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Abstract of the contribution:

Proposes to split the Inter-AS acnhor into two new logical entities and recommends updating the high-level architecture in Section 4.2 as well as adjusting the Evolved Packet Core functions in Section 7.11.2 accordingly.
1.
Introduction

Nortel believes that UPE and IASA in the main architecture figure need further clarifications. Looking at the various proposals in Section 7 of the TR, we believe that there are a couple of points to be clarified e.g.
· Is there a need to split the IASA into a 3GPP anchor and a non-3GPP anchor, and how?

· What is IP point of Attachment (IP PoA) and where it is assigned?
It is then recommended that the IASA entity be split into two logical entities, referred to as the Default IP Gateway and the IP-layer Mobility Anchor.
2.
Discussion

The need for splitting the IASA into separate anchors for 3GPP and non-3GPP systems is suggested in at least two occurrences in the TR. For instance, the IASA description below the converged architecture in TR 23.882 (Figure 4.2-1) currently reads:

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.

In addition, Figure 7.8-7 in TR 23.882 clearly shows two different anchors in the Evolved Packet Core (EPC), referred to as a “3GPP anchor” (e.g. for mobility between 2G/3G RAN and Evolved RAN) and a “Non-3GPP anchor” (for mobility between 3GPP and non-3GPP systems).
It was already agreed that the mobility between 3GPP and non-3GPP systems (refer to Section 7.8.3.1) will be based on an IP-layer mechanism (e.g. Mobile IP), therefore we believe that there is no ambiguity about the “Non-3GPP anchor” being a functionality similar to a MIP Home Agent, or equivalent.
The problem is the “3GPP anchor”. Namely, in some proposals the “3GPP anchor” function is located in the MME/UPE (e.g. proposals in Figure 7.8-1 and Figure 7.8-3), whereas in some others the “3GPP anchor” function co-incides with the “Non-3GPP anchor” (e.g. the Fast MIP proposal in Figure 7.8-6, or the NETLMM proposal in 7.5-5). There is even a more “extreme” case (e.g. Figure 7.7-5) where the “Non-3GPP anchor” (referred to as the “Inter-domain anchor” in Figure 7.7-5) serves as a mobility anchor even for intra-LTE mobility!
We believe that, instead of trying to split the IASA entity into a “3GPP anchor” and a “non-3GPP anchor”, we should look for another common denominator between different proposals. For example, it is worth noting that all proposals in which the “3GPP anchor” may co-incide with the “Non-3GPP anchor” (i.e. proposals in Figure 7.8-6, 7.5-5 and 7.7-5) imply a change in the IP PoA (also referred to as IPedge address), whereas the other two proposals (i.e. Figure 7.8-1 and 7.8-3) do not imply a change of the IP PoA. We refer to this difference as L3 mobility (for the former) vs L2 mobility (for the latter). So, the new criterion for clarifying the functions of logical nodes should be “L2” vs “L3” mobility, rather that the notions of "3GPP anchor" vs "Non-3GPP anchor".

Anticipating the discussions on SAE roaming, we believe that there will clearly appear two roaming concepts:

· roaming at "layer-2", with GTP (or equivalent) crossing the roaming boundary, and IP PoA located in the HPLMN, and
· roaming at "layer-3", with MIP (or equivalent) crossing the roaming boundary, and IP PoA located in the VPLMN.

In both roaming cases considered above, the UPE is located in the VPLMN, whereas the "Non-3GPP anchor" (in the sense of Figure 7.8-7) is located in the HPLMN. The fundamental difference between the two is that the IP PoA is assigned either in the HPLMN (roaming at L2) or the VPLMN (roaming at L3).

We believe that this notion of IP PoA and the entity to which it is associated is of such importance for future discussions on preferred functional groupings and roaming, that this entity (referred to as the Default IP GateWay = DIP GW) deserves to be depicted as a separate logical entity in the high-level architecture.
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Figure 1. Existing logical high level architecture for the evolved system (left-hand side) and the proposed refinement (right-hand side)

Compared to the existing Evolved Packet Core entities (left-hand side of Figure 1), it is suggested that the IASA be split into two new logical entities (right-hand side of Figure 1):
· Default IP Gateway (DIP GW), representing the IP PoA, and

· IP-layer Mobility Anchor (IP MA).

The S5 reference point, as a consequence, is split into two:
· S5a – a “layer-2” interface, such as GTP (it is “layer-2” because any mobility on S5a does not imply a change in the IP PoA), and

· S5b – a “layer-3” interface (it is “layer-3” because any mobility on S5b implies a change in the IP PoA and is visible to the UE).

Proceeding with analogies, here are some examples of Default IP GW in the TR 23.882:

· The GGSN in the case of GPRS;
· The AGW in Figure 7.8-3 (less the MME/UPE part of it);
· The "user plane anchor" in Figure 7.5-5;

· “Source MME/UPE” and ”Target MME/UPE” in the Fast MIP proposal in Figure 7.8-6 (less the MME/UPE part of it).

The "IP-layer Mobility Anchor" term should be no problem as it has been already agreed (refer to Section 7.8.3.1) that mobility between 3GPP and non-3GPP systems will be based on IP-layer mechanisms. The IP MA is always there for the purpose of mobility with non-3GPP systems (the proof is the S2 ref point connecting to it), but in some proposals (e.g. Fast MIP in Figure 7.8-6) it also serves as the anchor point for mobility within 3GPP systems.

