Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #83
R2-132651
Barcelona, Spain, 19th – 23rd August 2013
Agenda Item:
10.1.6
Source: 
Ericsson, ST-Ericsson 

Title:  
Text proposal for the Lean Carrier study area
Document for:
Discussion, Decision
1 Introduction

In RAN2#81bis, the following agreements were reached regarding one of the objectives of the SI “Study on Further EUL Enhancements” [1]: 

· We agree to study the introduction of lean carrier operation to allow high-bit user rates in a mixed traffic scenario. 

· The goal of the lean carrier operation is to achieve these requirements:

· Reduction of UL interference via UL separation between users 

· Improve efficiency of the carrier

· Battery efficiency and consumption in the UE 

· Minimization of Layer 3 and 1 signalling and delays (e.g. reconfiguration, activation/deactivation)

· Allow co-existence of legacy users and lean carrier users 

· We agree that some areas of improvements include:

· Grant Scheduling 

· Mobility optimization 
· Optimization of UL transmissions (e.g. UL DPCCH)
· Minimization on UE DL monitoring for battery optimization 
This paper provides a text proposal for the “Background and motivation” part of the Lean Carrier feature, to be captured in the TR.
2 Text Proposal
-----------------Start of the text proposal-----------------
3 Study Areas

<Omitted text>
5.4
Enabling high bit rates

5.4.1
Background and motivation


In a WCDMA system all users share the same uplink radio resources and can access the system at the same time. The separation of different users is achieved by using different scrambling codes. Due to the non-orthogonality of the codes, significant interference is still experienced. The interference increases with the increase of the transmitted bitrates. High bitrates introduce high interference to other users, and those users must increase their transmit power to overcome the interference and maintain their required signal to interference ratio at the receiver, affecting the cell both in terms of capacity and coverage. As a consequence the high bitrates supported by the 3GPP specifications are not sufficiently used in real network and mixed traffic environments. 

It is well known that the most efficient way for a very high bitrate user to transmit in the uplink in a cell is when that user is alone, and can both achieve the required high signal to interference ratio, and avoid affecting other users in the cell. To enable ubiquitous high bitrate operation in a real-network environment, it makes sense to consider ways to isolate high-bitrates transmissions from users that are vulnerable to the high interference created and vice versa.

A natural way to accomplish this within the current WCDMA technology is to make use of a dedicated carrier, e.g. having a first “regular” carrier providing the basic services and a second carrier dedicated exclusively to high-bitrate transmissions. 

One method of implementing this idea is to make use of the Inter-Frequency Handover (IFHO) procedure. Users are admitted on the regular carrier where user bitrates are limited to a certain maximum value. When there is a need for higher rates, the UE is reconfigured to a dedicated high-bitrate carrier using the IFHO procedure. When the need for high rates disappears, the UE is reconfigured back to a “regular” carrier.

This procedure has some major drawbacks when we consider real bursty network traffic, in that it entails continuous re-allocation of system resources and increased RRC signalling (with associated delays). Furthermore the method doesn’t seem to be efficient in case of MRAB (e.g. in case a speech call is initiated while the UE is configured on a dedicated carrier)

An improved method is to make use of the Rel-9 DC-HSUPA feature. A UE can transmit simultaneously on two carriers, a primary carrier and a secondary carrier. The traffic can be split among the two carriers based on the respective serving grants. The primary carrier can be configured as a regular carrier and the secondary as dedicated high-bitrate carrier where only one user is allowed to transmit at a time. When there is no high-bitrate need, the UE is scheduled to transmit data only on the primary carrier. When there is the need, the UE can be scheduled to transmit on the secondary carrier in addition to the primary carrier or on the secondary carrier only, and subject to the availability of the secondary carrier.

This DC-HSUPA method is an obvious improvement for real bursty traffic compared to the IFHO method above. However it still has a number of drawbacks. For example it requires continuous activation and de-activation of the secondary carrier, with evident costs in terms of delays. As an alternative, maintaining the secondary uplink carrier active would imply frequent transmission of the UL DPCCH with increased interference and UE power consumption.

In order to overcome the issues described above, an approach is proposed based on a cost efficient clean carrier concept, i.e., a "Lean Carrier" approach that addresses the following 

1.
Signalling and delays 

2.
Battery consumption for the UE 

3.
Impact of uplink interference on DPCCH of inactive users

4.
Impact of DPCCH of inactive users on network capacity

On top of these high level goals, the Lean Carrier operations have to allow the co-existence of legacy users and Rel-12 users. 

5.4.2
Solutions

Editor’s Note: A detailed description of each solution/enhancement should be captured here.
5.4.3
Conclusions

Editor’s Note: Overall conclusions for the identified solutions should be captured here.

-----------------End of the text proposal-----------------
4 Conclusion

Proposal 1
Discuss and agree the proposed text for the TR
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