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Discussion

In the TS 23.401 v0.2.1 it is stated in an editor’s note that impact from Direct Tunnel architecture need to be included in the architecture diagrams. The present document proposes to include Direct Tunnel in the roaming architecture by introducing the reference point S4-U (i.e. the S4 user plane) between the UTRAN and the Serving GW. 
For the roaming architecture the S4 interface, and the new S4-U interface, are between the 2G/3G Network and the Serving -GW in the Visited Network and is an alignment with the decision to have the 3GPP anchor in the VPLMN (ref TR 23.882 v 1.8.0 chapter 4.3.1).
The assumption here is that the SGSN is a Rel-8 SGSN. Inter-working with Rel-7 DT is not covered here.
For activation in 2G/3G in the roaming case:

· the Rel-8 updated SGSN finds an APN provided by the UE that belongs to another operator, selects a Serving GW in its own PLMN to act as a visited anchor, and establishes the GTP connection with the visited Serving GW instead of with the PDN GW in the HPLMN. Then the Direct Tunnel may be established between the Serving GW in the Visited NW and the UTRAN.

Network selection is discussed in the contribution “PDN GW, Serving GW, MME and SGSN selection”, S2-072453).
Proposal

The following changes are proposed to 23.401. 

------------------- First change----------------------------

4.x.x
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. 

Editor’s Note: Following open issues exist for the above architecture diagram:

The roaming architecture for PCC is not included; as such the existence of S9 reference point between PCRF in the HPLMN and PCRF in the VPLMN is FFS. 
----------------------------------Second 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 EUTRAN and MME.
S1-U:
Reference point between EUTRAN and Serving GW for the per bearer user plane tunneling 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 the 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, if Direct Tunnel is not established, it provides the user plane tunnelling.
S12:
Reference point between UTRAN and Serving GW for user plane tunneling when Direct Tunnel is established. 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.. .
 
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 in case 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.
S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW
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]. It is FFS if there will be any significant functional modifications to current Rx reference point to warrant defining it to be Rx+.

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. IETF variant of S5 is described in 3GPP TS 23.402 [2].
-
The S8a is based on GTP protocol. IETF variant of S8a (S8b) is described in 3GPP TS 23.402 [2]
Note that redundancy support on reference points S5 and S8a should be taken into account.

--------------------------End of Change---------------------------
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