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1. Introduction

S1 Connection for home eNodeB was discussed in RAN3#59 and two options [1][2] were identified. This paper is to make a summary based on the discussion.

The deployment of home eNodeB can be either based on S1-flex[1] or non S1-flex[2]. Each MME in an MME Pool needs to be connected to home eNodeB in case of S1-flex. However, in case of non S1-flex, a particular MME can be configured for home eNodeB. 

2. Text Proposal

**************************************** Begins here****************************************************

x. S1 connection of home eNB

x.1 S1-Flex

The home eNB should have to be connected to each MME in a MME pool.






Figure x.1.1: S1-flex for home eNodeB
S1-flex doesn’t have impaction on the mobility procedure. It can execute intra-MME handover between macro-eNodeB and home eNodeB.

S1-flex doesn’t have additional O&M configuration effort. 

S1-flex requires the home eNodeB should have the functionality of EPC node selection. The home eNodeB may be connected to several EPC nodes in case of network sharing. It is required home eNodeB have the functionality of EPC node selection even for non S1-flex approach.

Each MME in a pool will have to be connected to a huge number of Home eNodeB. Therefore S1-flex has the shortcoming of high backhaul consume compare to non S1-flex.


x.2 Non S1-flex
In the approach of non S1-flex, method could be applied to avoid MME relocation. One method is showed below. 

x.2.1 Method 1:

Network topology

The concrete topology respects the following principles:

· Home eNodeBs do not support S1-flex

· Each Home eNodeB only has one S1 connection to the EPC

· The cluster of Home eNodeBs that serve for a particular UE according to the definition of CSG connects to the same MME. This MME can be defined as Subscribed MME. 

When there is a Subscribed MME for the UE, it can only be served by the MME wherever it is (in the Home cell coverage or macro/micro cell coverage). 
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Figure x.2.1.1: non S1-flex for home eNB

Detailed Scheme Description

In order for the UE to be always served by its Subscribed MME, a redirection procedure can be introduced to the attach procedure for the UE camping on the macro cell. 

When the UE initiates attach request in the macro cell towards the eNodeB with TMSI or IMSI in the message, the eNodeB uses traditional NNSF function to select a MME and send the Attach Request to the selected MME. It is assumed that the Subscribed MME of a particular UE can be configured in the EPC during network deployment stage. Therefore the MME can decide if the UE has a Subscribed MME. If the UE does not have a Subscribed MME configured, the UE will attach to this MME as usual. If the MME itself is the Subscribed MME of the UE, the UE attaches to this MME as well.

While in case the Subscribed MME is not the selected MME, the selected MME will send a Redirection Request message to the MME. The subscribed MME allocates a TMSI to the UE and send an Attach Accept message to the UE with the allocated TMSI. On receiving the Attach Accept message from the subscribed MME, the eNodeB relay the Attach Accept message to the UE. The Attach procedure is ended.

After the attach procedure, subsequent NAS procedures initiated by this UE camped in the macro eNodeB’s cell will be routed to its Subscribed MME by NNSF function. 

**************************************** Ends here****************************************************
3. Proposal

It is proposed to capture the above section 2 into the internal TR R3.020.
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