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1 Background
For Rel-10, the overall focus of RAN1 MDT discussion was targeting at poor UL coverage detection. In RAN1#64, RAN1 concluded that, for UTRAN, SIR and SIRerror measurements are sufficient for detecting the uplink coverage status and they could be complemented or substituted with the UE power headroom measurement if needed [1]. In addition, RAN1 is not convinced that UL RSCP would be useful for UL coverage detection. For LTE, RAN1 recommended using the existing UE PHR measurement for MDT poor UL coverage detection purposes. 
For Rel-11, the MDT work item further includes in its scope some more specific intentions and requirements. In [2], RAN2 requests feedback on whether the MDT UL measurements included in Rel-10 satisfy the needs to achieve the following additional intentions:

A. Identify areas of weak UL coverage. 

B.  Perform coverage mapping for UL, i.e. show measured UL radio performance and geographical location.

C.  For overshoot, pilot pollution, overlapping cells: identify whether UL 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.  
2 Discussion for UTRAN
It was assumed that intention A was the goal of Rel-10 and could be achieved by logging SIR and SIRerror measurements. However, these measurements are not sufficient to indicate whether UL coverage is limited by pathloss or interference conditions. In order to achieve the additional intentions and requirements for Rel-11, more measurements will be needed. In the following subsections, possible existing measurements are explored. 
2.1 UTRA power headroom 
UE transmission power headroom could be a beneficial indicator for intention B as it represents how much DPCCH power is the UE transmitting with respect to its maximum ability (either constrained by UE power class or defined by UTRAN). A UE with low SIR or high SIRerror only tells the MDT server about the poor radio link quality but it does not provide any additional information on how much transmission power is the UE spending to maintain the current link quality or how much more power it could afford to further improve the link quality. Logging power headroom measurement could possibly allow MDT server to perform post processing and derive the possible signal level in a geographical area. Once this information is collected in all parts of the network, operators would be able to have a complete coverage view of its network. There will be no RAN WG1 specification change required as power headroom is already defined in [3].
Proposal 1: Suggest to include UE transmission power headroom measurement for MDT UL coverage detection in Rel-11.
2.2 UTRA UL RSCP and RTWP
We note that for rel-10, due to doubts expressed in the previous RAN1 LS response, RAN2 didn’t introduce collection of UTRA UL RSCP measurement for TDD although it was available. 

There are several factors that could cause poor UL coverage in a network including large path loss, bad HO parameterization and interference. Factors such as interference or bad HO parameterization are depended on temporary local environment or neighboring UE traffics. These temporary factors are not the main target of MDT UL coverage hole detection since they could easily disappear as the environment varies. HO parameterization is an implementation issue and could vary from UE/NB vendors to UE/NB vendors. Path loss, on the other hand, is a permanent factor and is not likely to be recovered. Thus, it would be beneficial if a MDT server has the ability to discriminate these factors. 
One easy way of doing so is to measure the interference level itself. The existing SIR measured by UTRAN is defined as a ratio between UL RSCP and UL ISCP. Given that SIR is already known in the MDT server, UL RSCP could be used to further derive UL ISCP or vice versa. However, as mentioned in [4], UL RSCP has the disadvantage that it is a function of QoS target, current data rate, pilot channel used for demodulation, and the receiver type.
On the other hand, the Uplink Received Total Wideband Power (RTWP) is a metric that has been used for 10 years to identify the current uplink loading (interference) situation, and would seem suitable as is for the purposes of identifying whether a particular cell is experiencing high or low interference situation. Therefore, it is suggested that UL RTWP is used in categorizing UL coverage problems as either path loss or interference related.
Proposal 2: Use UTRA UL RTWP measurement for MDT. Introduce the definition of UTRA UL RTWP measurement to fulfil the intensions and requirements of MDT UL coverage detection in Rel-11. 
3 Conclusion

In this contribution, we evaluated 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. Our evaluation showed measurements included in Rel-10 are not sufficient, and we identified additional measurements and knowledge needed to fulfil the intentions and requirements listed above.  
For UTRA, we had the following proposals:

Proposal 1: Suggest to include UE transmission power headroom for MDT UL coverage detection in Rel-11. 
Proposal 2: Use UTRA UL RTWP measurement for MDT. Introduce the definition of UTRA UL RTWP measurement to fulfil the intensions and requirements of MDT UL coverage detection in Rel-11. 
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