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Discussion and decision
1. Introduction
This contribution highlights Scheduling Request (SR) performance where significant difference in performance was observed between multiple commercial deployments. In certain cases, SR performance does not meet the design targets, which results in in extra delay for the UL data flow, negatively impacting the user experience. SR performance becomes more important when UL data flow is associated with delay sensitive applications. Similarly, SR performance will be very critical with the expansion of commercial VoLTE deployments.  The challenge in optimizing the SR performance comes in first place from the fact that network counters cannot track the SR failure attempts and hence SR performance cannot be known directly from the eNodeB counters.
This problem seems similar in nature to the RACH performance where UE reporting is used for its optimization. In this case, the UE can report the number of RACH trials in the RACH report which was introduced in Release-9 SON [1].  However, there is no similar SON feature in the standard to report the SR attempts made by an UE until a grant is received or when the number of attempts reaches the maximum level to trigger RACH. 

2. Discussion
Scheduling request (SR) is transmitted from the UE using PUCCH format1 and format1a/1b to indicate to the eNB the need for UL grant. Having good SR performance is critical for delay sensitive applications and it impacts user experience. Hence, optimizing SR detectability and PUCCH power control setting is essential to optimize its performance. In the upcoming VoLTE deployments, SR performance will be even more critical due to the stringent delay requirements. Here, the UE will alert the eNB about the need of UL grant by sending an SR, at the beginning of a talk spurt in the case of SPS.
Comparison of data collected from multiple markets with commercial LTE deployment, shows variation in SR performance as seen in Figure 1. While in Market-1, 90% of the time one SR transmission was enough for the eNB to detect it and to react with assigning UL grant, this percentage drops to about 39% in Market-2 where, in about 61% of the trials,  UE needed to send more than 1 SR until eNB was able to detect it and allocate an UL grant.
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Figure1. Histogram for the number of SR transmission attempts needed to obtain UL grant.
Note: Market-1 and Market-2 are both commercial deployments with different LTE RAN vendors. Testing was done in similar conditions in both markets and a delay sensitive application was found to perform better in Market-1, which is assisted by more reliable SR detection and faster response in assigning an UL grant.

In current deployments, the PUCCH power control parameters and other SR configuration parameters are tuned by conventional network optimization methods (e.g. drive tests), where UE measurements are collected and the number of SR transmitted before an UL grant is allocated is logged. Then the SR measurements are compared with the target design values and then the new settings of power control parameters may be introduced. Such field optimization efforts typically are very time consuming and require dedicated technical resources. Also, data collection in large markets might be challenging since it requires the field engineers to estimate the SR performance at different locations as SR performance also has dependency on pathloss, interference, geographical location, and other factors. 

Even after collecting such data, a considerable analysis effort is needed to classify the data, and correlate it to coverage areas, and reach conclusions.

Usually SR performance issues are a hidden problem in the commercial networks and it does not surface till certain degradation in user experience is observed. Hence, the operators need to perform field testing trials and have some dedicated resources to analyze UE logs.

Defining a mechanism that allows the eNB to query UEs for the number of SR trials and SR failures can be very useful for the eNB to decide quickly if certain PUCCH power control adjustments are needed. This information can help operators to shorten the maintenance efforts and be aware of SR performance directly from network counters.
3. Conclusion
The current mechanism to optimize SR performance involves drive tests for collecting statistics. Having a reporting mechanism for SR performance feedback to the eNB can help in reducing the field efforts to obtain such statistics. This could allow operators to make faster decisions and shorten the optimization cycle. Therefore we propose that:
Proposal: RAN3 to investigate the introduction of UE reporting for SR performance statistics to the eNB.
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