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1 Background
At RAN2#75bis, RAN2 sent a LS to RAN1 asking for 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 path-loss or interference conditions. If not, RAN2 further requested RAN1 to identify the additional measurements needed to fulfil the intentions and requirements listed below, and consider defining (if necessary and feasible) the additional measurements in the Rel-11 timeframe. 

Intentions and requirements (see also TS 37.320): 

·  Identify areas of weak UL coverage. 

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

·  For overshoot, pilot pollution, overlapping cells: identify whether UL coverage is limited by pathloss or interference conditions.
RAN1 has now sent a response in R1-120923. This document proposes agreements and ways forward based on RAN1 response LS.    
2 RAN1 Response LS and related actions 
E-UTRA
In order to identify weak uplink coverage and its causes, RAN1 suggests using the Received Interference Power measurement defined in TS36.214 and TS36.133 together with currently available RSRP and PH reports as well as an uplink throughput report from upper-layer. 
Our understanding from the RAN1 discussion is that due to LTE scheduler high degree of flexibility in choosing ways of transmission, controlling power, handling interference etc, developing a full understanding of the radio and L1 situation for each transmission would firstly require logging of a very large amount of information (which may be available in today’s eNB but non-standard) and secondly would reveal in detail how the scheduler operates, which is not wanted. Therefore, for “weak UL coverage”, RAN1 recommends the approach to 

·  use UL QoS measurements such as throughput as the main “measured” performance metric. 

·  use PH to determine when UE is power limited or estimate what power was used.
·  use path-loss estimate based on DL RSRP measurement, to be applicable also to UL. 
·  use the Received Interference Power measurement, which is a per-PRB cell measurement, to get at least a rough view of the interference situation. 
As DL RSRP and PH logging for MDT is already supported we assume that these measurements do not need to be further discussed. We also note that a throughput measurement has been agreed for MDT rel-11. 
Proposal 1 The currently defined MDT logging of DL RSRP and PH are applied for UL coverage use case. 

Proposal 2 The currently agreed MDT throughput measurement is applied also for the UL coverage use case. No additional throughput measurement is studied in rel-11 for the sake of the UL coverage use case. 

It is our understanding that RAN1 do not suggest to use the separate received noise power measurement, but instead if noise power is needed to use the received interference power measurement at low load. Furthermore, we note that the received interference measurement is a per-PRB measurement and thus may generate significant amounts of data. It could be further discussed if to apply averaging to reduce the amount of logged data. We also note that the Received Interference Power measurement is a cell measurement with no UE specific information. For MDT, we assume that triggering of logging need to be defined.
Proposal 3 The currently defined eNB cell measurement “received interference power” measurement to be applied for the UL coverage use case, not including the received noise power measurement. 

Proposal 4 For the “received interference power” measurement for MDT, triggering condition when to log the measured data shall be defined. Additional averaging could also be considered. 
UTRA
Based on RAN1 understanding, it is concluded that, for UTRA, it is feasible for the MDT server to make an accurate decision based on existing measurements of UPH and RTWP.
Thus for UTRA, RAN1 recommends to complement the logging of SIR and SIR error with 
·  Logging of UE power Headroom

·  Logging of Received Total Wideband power (TS 25.215, TS 25.225, TS 25.433)
Proposal 5 Logging of UE power Headroom shall be supported for MDT. 
Proposal 6 Logging of Received Total Wideband power shall be supported for MDT. 
We note that reporting of RTWP to RNC is already supported over Iub, supporting periodic triggering and event based triggering. From a first glance at TS 25.433 it seems that periodic triggering and event based periodic triggering is supported. It seems furthermore that L3 filtering is specified.
Proposal 7 For the MDT logging of RTWP, as a working assumption, existing support over Iub should be used. 

Proposal 8 For the triggering of MDT logging of RTWP, as a working assumption, periodic triggering shall be supported.
We note that UE power headroom reporting to RNC is currently not supported, and new information transfer over Iub is needed to support MDT logging of UE power headroom. We think that UE MAC should not be affected if avoidable. 
Proposal 9 For the MDT logging of UPH, there shall be no change to the MAC specification.
Proposal 10 The MDT logging of UPH shall be based on UPH availability, as required for RRM. No need for additional UE reporting of UPH for MDT has been identified. If it FFS if all UPH reports by the UE need to be logged for MDT.

Proposal 11 Send a LS to RAN3 asking for feedback on RTWP and UPH, and asking to implement support needed for MDT logging of UPH. 

3 Conclusions
E-UTRA

Proposal 1 The currently defined MDT logging of DL RSRP and PH are applied for UL coverage use case. 

Proposal 2 The currently agreed MDT throughput measurement is applied also for the UL coverage use case. No additional throughput measurement is studied in rel-11 for the sake of the UL coverage use case. 

Proposal 3 The currently defined eNB cell measurement “received interference power” measurement to be applied for the UL coverage use case, not including the received noise power measurement. 

Proposal 4 For the “received interference power” measurement for MDT, triggering condition when to log the measured data shall be defined. Additional averaging could also be considered. 

UTRA

Proposal 5 Logging of UE power Headroom shall be supported for MDT. 
Proposal 6 Logging of Received Total Wideband power shall be supported for MDT. 
Proposal 7 For the MDT logging of RTWP, as a working assumption, existing support over Iub shall be used. 

Proposal 8 For the triggering of MDT logging of RTWP, as a working assumption, periodic triggering shall be supported.

Proposal 9 For the MDT logging of UPH, there shall be no change to the MAC specification.

Proposal 10 The MDT logging of UPH shall be based on UPH availability, as required for RRM. No need for additional UE reporting of UPH for MDT has been identified. If it FFS if all UPH reports by the UE need to be logged for MDT.

Proposal 11 Send a LS to RAN3 asking for feedback on RTWP and UPH, and asking to implement support needed for MDT logging of UPH.
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