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Introduction

The study item for HSPA evolution is to be discussed in RAN #31 and SA #31. Also In SA #31, the relationship between HSPA evolution and the ongoing work of System Architecture Evolution (SAE) needs to be clarified.

This paper discusses the smooth migration path from pre R-7 UMTS system towards HSPA evolution and LTE and examines several scenarios to clarify the relationship between HSPA evolution and SAE.
Discussion

The following is an excerpt from SP-060115 regarding the principles of HSPA evolution
· We want:
· A backward compatible Evolution Story

· Performance Improvement through a simplified operation mode of the existing protocol layers

· An evolution that leverage the existing Infrastructure

· A cost effective way to improve performance improvements

· HSPA Evolution (e.g. HSPA+) to have similar priority to LTE

· We do not want to:

· Affect the LTE/SAE Development or Change the Content of these Activities

· Introduce Inter-Dependencies between LTE and HSPA Evolution that would make LTE or HSPA sub-optimal

· Delay any of the LTE Target Completion Dates

· An HSPA Evolution that is too complex and not economically viable

We fully support the above statements.  In order to achieve these objectives, migration and backward compatibility (e.g. co-exist with pre R-7 terminals) are important aspects to consider.

Figure 1 below shows one possible architecture with UTRAN, UTRAN with the evolved HSPA support (hereafter UTRAN+) and LTE RAN as access systems. It also shows one possible data path for pre R-7 terminals and the evolved HSPA terminals. Note that it is assumed the terminals does not have LTE radio interface or other non-3GPP radio interfaces, so that inter AS mobility for these terminal is not considered. Using IP based mobility anchor (e.g. Mobile IP Home Agent) for the terminals with multiple radio interfaces is FFS.
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Figure 1. Overall architecture with UTRAN, UTRAN with evolved HSPA support and LTE RAN; 
pre R-7 terminals and evolved HSPA terminal case
RNC+ and Node B+ denote the upgraded RNC and Node B with HSPA support. Note that this architecture allows that the pre R-7 node B can be connected to RNC+, i.e. RNC+ is backward compatible. Also pre R-7 terminals can use UTRAN+ (i.e. Node B+ and RNC+). We believe that this kind of backward compatibility can allow efficient cost effective deployment of UTRAN+. 
Note that it can be also possible to connect RNC+ and GGSN directly (i.e. bypassing SGSN) for the user plane, according to the progress of the one tunnel study item. In this case, Iu+ (Iu with HSPA enhancement) will be the control only interface.

The figure shows that the HSPA terminal also uses the GPRS core network to access operator’s IP services. Another possibility is that using evolved packet core through S3/S4 interfaces. For example, when evolved packet core contains GGSN functionalities, SGSN can select a GGSN-like node in the evolved packet core (e.g. MME/UPE with GGSN functions) instead of GGSN in the legacy GPRS core. However, it is not clear which kind of benefits can be achieved by using this approach. Note that the main reason to use a GGSN-like node in the evolved packet core is to support mobility between UTRAN and LTE system. 
The advantages of this architecture are;
· Limited changes to the current UTRAN architecture/protocols 

· Easily provide backward compatible solution

· It is in line with the current SAE architecture 

· HSPA can be introduced mainly by updating RAN not CN (FFS)

· It will allow fast standardization to meet the proposed deadline of the HSPA evolution study item.

Something to be considered more is;
· It is not certain to which extend protocols for HSPA can be optimised for better performance e.g. improved latency 

Figure 2 depicts the case when the LTE terminal is introduced. It is assumed that the LTE terminal is dual mode, i.e. it support 2G/3G radio interfaces.  This figure is based on current SAE architecture for inter access system mobility between pre-LTE and LTE systems.
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Figure 2. Overall architecture; LTE terminal case
The LTE terminal always uses the evolved packet core, even when it access network through UTRAN or UTRAN+. The interfaces used are S3 and S4. The detailed mechanism of inter access system mobility is FFS, but Inter AS anchor (or 3GPP anchor) in the evolved packet core acts as the anchor for the inter access system mobility.
When we have an optimized protocol for LTE system, it can open another possibility for the evolved HSPA. The figure 3 shows this scenario. 
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Figure 3. Overall architecture; S1 interface between UTRAN+ and evolved packet core

Predominant thing in Figure 3 is S1 interface connecting UTRAN+ and the evolved packet core. The idea is applying simplified protocols and RRC/MM states from LTE works to UTRAN+, which can allow the evolved HSPA to enjoy the same performance benefit of LTE systems such as reduced delay.

The advantages of this are;

· The evolved HSPA can be further optimised by using LTE protocols, which can result in better performance.

· Mobility between UTRAN+ and LTE systems can be easier.

Something to consider further are;

· Relatively big changes are required both for the network and terminal sides (from pre R-7 systems and terminals). This can be more problematic when the terminal is not the LTE capable terminal in the early phase.

· The new terminal still needs to support legacy protocols for the case when it accesses the network through pre R-7 access systems (see the left most line of the figure 3). So it will result in complexity of the terminal. I.e. the evolved HSPA terminal needs to support both of  

· The evolved HSPA L1; current RRC (with HSPA enhancements); current NAS on top, 

· The evolved HSPA L1: new RRC and NAS from LTE/SAE.

· It is more difficult to implement RNC+, which needs to support both legacy protocol and new protocol  from LTE/SAE (backward compatibility issue)

Conclusion 

We fully support the efforts to enhance HSPA and provide the smooth migration path for the future 3GPP systems.
Considering cost effectiveness (by leveraging the existing infrastructure) and backward compatibility issue, it would be beneficial for the HSPA evolution to start based on the current UMTS architecture. 
Also we believe that if we start HSPA evolution to use the current GPRS core (e.g. SGSN and Iu+ interface), i.e. the evolved packet core will treat UTRAN and evolved HSPA access in the same way, then, we can make the HSPA evolution standardization fast and efficient. Exploitation of the LTE/SAE protocol to the HSPA evolution can be considered when these works become matured enough.
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