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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.

In RAN1#72bis and RAN1#73 meetings contributions describing a scheme for reducing the CQI reports, when power limited UEs are configured for Multi-RABs with speech, were presented [2], [3].
In this contribution, we summarize the above mentioned solution and attach a TP which can be used for inclusion in the Further EUL Enhancements TR [4].
2 Discussion
The CQI (Channel Quality Information) is essential for maintaining a good DL efficiency and it is important to have a proper reporting period configured. However there are scenarios where changing the CQI reporting period or completely stopping the CQI reporting can be beneficial. One such scenario is when UEs configured for Multi-RABs with speech becomes power-limited. In this scenario the UE might have limited transmit power for keeping a desired level of quality for the speech (CS traffic). If the UE is not transmitting any DL data (PS traffic) the CQI reporting can become a liability since it takes power away from speech and possible SRB traffic on the DPDCH. Reducing or completely stopping the CQI reporting can then increase the speech coverage and signal quality for the UE, since more power is then dedicated to the speech. A TP is attached in the Appendix, describing in more detail how such an improvement can be implemented.

Proposal 1
Agree on the scheme described in Appendix as a solution for reduced UL control channel overhead.
Proposal 2
Agree on using the TP attached in Appendix for inclusion in the TR for Further EUL Enhancements.

3 Conclusion
In this contribution a solution on CQI Report Reduction for Multi-RABs with Speech is summarized and a text proposal describing the solution is attached. It is proposed that the scheme described in Appendix is considered as a solution for Reduced UL control channel overhead and that the attached TP is used for inclusion in the TR for Further EUL Enhancements [4].
Proposal 1
Agree on the scheme described in Appendix as a solution for reduced UL control channel overhead.
Proposal 2
Agree on using the TP attached in Appendix for inclusion in the TR for Further EUL Enhancements.

4 References

[1] RP-122019, “New Study Item proposal: Study on Further EUL Enhancements”, Ericsson

[2] R1-131619, “CQI Report Reduction for Multi-RABs with Speech”, Ericsson, ST-Ericsson
[3] R1-132614, “Further details on CQI Report Reduction”, Ericsson, ST-Ericsson
[4] 3GPP TR 25.700 v0.2.0, “Study on Further EUL Enhancements”, Ericsson
5 Appendix

[------------------------------------------------------------- TEXT START -------------------------------------------------------------]

5.X        Reduced UL control channel overhead

[------------------------------------------------------------- TEXT OMITTED ----------------------------------------------------------]
5.X.3       Solutions

5.X.3.1            Description of CQI Report Reduction for Multi-RABs with Speech

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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Figure 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 the reporting period is fixed 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 be to keep some reduced level of CQI reporting.

One method to detect when it would be appropriate to reduce or completely stop the CQI transmission in UL, and when it is appropriate to have ‘normal’ CQI transmission, is to introduce a DL inactivity timer. The DL inactivity timer shall monitor the DL data inactivity and after a certain period of DL inactivity trigger reduced CQI reporting. At least one parameter need to be introduced for this feature, the Time for the inactivity timer (Time values). Recovered DL activity will trigger normal CQI reporting.
A solution using variable CQI reporting period, if a certain level of CQI reports still are desired, can be achieve by introducing a parameter for reduced CQI reporting cycle. This parameter will signal values for reduced reporting cycle, e.g., x/2, x/4, etc. One of the included values can be 0, corresponding to no reporting.

One option other can be to reduce the CQI reporting period when there is no DL transmission, even if the UE is not power limited. This can for example be controlled by a parameter which decides if CQI report reduction should be initiated depending on UE power headroom condition or not.
[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
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