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1. Introduction
RAN1 received an LS from RAN2 on “MDT UL coverage use case” [1] with the following action to RAN1:

RAN2 requests feedback on whether the MDT UL measurements included in Rel-10 satisfy the needs of detecting that the UE is experiencing weak uplink coverage, and identifying whether the coverage is limited by pathloss or interference conditions.  If not, RAN2 would like to further request RAN1 to identify the additional measurements needed to fulfil the intentions and requirements listed above, and consider defining (if necessary and feasible) the additional measurements in the Rel-11 timeframe.

Several companies have provided their input in RAN1 contributions [2] ~ [8]. The background is described in [4]. This contribution presents our view.
2. The UTRA case
The contributions in [4] and [8] suggest to use two additional existing UL measurements beside the SIR/SIRerror measurements (UE transmission power headroom and Received total wide band power) for MDT UL coverage detection. We agree that this seems like a more attractive solution than introducing a new UL RSCP measurement.
3. The E-UTRA case
The contribution in [7] concludes that additional UL measurements beside the PHR measurement are needed for MDT UL coverage detection. For this purpose the contribution suggests to include two existing measurements (Received interference power and Thermal noise power) as well as a new PUSCH signal strength measurement together with the PUSCH PRB indices over which the signal strength has been measured.
To our understanding, an alternative approach that is worth considering is to re-use the existing virtual power headroom (ePHR) measurement specified in TS 36.213 subclause 5.1.1.2 that was introduced together with uplink carrier aggregation. The virtual power headroom measurement removes the dependency on the PUSCH format and resource allocation from the power headroom measurement which ought to make it more straightforward to handle and interpret. This may be particularly beneficial in case of reports after radio link failures etc since otherwise either the UE or the eNB might have to store a lot of PUSCH PRB indices continuously just in order to be prepared to do the logged reporting if needed.
The ePHR measurement could be combined with existing measurements such as Received interference power and Thermal noise power. However, it might also be possible to just rely on long term ePHR measurements, e.g., during night or non-busy hours to acquire the noise floor at a particular location, without any additional measurements in order determine the UL coverage situation.
4. Conclusion
For E-UTRA we propose that RAN1 considers re-using the virtual power headroom (ePHR) measurement as an alternative to introducing new PUSCH measurements.
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