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Introduction

This contribution discusses whether Direct Tunnel for UTRAN shall be optional or mandatory in Release 8. Making the function mandatory in Rel 8, opens up for improvements. One improvement is related to signalling reduction when UE mobility state is changed. Another improvement can be done by removing user plane totally from 3G SGSN as it is done in MME.
Background
Direct Tunnel in Rel 7 is an optional function in Iu mode that allows the SGSN to establish a direct user plane tunnel between RAN and GGSN within the PS domain. The SGSN handles the control plane signaling and makes the decision when to establish Direct Tunnel. A Direct Tunnel capable SGSN shall have the capability to be configured on a per GGSN and per RNC basis whether or not it can use a direct user plane connection. When the RAB assigned for a PDP context is Released (i.e. the PDP context is preserved) the GTP-U tunnel is established between the GGSN and SGSN in order to be able to handle the downlink packets.

In Release 7, Direct Tunnel shall not be used in following traffic cases:

1)
In roaming case

-The SGSN needs to know whether the GGSN is in the same or different PLMN.
2)
SGSN has received CAMEL Subscription Information in the subscriber profile from the HLR.

-If Direct Tunnel is established then volume reporting from SGSN is not possible as the SGSN no longer has visibility of the User Plane. Since a CAMEL server can invoke volume reporting at anytime during the life time of a PDP Context, the use of Direct Tunnel shall be prohibited for a subscriber whose profile contains CAMEL Subscription Information.

3)

Lawful interception is activated



-in the cases when communication content is needed from SGSN

4)

GGSN does not support GTP protocol version 1.



-This can be configured per APN basis.

DT in Release 8
The cases specified in Release 7 when DT shall not be invoked, may be handled in Release 8. 
1)
In roaming case:
-It is specified for Release 8 that the interface S4 shall be used also in the roaming case, and the S-GW in the VPLMN will be invoked. E.g. inter-operator charging may be done in the S-GW in Rel 8.
2)
CAMEL Online Charging:
-The Direct Tunnel and the CAMEL feature may not need to be compatible, i.e. deployed simultaneously in an operators' network. This is based on the assumption that in the timeframe when Release 8 will be deployed on the market, the PCC based charging will be used, including the PCC based on-line charging functions. 

3)

Lawful interception 



-in Release 8 with use of the S8 interface and the S-GW in the VPLMN, LI may be done in the VPLMN also when DT is activated towards the UTRAN.

4)

GGSN does not support GTP protocol version 1.



-it is not an issue for Release 8 with the S4/S8 interfaces.
UP idle mode termination in Release 8

It has already been agreed to make all (2G/3G/E-UTRAN) UP termination in the Serving GW (see e.g. S2-073697). This gives unified handling in S-GW, for buffering and paging for all accesses. Some additional signaling (idle mode status) is needed from SGSN to Serving GW for 2G and 3G without DT support. This signaling is not needed if DT is made mandatory for 3G.
Conclusion
With mandatory DT connection from UTRAN to S-GW in Rel 8:

· E-UTRAN and UTRAN will be handled identically in the EPC NW architecture and the architecture will be simpler.
· SGSN and MME implementation for DT bearer handling will be similar.
· Mobility signalling is reduced by optimized procedures. 

· SGSN node can be optimized for signalling as there is no more u-plane load.

· Shortened delay due to optimized routing and less processing on u-plane path
Proposal
It is proposed that the only way to connect the UP between S-GW and UTRAN in Release 8 shall be via Direct Tunnel over S12.
First change to 23.401

4.2.2
Roaming Architecture
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Figure 4.2.2-1: Roaming Architecture for 3GPP Accesses, Home Routed traffic

NOTE:
Additional interfaces/reference points for 2G/3G accesses are documented in 3GPP TS 23.060 [7].

Editor's Note:
The Roaming architecture for the Visited Services scenario and bearer traffic local breakout for the Home Services scenario needs to be included in this specification.

The figures 4.2.2-2 and 4.2.2-3 represent the Roaming with local breakout case with Application Function (AF) in the Home Network and in the Visited Network respectively. The concurrent use of AF's in the home network and AF's in the visited network is not excluded. 
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Figure 4.2.2-2. Roaming Architecture for Local Breakout, with Home operator’s Application Functions only

Editor's note: Applicability for IMS when using Local Breakout with IMS in the HPLMN is FFS.

Editor's note: The Home operator's services providing service information over Rx+ directly to the V-PCRF is FFS.

Editor's note: The requirements for the H-PCRF remain to be defined.
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Figure 4.2.2-3. Roaming Architecture for Local Breakout, with visited operator’s Application Functions only 

Editor's note:  The requirements for the H-PCRF and S9 remain to be identified.


Next change
4.5
Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.

S1-MME:
Reference point for the control plane protocol between E-UTRAN and MME.

S1-U:
Reference point between E-UTRAN and Serving GW for the per bearer user plane tunnelling and inter eNodeB path switching during handover. 

S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note: User data forwarding for inter 3GPP access network mobility in active state (FFS). 

S4:
It provides related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN. In addition, for GERAN A/Gb mode, it provides the user plane tunnelling.

S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.

S6a:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW. The interface is based on the Gx interface.

S8a:
Inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on Gp reference point as defined between SGSN and GGSN. S8a is the inter PLMN variant of S5.

S9:
It provides transfer of (QoS) policy and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. 

Editor's note: The detailed requirements for the S9 reference point are FFS.

S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW

S12:
Reference point between UTRAN and Serving GW for user plane tunneling. It is based on the Iu-u/Gn-u reference point using the GTP-U protocol as defined between SGSN and UTRAN or respectively between SGSN and GGSN.

SGi: 
It is the reference point between the PDN GW and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi for 3GPP accesses. 

Rx+
The Rx reference point resides between the AF and the PCRF in the 3GPP TS 23.203 [6].

Editor’s note: It is FFS if the Rx+ is significantly different from the Rel-7 Rx reference point to warrant defining it to be Rx+.

SGi-mb:
It is the reference point between eBM-SC and MBMS2 function for MBMS data delivery.

SGmb:
It is the reference point for the control plane between eBM-SC and EPC (MBMS2).

Sm:

It is the reference point for the control plane between MBMS1 and MBMS2.

M1:

It is the reference point between MBMS2 and E-UTRAN for MBMS data delivery.

M3:

It is the reference point between MBMS1 and E-UTRAN for session control. M3 is a control plane interface between EPC and E-UTRAN for MBMS.

Protocol assumption:

-
The S1-U is based on GTP-U protocol.

-
The S3 is based on GTP protocol.

-
The S4 is based on GTP protocol.

-
The S5 is based on GTP protocol. PMIP variant of S5 is described in 3GPP TS 23.402 [2].

-
The S8a is based on GTP protocol. PMIP variant of S8a (S8b) is described in 3GPP TS 23.402 [2]

NOTE:
Redundancy support on reference points S5 and S8a should be taken into account.

-
The M1 is based on IP Multicast transport.
End of changes
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