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1. Introduction

This document provides a text proposal for TR 25.906: Dynamically reconfiguring a FDD UE receiver to reduce power consumption when desired Quality of Service is met [1]. The text proposal is based on an earlier contribution in RAN4#43bis [2].
2. References

[1] 3GPP TR 25.906, “Dynamically reconfiguring a Frequency Division Duplex (FDD) User Equipment (UE) receiver to reduce power consumption when desired”.
[2] R4-071111, “Issues Related to Dynamic Receiver Reconfiguration in non MBMS Scenarios”, Ericsson.
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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4. 
Techniques considered for dynamically reconfiguring a FDD UE receiver to reduce power consumption when desired Quality of Service is met

4.1
Scenarios in which individual UE receiver performance reduction has no, or minimal impact to the overall UTRAN system level performance or user experience
4.1.1
MBMS Transmission

It is considered acceptable from the system perspective to reduce or switch off UE receiver enhancements in good radio conditions when receiving point to multi-point MBMS data (mapped on S-CCPCH). This is because such transmission takes place with fixed transmission power level and so does not provide any opportunity to reduce transmission power when UE is operating in good conditions. When the same UE moves into relatively worse radio conditions the enhanced receiver should be fully enabled, to provide the better MBMS service reception. From a user experience perspective, the important aspect is that UE attempts to maintain a certain downlink quality target corresponding to enhanced receiver performance requirements. This means that generally a UE in good radio conditions has the opportunity to reduce its receiver power consumption by reducing or turning off its receiver enhancements. However, in order to ensure correct UE behaviour, the initial assessment indicates that network should provide the desired quality target, which the UE should then autonomously attempt to meet or exceed when enhanced receiver is off. Determining ‘good radio condition’ based on the network signalled quality target should be dependent on UE implementation, but additional requirements scenarios may need to be developed by RAN4 to ensure that UEs are able to meet or exceed the desired quality target in different radio conditions and there is consistent behaviour between different UE implementations. 

Unlike dedicated channels, where the quality target is signalled to the UE for the purpose of outer loop power control, no quality targets are currently signalled for MBMS channels. Based on the analysis in RAN4 the transport channel level BLER or SDU error rate is found to be a good measure to determine MBMS quality (e.g. MTCH BLER or SDU error rate) and the feasibility of additional signalling to create targets for such measures could be further investigated by RAN2. It should also be noted that the UE may either exceed the MTCH quality target, or be unable to meet the MTCH quality target regardless of whether receiver enhancements are enabled, so the definition of quality target is rather different from the currently defined outer loop power control concept of a quality target.
Due to the lack of signalling of quality target for p-t-m MBMS channels, some level of standardization is needed to assist UE to do receiver reconfiguration in p-t-m MBMS scenario. This could include specifying the signalling of quality target and some test cases to ensure that the UE attempts to follow the network signalled quality target.
4.2
Scenarios in which individual UE receiver performance reduction may impact to the overall UTRAN system level performance or user experience

4.2.1
HSDPA Transmission

One main benefit of HSDPA is the ability to transmitted high data rate in a 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 during HSDPA reception, regardless of the radio conditions estimated by the UE.
Furthermore, no procedure is required to be standardized to support any possible receiver reconfiguration in HSDPA scenario. The standard specifies the CQI reporting range, which UE should be capable of reporting [2]. The standard also specifies the enhanced receiver requirements, which are required to be fulfilled by the UE supporting enhanced receiver [3]. While fulfilling these requirements any possible receiver reconfiguration could be performed autonomously by the UE without specifying any procedure in 3GPP specification.
4.2.2
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 channels 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 it is concluded that the enhanced receiver remains active all the time. 
Furthermore, no procedure is required to be standardized to support any possible receiver reconfiguration in DCH scenarios. The network already signals the quality target (BLER for DCH and TPC command error rate for F-DPCH) [4]. The UE is required to fulfill these quality targets as specified in TS 25.101 [3]. The UE supporting enhanced receiver should also fulfill the relevant enhanced requirements according to TS 25.101 [3]. Thus, the specification provides sufficient information that can be used by UE for implementing any autonomous receiver reconfiguration algorithm. 
4.2.3
E-DCH Related Downlink Transmissions

In this scenario 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 are transmitted. The network can increase the coverage of these channels by adjusting the downlink transmit power according to the received downlink quality. This implies more enhanced uplink users can be accommodated in the system if the downlink power is used more efficiently. Therefore, the enhanced receiver should always be active for these channels.

Furthermore, no procedure is required to be standardized to support any possible receiver reconfiguration in E-DCH downlink channel reception scenario. While fulfilling the enhanced requirements specified in 25.101 [3] the UE could autonomously perform receiver reconfiguration without the need for any standardized procedure.
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