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4.1
General concepts

Local breakout of IP traffic via the visited PLMN is supported, when network policies and user subscription allow it. Local breakout may be combined with support for multiple simultaneous PDN connections, described in clause 5.10.

4.2
Architecture reference model
4.2.1
Non-roaming architecture
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Figure 4.2.1-1: Non-roaming architecture for 3GPP accesses
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Figure 4.2.1-2: Non-roaming architecture for 3GPP accesses. Single gateway configuration option

Editor's Note:
Need to find new name for "LTE-Uu".

NOTE 1:
Also in this configuration option, S5 can be used between non collocated Serving Gateway and PDN Gateway.

NOTE 2:
Additional interfaces for 2G/3G access are shown in TS 23.060 [7].

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 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.

[image: image8.emf] 

  

S6a     

HSS      

S  5     

S3  

   

S1  -  MME  

   

S10  

   

UTRAN  

   

S   G   SN  

   

MME  

   

S11     

Serving      

G   ateway      

UE  

   

“  

   

LTE  

   

-  

   

Uu  

   

”  

   

E   -  UTRAN      

S4     

HPLMN      

VPLMN      

V   -  PCRF  

   

S7     

SGi     

PDN   

G   ateway      

S1  -  U  

   

H   -  PCRF  

   

S9     

Home   

Operator’s I P   

Services       

Rx+  

   

GERAN  

   

S12     


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.

4.5
Reference points

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.

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, if Direct Tunnel is not established, 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.

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 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. Usage of S12 is an operator configuration option.

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.
Gn
Reference point between Serving GW and GGSN in the non-roaming case. It is specified in TS 23.060 [7].
Gp
Reference point between Serving GW in the visited PLMN and GGSN in the home PLMN. It is specified in TS 23.060 [7].
Rx+
The Rx reference point resides between the AF and the PCRF in the 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+.

When data forwarding is used as part of mobility procedures different user plane routes may be used based on the network configuration (e.g. direct or indirect data forwarding). These routes can be between eNodeB and RNC, eNodeB and SGSN, RNC and S-GW or between S-GW and SGSN. Explicit reference points are not defined for these routes.

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

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

5.1.1.x
S-GW - GGSN
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Legend:

-
GPRS Tunnelling Protocol for the control plane (GTP‑C): This protocol tunnels signalling messages between S-GW and GGSN (Gn, Gp).

-
User Datagram Protocol (UDP): This protocol transfers signalling messages between S-GW and P-GW. UDP is defined in RFC 768 [26].

Figure 5.1.1.x-1: Control Plane for S-GW - GGSN interface

5.6.3
Serving GW
The Serving GW maintains the following EPS bearer context information for UEs. Table 5.6.3-1 shows the context fields for one UE.

Table 5.6.3-1: SGW EPS bearer context

	Field
	Description
	Status



	IMSI
	IMSI (International Mobile Subscriber Identity) is the subscriber permanent identity.
	

	Selected CN operator id
	Selected core network operator identity (to support network sharing as defined in TS 23.251 [24]). 
	

	MME TEID for S11
	MME Tunnel Endpoint Identifier for the S11 interface
	

	MME IP address for S11
	MME IP address the S11 interface.
	

	SGW TEID for S11
	SGW Tunnel Endpoint Identifier for the S11 Interface.
	

	SGW IP address for S11
	SGW IP address for the S11 interface
	

	For each PDN Connection:
NOTE:
The following entries are repeated for each PDN.
	

	APN in Use
	The APN currently used. This APN shall be composed of the APN Network Identifier and the APN Operator Identifier.
	

	IP Address(es)
	IPv4 address and/or IPv6 address
	

	P-GW Address in Use (control plane)
	The IP address of the P-GW currently used for sending control plane signalling.
	

	P-GW TEID for S5/S8 (control plane)
	P-GW Tunnel Endpoint Identifier for the S5/S8 interface for the control plane.
	

	S-GW IP address for S5/S8a (control plane)
	S-GW IP address for the S5/S8a for the control plane signalling.  
	

	S-GW TEID for S5/S8a (control plane)
	S-GW Tunnel Endpoint Identifier for the S5/S8a control plane interface.
	

	APN Restriction
	Denotes the restriction on the combination of types of APN for the APN associated with this EPS bearer Context. 
	FFS

	For each EPS Bearer within the PDN Connection:

NOTE:
The following entries defining the EPS Bearer specific parameters are included within the set of parameters defining the PDN Connection.

	EPS Bearer Id
	An EPS bearer identity uniquely identifies an EPS bearer for one UE accessing via E-UTRAN
	

	UL TFT
	Uplink Traffic Flow Template
	

	DL TFT
	Downlink Traffic Flow Template
	

	P-GW Address in Use (user plane)
	The IP address of the P-GW currently used for sending user plane traffic.
	

	P-GW TEID for S5/S8 (user plane)
	P-GW Tunnel Endpoint Identifier for the S5/S8 interface for the user plane.
	

	S-GW IP address for S5/S8a (user plane)
	S-GW IP address for user plane data received from PDN GW.
	

	S-GW TEID for S5/S8a (user plane)
	S-GW Tunnel Endpoint Identifier for the S5/S8a interface for user plane.
	

	S-GW IP address for S1-u
	S-GW IP address for the S1-u interface (Used by the eNodeB)
	

	S-GW TEID for S1-u
	S-GW Tunnel Endpoint Identifier for the S1-u interface.
	

	eNodeB IP address for S1-u
	eNodeB IP address for the S1-u interface (Used by the S-GW).
	

	eNodeB TEID for S1-u
	eNodeB Tunnel Endpoint Identifier for the S1-u interface.
	

	EPS Bearer QoS Profile
	ARP, GBR, MBR, QCI.
	

	Charging Id
	Charging identifier, identifies charging records generated by S-GW and PDN GW.
	FFS

	Charging Characteristics
	Normal, prepaid, flat rate and/or hot billing
	


Editor's note:
The "Status" columns will be removed when the FFS's are resolved.
Editor's note:
The table needs to be reviewed to identify differences for S5b/S8b.
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