In the specific case of Mobile IP, the IP PoA described here corresponds to the MIP CoA (noting, that the IP address used to access the service is referred to as the “Home Address” = HoA, which is different from the IP PoA).
The Annex of this paper provides a couple of examples of Preferred Functional Groupings based on the new proposed refined architecture, at the same time linking each of the preferred groupings with an architecture solutions already documented in the TR.
3.
Proposal
It is proposed to update the high level architecture in Section 4.2 by splitting the IASA into Default IP Gateway and IP-layer Mobility Anchor.

It is also proposed to adjust the EPC functions in Section 7.11.2 accordingly.
**** Start of 1st change ****

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.

IP-layer Mobility Anchor (IP MA)
IP MA is the user plane anchor for IP-layer mobility between different access systems. 

It performs or supports IP-layer handover between different 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 IP-layer Mobility Anchor. 
S3:
It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state.

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. S4 does not exist in case S3 provides this functionality (FFS).

S5a:
It provides the user plane with related control and mobility support between MME/UPE and Default IP Gateway.

It is FFS whether S5a exists or whether MME/UPE and Default IP Gateway are combined into one entity.

S5b:
It provides the user plane with related control and mobility support between Default IP Gateway and IP-layer Mobility Anchor.

It is FFS whether S5b exists or whether Default IP Gateway and IP-layer Mobility 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

**** End of 1st change ****

**** Start of 2nd 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 relaying
· 
· 
· Collection of Charging Information for online or offline charging systems
· Ciphering termination for user plane traffic, if there are no other RAN entities than eNodeB

· IP Header compression, if there are no other RAN entities than eNodeB.

· Lawful interception of user plane traffic in some architecture solution alternatives
· 
· Mobility Anchor for mobility between different 3GPP based accesses
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 and key management
· Lawful interception of signaling traffic

· Ciphering/integrity termination for NAS signaling.

The Default IP Gateway consists of the following functions:

· Packet routing and forwarding
· Local (or edge) IP access service enabling functions
· Policy and Charging Enforcement Function (PCEF) based on TS 23.203
· Collection of Charging Information for online or offline charging systems
· Lawful interception of user plane traffic
· Gateway functionality to external networks

The IP-layer Mobility Anchor consists of the following functions. In some architecture solution alternatives, these functions may be co-located with the Default IP Gateway:

· Packet routing and forwarding
· Global IP access service enabling functions
· Authentication, authorization and key management
· 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 external networks

· Depending on the outcome of key issue 7.8.3 (FFS): Mobility Anchor for mobility between different 3GPP based accesses
**** End of 2nd change ****

ANNEX: Examples of Preferred Groupings
For the purpose of further clarification only, we suggest here a couple of examples of preferred functional groupings and provide links to existing drawings in the TR.
Preferred Grouping A
All functions collocated. This is one of the basic groupings for the non-roaming case. Included here only for completeness.
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Preferred Grouping B
DIP GW collocated with UPE and no S4 interface.

UPE serves as anchor for GPRS-SAE mobility (i.e. a “3GPP anchor”).

S3 has both a C-plane and U-plane.

S5b is an IP (Gi+) interface.

Corresponds to the roaming case of the proposal in Figure 7.8-3, the Access Gateway (AGW) in 7.8-3 being a sum of the UPE and the DIP GW.
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Preferred Grouping C
DIP GW collocated with UPE, but this time with the S4 interface.
IP MA serves as “Non-3GPP anchor”, but also as anchor for GPRS-SAE mobility (i.e. a “3GPP anchor”).
S3 has only a C-plane.
S5b and S4 are IP (Gi+) interfaces.

Corresponds to the Fast MIP proposal in Figure 7.8-6.
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Preferred Grouping D
DIP GW collocated with IP MA.
UPE serves as anchor for GPRS-SAE mobility (i.e. a “3GPP anchor”).
S5a is a “layer-2” interface (e.g. GTP or equivalent). Any mobility on this interface (e.g. inter-UPE mobility) has no impact on the IP PoA.

S3 has both a C-plane and U-plane.
Expected to match the roaming proposal of the proponents of 7.8-1.
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Preferred Grouping E
All of the UPE, DIP GW and IP MA remain as separate nodes. This corresponds to the proposal in Figure 7.5-5, withe the following equivalencies:
· DIP GW = “user plane anchor” in Figure 7.5-5, and

· IP MA = “inter-AS anchor” in Figure 7.5-5.

Note 1: note that the LMM protocol used on S5a is likely to be based on IP, nevertheless, it remains a “layer-2” protocol, because any mobility on the S5a interface does not imply a change in the IP PoA (i.e. IPedge). 
Note 2: this proposal is the only one that has no “layer-2” interworking interface with the GPRS core, meaning that it may not meet the 25.913 requirements for LTE-to-2G/3G handovers.
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Preferred Grouping B with split MME and UPE
This is the same as Grouping B, except that MME and UPE are shown as separate logical entities. It is expected here that the MME and UPE split will be discussed in other contributions.
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