SA WG2 Temporary Document

Page 1

3GPP TSG SA WG2 Meeting #72
TD S2-091989
30 March – 3 April, 2009, Hangzhou, China

Source:
NEC
Title:
Architecture alternative for Local IP access

Document for:
Approval
Agenda Item:
7.4.6
Work Item / Release:
EHNB/Rel-9
Abstract of the contribution: This contribution describes an alternative for Local IP access to home.
Discussion
1. ‘Local IP access in the home based network’ and ‘Local IP access to the internet’

This contribution describes an alternative architecture for Local IP access to home.
There two different service requirements are captured in TS 22.220 for H(e)NB with regard to the local access such as ‘Local IP access in the home based network’ and ‘Local IP access to the internet’.

Based on the requriemtns, this section outlines the architecure for local IP access in general and proposes to adapt the same architecure to both ‘Local IP access in the home based network’ and ‘Local IP access to the internet’.
In addition, the related service requirement ‘Managed Remote Access to home based network’ is also taken into account.

The following Figure 1 illustrates our understanding the difference between the local IP access in the home network and the local IP access to the Internet. Note that the access gateway in the picture is typically a DSL modem at home so that no new functinality is expected. 
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Figure 1: General architecture for Local IP access

Main difference between the two services is seen as just where user traffic is routed to. If it is within home network it is called as the ‘local IP access in the home network’. If it is toward the Internet it is called as the ‘local IP access to the Internet’. This difference can be achieved by routing a function in the HNB per APN.

As the conclution, both ‘Local IP access in the home based network’ and ‘Local IP access to the internet’ are realized by the same architecure.

2. Proposed texts to the TR
This contribution proposes the following architecture that enables both escribes ‘Local IP access in the home based network’ and ‘Local IP access to the internet’.
Begin of 1st change
6.3.9
Support for Local IP Access to the home based network
6.3.9.1
Description
This section addresses the architecture issues related to support for Local IP Access to the home based network

The requirements for support of Local IP Access to the home based network are defined in section 5.1.7 of TS 22.220. 

6.3.9.2
Solutions

6.3.9.2.1
Solution 1-1: GGSN collocated with HNB connected via direct tunnel
This solution enables both, ‘Local IP access in the home based network’ and ‘Local IP access to the internet’, which is possible with very limited impact to current 3GPP standard archtecture. In addition it allows for 'remote access to home based network'. The following picture illustrates the target architecture based on the HNB logical architecture in section 4.2.3.1 of TR 23.830.

· All C-plane traffic can be handled by the SGSN so that an operator can control any PS connections.(Ex .ODB)
· By adapting direct tunnel connection model, off-load of user traffic from operator’s network can be achieved.

· Since GGSN in HNB can be reached from any GSN nodes in operator network, local IP access (connection) can be maintaied after successul relocaton towards a macro cell. As the result, the 'remote access to home based network', this is the third related SA1 requirement captured in TS 22.220, can also be achieved with this architecture.
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With this proposed solution, the following impacts are forseen.
GGSN colocated with HNB
· The GGSN functionalities are located in the HNB.

· In order to make both ‘Local IP access in the home based network’ and ‘Local IP access to the internet’ possible, GGSN collocated with HNB can control user traffic routing per APN basis.
SGSN
· In order to estabish a GTP tunnel between HNB and GGSN colocated with HNB;

· In PDP context establishment procedure, The DSN query from SGSN shall be able to find the GGSN colocated with HNB.
It is FFS how DNS finds the GGSN. (For example, SGSN adds CSG information to the specified APN and perform DNS query.) OR,
· In PDP context establishment procedure, SGSN establishes the GTP-C connection toward the GGSN colocated with HNB (The same IP address with the HNB) if the Iu is connected with HNB.

6.3.9.2.2
Solution 1-2: S-GW and P-GW collocated with HeNB
This solution enables both, ‘Local IP access in the home based network’ and ‘Local IP access to the internet’, which is possible with very limitted impact to current 3GPP standard archtecture. As in solution 1-2 it allows for 'remote access to home based network' too. The following picture illustrates the target architecture based on the HeNB logical architecture in section 4.3.2.1 TR 23.830. Note that this proposed architecture can be adapted to any of the HeNB architecture variants.
· All C-plane traffic can be handled by MME so that operator can control any PS connection. (Ex .ODB)
· Off-load user of traffic can be achieved be putting S-GW and P-GW together with HeNB..

· Since S-GW and P-GW in HeNB can be reached from any EPS nodes in operator network, local IP access (connection) can be maintaied after successul relocaton towards a macro cell. As the result, the remote access to home based network, this is the other SA1 requirement captured in TS 22.220, can be achieved with this architecture.
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With this proposed solution, the folloiwng impacts are forseen.

S-GW and P-GW colocated with HeNB
· The S-GW and P-GW functionalities are located in the HeNB.

· In order to make both ‘Local IP access in the home based network’ and ‘Local IP access to the internet’ possible, P-GW collocated with HeNB can control user traffic routing per APN basis.
MME
· In order to estabish an EPC bearer between HeNB and S-GW+P-GW colocated with HeNB;

· In EPS bearer establishment procedure, The DSN query from MME shall be able to find the S-GW and P-GW colocated with HeNB.
It is FFS how DNS finds the S-GW+P-GW. (For example, MME adds CSG information to the specified APN and perform DNS query.) OR,
· In EPS bearer establishment procedure, MME establishes the EPS connection toward the S-GW and P-GW colocated with HeNB (The same IP address with the HeNB) if the S1 is connected with HeNB.

End of 1st change
Begin of 2nd change
6.3.10
Support for Local IP Access to the Internet 

6.3.10.1
Description
This section addresses the architecture issues related to support for Local IP Access to the Internet

The requirements for support of Local IP Access to the Internet are defined in section 5.1.8 of TS 22.220. 

6.3.10.2
Solutions

6.3.10.2.1
Solution 1-1: GGSN collocated with HNB connected via direct tunnel
The same solution for Support for Local IP Access to the home based network applies. Refer to the proposed solution 1-1 in sub clause 6.3.9.2.1
6.3.9.2.2
Solution 1-2: S-GW AND P-GW collocated with HeNB
The same solution for Support for Local IP Access to the home based network applies. Refer to the proposed solution 1-2 in sub clause 6.3.9.2.2
End of 2nd change
3. Relocation to Macro cell/ Managed Remote Access to home based network
In this section, the relocation to Macro cell/ Managed Remote Access to home based network are discussed.

Relocation to Macro cell while maintaining Local IP Access and Local IP Access to the Internet
Since this proposed architecture basically maintains the current 3GPP standard architecture, relocation to macro cell is possible with maintaining local IP accesses.

See the following picutre. The following Figure 2 illustrates the GTP-C/U path connection after succuessful SRNS relocation from HNB to Macro cell. 

Note that this picture uses the INTERNET access from local IP access as the example.
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Figure 2: GTP-C/U path connection after succuessful SRNS relocation from HNB to Macro cell
Managed Remote Access to home based network

We believe that this service requrement can be achived by using the same architecture (GTP-C/U connection) as shown in the above picture. In order to comply with this requirement, the above mentioned connections needs to be created/initiated by UE when the UE is under Macro cell.

We believe that this can be achieved by adding small enhancement to the DNS query procedure in SGSN in order to make GTP-U connection to HBN collocated GGSN possible.

Proposal 

It is proposed to add the texts in section 2 in this contribution to the TR 23.830.
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