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1 Introduction
One task needed for SAE progress is to clarify the functional content of MME, UPE and Inter AS Anchor. To resolve this a clarification of the S3 and S4 interfaces is needed. This contribution discusses the S3 and S4 interfaces and their potential termination points in the GPRS Core.
2 Assumptions

The GPRS Core shown in the converged architecture is assumed to contain the SGSN and GGSN. For reference purposes  the non-roaming diagram is shown here:
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It is also assumed that no new interfaces are added to SGSN or GGSN, but that the existing, pre SAE/LTE interfaces are to be used. Smaller additions and/or modifications to the pre SAE/LTE interfaces may be acceptable. 

Another assumption is that a Inter-AS Anchor contains the IP Point Of Presence (since it terminates Gi).

Note that the existing Gn interface has been subdivided into the Gn interface between two SGSNs and the Gn interface between SGSN and GGSN to further clarify the functional content of each interface. The reason is that the messages sent on Gn1 in pre SAE/LTE systems are different from the ones sent on Gn2, with a few exceptions. 

The possible SGSN interfaces to choose for S3 and S4 are assumed to be:

· Gn: as used between SGSN – SGSN (Called Gn1 in this contribution)

· Gn: as used between SGSN – GGSN (Called Gn2 in this contribution)

The possible GGSN interfaces to choose for S3 and S4 are assumed to be:

· Gn: as used between SGSN – GGSN (Called Gn2 in this contribution)

· Gi: as used between GGSN and external IP networks (It is assumed that it is a subset of the existing Gi traffic that is relevant. This includes the end-user Gi traffic, but not for example Radius signalling on Gi.) 
3 Alternative termination of S3 and S4

Three possible termination alternatives for S3 and S4 are described below. One of the differences between the alternatives is where the Mobility Anchor for mobility between different 3GPP based accesses resides, if it is in UPE or in Inter-AS Anchor (IAS). In all alternatives it is assumed that the MME and UPE is co-located, in case they are separated some additional interface may be required.

3.1 S3 and S4 to SGSN

This alternative scenario is with the Mobility Anchor for mobility between different 3GPP based accesses residing in Inter AS Anchor, using GTP mobility as shown below.

The result is:

· S3= Gn1

· S4= Gn2

Discussion:

· The pre SAE/LTE SGSN will here consider the MME/UPE to be another SGSN, and the IAS to be a GGSN.

· The S4 interface is used to enable the IAS to serve as a mobility anchor for mobile terminals moving between pre SAE/LTE and SAE/LTE, while keeping the IP address.

· The S3 interface is used to enable the MME/UPE to support transfer of mobility contexts to/from an SGSN. This will for example make it possible to re-use procedures similar to PS Handover to enable fast Inter-system change to/from SAE/LTE and pre SAE/LTE systems. 
Advantages:

· Supportes operators intending to run pre SAE/LTE systems in parallel with SAE/LTE systems.

· Minimizes interruption time for mobile terminals moving between SAE/LTE and pre SAE/LTE, while at the same time minimizing the impact on pre SAE/LTE systems.

· Possible to support mobility between 3GPP and non-3GPP accesses with a single mobility anchor (the IAS).

· Since the Inter-AS anchor is kept there is no need to relocate the context for charging, policy control etc. when the terminal moves between 3GPP accesses.
Disadvantages:

· If MME/UPE and IAS are not co-located in the same node, a protocol exchange similar to Gn2 is needed over S5 between MME/UPE and IAS.
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Note: The GGSN in the figure above is only used for pre-SAE/LTE terminals

3.2 S3 to SGSN

This alternative is with the Mobility Anchor for mobility between different 3GPP based accesses residing in MME/UPE, using GTP mobility, as shown below.  In this case, the S3 interface is further subdivided to S3a and S3b to separate the functions of Gn1 and Gn2. 

The result is in this case:

· S3a= Gn1

· S3b= Gn2

Discussion:

· Pre SAE/LTE SGSN will here consider the MME/UPE to be another SGSN as well as a GGSN.

· The S3b interface is used to enable the MME/UPE to serve as a mobility anchor for mobile terminals moving between pre SAE/LTE and SAE/LTE, while keeping the IP address.

· The S3a interface is used to enable the MME/UPE to support transfer of mobility contexts to/from an SGSN. This will for example make it possible to re-use procedures similar to PS Handover to enable fast Inter-system change to/from SAE/LTE and pre SAE/LTE  systems. 

· From the SGSN viewpoint  this alternative is the same as the one with S4 from IAS.
Advantages:

· Supportes operators intending to run pre SAE/LTE systems in parallel with SAE/LTE systems.

· Minimizes interruption time for mobile terminals moving between SAE/LTE and pre SAE/LTE, while at the same time minimizing the impact on pre SAE/LTE systems.

· Since the Inter-AS anchor and UPE is kept there is no need to relocate the context for charging, policy control etc. when the terminal moves between 3GPP accesses.

Disadvantages:

· If MME/UPE and IAS is not co-located in the same node, it means that the data traffic to terminals located within the pre-SAE / LTE access need to traverse one extra interface (S5). Extra signalling over the S5 interface would also be required. It is unclear what will be the role of the IAS within 3GPP, potentially it could cause more overhead.

· The role of the MME/UPE also becomes more unclear in this alternative, since it will have both SAE / LTE specific and pre-SAE / LTE specific functionality, in the roaming case it would be needed both in the home and the visited network.
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Note: The GGSN in the figure above is only used for pre-SAE/LTE terminals
3.3 S4 to GGSN

This alternative with the Mobility Anchor for mobility between different 3GPP based accesses residing in Inter AS Anchor, using MIP or some other protocol for mobility, as shown below. 

