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Discussion and decision
1
Introduction
RAN2#68bis agreed upon immediate reporting for active mode measurements to be one of the ways for MDT reporting. This paper tries to elaborate related architecture and what would be the optimum overall solution providing required data but still keeping the complexity increase at reasonable level. Already during the SI phase discussion there were quite good motivation to utilize the existing RRM measurements for MDT purposes. In this paper we analyze a bit how the existing measurement reporting could be extended and thus providing the easiest way to implement this MDT measurement/reporting mode.

2
Discussion
This paper discusses following issues related to MDT architecture, namely, 
· measurement configuration
· provisioning of the location information 
· reporting principles 
The MDT work item is intended to specify extended UE functions to support the coverage optimization (CO) use case. This paper takes anticipated CO measurements as examples about the architecture implications.
2.1 Measurement configuration

To our understanding the existing RRC signalling messages provide versatile possibilities for measurement configuration also for MDT purposes. With CP MDT architecture, the measurement configuration will be similar to normal RRM with the exception that there should be an indication that the measurement is for MDT implying that the location information should be reported together with the cell results. So to our understanding the main missing item that MDT requires is the optional location information.
Regarding the measurements that have bee proposed for MDT CO, the support for those is largely available already now.

· Periodical measurement reporting with relevant parameters (periodicity, amount)

· Serving cell become worse than threshold; the trigger is already there, it can initiate also periodical measurement which corresponds to the windowed data logging

· RLF reporting; the support is already discussed related to SON MRO enhancement and, if agreed, will be usable also for MDT

Inclusion of the location information request would basically provide required extension to these measurements in order to support MDT. Existing RRC signalling will be sufficient, just having appropriate configuration parameter values and the added indication of the location information request.
It could be necessary to separate the MDT measurements from the normal mobility measurements e.g. in case MDT requires different setting of threshold for some measurement event. To our understanding the separation can be done e.g. configuring with separate measurement IDs.This would enable that two measurements, such as Serving cell become worse than threshold can be configured simultaneously with different triggering and reporting conditions for the UE. One configuration targeted for normal mobility purposes and other for MDT purposes. In this manner, the effects to the RRM algorithms due to MDT can be avoided. Further work would be needed to review the number of simultaneous measurements that Rel10 MDT capable UE shall support.
Conclusion: measId could be used by eNB to distinguish MDT measurements from other (RRM related) measurements 
Proposal 1: MDT measurements can be configured using existing RRC signalling and messages.

Validity of the configuration: Currently the measurement configuration is valid from handover to handover, or whenever re-configured. This can be the basic rule for MDT CO measurements too in order not to differentiate the UE behaviour. It is up to network implementation if a particular UE should continue with previous measurement configuration after the HO. Additionally, we expect that MDT measurement results collected but not reported before the handover are reset. This will be the same procedure as with mobility parameters, such as time to trigger, that is reset during HO.

Furthermore, in last meeting the signalling of full configuration solution was agreed to be used to solve HO between eNB of different releases, it can be anticipated that this approach can be used also for MDT purposes.
Proposal 2: Existing validity principles apply also to MDT measurements.

In case of inter-RAT HO the RRC measurement configuration ceases to exist and to our understanding in order to keep the architecture and implications to existing implementations to small this should be acceptable way forward. Especially as the MDT measurements are not intended to cause any immediate actions in the NW, but the data collection in the NW is done in statistical manner it should not be vital to restart measurements at inter-RAT HO. 
2.1.1
Reporting
As it seems that normal measurement configuration could be rather easily appended with additional information required for MDT it seems natural to also then utilize normal measurement reporting principles. With immediate reporting the report sizes are limited and any additional reporting is kept to minimum as the most of the MDT reporting is get by normal RRM reporting principles. In case some small additions are required there should not be problems to include MDT specific data (e.g. location) to existing messages. It seems that message sizes are very similar to normal measurement reports thus the SRB1 should be viable solution to carry the connected mode immediate reporting data.

As already shown in the SI phase existing reporting triggers provide means to support also MDT data collection for MDT purposes
Proposal 3: Connected mode MDT measurement data shall be reported the same way as normal RRM reports i.e. SRB1

The alternative mode of reporting, i.e.defereed reporting for connected mode considered in the email discussion overviewed in [3] would imply similar complexity as discussed in [2] for idle mode of reporting. I.e. it would lead to the the log files that do not fit into a normal signalling message, the file should presumably be split into smaller packets and sent in several messages which then would be concatenated on the network side. In addition, as deferred mode of reporting is agreed for idle UE mode, it should be noted that the performance requirements would have to be considered with regard to both UE’s operational states. Furhtermore, an envisioned scenario for deferred MDT reporting would involve requirement analysis i.e. we should elaborate the improvements in providing new information against the increased complexity. 
2.2 Location

The MDT study item agreed three different levels of location information:

· Cell ID
· RF “fingerprint”

· GNSS based location

The first two typically come along the reported data and therefore do not require anything specific. The GNSS based positioning will result in additional functionality that is currently missing in the normal measurement reporting. There exist different ways to implement GNSS positioning and the added complexity because of the MDT measurements may vary. It should be kept in mind that even GNSS positioning do not always provide accurate location information. Inaccuracies are caused primarily by poor coverage of satellite signals, possible delays in getting the location data, non-available assistance data (delayed start), etc. Therefore, it has been agreed that the location information can be missing from the MDT reports even if the UE has the GNSS capability. Being optional information and taking into account the practical uncertainties to get the location information, the UE do not have to start GNSS positioning function separately for MDT purposes only.
During the SI phase there were discussions whether one needs to specify the accuracy requirements for the GNSS based location for MDT purposes – at that time the group was thinking that no requirements are needed. The applications using GNSS based positioning will primarily drive the accuracy requirements. If the GNSS positioning is on for such applications, it can be assumed that the accuracy will be most probably sufficient also for MDT. Because there are also some implementation dependent issues, as mentioned above, it seems logical not to have specific GNSS requirements for MDT separately.
Proposal 4: There is no need to have MDT specific requirements for the GNSS based location accuracy.

2.2.1
Reporting of Location
There are at least few alternatives how the location information could be added in the MDT reporting:

1. Include in the measurement configuration a indication of need to provide location information (GNSS) and then UE would report the location in the same message as the normal measurement reports
a. Logical addition of location information similarly to existing ECID report. 
2. Have a separate location request from the NW to UE and then UE provides the UE location
a. Small overhead as not every measurement report is appended with location information. 
b. Could be utilized also in conjunction with non RRC reporting e.g. PHR reporting
In future there could cases where all MDT information would be available except the more accurate location info than Cell ID. Hence, instead of requesting the location while configuring the measurement (if there wasn’t any MDT specific configuration), there could be a separate signalling to ask UE to inform its location.
3
Conclusion
In this paper we have discussed the architecture issues related to active mode and immediate reporting. The overall conclusion is that the existing mechanisms for measurement configuration and reporting are applicable for MDT measurements too. Only the location info, depending on the specified measurements, may require extensions to existing signalling. But mostly also the location can be configured and reported using existing messages by adding required new information elements.
Particularly, we propose:

Proposal 1: MDT measurements can be configured using existing RRC signalling and messages.

Proposal 2: Existing validity principles apply also to MDT measurements.

Proposal 3: Connected mode MDT measurement data shall be reported the same way as normal RRM reports i.e. SRB1

Proposal 4: There is no need to have MDT specific requirements for the GNSS based location accuracy.
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