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Abstract of the contribution: This contribution attempts to motivate the reason why the 3GPP anchor and the SAE anchor should be collocated.
Introduction

Over the past meeting long time has been devoted to the topic of functional allocation and functional grouping to the anchors defined within the SAE architecture. This contribution analyzes this topic and attempts to propose some guideline for the final potential grouping of functions, which could be considered the most optimal.

Discussion

The topic of collocation of anchors is not separable from the topic of intersystem HO, local breakout, route optimization, service continuity and roaming.

So, the potentially allowed collocation options need to take into account all these aspects.

In the case of roaming with Home GGSN, quite the only option in current 3GPP system, and a quite likely arrangement during a long lasting (as usual) migration period, the GGSN function (and, so, a 3GPP anchor) must reside in the Home Network while the UPE is in the Visited Network. As it is not possible to predict whether a subscriber will visit a LTE capable or not network, nor for how long this is going to be the case, the Home operator must make sure that the a HGGSN is available to handle roaming in the transition phase as the visited net may not deploy a 3GPP anchor with S8 interface. It should be noted that the location a 3GPP anchor in the home does not bind the protocol on the S8 interface to be GTP, as in fact S8 is an LTE/SAE specific interface and it may be used to support roaming for other technologies than GPRS/UMTS and LTE, which represents a compelling argument for seeking innovative solutions to support roaming for the long term health of the mobility industry.

The corresponding architecture, to take into account this fundamental requirement deriving from the need to support intersystem mobility and roaming to non LTE capable networks, in H-GGSN roaming case, would then be the following.
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As such, at least in Home GGSN roaming case, a 3GPP anchor and SAE anchor are both in the Home network. It should be noted that this does not exclude that a 3GPP anchor could also be deployed in the visited network to shield some local mobility events in the visited network from the home network, but at least in principle the home network must be ready to receive direct connections using a Gp interface from a visited GPRS/UMTS network. 

In order to isolate mobility events between different technologies in the visited network from the Home network, the SAE anchor functionality could also be collocated with the 3GPP anchor in the visited network.

As such a potential roaming scenario architecture case could be the following:
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Hosting the SAE anchor function in the visited network would allow also for the application of local breakout PCC policies in the visited network for both 3GPP and non-3GPP accesses while allowing for service continuity over both technologies. Again, the fact that the 3GPP anchor and the SAE anchor are collocated does not force this node to support GTP-based S5a, as in fact the same node may need to support non-3GPP accesses, that would not use GTP anyway. So, delivering uniform service across 3GPP and non-3GPP access would require the study of a viable solution over S2, which could be applied also for S5b.

The collocation of SAE anchor and 3GPP anchor would be optimal solution as policy enforcement, authentication, packet routing etc. functions of the 3GPP anchor and the SAE anchor can be shared.

Having addressed the roaming aspect in the Home routed based roaming scenario, we can now consider whether it would be optimal to collocate the SAE+3GPP anchor in the MME/UPE node. While this implementation option is impossible to be forbidden, there are some potential considerations that would advise against this configuration. It has been recognized that the MME/UPE can change during the lifetime of a packet data session. If that was the case, then the need to support intersystem mobility and service continuity forces one of the 2 possible needs:

· Forcing routing through the initial combined MME/UPE+3GPP anchor+SAE anchor. This would come with these drawbacks: 

· Lack of optimal resource usage (2 nodes would handle the sessions but only one would be strictly needed)

· Additional latency (2 user plane nodes traversed when one only should be functionally required)

· Non optimal routing.

· Allowing for total relocation of the combined SAE anchor+MME/UPE+ 3GPP anchor.

· This does not allow for keeping service continuity (IP address must change)

· It requires deleting the PDP contexts and setting up PDP contexts again on the UMTS/GPRS side when a dual mode terminal is used, or defining a new GGSN relocation procedure in UMTS/GPRS

· It is not clear what how to drive the relocation in the non 3GPP systems requiring service continuity, as these assume the SAE anchor to not relocate by definition.

It should be also considered, albeit this has not yet been heavily discussed within this forum, that to address some markets or applications, it could be possible to collocate the UPE with the E-NodeB. This configuration would require the 3GPP and SAE anchors to be separate from the MME/UPE.

Furthermore, and most importantly, a combined MME/UPE/3GPP anchor/SAE anchor node would have to handle all the traffic from all accesses, even when non-LTE traffic is generated, thus creating some unnecessary constraints in capacity engineering for LTE-specific nodes (it would have to be sized to take into account also the growth or existence of non-LTE traffic!). A combined MME/UPE/3GPP anchor node would also suffer from the need to handle vast amount of non-LTE traffic day one. These constraints imply initial upfront capital investment in the LTE-specific core nodes which could be avoided if the LTE-specific functions (MME/UPE) were to be separate from the inter-access functions.

Based on this consideration, the most viable configuration for the non-roaming case reflects the configuration for the roaming case with Home routed traffic, that is the 3GPP anchor and SAE anchor would be collocated and separate from the MME/UPE. This proves to be a consistent architectural model for both roaming and non-roaming case and efficiently handle LTE and non LTE traffic in the short and long term, with an adequate profile of capital investment in LTE-specific nodes in the core. 

Conclusion

It is proposed that if any collocation option should be recommended or considered in SAE, then the functions that could be most likely collocated are the 3GPP anchor and the SAE anchor. This does not preclude other options like collocation of all nodes, but these imply limitations to service continuity, migration and other operational aspects, which should be taken into account when grouping functions in the SAE core.

This conclusion should also be used as an input to the architecture update discussion in 4.5.

The following proposed change is to be also considered.

======================Start of change=============
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 Inter-AS 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 support in HO case (forwarded packets
);
-
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;

-
control plane function for inter-3GPP access system mobility
.

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

-
Packet routing and forwarding;
-
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-3GPP access system Mobility Anchor.
7.11.2.2
Alternative 1

7.11.2.3
Alternative 2

7.11.2.4
Alternative …
7.11.3
Impact on the baseline CN Architecture

The baseline CN architecture is modified to reflect the functional grouping in the evolved core network.

7.11.4
Impact on the baseline RAN Architecture

The baseline RAN architecture is modified to be based on the functional split between RAN and CN.

7.11.5
Impact on terminals used in the existing architecture
FFS.
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