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1
Introduction
The Stage-2 Text Proposal is provided below as draft CR and reflects the outcome of discussions at RAN3#61bis and offline discussions during and after the RAN3#61bis meeting.

The CR is based on the following assumptions:

0. 
The HeNB GW as discussed is optional and transparent as shown in the figure below. The S1 interface includes the S1-MME control plane and S1-U data plane. As shown, the S1 interface between the EPC and the HeNB is the same as for the eNB whether the HeNB is connected to the EPC via the HeNB GW or not.
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Figure 1 HeNB and HeNB GW connectivity to the CN over the S1 interface
1.
The HeNB GW (if present) acts as a C-Plane concentrator.

Note: 
It is still FFS whether a U plane concentrator or a direct logical U-Plane connection between HeNB and S-GW is used. 

2.
The HeNB connects to a HeNB GW (if present) via a S1 interface and is expected to use the same procedures as it does to connect to an MME.

3.
There may be several HeNB GWs deployed for redundancy and load sharing reasons. A HeNB may connect to multiple HeNB GWs in the same way it may connect to multiple MMEs.

4.
A HeNB GW shall connect to the Evolved Packet Core appearing to it as a normal eNB. i.e., it shall be configured as an eNB and Setup an S1 connection by S1AP means.

5.
It is FFS if an MME is aware of HeNBs being connected to the HeNB GW, i.e. whether Setup of the S1 connection from the HeNB towards the GW shall be invisible to it.

6.
The HeNBs will have to broadcast 

-
Tracking Areas from the range of TAs the HeNB GW reports to the MME during S1 Setup for reachability reasons (paging).

-
A PLMN ID from the range of PLMN IDs the HeNB GW reports to the MME during S1 Setup due to the uncoordinated deployment of HeNBs. 

-
Consequently, the HeNBs shall be configured with the same TA(s) and PLMN ID a HeNB GW is configured with. It is FFS whether this configuration will be achieved via ACS, or from the HeNB-GW.
7.
For paging optimization purposes:

· In order to avoid sending Paging requests to HeNBs in CSGs where the paged UE is not registered/has no access rights, the HeNB GW should perform paging filtering, where the Paging message is only sent to the CSGs where the UE is registered. 

· In order to avoid sending Paging requests over the CN to HeNB GWs connected to HeNBs in CSGs where the paged UE is not registered/has no access rights, the MME should perform paging filtering, where the Paging message is only sent to the HeNB GWs connected to HeNB with a CSG where the UE is registered. 

· In order to avoid sending Paging requests over the air to a UE where the paged UE is not registered/has no access rights, the HeNB should perform paging filtering, where the Paging message is only sent to a UE, where the UE is registered. 

Note:  This was also agreed in a late email discussion and summarised in R3-082854.
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4.x
Support of Home eNBs

4.x.1
Architecture

Figure 4.x.1-1 shows a logical architecture for the HeNB that has a 

· Set of S1 interfaces to connect the HeNB to the EPC;

· An interface for Configuration and Management; and

· An IPSec interface for Authentication

The, configuration and authentication interfaces as shown should be common to HeNBs and HNBs.

Note: 
It is still FFS whether S1-U goes through the HeNB GW or if a direct logical U-Plane connection between HeNB and S-GW is used (as shown in Figure 4.x.1-1). 
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Figure 4.x.1-1 E-UTRAN HeNB Logical Architecture

The E-UTRAN architecture may deploy a transparent and optional Home eNB Gateway (HeNB GW) to allow the S1 interface between the HeNB and the EPC to scale to support a large number of HeNBs. The HeNB GW serves as a concentrator for the C-Plane, specifically the S1-MME interface. Whether the HeNB GW serves as a concentrator for the U-Plane is FFS. 

The HeNB GW appears to the MME as an eNB. The HeNB GW appears to te HeNB as an MME. The S1 interface between the HeNB and the EPC is the same whether the HeNB is connected to the EPC via a HeNB GW or not. 

The HeNB GW shall connect 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.

The functions supported by the HeNB shall be the same as those supported by an eNB (with the possible exception of NNSF) 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.x.1-2. Overall E-UTRAN Architecture with deployed HeNB GW.

4.x.2
Functional Split

The HeNB hosts the same functions as an eNB as described in section 4.1.

-
The HeNB may connect to one or more HeNB GWs-
The HeNB Configuration function may be supported by ACS. If so, the ACS assigns the TAC and PLMN ID to the HeNBs connected to the HeNB GW.
-
HeNBs may be deployed without network planning.  A HeNB may be moved from one geographical area to another and therefore it may need to connect to different HeNB GWs depending on its location.  Note that discovery of a suited Serving HeNB GW is the same as connecting to an MME.

The HeNB GW hosts the following functions:

-
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. Note that when a HeNB GW is deployed, non-UE associated procedures shall be run between HeNBs and the HeNB GW and not the MME.

-
Filtering of paging messages in order to avoid paging message distribution to HeNBs belonging to CSGs the UE is not registered in is optional.

-
Routing of User Plane data is FFS.

The SeGW hosts the following functions:

-
Authenticates the HeNBs for access to the CN and provides the end-point for an IPSec tunnel to authenticate and encrypts traffic over the untrusted transport network between the HeNB GW and the HeNB. 

The SeGW functions are independent of any existing core network functions. Once the HeNB is authenticated by the SeGW, the SeGW should be transparent to the EPC and other nodes in the network and just extends the domain of the trusted network. 

The HeNB Management System hosts the following functions:

-
Manages HeNB registration and configuration 

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).

4.x.3
Interfaces

4.x.3.1
Protocol Stack for S1 User Plane

The S1-U data plane is defined between the HeNB GW and the MME. The figure below shows the S1-U protocol stack with and without the HeNB GW where the SeGW function is shown separately.
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Figure 4.x.3.1-1. User plane for S1-U interface for HeNB without HeNB GW
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Figure 4.x.3.1-2. User plane for S1-U interface for HeNB with HeNB GW

4.x.3.2
Protocol Stacks for S1 Control Plane

The S1-MME control plane is defined between the HeNB and the MME. The figure below shows the S1-MME protocol stack where 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: image6.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-MME

SCTP

S1-AP

SCTP

S1-AP

IP


Figure 4.x.3.2-3. Control plane for S1-MME Interface for HeNB to MME

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.  

























�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





1/7

_1286016024.vsd
Text



_1286639340.vsd
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-MME


SCTP



S1-AP


SCTP



S1-AP


IP



_1286722197.vsd
EPC














SeGW


HeNB GW



HeNB


HeNB Mgmt System


S1-U


S1-MME


IPSec


S1-U


S1-MME



_1286017097.vsd
Remote IP


Remote IP


Access Layer


Remote IP


UDP


GTP-U


Access Layer


Access Layer


Remote IP


Access Layer


Transport IP


IPSec ESP


Remote IP


UDP


HeNB


HeNB GW


MME


S1-U


GTP-U


Access Layer


Transport IP


IPSec ESP



Remote IP


Access Layer


SeGW


S1-U


UDP



GTP-U


UDP



GTP-U


IP



_1285578585.vsd
HeNB GW


EPC


S1


HeNB


eNB


S1


HeNB


S1


S1



_1279549883.vsd
S1-U


Access Layer


Remote IP


UDP


GTP-U


SGW


S1-U


Remote IP


Access Layer


Transport IP


IPSec ESP


Remote IP


UDP


HeNB


GTP-U


Access Layer


Transport IP


IPSec ESP



Remote IP


Access Layer


SeGW



