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1. Introduction

3GPP has performed discussions on requirements and basic architectural items for LTE already for a couple of meetings. While items targeting the requirements for LTE system performance seem to be well understood and related architectural work is progressing well, LTE migration aspects apparently deserves more focussed work to reach a common understanding.

This contribution aims to clarify the migration related aspects in order to provide a solid base for making further decisions on the LTE system design.

Note: 
When having a look at the LTE workplan (captured in section 13 of 25.913), Requirements for migration scenarios should have been included since RAN#28 (section 9 covers requirements on the architecture only). RAN#29 should finalise work on RAN-CN migration scenarios, whereas RAN#30 should finalise work on RAN Migration scenarios.

2. Discussion

2.1 How to address migration?

“Migration is the ability of an operator to gradually deploy a cost efficient network infrastructure in order to meet the customers expectations on services by providing a high performance NW, taking available spectrum and installed base into account as well as considering new technologies, such as LTE.” 

The main driver for NW migration are clearly cost related aspects (CAPEX, OPEX) allowing a smooth non-disruptive network upgrade in order to develop and exploit new business models. The LTE system architecture should not restrict operators to specific deployment scenarios and leave freedom to decide on the grade of NW update.

As a multitude of possible business models and deployment scenarios exist [1] it seems hard to get a common view on how standardisation should assist the upgrade of networks for LTE and the definition of the required products. 

When looking on the contributions and the discussions held on migration so far there seem to exist two possibilities how standardisation should cope with the different market needs.

1) Single evolution track for UTRA(N) and E-UTRA(N)

This approach is characterized by defining the E-UTRAN as close as possible to the current UTRAN structure and where the main focus is on a tight interworking with already existing 3G equipment.  Here LTE is rather restricted to a new air interface (E-UTRA mode) than a new radio access network and migration from legacy 2G/3G is inherently provided on procedural level (comparable to UTRA FDD – TDD modes).

The main argument brought up in favour of the single evolution track concentrate mainly on the inherent ability to smoothly introduce a new air interface into the existing 3G system with the objective to strictly limit investments that have to be taken in the introductory phase of LTE. 

However, when taking a closer look at this migration approach it becomes clear that the necessary protocol changes at all affected NW nodes in RAN and CN (such as RNC and SGSN) need to be introduced when the first Node B supporting the new E-UTRA standard is introduced. This could either be done via SW upgrades in existing nodes (as it seems to be suggested) or even by introduction of new NW equipment since an upgrade is likely be driven by capacity limitations. 

It should be clear that this approach “concretes” the current architecture and does not show the courage needed to reach the performance and cost related goals. It is further clear that with this solution the operator will clearly face certain restrictions to upgrade his network, e.g. in terms of NW dimension.

Further, the single evolution track has many parallels to the GERAN Iu mode work which was performed in GERAN. The intention of that work was to migrate the GERAN Layer 1 and layer 2 into the existing UTRAN architecture and protocols to enable a single entity to control of the GSM and UTRA air interfaces. However, the work clearly showed that the changes required to due to big differences of the 2 air interfaces were quite significant, and the end result was two different protocol stacks – GERAN RRC and UTRAN RRC.

2) Dual evolution track for UTRA(N) and E-UTRA(N)

This approach is characterized by designing an optimized E-UTRAN that reaches the performance goals by taking the freedom to introduce more fundamental changes to the current UTRAN structure. Here LTE is introduced as a new radio access network (RAT) where migration towards LTE will be enabled by the definition of explicit interworking procedures towards legacy 2G/3G radio access networks (comparable to GSM – UMTS interworking).

The main argument brought up in favour of the dual evolution track concentrates mainly on the ability to provide a latency optimized architecture (E-UTRAN) well suited for a new type of air interface (E-UTRA) with totally different characteristics at the expense that there is a loose coupling with 2G/3G RANs via interworking procedures.

During the introduction phase it is obvious that together with the Node Bs supporting the new E-UTRA standard also the related functionality and interfaces need to be implemented in the RAN and CN. However, whether this already requires the introduction of new equipment or this can be done by an update of existing 3G equipment as an intermediate migration-step is intentionally left open, hence implementation specific.

It should be clear that this approach allows the independent evolution of GERAN, UTRAN, E-UTRAN, CN and E-CN where the operator can freely decide when and to which degree he wants to upgrade his networks.

3. Conclusion and Proposal

In this contribution we have shown that the main objective of migration is to provide means for operators to deploy and extend their networks in a cost efficient manner according to their business needs. 

It has been shown that the dual track approach is best suited to meet all the operators needs for smooth migration by providing appropriate interworking mechanisms (similar to GSM – UMTS interworking) while at the same time keeping a certain level of system independence in order to achieve a substantial increase of performance.

It is proposed to adopt the dual track approach by updating TR 25.913 according to the attached CR.  
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Requirements for E-UTRAN architecture and migration

a)
A single E-UTRAN architecture should be agreed.

b)
The E-UTRAN architecture shall be packet based, although provision should be made to support systems supporting real-time and conversational class traffic.

c)
E-UTRAN architecture shall minimize the presence of "single points of failure" where possible without additional cost for backhaul.

d)
E-UTRAN architecture shall simplify and minimize the introduced number of interfaces where possible

e)
Radio Network Layer (RNL) and Transport Network Layer (TNL) interaction should not be precluded if in the interest of improved system performance

f)
E-UTRAN architecture shall support an end-to-end QoS. The TNL shall provide the appropriate QoS requested by the RNL.

g)
QoS mechanism(s) shall take into account the various types of traffic that exists to provide efficient bandwidth utilization: "Control Plane" traffic, "User Plane" traffic, O&M traffic etc.

h)
The E-UTRAN shall be designed in such a way to minimize the delay variation (jitter) for e.g. TCP/IP for packet communication.
i)
The E-UTRAN shall be an independent radio access network where interoperation towards GERAN and UTRAN is enabled by specific interworking procedures.
12
General requirements

12.1
Cost-related requirements

Cost related requirements for the E-UTRA and E-UTRAN are: 
a)
Backhaul communication protocols should be optimized.

b)
The E-UTRAN architecture should reduce the cost of future network deployment, enabling the usage of existing site locations.

c)
All the interfaces specified shall be open for multi-vendor equipment interoperability.
d)
UE complexity and power consumption shall be minimized/optimized. Complicated UTRAN architecture and unnecessary interfaces should be avoided.
e)
More efficient and easy to use OAM&P.

12.2
Service-related requirements

The E-UTRA should efficiently support various types of service.  These must include currently available services like web-browsing, FTP, video-streaming or VoIP, and more advanced services (e.g. real-time video or push-to-x) in the PS- domain.
VoIP should be supported with at least as good radio, backhaul efficiency and latency as voice traffic over the UMTS CS networks.
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