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1 Introduction

A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. The study item includes investigation and evaluation of various improvements which can further enhance the uplink HSPA performance. One of the objectives is to study reduction of UL control channel overhead for HSPA. The primary responsible WG for the study item is RAN2 and the first meeting where the study item was discussed was RAN2#81. There, it was decided that studies on reduced UL control channel overhead shall be done in RAN1. An LS was sent from RAN2 to RAN1 asking RAN WG1 to perform the needed studies on “Reduce UL control channel overhead for HSPA operation, e.g. E-DPCCH overhead reduction, CQI report reductions, DTX enhancements, UL DPCCH reductions” among other topics [2].

In this paper, an initial view is provided on the benefits of Channel-Quality Indicator (CQI) report reduction. It is proposed to further study diffrent ways of reducing CQI reporting and also study the activation/deactivation of CQI report reduction.

2 Discussion
The CQI is the key indicator for HSDPA downlink (DL) channel quality and its frequent reporting is essential to maintain a good DL efficiency. The UE estimates the channel from the CPICH, and computes the channel quality information. This information along with HARQ ACK/NAK is reported to Node-B using HS-DPCCH and its periodicity is configured by RRC signalling. The structure of HS-DPCCH for a single carrier, when the UE is configured in non MIMO mode, is shown in Figure 1.
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Fig. 1 HS-DPCCH structure when the UE is configured in non MIMO mode
Once the Node-B receives the CQI, it allocates the required channelization codes, modulation and coding, precoding channel index (in MIMO mode) to the UE after scheduling. This information is conveyed to the UE by HS-SCCH. Once the UE detects the HS-SCCH, downlink transmission starts. Configuring the reporting period is sensible, if the reporting period is small the quality of the CQI is very good. On the other hand, if we fix the reporting period to a high value, due to the outdated CQI, downlink throughput may be reduced for some channels.
CQI reports are signalled also when a UE is configured for Multi-RAB, where it receives downlink data (PS data) traffic and simultaneously has an active speech connection (CS data) established. In a power-limited scenario, the UE may not have sufficient uplink transmit power to keep a desired level of uplink services. If a power-limited UE in Multi-RAB has stopped receiving downlink data (PS data) traffic, for example because of empty downlink data buffers, the CQI reports transmitted on the HS-DPCCH become a liability since they are taking power away from the DPCCH and the speech (CS data) and/or SRB traffic on the DPDCH. Avoiding or reducing the HS-DPCCH transmission in these scenarios would result in increased power for DCH channels and in turn improved coverage. It would therefore be desirable to avoid unnecessary CQIs under these power-limited scenarios. One solution is to stop CQI reporting after a certain period of DL data inactivity. Another solution could to keep some reduced level of CQI reporting. Other ways of reducing CQI reports and triggering of the reduction, either in Multi-RAB or other RAB setup, can be envisioned.
It is proposed to look at methods to avoid unnecessary CQI transmissions. This includes:

· Methods to detect when it would be appropriate to reduce or DTX the CQI transmission in UL, and when it is appropriate to have ‘normal’ CQI transmission.

· Methods to trigger the CQI reduction or the return to ‘normal’ CQI reporting.
Proposal 1
Discuss diffrent ways of reducing CQI reports when UE is transmitting in Multi-RAB.

Proposal 2
Discuss mechanisms for activating and de-activating CQI report reduction.

3 Conclusion
In this paper the benefits of CQI report reduction is discussed. It is also proposed to further study different ways of reducing CQI report reduction and the activation/deactivation of CQI report reduction.

Proposal 1
Discuss diffrent ways of reducing CQI reports when UE is transmitting in Multi-RAB.
Proposal 2
Discuss mechanisms for activating and de-activating CQI report reduction.
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