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1 Introduction
In this contribution, we propose to separate MME and UPE, and combine UPE, 3GPP Anchor, and SAE Anchor as one node, which is access gateway (AGW).
2 Discussion
We propose: MME and UPE are separated; UPE, 3gpp Anchor, and SAE Anchor are combined into one node, AGW. See the following figure:
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Figure 1: SAE architecture
2.1 Benefits of separation of MME and UPE
First of all, the separation of MME and UPE provides better performance due to independent MME and UPE scalability, independent CP and UP handling, improved load sharing options, and independent design and product evolution.
Except to this, separation of MME and UPE also has the following benefits:

Consistent with one tunnel solution: smooth migration from legacy 3gpp to one tunnel, to LTE/SAE.
It is possible to combine SGSN with MME: integration of legacy 3GPP system with LTE/SAE.
Consistent with one tunnel solution

With separation of MME and UPE, the function of MME is similar to the function of SGSN in one tunnel solution, and with the combination of all user plane nodes together into one node, it has the benefit of only one user plane tunnel when UE is non roaming.
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Migration

SGSN will have only control plane functions after one tunnel solution is widely deployed. The role of SGSN is similar to that of MME. At the final stage of the migration, SGSN can be upgraded to include functions of MME, or SGSN can be replaced by MME, that is: MME can have the controlling function of SGSN. See the following figure. The Legacy 3GPP network will be merged with SAE into one 3GPP network.
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2.2 Combination of UPE, 3GPP anchor, and SAE anchor
Number of tunnels in data path

In last meeting, SA2 has agreed that the 3GPP anchor is located in visited PLMN when in roaming scenario and UPE relocation is needed in both idle and active mode. 

There are 3 feasible combinations of user plane entities: 1. UPE collocated with 3gpp anchor; 2. 3GPP anchor is collocated with SAE anchor; 3. combine UPE, 3gpp anchor, and SAE into one entity. See figure: 

Option 1: UPE collocated with 3gpp anchor as UPE, SAE anchor as a separated entity

In both non roaming case and roaming case, if the mobile IPv6 is not used over interface between SAE anchor and UPE, then there will be 2 tunnels in data path from UE to PDN: one between NB and UPE, the other between UPE and SAE anchor (S5/S8); 

In both non roaming case and roaming case, if mobile IPv6 is used, and routing optimization is enabled, there will be only 1 tunnel in data path from UE to PDN: tunnel between NB and UPE. User IP packet will go from UPE directly to PDN.
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Option 2: UPE separated, SAE anchor collocated with 3GPP anchor as IASA

In non roaming case, if MIPv6 is used over interface between UPE and IASA, there will be only 1 tunnel in data path from UE to PDN; but if MIPv6 is not used, there will be 2 tunnels.

In roaming case, because UPE cannot connect with 3GPP anchor or SAE anchor directly in another RAN pool area, there will be more 2 tunnels even if mobile IPv6 is used. 
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Option 3: UPE, 3GPP anchor, and SAE anchor are collocated as AGW

In non roaming case, there is always only one tunnel, no matter what protocol will be used between AGWs.

In roaming case, if mobile IPv6 with routing optimization is used between AGW, only 1 tunnel is in data path; otherwise, there will be 2 tunnels.
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From the above analysis, option 3 is most preferred, option 2 is least preferred.
3 Proposal

According to discussion above, we propose the following changes:

/*********************** Start of First change ***********************/
1.1 4.2
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.

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.

Editor's Note: Additional Architecture diagram updates will be done following concrete resolutions on the other key issues. The current figure above does not intend to draw any conclusion regarding the functional grouping within the Evolved Packet Core. The number of interfaces and their termination points may change once the grouping and other key issues are resolved.

3GPP Anchor

The 3GPP Anchor is a functional entity that anchors the user plane for mobility between the 2G/3G access system and the LTE access system. 

SAE Anchor

The SAE Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems.
AGW

AGW is access gateway, it’s the combination of UPE, 3GPP Anchor, and SAE Anchor.



Reference points
S1C:
It provides access to Evolved RAN radio resources for the transport of control plane traffic.
S1U:
It provides access to Evolved RAN radio resources for the transport of user 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 the SAE Anchor.

