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1 Introduction
This document discusses MDT logging of UE power headroom (UPH) for UMTS.  
2 Discussion
UE power headroom
UE power headroom (UPH) is the ratio of the maximum UE transmission power and the DPCCH code power. We note that DPCCH is subject to WCDMA power control and is the measurement object for measuring UL SIR. We also note that UL SIR working point may be chosen differently depending on the service for the UE. Thus it may be interesting to know SIR, when recording UPH for a UE. We note that SIR and SIR error can already be logged for MDT. 
The UPH is an average over the last 100ms.
The UE reports UPH as a part of scheduling information to Node B:
·  Periodically, if configured by RRC, when UE has e-DCH data in buffers. Two different periodicities can be configured, one for serving grant = 0, and another periodicity otherwise. 

·  When data becomes available in UE transmission buffers, and there is no grant. 
·  Instead of padding, when there is space available in a transport block. 

Thus, the UE reporting of UPH may be quite irregular. 
MDT logging of UPH

We assume that UE Scheduling Information reporting will be configured only according to RRM requirements, and that MDT will only log UPH opportunistically. 
A first question is whether filtering is needed to exclude some UPH samples provided by UE, or if to just log all UPH reports. We think the simplest approach is to just log all UPH reports provided by UE and let MDT post-processing system apply filtering. 
Proposal 1 (alternative A): All UPH reports from a UE is logged by MDT. 

In case this is seen problematic, e.g. that the amount of logged data would be large, filtering could be applied in RAN. However we believe that simplicity is important, and only filtering that is seen beneficial should be supported. 

Proposal 2: Only filtering that is shown beneficial, if any, shall be supported.

Filtering where a “periodicity” would have the nature of an inhibit timer could be considered to lower the rate of UPH, in case the amount of logging data would be seen as a problem. This could still be used e.g. for acquiring periodic samples for geographical MDT UL coverage mapping. There could be the case that due to unfortunate TB quantization, padding SI is delivered more often than needed for RRM and MDT.
Proposal 3 (alternative B): The following could be considered: UPH reports to be logged according to MDT periodicity, e.g. one UPH sample per period when available from UE, or e.g. the “period” is used as inhibit timer, that inhibits UPH reporting / logging while running.
Note that a fixed inhibit timer of 100ms for UPHs from one frequency could be implemented, as a UPH sample takes into account DPCCH transmission during the last 100ms. 

Another possibly useful filtering method that was discussed for UPH during MDT SI (rel-9) is to only record UPH when it is low (at cell edge). 
Proposal 4 (alternative C): The following could be considered: logging of UPH, i.e. either logging of all UPH according to alt A, or periodic logging of UPH according to alt B, could be done subject to an additional constraint that UPH < threshold. 

Mechanisms for Iub reporting of UPH

We see that there are two possible mechanisms for Iub reporting of UPH, either 

1.  NBAP dedicated measurement mechanism, or

2.  Iub frame protocol.

We think that all permutations, Alt {A, B C} and mechanisms {1, 2} are possible. We think that in any case, NBAP specified features of many possible events, L3 filter etc is not applicable to UPH logging for MDT, and should not be supported. We further believe that Iub FP would represent a very simple mechanism. 
Proposal 5: RAN3 should consider the solution of using Iub FP as a transfer mechanism, especially together with alt A, from simplicity point of view. 
However, we recognize that control plane usually provides better flexibility, and there may of course be implementation concerns in using Iub frame protocol. Thus, as all solutions seems to work, network vendors are asked to decide. 

3 Conclusions

Proposal 1 (alternative A): All UPH reports from a UE is logged by MDT. 

Proposal 2: Only filtering that is shown beneficial, if any, shall be supported.

Proposal 3 (alternative B): The following could be considered: UPH reports to be logged according to MDT periodicity, e.g. one UPH sample per period when available from UE, or e.g. the “period” is used as inhibit timer, that inhibits UPH reporting / logging while running.

Proposal 4 (alternative C): The following could be considered: logging of UPH, i.e. either logging of all UPH according to alt A, or periodic logging of UPH according to alt B, could be done subject to an additional constraint that UPH < threshold. 

Proposal 5: RAN3 should consider the solution of using Iub FP as a transfer mechanism, especially together with alt A, from simplicity point of view. 
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