HeNB architecture, the procedure of HeNB registration has been discussed in the last meetings, but no agreement has been reached. There is no special protocol similar to HNBAP in LTE architecture. This contribution aims to discuss the S1 interface registration procedure of HeNB.   
2 Discussion
In 3G HNB architecture, registration procedure of HNB has been discussed in RAN3. As described in HNBAP [1], the purpose of the HNB registration procedure is to register the HNB with the HNB-GW to enable the HNB-GW to provide service and core network connectivity for the HNB. This procedure shall be the first HNBAP procedure triggered after the SCTP association has become operational.
For HeNB, registration procedure has been discussed several times in RAN3.But the mechanism of HeNB registration is an undetermined question. In LTE architecture, according to current specification [2], S1 Setup procedure is the first S1AP procedure triggered after the TNL association has become operational. The purpose of the S1 Setup procedure is to exchange application level data needed for the eNodeB and MME to interoperate correctly on the S1 interface. 
In LTE architecture, HeNB can be connected to MME directly or through HeNB GW. When HeNB GW is deployed, the HeNB GW hosts the functions of relaying UE-associated S1 application part messages between the MME and the HeNB and terminating non-UE associated S1 application part procedures towards the HeNB and towards the MME. In this scenario, non-UE associated procedures shall be run between HeNBs and the HeNB GW and between the HeNB GW and the MME. S1 Setup procedure is a non-UE associated procedure between HeNB and MME, so it runs in two interface, namely, the interface between HeNB and HeNB GW and interface between HeNB GW and MME. The HeNB GW appears to the HeNB as an MME.      
Compareded with HNB GW, HeNB GW has simpler protocol stack without SCCP and RUA protocol layers. Application layer protocol is based on SCTP directly in HeNB network architecture. There is no special application layer protocol similar to HNBAP in LTE HeNB network architecture. For simplicity and compatibility reason, S1AP shall play the role like HNBAP in HeNB architecture. Therefore, it is proposed that S1 Setup procedure shall be applied to perform HeNB registration. There is no need for other application protocol for LTE HeNB.
When HeNB GW is deployed, in the same way as HNB registration procedure in 3G architecture, HeNB provides registration information (i.e. HeNB name, location information, etc.) to HeNB GW. With a successful S1 Setup, HeNB GW provides service and core network connectivity (the HeNB GW appears to the HeNB as an MME) for the HeNB. According to 36.413, Served GUMMEIs IE carried in S1 SETUP RESPONSE indicates the serving MME for connected eNB. In the HeNB architecture, Served GUMMEIs IE carried in S1 SETUP RESPONSE should indicate the serving HeNB GW for connected HeNB. 
When HeNB is connected to MME directly without HeNB GW, HeNB provides registration information (i.e. HeNB name, location information, etc.) to MME. With a successful S1 Setup, the MME provides service and core network connectivity for the HeNB.
When HeNB or HeNB GW wants to terminate operations, they can inform the other side to release local resource. But this procedure is absent in TS36.413. So it is expected to introduce the HeNB De-registration procedure in LTE HeNB architecture. This procedure used to realize function same as HNB DE-REGISTRATION to do in HNBAP.
3 Conclusion and Proposal
As discussed above, we propose two points to be agreed as follows: 
Proposal1: HeNB registers to HeNB GW or MME through S1 setup procedure in LTE HeNB architecture.
Proposal2: There is a need to introduce the HeNB De-registration procedure in LTE HeNB architecture.
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