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1 Introduction 

S1-handover routing has been previously discussed at RAN3 meetings but no agreement was reached before HeNB inbound mobility was excluded from the scope of Rel-8. However, since then number of architectural issues has been settled that place the requirements for S1-handover routing in the MME. 

We hereby provide an overview of the agreements on S1-handover routing in the MME and propose a solution that fulfils all the requirements imposed by those agreements.
2 Agreements
The following agreements have been reached in RAN3 and SA2:

1. Relationship between ECI and eNB-ID, according to [2]:

a.  ECI contains eNB-ID
.

2. S1-handover routing in case the target is eNB, according to [1] and [4]: 
a. the S1-handover routing in case the target is eNB is performed based on the eNB-ID of the target-eNB in the MME that is connected to the target-eNB. The inter-MME routing, if necessary, is performed based on selected TAI.

3. Definition of the HeNB Gw, according to [2]:

a. HeNB Gw is a node that appears to the HeNB as an MME and HeNB Gw is a node that appears to the MME as an eNB.
4. MME connectivity, according to [2]:

a. the MME could have S1-C connection to eNB-s, HeNB-s and HeNB Gateways.
5. Assignment of TAI, according to [3]:

a. there shall be no restrictions on TAI assignment for EUTRAN CSG cells:
i. non-CSG cell and a CSG cell can share the same TAI or have different TAIs;
ii. CSG cells with different CSG ID can share the same TAI or have different TAIs;
iii. CSG cells with the same CSG ID can share the same TAI or have different TAIs.
3 Proposed solution
Considering the agreements above, the S1-handover routing in the MME that is connected to the target-HeNB shall be based on the eNB-ID independent of the connection method, i.e. directly or via HeNB Gw. 
A subnet ID, that is part of the eNB-ID, based S1-handover routing in the MME that is connected to the HeNB via HeNB Gw would fulfill this requirement as described below.
The length of the eNB-ID is directly dependent on the type of the eNB:

a) 20 bits in case of eNB; and

b) >20 bits in case of the HeNB (e.g. 28 bits in case of single cell HeNB).

Although the MME could have S1-C connection to eNB-s, HeNB-s and HeNB Gateways, the MME has knowledge if the S1-handover target is eNB or HeNB, i.e. the MME would know if the subnet ID based routing should be performed.
As an example, consider that HeNB Gw is used to aggregate single-cell HeNB-s that all have 28-bit eNB-ID. In that case also the eNB-ID of the HeNB Gw it uses towards MME-s in the MME pool could be 28 bits long. Assume that particular part of the network is designed that up to 64k of single-cell HeNB-s could be connected to the HeNB Gw. Hence the subnet could be identified based on 12 most significant bits of the eNB-ID as in the following example: 

The eNB-ID of an HeNB is:

1110 11111001 00111011 11000001

The HeNB Gateway used eNB-ID is:
1110 11111001 00000000 00000000

As the MME has S1-C setup towards HeNB Gateway but not towards HeNB, the MME would assume that all the HeNB-s that it does not have direct S1-C connection to but have “subnet id” 1110 11111001 would be behind the eNB that has eNB-ID 1110 11111001 00000000 00000000. Therefore the MME would send the S1 Handover Request to the eNB with eNB-ID 1110 11111001 00000000 00000000 even though the S1 Handover Request is actually destined to HeNB with eNB-ID 1110 11111001 00111011 11000001.
4 Conclusion and proposal
Based on the agreements in chapter 2 and solution in chapter 3, we hereby propose to 

a) agree that the MME that is connected to the HeNB via HeNB Gw shall perform the S1-handover routing based on the subnet ID, where the subnet ID is part of the eNB-ID and the length of the subnet ID is defined according to the network design;

b) capture the agreement in [2] as proposed in associated CR [5]; and
c) inform SA2 about the decision (a draft LS proposal could be found in [6]).
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� The eNB-ID decoding rule is implementation specific in Rel-8 according to agreement at RAN3#63
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