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4.6
Support of Home eNBs

4.6.1
Architecture

The E-UTRAN architecture may deploy a Home eNB Gateway. A Home eNB Gateway serves as a concentrator for C-Plane purposes. Whether the HeNB GW may serve as a U-Plane purpose is FFS. There is no need of X2 connectivity between HeNBs and between HeNBs and (macro) eNBs for hand-over reasons. The S1 interface is defined as the interface between the HeNB GW and the Core Network, the S1-h interface is defined between the HeNB and the HeNB GW. 

The HeNB GW appears to the MME/S-GW as an eNB.   To enable a consistent configuration between the HeNB and the HeNB GW to which it is attached, the TAC and a PLMN ID broadcast by the HeNB shall be supported by the HeNB GW. 

It shall be possible to connect the HeNB GW to the EPC in a way that inbound and outbound mobility to cells served by the HeNB GW shall not necessarily require inter MME handovers.

If HeNBs connect directly to the MME/S-GW, without the support of a HeNB GW, the functions supported by the HeNB shall be the same as those supported by an eNB and the procedures run between a HeNB and the core network shall be the same as those between an eNB and the core network.
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Figure 4.6.1-1. Overall E-UTRAN Architecture with deployed HeNB GW.

4.6.2
Functional Split

When connecting to a HeNB GW, the HeNB hosts the same functions as an eNB as described in section 4.1 with the following additions and exceptions:

-
Discovery of a suited Serving HeNB GW 

-
Routing of User Plane data is FFS

-
Routing of Control Plane data towards the HeNB GW

-
Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE is hosted by the HeNB GW instead of the HeNB;

-
Supporting a TAC and PLMN ID also supporte by the HeNB GW

In addition to functions already specified above, the HeNB GW hosts the following functions:

-
Routing of User Plane data is FFS 

-
Relaying UE-associated S1 application part messages between the MME serving the UE and the HeNB serving the UE -
Terminating non-UE associated S1 application part procedures towards the HeNB and towards the MME.  Namely, when a HeNB GW is deployed, non-UE associated procedures shall not be run between HeNBs connected to the HeNB GW and MMEs 

-
Filtering of paging messages in order to avoid paging message distribution to HeNBs belonging to CSGs not included in the UE’s CSG whitelist.

-
Supporting a TAC and PLMN ID also supported by the HeNB

In addition to functions specified in section 4.1, the MME hosts the following functions:

-
Access control for UEs members of Closed Subscriber Groups (CSG).

19.3
Applicability of S1-h interface specification for E-UTRAN deployment with HeNB and HeNB GW

19.3.1
Protocol Stacks for S1-h Control Plane and User Plane

The S1-U is defined between the HeNB GW and the S-GW, the S1-h-U interface is defined between the HeNB and the HeNB GW. (note that the Security Gateway (SeGW) functionality is shown separately).
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Figure 19.3.1-2. User plane for S1-h-U interface for HeNB with HeNB GW
The S1-MME is defined between the HeNB GW and the MME, the S1-h-C interface is defined between the HeNB and the HeNB GW. ( the SeGW function is shown separately).

The HeNB GW shall terminate the signalling transport towards the HeNB and towards the MME and provide a relay function for relaying Control Plane data between the HeNB and the MME.


[image: image3.emf]Remote IP Remote IP

Access Layer

Remote IP

SCTP

S1-AP

Access 

Layer

Access 

Layer

Remote IP

Access Layer

Transport IP

IPSec ESP

Remote IP

SCTP

HeNB HeNB GW MME

S1-MME

S1-AP

Access 

Layer

Transport 

IP

IPSec ESP

Remote IP

Access 

Layer

SeGW

S1-h-C

SCTP

S1-AP

SCTP

S1-AP

IP


Figure 19.3.1-3. Control plane for S1-MME Interface for HeNB to MME

Whether the HeNB GW shall terminate the user plane towards the HeNB and towards the S-GW and provide a relay function for relaying User Plane data between the HeNB and the S-GW is FFS.  

19.3.2
S1-h Interface functions

Note: 
The following list of S1-h functions reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 
The S1-h interface shares the same functionalities of the S1 interface, as per section 19.2, exept for a few exceptions described below.  Any protocol function associated to an UE-associated logical signalling connection shall reside within the HeNB and the MME only.  The scope of any protocol function associated to a non-UE-associated logical signalling connection shall be either between HeNB and HeNB GW or between HeNB GW and MME.  

With respect to the S1 interface, the S1-h interface supports the following additional functionalities and exceptions:

-
Removal of NNSF function.  The S1-h interface shall not support multiple associations between HeNB and HeNB GW, i.e. it shall not support NNSF.  This is due to the one to one association needed between HeNB and HeNB GW

-
Paging Filtering function

19.3.2.1
Removal of NNSF function

The HeNB only needs to connect to one HeNB GW at the time.  Further, if a HeNB GW is deployed and if the HeNB is connected to the core network via the HeNB GW, the HeNB shall only establish an S1-h interface with the HeNB GW, i.e. no other S1 or S1-h interfaces with other nodes shall be established.

19.3.2.2
Paging Filtering function

In order to avoid unnessesary paging messages, paging messages need to be filtered and forwarded only to to HeNBs  belonging to CSGs included in the UE’s CSG whitelist.

19.3.3

S1-h Interface Signalling Procedures

Note:
The following list of S1 procedures reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 

The S1-h interface shares the same signaling procedures of the S1 interface, as per section 19.2, exept for a few exceptions described below.  Any signaling procedure associated to an UE-associated logical signalling connection shall terminate at the HeNB or at the MME only.  The scope of any signalling procedure associated to a non-UE-associated logical signalling connection shall be either HeNB ( HeNB GW or HeNB GW ( MME.  With respect to the S1 interface, the S1-h interface supports the following additional signaling procedures:

-
Paging Filtering procedure

19.3.3.1 Paging Filtering procedure
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Figure 19.3.3.1-1: Paging Filtering procedure

The MME initiates the paging procedure as per section 19.2.2.1 by sending the PAGING message to each eNB and HeNB GW serving cells belonging to the tracking area(s) in which the UE is registered. Each HeNB GW can serve HeNBs managing cells belonging to different tracking areas and different CSGs, whereas each cell can only belong to one TA and at most one CSG.  Each eNB can contain cells belonging to different tracking areas, whereas each cell can only belong to one TA and at most one CSG.

The HeNB GW receives the PAGING message from the MME and forwards it on the S1-h interface only to the HeNBs with cells belonging to the CSGs to which the UE is registered.

The paging response back to the HeNB GW is initiated on NAS layer and is sent by the HeNB based on NAS-level routing information.  After receiving the S1 AP Paging Response message the HeNB GW forwards the NAS layer Paging Response message to the MME as if it was a eNB as per the description in section 19.2.2.1.
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