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Introduction

3GPP TSG RAN WG3 and 3GPP TSG RAN WG2 have been working on the evolved 3GPP E-UTRAN architecture. In parallel, 3GPP TSG SA WG2 has been working on SAE, which includes assumptions on E-UTRAN. These activities are documented in 25.813 (for RAN2), R3-018 (for RAN3) and in TS 23.882 (for SA2). 
However, looking at the latest versions of these documents  ([1], [2], [3]) it appears that there is some misalignment with regard to terminology, definitions and assumptions,  which leaves room for misinterpretation of the current agreements.
This contribution attempts to address the joint aspects currently discussed in all three groups, and proposes a unified view for the evolved architecture.
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Present Status
2.1 


Status in SA2

The baseline architecture currently considered by SA2 is reported in the figure below.
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Figure 1: SAE according to TR 23.882
Within this figure it is assumed that
1) The MME is the manager of the UE context for the idle state, and of mobility at the NAS level. Further, “it also generates temporary identifiers and allocates them to UEs. It checks the authorization whether the UE may camp on the TA or on the PLMN. It also authenticates the user”.
2) The UPE is the termination point for the downlink user plane, and it initiates the paging when downlink data arrives at the UE.
3) The Inter-AS Anchor handles interoperability between the evolved architecture and other systems, both 3GPP and non-3GPP. (Being FFS whether this should be different handlings).
At the same time, two fundamental points are left FFS within this context
4) Where are MME & UPE located with respect to “Evolved RAN” and “Evolved Core Network”?
5) Whether MME & UPE are separated into two entities and therefore an interface has to be specified between them.
Neither the above Figure nor the corresponding description in TR 23.882 explains an assumption of what shall be understood by the entity denoted as “Evolved RAN” shown in Fig. 1.
2.2 


Status in RAN2/RAN3

The baseline E-RAN architecture currently considered by RAN2/RAN3 is reported in the figure below


[image: image2.emf]internet

eNodeB

RB Control

Connection 

Mobility Cont.

RRC

“Upper Part”

eNodeB

Measurement

Configuration

RRM Server

Inter-Cell

RRM 

Database

eNodeB

Measurement

Provision

eNodeB RRM

intra-cell

(Scheduler)

RRC

“Lower Part”

PHY (HARQ)

aGW Control Plane

aGW User Plane

User Plane

MM Entity

RAB Control

“flex”

MAC

ARQ

PDCP


Figure 2: E-UTRAN architecture as defined  in 25.813 
Within this figure it is assumed that

1) There is at least one E-UTRAN node above the E-NodeB and this node is called AGW.
2) It is agreed in RAN2 and RAN3 that the AGW includes an MM Entity in the Control Plane and the PDCP in the user plane.
At the same time, and also taking into account R3-018, the following is at present left FFS within this context:
3) Whether the AGW does contain radio functions and radio interface protocols in the control plane, i.e. the RRC “Upper Part”, Connection Mobility Control, and RB Control. 
4) Whether the AGW terminates the RLC (“Upper Part”) radio interface protocol.
5) What is the relationship between the AGW of the E-UTRAN architecture and the MME/UPE functional entities in SAE
Note that items 2), 3) and 4) above could be considered as purely RAN issues, but they are reported here for completeness.
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Clarification of E-UTRAN architecture in SAE

Comparing  the E-UTRAN and SAE figures it seems obvious that the cloud denoted “Evolved RAN” as presented in Figure 1 cannot correspond to the two-node E-UTRAN as shown in Figure 2. 
A possible interpretation of Figure 1 would be that the “Evolved RAN” cloud actually represents the radio interface (access stratum) functions, whereas the “Evolved Packet Core” represents non-access stratum (NAS) functions, without referring to networks and their nodes. This interpretation is captured in the Figure 3 below, where the clouds of E-UTRAN and packet core have simply been renamed. 
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Figure 3: Proposed SAE architecture with some “renaming”
However, this figure still is confusing since the red clouds and interfaces do not correspond in their meaning to any of their equivalent in the legacy networks.

