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1 Introduction

In RAN#58 a new SI “Study on Further EUL Enhancements” was approved [1]. 

One of the identified study areas and objectives is:

· Improvements to EUL coverage when using single RAB as well as various multi-RAB combinations.
This paper describes some high level methods in order to achieve the above mentioned objective.
2 Discussion

To support mobile broadband services, good latency is essential in providing good end-user experience. This requires short TTI and short round-trip time. For EUL, the 2ms TTI is therefore much preferred over the 10ms TTI. For the same reason, it is desirable to have 2ms TTI deployed in as wide an area as possible. In current 3G networks, there is still a substantial amount of large macro cells where supporting 2ms in the entire cell may be a challenge. In such environments, it may be necessary to fall back to the 10ms TTI when a user approaches the cell boundary. The switch to the 10ms TTI, however, should be made as late as possible in order to retain the advantage of the 2ms TTI and to avoid back-and-forth reconfigurations.

There are two aspects to a more efficient TTI switch: a more accurate coverage measurement and a faster and more robust switching procedure.

Common methods for measuring UL coverage include the Measurement Reports, UE power headroom carried in the Scheduling Information ([2]), and BLER measurement at the minimum transport format. There are advantages and disadvantages for each of these methods, including accuracy, robustness, and the lack of specific procedure designed for this purpose.

More in detail, layer 3 based solutions have the disadvantage of not providing sufficiently reliable and up to date information in order to make a decision in scenarios of mixed traffic, variable transmitted power and variable interference. Scheduling Information triggers are not tailored for coverage purposes and the UPH measurements do not make use of layer 3 filtering necessary to avoid continuous reconfigurations. Methods based on the detection of BLER peaks do not give sufficient confidence for the determination of the actual UE coverage. 
Proposal 1 Discuss methods for improving UL coverage measurements.
The switching procedure can be a synchronized or an unsynchronized L3 reconfiguration. As a synchronized procedure, there is some risk associated with each execution, especially in situations where coverage may be an issue. Furthermore, the activation time is usually set rather conservatively to guard against occasional loss of the reconfiguration message or its acknowledgement. Altogether, it means the switch has to be started fairly early, losing substantial 2ms coverage unnecessarily. In case of a false trigger, the loss is even larger.

Proposal 2 Discuss methods for a faster and more robust EUL TTI switch.

To summarize, it is important for the success of mobile broadband services in UTRAN to provide ubiquitous support of the 2ms TTI for EUL. To that end, improved UL coverage measurements and a faster and more robust TTI switch are needed.
3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
Discuss methods for improving UL coverage measurements.
Proposal 2
Discuss methods for a faster and more robust EUL TTI switch.
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