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1. Introduction
The objective of UTRA evolution study item is to develop a framework for the evolution of the 3GPP radio-access technology towards a high-data-rate, low-latency and packet-optimized radio-access technology [1]. The UTRA evolution targets a system with 10X higher data rates and 2-4X higher spectral efficiency than that is achieved with 3G Rel6 systems [1]-[5]. Another important driver for UTRAN evolution appears to be the efficient use of the spectrum and system resources that can help to reduce the development and deployment costs. 
At the last SA plenary meeting, a new Work Item for IP based architecture evolution was approved. As described in the WID [6], it is tightly related to the UTRAN evolution and therefore, the UTRAN Architecture evolution should consider the aspect of IP based network evolution.
      === Copy from [6] ================================================================
The main objectives are to address the following aspects:

1) Overall architecture impacts stemming from requirements coming out from TSG-RAN’s Study Item on Radio Evolution (see SP-040915). The architectural developments should take into account the targets for the evolution of the radio-interface, e.g.:

i. whether there is a need for a modified network architecture and/or different functional split between network nodes (compared to the current 3GPP architecture);

ii. how to provide a very low latency (including C-plane) for the overall network (including core network, radio access network and radio access technology);
iii. how to provide the efficient support of the various types of services, especially from the PS domain (e.g. Voice over IP, Presence).
     ===============================================================================

In this contribution, the architecture issue is discussed to provide some guideline for further work and a set of network architecture requirements is provided.
2. Architecture considerations
The objective related UTRAN architecture in [1] is as follows: 

· To identify the most optimum UTRAN network architecture and functional split between RAN network nodes, not precluding considerations on the functional split between UTRAN and CN.
RAN3 had studied to provide a new UTRAN architecture as a Study Item but the work has been pended in RAN3. The study for the Long Term evolution of UTRAN architecture can be started by reviewing the result from the RAN3 study item.
The requirements for the RAN3 Study Item [7] are as follows:
A) The evolved architecture shall not introduce any changes to the Uu interface. 

B) The evolved architecture shall allow interworking and assure backward compatibility with the existing architecture. 

C) The evolved architecture shall have open standard interfaces to enable the operators to deploy different vendors’ equipment.

D) The evolved architecture shall enable network operators to improve  at least one of the following aspects of their network, resulting in an overall improvement in UTRAN without significantly degrading the others, these shall include but are not limited to: performance, scalability, flexibility and reliability.
E) The evolved architecture shall allow maximum reuse of existing protocols. 

F) The evolved architecture shall allow for a 
smooth migration process in deployment.

G) The evolved architecture shall efficiently support existing and enhanced radio-related functionality.

H) The evolved architecture shall allow minimal impact on core network.
For the Long Term Evolution, it can be assumed that the Uu and Iu interface can be impacted to get the maximum optimization for the PS domain. Therefore, the requirements A) and H) are too restricted for the Long Term Evolution even though the architecture solution for Long Term Evolution should support the legacy mobile and interworking with legacy UMTS network. 
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Figure 1 Current UMTS architecture
Figure 1 shows the current UMTS architecture including User plane and control plane protocols. Current architecture has clear separation between Radio access network and Core Network through Iu interface.  

Samsung believes that it is desirable for the Long Term Evolution study to include the network architecture evolution not only for the UTRAN architecture evolution but also for the CN architecture evolution to have the best-optimized network architecture. The new architecture solution may provide a new functional split between Radio access network and Core network. 
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Figure 2 Target system for Architecture evolution study
Figure 2 shows a Target system for the Architecture evolution study. It is proposed that the study should cover from Node B up to IP layer end point node (which is currently GGSN). With this work scope, it is necessary to have joint work with architecture expert group (SA2) until the overall architecture solution and clear work split for each WG are made.

3. Network Architecture Requirements

3.1. Performance enhancement
3.1.1.  User plane Latency
The RAN-Round Trip Time (RTT) can be decomposed into two components, first the RTT between the Node-B and the UE and the second the RTT between the GGSN and Node-B. The evolved architecture shall provide the second RAN-RTT with the value of 10ms.
3.1.2.  Control plane Latency

The evolved architecture shall support fast state transitions from idle state (the state for power saving) to active state (the state for data transmission) with a transition time of less than 100 ms (excluding downlink paging delay). The evolved architecture may provide a new definition of idle state.
3.1.3.  Efficient usage of air resource

The evolved architecture shall allow efficient usage of air resource to support of the various types of services, especially from the PS domain (e.g. Voice over IP, Presence). The evolved architecture shall efficiently support existing and enhanced radio-related functionality.
3.2. Open Interfaces
The evolved architecture shall have open standard interfaces to enable the operators to deploy different vendors’equipment. The evolved architecture shall allow maximum reuse of existing protocols or minimum change of the existing protocols. The evolve architecture shall minimize the number of interfaces and unnecessary options.
3.3. Cost reduction
The evolved architecture shall provide reduced CAPEX and OPEX including backhaul. The evolved architecture shall allow a cost effective migration from Rel-6 UTRA radio interface and architecture.
3.4. Scalability/Reliability/Flexibility
The evolved architecture shall support high scalability to accommodate to the varying Market demand. The evolve architecture shall support high reliability to avoid or reduce the presence of any critical single point of failure in the system.
3.5. Interworking with existing architecture
The evolved architecture shall allow for a smooth migration process from the existing UTRAN system (Rel99/4/5/6 system) and shall allow interworking with the existing architecture. The evolved architecture shall support interworking with non-3GPP specified system (e.g., evolved 3GPP2, IEEE systems).

3.6. Mobility management
The evolved architecture shall support efficient mobility for idle mode UE not only to minimize terminal power consumption but also to reduce state transition latency. The evolved architecture shall support efficient active handover not only with the existing 3GPP system but also with non-3GPP system.
Note: Layer 3 mobility (IP layer mobility) is out of scope for this UTRAN evolution study.

3.7. Broadcast/Multicast Support
The evolved architecture shall allow efficient usage of air resource for broadcast and multicast services.

4. Conclusion
In the section 2, it is clarified which area UTRAN architecture evolution study should focus on. 

Proposal 1: It is proposed that the work scope of UTRAN architecture evolution study includes architecture evolution from Node B up to GGSN (IP layer end point node) as described in section 2.

In the section 3, a set of network architecture requirements is outlined. To meet those requirements, the separation between user plane and control plane and the new functional split between node should be considered in the scope of UTRAN architecture evolution. 
Proposal 2: It is proposed that the requirements in section 3 should be the baseline for defining the full set of technical requirements for UTRAN architecture evolution. 
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