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Introduction

This paper describes potential evolution scenarios for 3GPP System Architecture Evolution. The Iu interface and especially Iu-Flexibility introduced mechanisms that allow for full Iu mobility between network entities, at least within a PLMN. Full mobility is also available with Gn mobility. The considerations of evolution scenarios starts with a decomposition of Rel6 Architecture. The control plane functions are shown as boxes in the figures. The User Plane Functions (UPF) are listed in a table below the UPF-boxes. Revision marks in the tables show how User Plane Functions (UPF) are moved from one entity to another for the different scenarios.

The paper describes the possible scenarios that allocate functional blocks to other entities. Protocols are show in the figure merely to identify functionality provided at the reference points. It is not necessarily a proposed protocol selection. However, there might be advantages in reusing existing protocols. The different options of combining existing network entity’s functions described in this paper do not consider further potential optimizations by modifying or removing Rel6 functions, for example.

The paper describes advantages and disadvantages and proposes an target architecture for 3GPP system architecture evolution. 

Rel6 System Architecture
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SGSN-UPF removed (one-tunnel-approach)
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UPF:

Advantage

· SGSN-UPF removed from traffic path, less performance requirements and lower latency

· SGSN redundancy (Iuflex) and AN sharing possible

Disadvantage

· Bearer/PDP handling and storage on two entities (performance requirements and bearer setup time)

· SGSN UPF needed for roamers and for legal intercept, or GGSN in VPLMN only

· Iu-Gb mobility needs SGSN UPF

· Signaling performance; any RNC change causes signaling with SGSN-C and with GGSN

In sum: the SGSN might need to provide UPF, but UPF usage is optional

SGSN merged with RNC
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UPF:

Advantage

· One CN-UPF removed from traffic path, less performance requirements and lower latency

· RAB handling combined on one entity, reduces bearer setup latency

· Idle mode handling / paging on one entity only

Disadvantage

· One AN specific entity is extended by  CN specific functions, or vice versa

· AN-specific entity provides in addition intercept, charging, Iu-Gb forwarding/conversion, subscriber and mobility management, or

· AN-agnostic entity provides in addition Ciphering, Integrity protection, Policing/scheduling, Downlink duplication, Uplink combination, Positioning

· Bearer/PDP handling and storage on two entities (performance requirements and bearer setup time)

· Signaling performance; any RNC/SGSN change causes signaling up to the top level mobility anchor

· RNC/SGSN redundancy (Iu-Flexibility) and AN sharing require specific functionality on NodeB (“Iub-Flexibility”)

In sum: entity with extensive functionality that provides access specific and access agnostic functionality

SGSN merged with GGSN
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UPF:

Advantage

· One CN-UPF removed from traffic path, less performance requirements and lower latency

· PDP/bearer handling on one entity only

· Interface to PDF and CRF on entity that performs PDP/bearer management

· SGSN/GGSN redundancy (Iuflex) and AN sharing possible

Disadvantage

· One CN entity is extended by another CN entity’s functions; performance requirements

· GGSN extended by idle mode handling, Iu-Gb forwarding/conversion, MM context data base, subscriber and mobility management, or

· SGSN extended by flow based charging, policing and system independent anchor

· Separation into two entities needed for roamers, or GGSN in VPLMN only

· Signaling performance; any RNC change causes signaling up to the top level mobility anchor

· Legal intercept potentially already on both entities because of country specifics ??

In sum: one AN-agnostic entity is extended by another AN-agnostic entity’s functions

Conclusion

Combining the two AN-agnostic entities maintains to large extent the current AN-CN functional split. These two AN-agnostic entities have similarities and their combination leverages synergies. PDP/bearer handling and management become more efficient and PS-domain c-plane latency reduces. (Evolved) Iu connects any AN-specific entity (e.g. RNC) with any AN-agnostic entity (SGSN/GGSN) for full mobility within a PLMN. This approach might be used also together with “legacy” UTRAN, which may improve performance figures for UTRAN based PS bearers and enables migration from UTRAN to eUTRAN and could support also mobility between UTRAN and eUTRAN.

The combination of the two AN-agnostic entities is proposed for the evolved 3GPP system architecture. Independent from this evolution of AN-agnostic network entities the UTRAN and the eUTRAN may evolve.

It is proposed to add this evaluation to the TR. And, if agreeable, the conclusion.
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