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Discussion
1 Introduction
In Rel-10 the detailed location information is included in a best effort manner, i.e., it is included in log only when available. It was also agreed that MDT cannot trigger positioning components or procedures, e.g., LPP procedure or standalone GNSS device. 
However, it is clear that the detailed location information is quite essential to increase the accuracy of coverage map. Therefore the Rel-11 MDT enhancement WI purses the enhancement on availability of location information. This paper addresses this issue from UE vendor perspective, especially with the concern on UE battery consumption. 
2 Discussion
The following is the excerpt of the TS 37.320, which describes the general constraints when MDT operation are designed and performed. 

	The solutions for MDT shall take into account the following constraints:

1.
UE measurements
The UE measurement logging mechanism is an optional feature. In order to limit the impact on UE power consumption and processing, the UE measurement logging should as much as possible rely on the measurements that are available in the UE according to radio resource management enforced by the access network.

2.
Location information
The availability of location information is subject to UE capability and/or UE implementation. Solutions requiring location information shall take into account power consumption of the UE due to the need to run its positioning components.




2.1 Two approaches to increase availability of detailed location info. 
So far we have identified two approaches to increase the availability of detailed location information in MDT report. 
· Approach1: If MDT is configured to UE, positioning mechanism is also triggered by the UE or network
· Approach2: Keep the Rel-10 principle. I,e., best MDT is configured toward a UE if positioning mechanism has been already triggered to the UE
It is apparent that the first approach gives more chances for UE to provide detailed location information to network. But the problem is that UE power consumption is drastically increased due to the positioning operations that are activated whenever UE starts MDT operations.  
The concerns on the UE battery consumption can be expressed with a number of reasons as follows:
· MDT task is only to favour network performance by avoiding manual/costly driving measurements rather than to serve an immediate UE benefit/service. 

· The task of MDT is not limited to a specific UE but subject to ‘any’ normal UEs by which somehow the operation of MDT was permitted.   

· It is already observed that for now the average power consumption of LTE modem is not expected to be lower than 3G modem due to larger BW and increased operations. 

· At immature LTE deployment phase the LTE coverage is limited and/or unidentified LTE coverage holes may exist in many places. This will lead UE to trigger inter-frequency and inter-RAT measurements quite often. This already leads to increased battery consumption. 

· When there is no user activity and UE is in idle mode, mobile phone may enter power-saving mode by e.g., turning off display and non-essential radios (e.g., GPS). However, if the MDT operations require the GNSS device (e.g. GPS) to remain active for MDT even in power-saving mode, the UE implementation of power-saving mode may be impacted. 
In addition to the concern on UE battery life, the following issues should be considered with approach1:
· How would MDT operation continue if user forcedly turns off its positioning device or the positioning-relevant procedures during the MDT operations? Should MDT operation continue or stop?

· Can network request/re-trigger activating positioning mechanism even after user forcedly deactivated it?

So, if we are really to favour the approach1, we may have to introduce a safeguard mechanism not to endanger UE with battery depletion accelerated by MDT. The mechanism should allow the UE to stop the MDT operations involving positioning mechanism in case residual battery level is in red. Otherwise the serious complaints from customers who kindly permitted the MDT operations cannot be avoided due to the shortened battery experiences.  

Considering that a battery life is the key factor that determines the user satisfaction level in mobile experiences, it is our view that approach 1 is not the first direction we should until running positioning mechanism together with MDT task is proved to be sufficiently energy efficient. Instead, the second approach should be prioritized over the first. 
Proposal 1 The MDT operations should not automatically trigger the positioning component/mechanism that is not proven to be quite battery-efficient. 
2.2 Enhancement directions along with Approach2

If the first approach is not taken, we should think of how the enhancement in availability of detailed location information can be achieved. The enhancement could be, for example:

· Smart MDT UE selection: if MDT server is better informed of which UE enabled positioning activity ad if MDT server select such UEs for MDT, then the approach2 becomes similar to the approach1. 

· Employing connected mode UEs to collect logs: if measurement logging and reporting is applied for UEs in RRC_CONNECTED in addition to RRC_IDLE, it is expected to increase the availability of detailed location information because positioning device is likely to be activated more in RRC_CONNECTED. 
· Running higher layer application to assist MDT, which attempts to trigger positioning component: For the MDT task performed on high-end mobile device, e.g., smart-phone, operator may provide an high layer application to assist MDT task. This application attempts to activate the positioning component and this attempt needs to be granted by user in addition to MDT user consent. The user may grant the activation of its positioning component if there is sufficient incentive to do so, and not otherwise. This means that user complaints along with MDT operations can be well managed. The safeguard mechanism as stated in section 2.1 can be easily implemented in higher or application layer rather than AS specification. In this manner, we effectively avoid that MDT triggers positioning component/mechanism, while the benefit of approach1 is mostly achieved. 
In summary, we believe that the approach2 should be taken as the baseline to enhance the availability of detailed location information. 

3 Conclusion and Proposal
We address the issue of enhancement of availability of detailed location information, focusing on the UE battery consumption. Our view on the direction of the enhancement should be:
Proposal 2 The MDT operations should not automatically trigger the positioning component/mechanism that is not proven to be quite battery-efficient. 
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