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GERAN evolution – Proposed text for objectives section of technical report

1 Introduction

At the GERAN evolution ad-hoc meeting [1] it was agreed to draft text for the chapter dealing with Objectives.  

This contribution contains the outcome of the drafting. It is based on the ad-hoc documents [2-4] found in the reference list.
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Draft text proposal for chapter 4 of the feasibility study report:

4
Objectives

4.1
General

The general objective of this study is to improve the service performance and to provide efficient bearers for GERAN to meet enhanced demands for different types of services. Some examples of services considered are given below.

· Interactive and Best-effort services (like web browsing, file download and image or video clip upload) typically gain from increased mean bit rates, but also gain from reduced latency, e.g. throughput is limited by the TCP window size divided by the round trip time.

· Conversational services (like Voice over IP (VoIP) and enhanced Push to talk over Cellular (PoC)), as well as, e.g., on-line gaming services typically have high requirements on latency and fast access.

· All services may gain from improved coverage, e.g. video-telephony is a service that will need (better) coverage for higher bit rates for both uplink and downlink.

· All services may gain from a mobile station always being connected to the most appropriate base station, i.e. as seen from a radio performance perspective, as this may yield higher capacity, reduce latency etc. due to improved interference conditions.

· Particular requirements may be set by services like broadcast TV over MBMS bearers. Typically, high bit rates are required at the same time as robustness is important to fulfil coverage and latency requirements as well as providing interactivity. 

A GSM/EDGE network may interoperate with WCDMA RAT, either within an operator’s network or with different operators. There are also standalone GSM/EDGE networks. Both the GSM/WCDMA networks and the GSM only networks will benefit from the increased GSM/EDGE service portfolio. A combined WCDMA & GSM/EDGE network will benefit from better service continuity between the accesses resulting in an easier resource utilisation and service provisioning. GSM/EDGE only networks can give their users an increased range of end user services/applications and possibly make use of applications/services that do not require adaptations to access specific capabilities. This could potentially lead to reduce cost of provisioning and create a wider use of services. 

As a general guideline, the following sub-sections detail the performance requirements and design constraints the proposed features/candidates should take into account. Taking those in consideration would enable easy network evolution and be able to efficiently use existing network equipment and support legacy mobile stations.

Each candidate should describe the compliance to the following relevant assumptions and pre-requisites. If non-compliant the reasons and consequences need to be detailed. 

4.2
Performance objectives

The enhancements are expected to provide (either a single one or as a group of enhancements per listed requirement):

· Spectrum efficiency/capacity (interference limited scenario) 

· 50% better (measured in kbps/MHz/cell for data and Erl/MHz/cell for speech)

· Increase peak data rates

· 100% better in downlink and uplink 

· Improved coverage (noise limited scenario)

· Speech and data

· Sensitivity increase in downlink of 3 dB 

· Improved service availability (when cells are planned for speech) 

· Increase mean bit rate by 50% at cell edges for uplink and downlink 

· Reduced latency

· Initial access (“no TBF assigned”)

· A round trip time less than 450 milliseconds (in non-ideal radio conditions on the radio interface)

· After initial access

· A round trip time less than 100 milliseconds (in non-ideal radio conditions on the radio interface) 

NOTE: Round trip time means end-to-end; i.e. the time between sending an echo request from the end user to the server and receiving the response, but in this document only contributions from the mobile station up to the Gi interface and vice versa are included in the RTT figure.
· Balanced performance improvements

· Throughput improvements should be supported by available round trip time e.g. RTT-bit rate-product should not increase over typical TCP window size.

· Relatively similar uplink and downlink improvements on bit rates, coverage, capacity and latency.

· Peak bit rate or improvements in ideal conditions should not be primary optimisation goal, but typical performance in real network.

4.3
Compatibility objectives

Editor’s notes: This chapter will capture compatibility requirements to existing terminals, infrastructure and services

The proposals should consider the following compatibility objectives:

- Coexist with existing legacy frequency planning

- This will enable an operator to deploy the enhancements in existing network given already existing adjacent frequency protection levels, sensitivity and interference levels

- This will enable an operator to do plug-and-play deployment of new enhanced radio bearers in existing networks

- Coexist with legacy mobile stations 

- This will enable compatibility with legacy (E)GPRS terminals by allowing multiplexing of shared resources and thereby avoiding radio resource segregation

- Avoid impacts on existing BTS, BSC and CN hardware

- This will enable use of already existing hardware and only require a software upgrade

- Be based on the existing network architecture and minimal impact on core network



- This will enable an operator to re-use existing network nodes

- Be applicable also for Dual Transfer Mode

- Be applicable for the A/Gb mode interface
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