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1
Introduction

The MDT configuration during the handover is agreed to be handled as follows [1]:
The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).

This will be sufficient when there is continuous MDT capability on the network side. However, if the target cell happens to be non-MDT capable, immediate MDT reporting should be stopped to avoid unnecessary reporting if the new cell is not capable of forwarding the data. With current mechanisms measurement stopping is not guaranteed or the target cell makes a full configuration when unknown MDT configuration is received from the source cell. RAN2 is asked to elaborate the issues and decide whether the full configuration is an acceptable solution for this or if additional mechanisms are needed either at the UE or on the network side.
This paper discusses options how full configuration could be avoided..
2
Discussion

Currently normal RRM reporting will continue after the HO unless explicitly removed or modified. It has been agreed that the same principles will be applied for MDT configuration as defined for normal RRM measurement reporting. During the HO the measurement configuration can be forwarded to the target cell using the HO_Request message. If the target eNB is MDT capable and belongs to the configured MDT reporting area, it will continue to receive MDT reports without needing to do any actions. It is also able to delete the MDT configuration if not configured for the MDT by the O&M. 

However, if the target cell is not MDT capable, it cannot interpret the MDT configuration and it should manage this part of RRC configuration appropriately instead of ignoring that. Such a cell may also use full configuration in the handover and thus falling back to REL8 configuration. This may be non-desirable if there are lots of “islands” with MDT support and there would be relatively high probability that eNB would need to release UE back to REL8 configuration and again re-establish relevant REL9/10 parts. Alternatively, the target eNB should take care of modifying the RRC configuration partly in regard to MDT if encounters not understood IEs. Thus, the target eNB should delete all Measurement Objects, Report Configs and Measurement IDs that is does not understand or need. 
However, currently there seem to be no immediately apparent mechanism to just remove MDT configuration part from the UE. In such situation UE could continue reporting even though the MDT data will be lost. Following alternatives could remove the problem:
1. After HO network will always indicate whether the MDT reporting is continued. Without indication, UE will stop the measurement. Some sub-alternatives listed here:
a. UE always removes MDT configuration at cell change. Problem is that after HO UE will not report possibly relevant information until NW reconfigures MDT reporting

b. MDT specific parameter whose absence removes the configuration – This could be in the HO command. So if the MDT configuration is not indicated to be continued (e.g. due to cell not being MDT capable) then UE will remove the MDT configuration
2. If the source cell knows the MDT capability of the target cell, it shall remove the MDT configuration prior to or during the HO execution.
3. There will be always an area configuration if there is a risk that the UE moves to a cell which is not MDT capable.

The alternative 1a would need an agreement for the UE behaviour after the HO so that it waits for the “continuation indication” or complete re-configuration of the MDT reporting. Network should in this case take care of that the MDT reporting is continued after HO whenever requested by the O&M. Additional signalling messages are not be needed, nor any new parameters if the whole MDT configuration is re-sent after the HO. If specific indication was used, it could basically be just a flag type of information. The drawback of this option is that there will be a gap in the reporting always after HO. This problem could be removed if the UE would continue MDT reporting until it gets confirmation either to continue or stop. There should, however, be a limit how long the UE shall wait for the confirmation. That would require an additional timer for the waiting time. When the timer expires, the reporting would be discontinued.
The alternative 1b will rely on the source cell knowledge about the MDT continuation in the target cell. The area configuration is known by the MDT cells with management based MDT configuration. With signalling based MDT configuration the MDT context will propagate during the handover but the target cell MDT support should be known by the source cell. 

The second alternative would be similar to 1b except that it explicitly removes the MDT reporting configuration when needed whereas the 1b indicates the continuation of the reporting. The alt. 2 have the control on the network side and UE behaviour would be as defined currently without need for changes in the existing signalling messages. This option will work assuming that the source cell is aware of the target cell MDT capability and whether the target eNB can continue to receive MDT reports. If not, the source eNB shall remove the MDT configuration before the HO command or separately with the RRCConnectionReconfiguration message.
If the UE happens to run into RLF, either it succeeds to make re-establishment or it goes temporarily to idle state. With the latter case the measurements will be reconfigured and the MDT reporting can be reconfigured in the new cell if needed. In the former case the source cell may not have sent the HO command and the UE has not been given instructions whether to continue the MDT reporting or not. For this problem one solution could be that the re-configuration will be always sent by the new cell after successful re-establishment procedure. Alternatively, UE could continue MDT reporting for a specified time period to wait for the MDT reconfiguration message if the MDT reporting is supposed to be continued.
Related to the third alternative, it has been agreed that the area configuration is optional and omitted if no limitation is needed. The use of the third option would make the area configuration mandatory unless the whole network is MDT capable. Also the area configuration should be added to immediate reporting and UE should check in each HO whether the new cell belongs to the MDT area. This option would cause biggest changes to the immediate MDT reporting and therefore would be the least attractive solution.
The first two options seem basically feasible solution but the impact to standard will differ. The second alternative would have no impact on RAN2 specifications but would require suitable capabilities on the network side. Also, this option would be the most simple from the UE perspective as it would operate the same way in all cases without excessive functions and configuration parameters. Hence, this alternative seems preferred option.
But before defining any new features, RAN2 should evaluate whether the problem is such that would require optimized solutions or whether current mechanisms are acceptable. The probability of the scenario in concern depends on the MDT capability deployment in the operator’s network i.e. whether there could be a mixture of MDT capable and non-capable sites.
Another point that should be kept in mind is that also the network nodes will gradually be upgraded with new capabilities. Hence, one could assume that the full configuration at some point of time could be replaced with partial de-configuration capabilities. I.e. whenever the eNB does not understand all IE:s in the forwarded measurement configuration from the source cell it would remove such configurations. With such evolution, also the problem becomes obsolete sooner or later and would suggest that no major standard modifications should be done.

Proposal 1: We would like to ask RAN2 to evaluate current mechanisms for MDT continuation with only partial MDT deployment in the network, and, consider if any of the presented solutions should be specified in order to optimize the immediate MDT reporting.
3
Conclusion

In this paper we have presented solutions which could be used to eliminate the use of full configuration in the scenario where the UE has been configured for immediate reporting and moves to a cell which does not have the MDT support. Three alternative solutions have been evaluated as possible solutions for the problem, if that is deemed critical enough to justify standard modification. One should note that the problem is relevant for network deployments implementing early releases of the standard. The problem may become obsolete when the network nodes are upgraded with new capabilities and implementing later standard releases.
Proposal 1:  We would like to ask RAN2 to evaluate current mechanisms for MDT continuation with only partial MDT deployment in the network, and, consider if any of the presented solutions should be specified in order to optimize the immediate MDT reporting.
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