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Introduction
In SA2 Ad Hoc Meeting (Oct 11th – 14th), it is generally agreed that the two reference architectures B1 and B2 in TR 23.882 should be merged into one in order to speed up the work on the SAE. The unified architecture should be clear enough to reflect the requirements in TR 23.882, but it won’t involve any particular protocol especially on the mobility aspects. Meanwhile, this architecture will be further refined and elaborated based on the resolution of the key issues.
This contribution proposes one possible way of the convergence. The two architectures in TR 23.882 will be compared first, and the differences and similarities will be outlined. Based on the comparison, the converged architecture will be described in detail and the several mobility scenarios will be given in the following to illustrate the implementation of the proposed architecture. Finally, the paper will be concluded.
The proposed architecture should be taken place the two architectures in the new version of TR 23. 882.

Discussion on the existing two architectures
The current B1 architecture is shown in Figure 1. The main features of B1 are listed below:
· Legacy 3GPP system and the Evolved 3GPP system will share a common Evolved Packet Core;

· R3 is the reference point between Evolved Packet Core and UTRAN, so that the UTRAN can be connected to Evolved Packet Core directly to further improve the handover performance;
· The PDG functional entity of 3GPP WLAN can be integrated into the Evolved Packet Core;

· The N3MM, which based on IP layer mobility management, will manage the mobility between 3GPP and Non 3GPP Access Systems. And N3MM won’t be involved in the mobility between UTRAN and Evolved RAN.

· PCRF1 is connect to the Evolved Packet Core only;
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Figure-B.1f - non-3GPP system support
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Figure 1. Architecture B1

The current B2 architecture is shown in Figure 2. And the main features of B2 are listed below:

· Legacy 3GPP System, Evolved 3GPP System and Non-3GPP System (Including WLAN System) are connected to one Inter-AS MM, therefore the mobility management between these access systems are managed by the Inter-AS MM;
· GPRS Core will be kept as it is now;
· The Rh between GPRS Core and Evolved Packet Core provides functionality to prepare handovers between Legacy 3GPP System and Evolved 3GPP System, so that interruption time is reduced;
· Inter-AS MM will be based on layer 3 mobility management and will be “RAT agnostic”;
· PCRF2 is connected to each access systems and the operator IP services.
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Figure 2. Architecture B2

From the description above, the similarities of architecture B1 and B2 are:

· The mobility management between 3GPP System and Non-3GPP System (excluding 3GPP WLAN) should be IP based mobility management and should be “RAT agnostic”;
· The mobility management between Legacy 3GPP system and Evolved 3GPP system should be further enhanced;

On the other hand, the differences of B1 and B2 are:

· In B1, the Legacy 3GPP system and Evolved 3GPP system are connected to a common Evolved Packet Core, so that the mobility management between them can inherit the original GPRS MM (GMM). However, although in B2, the Rh is used for the further enhancement of the mobility management between the Legacy 3GPP system and Evolved 3GPP system, as Rh is only a control plane reference point for MM context fowarding, this kind of enhancement is still based on the Inter-AS MM. Therefore, in our opinion, it should be better that the MM between the Legacy 3GPP system and Evolved 3GPP system is still based GMM which is kind of layer 2 MM. Furthermore, when the Evolved UE connects to UTRAN, we think the GGSN can be taken place by the Evolved Packet Core, as the Evolved Packet Core can bring further optimization on the data transmission based on the legacy GGSN.
· In B1, there is an option that the PDG fucntional entity of 3GPP WLAN can be integrated into Evolved Packet Core to achieve further optimization. However, we think this kind of implementation issue should not be considered in TR at this stage. PDG and the new Evolved Packet Core should logically be separated. 
· In B1, R3 is used for the further inter-operation between Legacy 3GPP UTRAN and E-RAN, please refer [2] for the detail of this topic. As R3 is very important for improving the handover performance between Legacy 3GPP UTRAN and E-RAN, the converged architecture should keep R3 as an option.
Proposed converged architecture
Based on the discussion in the previous chapter, we proposed the converged architecture as follow:
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Figure 3. Converged Architecture

