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1. Introduction

In the previous meeting, it was discussed how MME can recognize where HeNB is located behind of any specific HeNB-GW. Two approaches are proposed; one is to deliver the mapping of HeNB ID and HeNB GW ID [1] and the other is to let HeNB GW ID be a part of HeNB ID [2]. This paper proposes another mechanism to let MME identify the target HeNB GW when the in-bound handover is required, which is more simple and less limited to use. Then, the full S1 handover procedure from a macro eNB to a HeNB is presented.
2. Identification of HeNB GW from HeNB ID
Here, it is assumed that a HeNB has one S1AP association to a HeNB GW, and the HeNB GW has another S1AP association to a MME as below.
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When S1AP HANDOVER REQUIRED arrives from an eNB, the MME has to decide the proper S1AP association based on the target eNB ID. What exactly the MME needs to keep is simply the mapping between an eNB and its S1AP association. 
This can be simply solved by letting the MME has the mapping of a HeNB and the HeNB GW serving the HeNB. Recall that the MME can tell the HeNB ID from the macro eNB ID because RAN3 decides the different type of format for each identifier. Thus, when the MME receives HANDOVER REQUIRED, it looks into the target ID. If target ID is for a HeNB, the MME looks through a mapping table of HeNB ID and HeNB GW ID and identifies the target HeNB GW without any problem.
The only modification for the above proposal on S1AP is that the HeNB GW shall provide its served HeNB ID to the MME. This operation can be achieved by simply adding “Associated HeND ID lists” on S1AP S1 SETUP REQUEST and S1AP eNB CONFIGURATION UPDATE.
3. S1 Handover Procedure for In-bound Handover
3.1 HeNB ID - HeNB GW ID mapping table update
Figure 1 shows the update procedure of HeNB ID-HeNB GW ID mapping table in MME.
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Figure 1. HeNB ID-HeNB GW ID mapping table update.

1. HeNB1 and HeNB GW2 establish a new S1-h connection
2. HeNB GW2 sends S1AP eNB CONFIGURATION UPDTATE which contains the “Associated HeND ID lists” IE.


Note: The exact update procedure is FFS. HeNB ID-HeNB GW ID table can be updated partially or totally.

3. The MME updates its HeNB ID-HeNB GW ID table.

3.2 S1 Handover Procedure for In-bound Mobility
Figure 2 shows the handover procedure from a macro eNB to a HeNB.
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Figure 2. Macro eNB to HeNB Handover Procedure
1. UE sends Measurement Report to serving macro eNB.
2. eNB decides to start a handover toward HeNB1.

3. eNB sends HANDOVER REQUIRED(…, target ID = HeNB1 ID, …) to MME.
4. MME notices that target ID is belong to HeNB ID, and looks over the GW-HeNB ID table. MME finds out that HeNB1 is working under HeNB GW2.

5. MME sends HANDOVER REQUEST to HeNB GW2. 

6. HeNB GW2 takes a peep at ‘Source eNB to Target eNB Transparent Container’ IE in HANDOVER REQUEST, and identifies the target HeNB with ‘Target Cell ID’ IE. HeNB GW2 forwards HANDOVER REQUEST to HeNB1.
7. HeNB1 sends HANDOVER REQUEST ACKNOWLEDGE to HeNB GW2.

8. HeNB GW2 forwards HANDOVER REQUEST ACKNOWLEDGE to MME.


Note: Setp 5-8 should include UE S1AP ID exchange procedure such as [3].

9. MME sends HANDOVER COMMAND to eNB.
10. eNB commands UE to perform the handover to HeNB2.
11. The remainder of Handover procedure in 23.401 continues.
4. Proposal
It is proposed to discuss and agree on the description in section 3 and to include the following statements in Section 6.2.1.3 of TR R3.020:
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3. HeNB ID-HeNG GW ID table
      HeNB1: HeNB GW2
 HeNB2: HeNB GW2
 HeNB5: HeNB GW2
….
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