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

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 the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN.
Iu-up:   It provides the user plane with related control and mobility support between UTRAN and AGW to enable one tunnel solution.
Sx:      It provides control signalling between MME and AGW.

Sy:      It provides signalling between MMEs. 
S5:
It provides the user plane with related control and mobility support between AGWs.



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. 
SGi: 
It is the reference point between the Inter AS Anchor 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 and Wi functionalities and supports any 3GPP and non-3GPP access systems.
Protocol assumption:
-
The interfaces between the SGSN in 2G/3G Core Network and the Evolved Packet Core (EPC) shall be based on GTP protocol.

-
The interfaces between the SAE MME/UPE and the 2G/3G Core Network shall be based on GTP protocol.
/*********************** End of First change ***********************/

/*********************** Start of Second change ***********************/
4.3
Architecture for the evolved system –roaming cases

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.
Editor's note: The protocol assumed in each interfaces in the roaming cases shall be inline with the protocol assumption in the non-roaming case.
4.3.1
Scenario 1: Evolved packet core in the Visited network – Evolved packet core in the Home network

In this section it is considered the high level target roaming architecture in case both the visited and the home networks are evolved Packet Core networks. Migration routes to this target roaming architecture are FFS. Two alternative architectures are shown, depending on whether UE traffic has to be routed to the HPLMN or not. It is FFS whether the two alternatives can be used in parallel by a UE, e.g. when only a part of the user's traffic has to be routed to the HPLMN.

In case UE traffic is routed to the home network, the SAE architecture is depicted in figure 4.3‑1.

Editor's note: The update in Section 4.2 at SA2#52 on showing the split of the IASA into two functional entities, namely a 3GPP anchor and SAE anchor, requires the following figure to be updated. Whether the anchors are going to be separated is FFS. In particular, although the Home IASA is illustrated in the HPLMN, it is still an open issue whether the SAE anchor is located in the VPLMN. It is FFS how the above changes impact the SAE roaming architecture depicted below. 
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Figure 4.3-1: SAE Roaming architecture – Home routed traffic

For home routed user traffic the Inter AS Anchor is located in the HPLMN. Due to this reason, an interface between the Visited 3GPP Anchor and Home EPC is needed. This interface is referred to as S8.

The vPCRF is located in the VPLMN, while hPCRF is in the HPLMN. The need for a vPCRF and the reference point S9 is FFS.

The 3GPP anchor, which anchors user plane for mobility between the 2G/3G access system and the LTE access system, is located in the VPLMN. 

Note: It is FFS what is the functionality of the Home Inter AS anchor.

Note: It is FFS what is other functionalities of the 3GPP anchor in VPLMN besides user plane anchoring between 2G/3G access systems and LTE system.

It is FFS whether the Mobility anchor between 3GPP and non-3GPP access systems is provided by entities in the visited network or by the Home Inter AS Anchor.

The IASA in the home network remains the entity that terminates the IP Access Service.

In case UE traffic is not routed to the HPLMN, the SAE architecture is depicted in the following figure 4.3-2.

Editor's note: The update in Section 4.2 at SA2#52 that the split of the IASA into two functional entities, namely a 3GPP anchor and SAE anchor, requires the following figure to be updated. The decision to split the anchors is FFS.
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Figure 4.3-2: SAE Roaming architecture – Local Breakout

If and how to connect the Rx+ reference point is FFS.

The need for dynamic policies in the roaming case is FFS. In the case it is decided that PCRF in the visited network is used, one alternative solution is that the enforcement of the Home PLMN policies (e.g.: QoS and charging policies) by the visited Inter AS Anchor is performed through the interaction of Home and Visited PCRF. Possibly, the Visited PCRF may add/modify policies according to those defined in the VPLMN. The related reference point between PCRFs is referred as S9. The use of S9 is limited to this alternative solution and is FFS.

Additional reference points for roaming scenarios (in addition to those described in section 4.2)

S8:
indicates the roaming variant of S5 reference point when the Inter AS Anchor point is located in the HPLMN.

S9:
indicates the roaming variant of the S7 reference point for the enforcement in the VPLMN of dynamic control policies from the HPLMN. The use of S9 is FFS.

NOTE:
S2 and S4 reference points could be interoperator when the GGSN/PDG and the Inter AS anchor belong to different PLMNs.

/*********************** End of Second change ***********************/
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