Three main functional entities in Evolved Packet Core are:
Access System Gateway (ASGW)
The ASGW is the user plane anchor for the mobility of E-UTRAN capable UE moving within 3GPP Access Systems including E-UTRAN and UTRAN.
3GPP Mobility Manager (3GPP MM)
The 3GPP MM is in charge of the mobility management within 3GPP Access Systems including E-UTRAN and UTRAN. The most of control plane functions are allocated on 3GPP MM, including AAA, SM/GMM, etc.
The relationship between ASGW and 3GPP MM is FFS, which means they can be two separate nodes, or they can be integrated in one node. Therefore, in the figure, we use a dotted cycle tying them closely.
Heterogeneous Access System Mobility Manager (Hetero-AS MM)

Hetero-AS MM is used for the mobility management between 3GPP Systems and Non-3GPP Systems (including WLAN). Here we use the term “Hetero-AS MM” to take place of “Inter-AS MM” in B2 because we don’t want to confuse the MM between 3GPP systems and the MM between Non-3GPP System and 3GPP System. And the Hetero-AS MM is IP based MM solution and “RAT Agnostic”.
These three functional entities will be included into the Evolved Packet Core, however, whether these three wil be integrated or separated is FFS.

Gi+ between Hetero-AS MM and ASGW should be an enhanced Gi interface with the support of IP based MM. However, in the case that Hetero-AS MM is integrated with ASGW, this interface will not be standardized.
R2 between 3GPP MM and ASGW will provide the related control and mobility support from 3GPP MM and ASGW, the detail of this interface is FFS, and same as Gi+ interface above, in the case that 3GPP MM is integrated with ASGW, this interface will not be standardized.
R1 is the reference point between Evolved UTRAN and Evolved Packet Core. It provides the access to the E-UTRAN radio resource, the detail is FFS.

R3 is the reference point between UTRAN and Evolved Packet Core. It provides further handover optimization between UTRAN and E-UTRAN.

Wi+ is the interface between 3GPP I-WLAN and Hetero-AS MM. It provides the user plane with related mobility support between 3GPP I-WLAN and Hetero-AS MM.
R4 is the reference point between SGSN and Evolved Packet Core. It should be an enhanced Gn based interface like the one between GGSN and SGSN.
Gx+ provides transfer of Policy and Charging Rules of the operators to each access system.

AAA interface provides transfer of subscription and AAA data to the Evolved Packet Core for user access.

Mobility Management Scenarios
The MM scenarios are classified as follow:
1. Inter 3GPP access: E-UTRAN enabled UE selects ASGW instead of GGSN when it is in UTRAN and/or GERAN access networks
2. 3G Access Networks <–> non-3G Access Networks for E-UTRAN enabled UE: Hetero-AS MM and ASGW must be involved

3. UTRAN(and GERAN) <–> non-3G Access Networks for the Legacy 3GPP UE, Hetero-AS MM and GGSN must be involved
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Figure 4. MM Scenario I and II
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Figure 5. MM Scenario III

Therefore, the whole system view in non-roaming case could be presented as below:
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Figure 6. Whole System View

Conclusion
It is proposed to include the converged architecture described above into the new version of TR 23.882.
Reference:

[1] TR 23. 882

3GPP SAE: Report on Technical Options and Conclusions.

[2] S2-052730:
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Figure-B.1f - non-3GPP system support


			N3MM manages the mobility with non-3GPP systems. 


			Gi+ denotes Gi with added mobility support.


			When using UTRAN or Evolved RAN, the N3MM is not used.


			Dependent on the nature of the non-3GPP system, either the device, or, the network of the non-3GPP system provides some mobility support (denoted N3FA).
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Figure-B.1f - non-3GPP system support
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