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1 Introduction

In RAN#33 a new study item, “Dynamically reconfiguring a FDD UE receiver to reduce power consumption when desired Quality of Service is met” was approved [1]. 
The purpose of this study item is to investigate scenarios where the enhanced receivers can be switched off in order to save the UE power consumption while still maintaining the benefits of having an enhanced receiver in the UE. In this document we discuss various scenarios in relation to enhanced receiver operation. 

2 Scenarios for Continuous Enhanced Rx Operation
Efficient UE power consumption is important to maintain longer battery life. On the other hand efficient usage of radio resources, user satisfaction and system throughput are important factor that should be taken into consideration when switching off enhanced receivers. Therefore, in some scenarios even in good radio conditions it may not be desirable to turn off the enhanced receiver for the purpose of reducing UE power consumption. In the following section we describe some scenarios where we believe the enhanced receiver should be in operation continuously. 
2.1 HSDPA Transmission
One main benefit of HSDPA is the ability to transmitted high data rate in very short period of time by exploiting the good radio conditions. This enhances the user bit rate as well as the system throughput. Secondly, the power control on HSDPA channels (HS-DSCH and HS-SCCH) is implementation dependent. There is also an advantage to be gained in terms of downlink transmit power reduction by using an enhanced receiver. Thus it’s beneficial for the network that UE fully uses its enhanced receiver to measure CQI and for the demodulation of HSDPA downlink channels. Therefore, enhanced receiver should remain active for HSDPA transmission according to the specified enhanced performance requirements [2]. 
2.2 Transmission on Dedicated Channels
This refers to scenario, where dedicated channels such as DCH and F-DPCH are in operation. In these scenarios the closed loop power control automatically adjusts the downlink transmitted power in response to the variation in the downlink measured quality at the UE. Thus, a continuously active enhanced receiver on dedicated will enable the power control to reduce the downlink transmitted power compared to the scenario where enhanced receiver is dynamically switched on and switched off. The saved downlink power can be used to accommodate more users in the cell, extend the cell coverage or to increase the data rate transmission of the on going cells if needed. Hence, for dedicated channels we suggest the enhanced receiver remains active all the time. 
2.3 E-DCH Related Downlink Transmissions
By this we mean E-RGCH, A-RGCH and E-HICH channels which are used for scheduling and ACK/NACK transmission in the downlink to support enhanced uplink operation. The network can increase the coverage of these channels by adjusting the downlink transmit power. Similarly, more enhanced uplink users can be accommodated in the system if the downlink power is used more efficiently. This, we propose the enhanced receiver is always active for these channels.
3 Scenario for Down Switching Enhanced Rx 
3.1 MBMS Transmission
The possibility of switching of one of the branches of the receiver diversity (enhanced receiver) was discussed earlier with some initial investigation [3].
We believe in general it’s acceptable from the network perspective to switch off enhanced receiver in good radio conditions when receiver point to multi-point MBMS data (mapped on S-CCPCH). Similarly when the same UE moves into relatively worse radio conditions the enhanced receiver should be turned on. Important thing is that UE is able to maintain a certain downlink quality target corresponding to enhanced receiver performance requirements. This means generally UE when close to the base station (good radio conditions) will be able to save its receiver power consumption by turning off its enhanced receiver. However, in order to ensure correct UE behaviour, our initial assessment is that network should provide the desired quality target, which the UE should attempt to maintain when enhanced receiver is off. Determining ‘good radio condition’ based on the network signalled quality target should be dependent on UE implementation. 

Unlike dedicated channels, where the quality target is signalled to the UE for the purpose of outer loop power control, no quality targets are signalled for MBMS channels. Our initial view is that transport channel level BLER or SDU error rate is a good measure to determine MBMS quality (e.g. MTCH BLER or SDU error rate). 

Hence, we propose to investigate in more detail the possibility of switching off enhanced receivers for MBMS scenario. 
3.2 Other Common Channels
Enhanced receiver performance requirements are not currently specified for other common channels such as BCH. However, this is an area of further investigation.

4 Text Proposal for TR

It is proposed to capture the main issues mentioned in sections 2 and 3 in the relevant technical report for this SI.
5 Conclusions
A new SI has been approved to study the feasibility of dynamically reconfiguring the UE enhanced receiver in some scenarios without degrading service quality. On the one hand we have described scenarios (e.g. HSDPA, DCH etc) where it’s advantageous for the network that enhanced receiver remains active continuously. On the other hand we have also discussed the possibility of switching off enhanced receiver in good radio conditions when receiving point to multi-point MBMS data on S-CCPCH. In order to maintain the desired service quality a network controlled parameter, such as downlink MBMS service quality, must be further investigated. 
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