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1 Introduction

In the current TS36.331, the UE applies the default physical channel configuration for cqi-ReportConfig when lower layers notify RRC to release PUCCH/SRS due to expiration of a timeAlignmentTimer. This will trigger the UE to release the periodic CQI configuration (cqi-ReportPeriodic). 
For aperiodic CQI configuration (cqi-ReportModeAperiodic) the UE applies the default value ‘N/A’ which is described in a note in 9.2 of TS36.331:

NOTE 1:   Value "N/A" indicates that the UE does not apply a specific value (i.e. upon switching to a default configuration, E-UTRAN can not assume the UE keeps the previously configured value). This implies that E-UTRAN needs to configure a value before invoking the related functionality.

The network then needs to provide the cqi-ReportModeAperiodic configuration again, before the UE is able to send aperiodic CQI reports.
The current document discusses the drawback of UE releasing the aperiodic CQI configuration upon expiration of the timeAlignmentTimer and proposes the UE to keep the aperiodic CQI configuration upon PUCCH/SRS release request.  

2 Discussion

2.1 Maintaining the aperiodic CQI configuration when the timeAlignmentTimer expires
The resources allocated to a UE for periodic CQI reporting shall be released when the timeAlignmentTimer expires so that the eNB can allocate them to another UE without the risk that the first UE, when it gets back into UL synchronization, uses the same resources for periodic CQI reports. For aperiodic CQI there is no such risk since the eNB has to schedule the actual aperiodic CQI transmission with an UL grant, ensuring that there is no collision even if the first UE kept its old aperiodic CQI configuration. Despite this difference between periodic and aperiodic CQI, the same behaviour is specified at expiration of the timeAlignmentTimer. For aperiodic CQI application of the default value at expiration of the timeAlignmentTimer is not necessary and causes latency and throughput degradation as explained further down.
The following figure describes the procedure from expiration of the timeAlignmentTimer until the RRC Reconfiguration to configure PUCCH/SRS in the UE:
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Figure 1 After expiration of the time alignment timer, data arrival in the eNB triggers UL re-synchronization.
The UE is not required to maintain the aperiodic CQI configuration as part of the release of PUCCH/SRS when the timeAlignmentTimer expires as defined in 5.2 of 36.321 and 9.2, 9.2.4, 5.3.13 of TS36.331.

The UE may therefore release the aperiodic CQI configuration as part of the release of PUCCH/SRS when the timeAlignmentTimer expires. In this case, the UE does not have a valid aperiodic CQI configuration immediately after the uplink re-synchronization, until the configuration is provided again through the RRC Connection Reconfiguration. It will then not be possible to obtain any CQI until an RRC Connection Reconfiguration has been performed since the PUCCH/SRS resources are released when the timeAlignmentTimer expires. 
Channel quality information can be available from the period of time when the UE was uplink synchronized but this information is most often outdated due to the high age (seconds) of the information. Since no reliable channel quality information is available the eNB must assume poor radio conditions and apply a robust downlink link adaptation to secure the transmissions. As a consequence the downlink throughput immediately after the uplink re-synchronization will be lower than ideal if the UE is in medium to good radio conditions. 
If aperiodic CQI configuration needs to be provided after the UL re-synchronization the latency for DL transmission with optimized LA is at least 13 ms. The latency is 4 ms if the UE has kept the aperiodic CQI configuration. So, the difference is at least 9 ms. This is the theoretical minimum latency penalty for releasing the aperiodic CQI configuration when the timeAlignmentTimer expires. Considering the allowed processing delay in the UE for processing RRC Reconfiguration and normal processing time in the eNB the penalty will normally be larger. 
The DL throughput will be significantly reduced if no DL link adaptation can be done. In the scenario where DL data is received for a UE without a running timeAlignmentTimer the DL transmissions shall start immediately when the UL is re-synchronized. During the time when a proper link adaptation cannot be done the throughput reduction is expected to be up to 90% if the UE is in good radio conditions since a small MCS is used instead of a large MCS. As a result the transmissions need to be done during additional TTIs, reducing the cell capacity. 
Note that the UE is not required to continue CQI measurements even if the aperiodic CQI configuration is preserved when the timeAlignmentTimer is not running since uplink transmissions are not allowed (except on PRACH) when the timeAlignmentTimer is not running.   
Downlink link adaptation will be possible during the period of time between uplink resynchronization and the RRC Reconfiguration containing the PUCCH/SRS configuration if the UE maintains the aperiodic CQI configuration when the timeAlignmentTimer expires. It will therefore be beneficial if the UE maintains the aperiodic CQI configuration when the timeAlignmentTimer expires to avoid DL throughput degradation.
Therefore we propose that
Proposal 1 The UE shall not modify the aperiodic CQI configuration (i.e. the UE does not apply the default for cqi-ReportModeAperiodic) for the PCell upon PUCCH/SRS release request.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The UE shall not modify the aperiodic CQI configuration (i.e. the UE does not apply the default for cqi-ReportModeAperiodic) for the PCell upon PUCCH/SRS release request.
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