The result is:

· S4= Gi
Discussion:

· The S4 interface between GGSN and IAS is assumed to not require any new functionality in GGSN, which requires MIP or some other mobility protocol between the mobile terminal and IAS, Another alternative is to use some mobility protocol not terminated in the mobile terminal, which then requires update to the existing deployed products like GGSN and depending on the solution, may imply impacts on pre-SAE/LTE terminals supporting 2G/3G accesses.

· A mobile moving between SAE/LTE and pre SAE/LTE system who wants to keep one long-lived IP address have to use both a GGSN node and the IAS node when it is in the pre SAE/LTE access.

· An option (with dashed lines) is shown where two additional interfaces S3a and S3b are added, to be able to support mechanisms similar to PS Handover to aid in a fast handover between pre SAE/LTE and SAE/LTE. Details on these interfaces is FFS.

· Without the optional interfaces S3a and S3b, pre SAE/LTE SGSN and GGSN will not be involved when the mobile terminal is moving to SAE/LTE. New Attach and PDP Context are required when moving from SAE/LTE to pre SAE/LTE, causing longer interruption times.

· With the optional interfaces S3a and S3b, movement between SAE/LTE and pre SAE/LTE  will be similar to the above cases, with the addition that the mobile terminal (or some pre-SAE / LTE node) has to use MIP or some other mobility protocol also when residing only in 2G or 3G access.

Advantages (without option S3a and S3b):

· No need for MME/UPE/IAS to mimic SGSN and GGSN behavior.

Disadvantages (without option S3a and S3b):

· New Attach and PDP Context procedures needed when moving from SAE/LTE to pre SAE/LTE, and vice versa, which implies longer latency.

· One extra node (IAS) to traverse also when using pre SAE/LTE 3GPP accesses, for a mobile requiring mobility to SAE/LTE or non-3GPP accesses.

· The Gi termination point (including charging, policy control etc.) needs to be relocated every time the terminal moves between SAE / LTE and pre-SAE / LTE accesses.

Advantages (with option S3a and S3b):

· Fast handover between SAE/LTE and pre SAE/LTE .

Disadvantages (with option S3a and S3b):

· The same need for MME/UPE/IAS to mimic SGSN and GGSN behavior as when MIP (or other mobility protocol) isn’t used, which gives in total a higher complexity than for the alternatives in 3.1 and 3.2

· One extra node (IAS) to traverse also when using pre SAE/LTE 3GPP accesses, for a mobile requiring mobility to SAE/LTE or non-3GPP accesses.

· The Gi termination point (including charging, policy control etc.) needs to be relocated every time the terminal moves between SAE / LTE and pre-SAE / LTE accesses.
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4 Conclusion

The alternative in ‎3.1 “S3 and S4 to SGSN” gives both a coordinated mobility anchor between 3GPP and non-3GPP accesses, as well as fast handover between SAE/LTE and pre SAE/LTE  accesses.
The alternative in 3.2 “S3 to SGSN” has a coordinated mobility anchor for 3GPP accesses, including SAE/LTE, but requires an additional mobility layer between the MME/UPE and the Inter-AS Anchor for all terminals, even those supporting only 3GPP accesses.

The alternative in 3.3 “S4 to GGSN” needs both pre SAE/LTE Gn interfaces as well as MIP (or other mobility protocol) to fulfill the requirements for fast handover between SAE/LTE and pre SAE/LTE  accesses, and do therefore have the highest complexity of the alternatives. In addition is an extra node needed in the payload path for pre SAE/LTE  traffic, for a mobile terminal moving between pre SAE/LTE  accesses and SAE/LTE. Another drawback with this approach is that the Gi termination point (including charging, policy control etc.) needs to be relocated every time the terminal moves between SAE / LTE and pre-SAE / LTE accesses.
It is therefore proposed to describe only the alternative presented in 3.1 in TR 23.882 as the preferred solution. 

It is therefore proposed to describe only the alternative presented in 3.1 in TR 23.882. 
Text proposal for TR 23.882
**************First Change**********************

4.1 Architecture for the evolved system – non-roaming case

Figure 4.2-1 depicts the base line high level architecture for the evolved system.

Editor’s note: It is not the finalized architecture model for the evolved system. I.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
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Figure 4.2-1. Logical high level architecture for the evolved system

The location of the functions belonging to MME/UPE is dependent on RAN CN function split table, i.e. it is FFS.
Note: The GGSN in the figure above is only used for pre-SAE/LTE terminals.
It is FFS whether there is an interface between UTRAN and evolved packet core. 

The separation of MME/UPE into two separate entities is FFS.

Inter Access System Anchor (Inter AS Anchor)

Inter AS Anchor is the user plane anchor for mobility between different access systems. 

It performs or supports handover between different access systems.

It is FFS whether an open interface separates the inter access system anchor into an anchor for mobility between 3GPP access systems and an anchor for mobility between 3GPP and non-3GPP access systems.

Reference points
S1:
 It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2: It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access and Inter AS Anchor. 
S3:
 It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state and terminates in the SGSN for the pre-SAE/LTE system.

User data forwarding for inter 3GPP access system mobility in active state (FFS).


S4: It provides the user plane with related control and mobility support between GPRS Core and Inter AS Anchor. 
S5:
 It provides the user plane with related control and mobility support between MME/UPE and Inter AS Anchor.

It is FFS whether S5 exists or whether MME/UPE and Inter AS Anchor are combined into one entity.

S6:
 It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
 It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
The allocation of the PCEP is FFS. Allocation options for PCEP:
a) common PCEP in Inter AS Anchor,
b) individual PCEP per access system

**************First Change End**********************

**************Second Change**********************

Introduce a new Informative Annex at the end of the TR to capture the analysis in section 3 and its subsections.
**************End Second Change**********************
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