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1 Introduction

This document discusses MDT context handling during configuration including the details of UE selection for the two types of MDT and also its relation to MDT capability.  

The underlying assumption for the RAN work is that the MDT configuration is provided by the CN and defined by other groups (primarily SA5).  However, there are some aspects that impact RAN which needs some discussion in RAN WGs.

Regarding UE MDT capability signalling, the TS says:
7)
Device type information 

The terminal used for MDT shall be able to indicate a set of terminal capabilities which allows the network to carefully select the right terminals for specific MDT measurements. It is FFS if existing UE capability reporting is sufficient.”

But then goes on to say:

MDT relevant UE capabilities are component of radio access UE capabilities. Thus the procedures used for handling UE radio capabilities over (E-)UTRAN apply.
This document also looks at the options for UE MDT capability transfer and the consequences.  
2 Discussion

SA5 is expecting to extend Trace configuration to also support MDT configuration.  Fundamentally, one of think of two types of MDT – UE specific logging and MDT in a geographic region.  UEs should be selected for MDT logging and this could be based on (amongst others):

1) UE IMSI (for UE specific MDT)

2) Geographical region

3) UE MDT capability

The two “types” of MDT are each discussed below.

2.1 UE specific MDT
The considerations for UE selection and configuration for UE specific MDT are discussed below.
2.1.1 UE IMSI: 
In LTE, since UE IMSI is not available at eNB, it is not possible for eNB to do UE selection based on IMSI and UE selection must be done at MME.  

2.1.2 Geographical region: 
UE specific MDT could be restricted to a certain geographical region.  For Idle mode MDT, it was agreed that the geographical region could be provided to the UE and have UE decide when to perform MDT logging.  The network may also do this to some extent – for example, the network may choose not to configure a UE in an area far from the MDT logging area.  But this has outside of standards.

For Connected mode MDT, this is more problematic.  There are two options:

1) MME provides the MDT logging request only when the UE is in the region.

2) MME provides the MDT logging request along with the geographical region irrespective of the UE location.

With the second option, the eNB will have to consider the geographical region when configuring connected mode MDT.  

· It is wasteful as eNB will be signalled with MDT logging request every time the UE goes connected but remain unused most of the time

· It will need to be transferred from eNB to eNB during HO but remain unused most of the time (this is discussed in more detail in section 2.3)

· The configuration could be lost when the UE moves through an eNB of an earlier release (see section 2.3).
Hence it is proposed that 

Proposal #1: It is proposed to have MME provides the MDT Connected mode logging request taking into consideration the UE location.  

2.1.3 UE capability:
Another factor to consider is the UE MDT capability.   If MME is to perform UE selection, it must have knowledge of UE MDT capability.  However, as per one of the RAN2 decisions, UE MDT capability is part of AS capability.  This allows two options:

1) eNB may have to reject UE MDT request from MME if the selected UE does not support connected mode MDT.

2) Provide UE MDT capability to MME.  This could be either as part of NAS capability (a one bit indication may be sufficient) or signalled by the eNB during the connection set up associated with Attach and have MME store it until the next Detach, etc.

Proposal #2: Discuss whether UE MDT capability should be made available to MME. And if so, liaise with RAN3 if an S1 based solution is chosen.

2.2 Geographical Connected mode MDT
To perform MDT in a geographical region, a “random” subset of UEs in the region could be chosen.  Only UEs capable of MDT should be configured for this case.  
There are two options:

1) MME provides the configuration similar to UE specific MDT request taking into account the UE location and the needs for geographical MDT.

2) The eNB is configured with the needs of geographical MDT and eNB does UE selection.

For option 1, the configuration received by RAN could still be UE specific and is in line with the Trace configuration available today.  If MME has knowledge of UE MDT capability (as per proposal above), it could consider this before providing the configuration to the eNB.  If the MME does not have UE MDT capability (that is, proposal 2 is not agreed), the eNB will need perform the final selection and MME could be informed about the failure.  Note that some coordination between MMEs will be required in case of S1-flex in terms of the number of UEs chosen for this MDT logging.
For option 2, the eNB does the UE selection simply based on the Geographical MDT configuration and UE MDT capability.  There is minimal MME involvement and involves less signalling.  The eNB has better knowledge of the geographical coordinates (especially for intra-eNB mobility) and radio issues.  However, it may be necessary to integrate the AS MDT measurements with information in the CN (such as UE IMSI).  Further, the UE MDT capability may not be available in eNB if it is made a NAS capability for reasons given above in regard to UE specific MDT.  
Proposal #3: It is proposed to discuss whether UE selection for geographical MDT should be done at eNB or MME.  MME based initial UE selection and providing MDT configuration also for geographical MDT provides alignment with UE specific MDT.  Final UE selection could be eNB based.
2.3 Transfer of connected mode MDT configuration during HO:

Once UE MDT request is provided to the eNB, the eNB configures the corresponding measurements in the UE.  During subsequent HO,  the MDT configuration could be continued in the UE as with the normal measurement configuration (for e.g., either by using explicit rules or Need ON).  In either case, the target eNB could remove or modify the configuration.  But in order to do so, the target eNB must have the MDT configuration that was available at the source eNB.  This could be:

1) transferred from the source to the target as part of the HO preparation. The issue with this is that the configuration could be lost if the UE moves through an eNB that does not support MDT configuration (how to handle configuration information received from CN when UE moves through an eNB of an earlier release has not been addressed yet by RAN3).
2) provided by the MME after the HO as part of the Path Switch procedure. This would imply that the target eNB will not have the MDT configuration during the HO procedure itself leading and it will have to blindly continue the source configuration. 

Proposal #4:  Transfer of MDT connected configuration  between source eNB and target eNB during HO could be discussed further in RAN3 especially the release handling problem.   
3 Conclusion and proposals
This contribution discussed some issues related to UE selection and configuration for MDT.  The impact of UE MDT capability on this is also discussed.  The following proposals are made:

Proposal #1: It is proposed to have MME provides the MDT Connected mode logging request taking into consideration the UE location.  

Proposal #2: Discuss whether UE MDT capability should be made available to MME. And if so, liaise with RAN3 on how.

Proposal #3: It is proposed to discuss whether UE selection for geographical MDT should be done at eNB or MME.  MME based initial UE selection and providing MDT configuration also for geographical MDT provides alignment with UE specific MDT.  Final UE selection could be eNB based.

Proposal #4:  Transfer of MDT connected configuration  between source eNB and target eNB during HO could be discussed further in RAN3 especially the release handling problem.