The cause of this confusion is simply the fact that the AGW, which is the edge node of the E-UTRAN in Fig. 2, includes both AS and NAS functions and thus could be interpreted as part of the E-UTRAN as well as part of the Evolved Packet Core network.

In the following section we will discuss and propose a view of the architecture that is intended to better align the current assumptions in RAN and SA2 and to reduce the risk of misinterpretation.
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Proposed harmonized E-UTRAN/SAE architecture
The present section will discuss a proposal for a unified view from the eNodeB to the Evolved Packet Core. 

Within this context, we will, for the time being, not consider the terminology “RAN” and “CN”, which can be mapped later to the identified functional entities.
4.1 
Radio Functions

A number of contributions from QUALCOMM already have discussed the location of radio functions in the evolved architecture ([4]). 
For the user plane, it has already been agreed in RAN2 that the PDCP protocol (or its “evolved” version) will reside in the AGW. For the control plane, we also believe that some radio functions, e.g. RRC ”Upper part”, should be terminated in a node above the eNodeB, i.e. in the  AGW or in a RRM Server as depicted in Figure 2.

4.2 
UPE

In order to better meet the strict delay requirements of LTE, we believe it is beneficial to co-locate the UPE with the AGW. This seems only sensible given the existing agreement that the PDCP will reside in the AGW.
Thus, the AGW could also be seen as a point of attachment to an operator’s private IP network. The AGW optionally could also provide IP Gateway functionality and thus be seen as a point of attachment to the “public Internet” directly, if this feature is intended to be supported by an operator.
4.3 
MME

The MME is considered to contain functions roughly similar to today’s SGSN in the control plane. 

Assuming that the AGW would terminate the “RRC Upper part”, it seems obvious that it may also be beneficial to co-locate the MME with the AGW itself. 

An alternative approach might be to keep the MME separated from the UPE/AGW for scalability reasons. In this case, one MME could “control” multiple AGW, without affecting the delay aspect on the user plane. The drawback of this alternative is that an UPE-MME interface needs to be specified. 

4.4 
Packet Core

The consequence of the above discussions is that the “Evolved Packet Core” is “seen” as a network of routers. In this sense, the Evolved Packet Core is an IP network domain an operator may wish to have in order to keep control on traffic and services.

Of course, not all routers in the Evolved Packet Core would be “equal”. In fact, some routers may provide inter-AS functionalities (e.g. the “inter-AS Anchor”), while some other routers may provide special “3GPP core network” functionalities (e.g. Charging, Filtering, Lawful Intercept, etc.).

4.5 
Inter-AS Anchor
The UPE/MME functions and the Inter-AS Anchor are logically separated, since the Inter-AS Anchor should be an entity invoked only for inter-access system mobility events and it is currently seen as part of the Packet Core. 

However, the AGW and Inter-AS Anchor could also be co-located in some cases.
4.6 


Overall network architecture
The previous considerations result in the architecture sketched below.
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Figure 4: Proposed harmonized architecture
The following observations can be made:
· The interface identified as “S6/S7/Gi” indicates that the AGW can connect to the HSS/PCRF/IMS, through the evolved packet core, which has been discussed above to be essentially a network of routers. 
· The identification of interface S4 with “Gn” is further discussed in a separate contribution ([5])
· The collocation of “inter AS Anchor” with “AGW” might be an implementation choice.

· Interface S1 of TR 23.882 has become an internal interface.
Note that this view is to a good extent consistent with other views already presented in SA2 (e.g. see ([6])
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Conclusion
This contribution has compared the current baseline architectural assumptions of RAN2, RAN3 and SA2. Each group has its own baseline, which makes it difficult to grasp a harmonized view. 

This contribution has therefore presented a proposal on how to harmonize and progress those architectural assumptions across RAN3, RAN2 and SA2. 

It is proposed to agree on the above described harmonized architecture as a reference for further discussions, and capture it in TR 23.882.
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