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Abstract of the contribution:  This contribution argues that the SAE Anchor should be the anchor for inter-UPE mobility and suggests changes to TR 23.882 to reflect this.
1. Argument that the 3GPP Anchor and UPE are both secondary anchors and are naturally co-located.

1.1. Role of the SAE Anchor

According to TR 23.882, the SAE Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems.  Section 7.11 of the TR lists additional functions of the SAE Anchor, including the function of serving as a gateway to the PDN including IP address allocation from the PDN address space.  

Since the SAE Anchor always serves as a gateway to the PDN, there is always a SAE Anchor allocated for each UE attached to the evolved packet core network.  
Note that the SAE Anchor is a new entity that is not explicitly defined in 2G/3G network standards today.  By serving as an anchor across access systems, the SAE Anchor functions essentially as a home agent equivalent in MIP for mobility.  By contrast, the GGSN, which serves as an anchor for 2G/3G networks, thus incorporating foreign agent functionality to support mobility across access systems.  Thus, while 3GPP standards do not define a home agent or “SAE Anchor” for 2G/3G, such a function can exist today in these networks.  

NOTE: In this document the terms home-agent and foreign agent are used to specify functionality and use of this term does not assume MIP protocol, but could be any standard IP mobility protocol such as Netlmm, PMIP, etc.  Section 7.8.3 of TR 23.882 discusses various options for protocols for the case where the SAE Anchor function serves as a global mobility anchor.  
1.2. Role of the UPE

According to TR 23.882, the UPE terminates for idle state UEs the downlink data path and triggers/initiates paging when downlink data arrive for the UE. It manages and stores UE contexts, e.g. parameters of the IP bearer service or network internal routing information. It performs replication of the user traffic in case of interception.  Section 7.11 of the TR lists further functions of the UPE, including serving as an inter-eNode B mobility anchor for the user plane.  In addition, SA2 has agreed that, to support inter-PLMN handoffs and that a full mesh network between eNode Bs and UPEs may not exist, support for inter-UPE mobility is required.  

Since the UPE terminates the downlink data path for idle state UEs, and forward packets for UEs in the active state, there is always a UPE allocated for each UE attached to an evolved packet core network.  

Since the UPE is the first node above the RAN and since in the downlink direction it is the last node in the evolved packet core, it serves as a sort of “last hop” router for the SAE packet core.    As such, the UPE performs a role equivalent to that of a foreign agent relative to the SAE Anchor.  

1.3. Role of the 3GPP Anchor 

According to TR 23.882, 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.  As a result, a 3GPP Anchor needs only to be allocated for a UE when the UE is accessing the evolved packet core from a 2G/3G 3GPP access system or when the UE is in the process of moving between LTE and 2G/3G.  

Since the 3GPP Anchor serves as an anchor for 2G/3G access, it performs the role of a GGSN from the point of view of a legacy SGSN.  Thus, in a network supporting global mobility across access systems, the 3GPP Anchor performs a role similar to a foreign agent relative to the SAE Anchor. This is the same role it would perform in today’s 2G/3G network if global mobility across access systems is supported, as noted before. 

1.4. Similarity of the UPE and 3GPP Anchor

Both the UPE and 3GPP Anchor functions perform a role similar to a foreign agent relative to the SAE Anchor function.  Both are local anchors for their specific access technology – the UPE for LTE and the 3GPP Anchor for 2G/3G.  Since 3GPP envisions well coordinated idle-mode and active-mobility between LTE and GERAN/UTRAN, it is logical to combine these two functions in a common site.  This way, the common UPE/3GPP Anchor function can serve as a common “foreign agent” under the SAE Anchor.  

Consequently, with a combined UPE and 3GPP Anchor, the SAE Anchor would then serve as an anchor for mobility of UPEs and 3GPP Anchors.  

1.5. Arguments against the 3GPP Anchor as the anchor for inter-UPE mobility

This implies that the 3GPP Anchor is not co-located with the UPE

· If the 3GPP Anchor is not then co-located with the SAE Anchor, this adds a third layer of mobility management in the evolved packet core

· No better than the current 2G/3G system (Home Agent – GGSN – SGSN vs. SAE Anchor – 3GPP Anchor – UPE) for LTE

· If the 3GPP Anchor is co-located with the SAE Anchor, the SAE Anchor is overloaded with functions

· SAE Anchor serving as the Home Agent must also in addition also include  Foreign Agent function to mimic the role of a GGSN.  This pulls in a legacy interface (Gn) in what would otherwise be a standard Home Agent.

· This also brings in the functionality of inter-working between the S4 (Gn) interface and S5 interface which may not be similar to the S4 (Gn) interface. 

· During idle-mode and active-mode mobility between 2G/3G and LTE, which will be very common in early deployment stages, an additional route update must be performed between the UPE and the SGSN which would result in additional delay. 

2. Recommended Changes to TR 23.882

We propose the following changes to Section 7.11.  Changes are marked in red with underline.
7.11.2
Solution for Key Issue - grouping of the functions
7.11.2.1
Allocation of evolved packet core functions to UPE, MME and SAE Anchor

The below non-exhaustive lists present the allocation of evolved packet core functions to logical entities, for the purposes of comparing the grouping alternatives. This does not preclude solution alternatives that co-locate one or more of the logical entities. Depending on the deployment and roaming scenarios, some of these functions might be optional.

The UPE consists of the following functions:

-
Packet routing and forwarding;
-
Depending on solution: allocation of a local IP address from the UPE address space for use by mobility mechanisms;
-
FFS: Policy and Charging Enforcement Function (PCEF) based on TS 23.203 for roaming scenarios;
-
Depending on solution: Policy and Charging Enforcement Function (PCEF) based on TS 23.203 for route optimisation scenarios;
-
Depending on solution: Collection of Charging Information for online or offline charging systems for roaming with Inter-AS Anchor in HPLMN;
-
Depending on solution: Collection of Charging Information for online or offline charging systems when route optimisation is applied;
-
Ciphering termination for user plane traffic;
-
IP Header compression;
-
Lawful interception of user plane traffic;
-
Inter-eNodeB Mobility Anchor for user plane;
-
inter-3GPP access system Mobility Anchor;
-
Trigger/initiation of paging when downlink data arrive for the UE in LTE_IDLE state.
The MME consists of the following functions. In some architecture solution alternatives, these functions may be co-located with the UPE:

-
Management and storage of UE control plane context;
-
Mobility management;
-
Authentication, authorization (PLMN, TA) and key management;
-
Lawful interception of signaling;

-
Ciphering/integrity termination for signaling;

-
Management and allocation of temporary user identities;

-
Depending on solution: control plane function for inter-3GPP access system mobility.

The SAE  Anchor consists of the following functions. In some architecture solution alternatives, these functions may be co-located with the UPE:

-
Packet routing and forwarding;
-
Depending on solution: Authentication, authorization and key management, for mobility management signaling or for PDN access control;
-
Policy and Charging Enforcement Function (PCEF) based on TS 23.203;
-
Collection of Charging Information for online or offline charging systems;
-
Mobility Anchor for mobility between 3GPP accesses and non 3GPP accesses;
-
Gateway functionality to PDN including IP address allocation from PDN address space;

-
Inter-UPE mobility anchor;
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