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1  Introduction
It is assumed that a MDT measurement campaign can normally be initiated by the OAM system, where the OAM system may provide requirements for the measurements, e.g. indicating a measurement area, what to be measured, maybe some additional policy. 
We further assume that in some cases, the eNB may autonomously decide to use MDT features to trigger measurements for eNB localized SON. 
This contribution shows a brief analysis of the function to select UEs for MDT measurements
We assume that some measurements do not need to be configured, i.e. UEs that are capable of recording available information at failure events always make such recording, and may indicate availability of such information to the network without prior configuration and without prior UE selection. Thus, UE selection applies only to measurements that need to be configured. 
Note that SA5 has discussed the possiblity to request measurements for a particular UE or subscriber. This document does not attempt to take such possiblity into account.

2 General principles
We assume that eNB-based selection of UEs does not need to be discussed again, as it was already considered when selecting a “control plane” architecture. Howewer we repeat the benefits quickly below.

eNB-based selection of UEs can result is more efficient UE allocation (less useless measurements) than UE selection by a OAM system. Also, eNB need to select the UEs in case eNB need to initiate MDT measurements for SON. eNB already has most of the information needed to perform such selection, e.g. UE capability information. 
Proposal 1: RAN2 to confirm that the selection of UEs to perform MDT measurements is an Access Stratum function.
We assume further that the UE selection could be done either in a UE-centric or network-centric way. 
· UE-centric: the UE is selected internally in the UE, based on broadcast criteria. 
· Network-centric: the network choses UEs, among currently connected UEs. No particular broadcast support is provided. 

Network centric UE selection is simple. We acknowledge that there are indeed some benefits in having broadcast support and UE support for UE selection. However, we assume such broadcast support can be introduced later if shown needed. 
Proposal 2: For measurements that need to be configured, the eNB selects UEs for MDT among currently RRC connected UE, both for measurements performed in Idle mode and Connected Mode. 
3 Subscription Information
It has been discussed in the past that it may be important that MDT UEs are associated with a particular subscription, and that only UEs with such subscription should be selected. For particularly intrusive measurements with significant resource consumption impact, this may be true. We note that an information element already exists to convey subscripction or service information to the RAN: the subscriber profile identity, SPID. As the current SPID is 8-bits, we think one bit can used for MDT, while still leaving room to encode other subscription or service information, e.g. for mobility. We note that the description of SPID in TS 36.413 is not as general as the description in TS 36.300 and may need to be modified if SPID is used for MDT subscription.
Proposal 3: Subscription-based UE selection is supported via the S1 SPID information element.
4 Location
In cases where cells are large, and where certain sub-cell area is the area of interest for measurements, it would be nice to be able to select UE based on accurate location. Such selection could significantly reduce the amount of non-needed measurements, especially for isolated troubleshooting cases. 
However, we assume:
· a) for Rel-10, the most important use cases are the ones where larger areas and many UEs are invovled 
· b) the UE MDT configuration is based on the dedicataed signalling both in connected mode and idle mode. 
So the network is aware of the UE location on cell level and also know other micro-location information e.g. timing advance etc. Furthermore the eNB has full knowledge of radio conditions of UEs. 
Proposal 4: For Rel-10, nothing needs to be added for UE selection based on location.
5 UE capabilities
UE selection may use some existing UE capabilities, e.g. the power limited device indication. 

As MDT is assumed to be optional for UEs, we assume that there need to be at least one MDT specific capability indicating support/non-support of configurable MDT features, in order to support network based UE selection. Possibly there could be more than one capability, e.g. splitting capability for logged MDT and immediate MDT. A possible reason for splitting capabilities into two is that logging may require significant memory and the logging capability may be associated with a memory quota for logging. More elaborations on MDT capabilities can be done once it has been decided what features will be supported. 
Proposal 5: There is at least one new MDT related UE capability. 
One of the most important use cases for MDT, the creation of the location-enabled coverage map, often requires accurate location information together with measurement results. A non-location-accurate loss/gain distribution can be used to verify if there are common problems where UEs usually move, but cannot easily be used to determine corrective action for coverage problems, and cannot be used to verify to what extent the intended coverage area has been tested. Thus, we think that the ability to do accuarate positioning is a key knowledge, needed to select correct UEs for MDT. We note further that for network based or network assisted positioning methods, this knowledge can be obtained as a combination of the network positioning capability and the UE positining capability. We assume that network positioning capabilities can be known to the eNB, e.g. by configuration. eNB further need to know if the UE supports UE based positioning in order to know if to request accurate location for IDLE mode measurements.
Proposal 6: UE Positining capabilities shall be indicated to the eNB (at least for MDT capable UEs). 
6 UE resource Information
It has been proposed in the past that UE resource information could be a criteria to select UE that should do MDT measurements[1][2]. We think that indeed residual battery may be useful information. Many users anyway by habit charge their UEs every day regardless the battery status, e.g. when they come home after work or at the office, while other users do not. We believe that the overall user dissatisfaction due to battery consuming MDT measurements can be reduced if high-residual-battery UEs can be selected to greater extent than low-residual-battery UEs, e.g. the everyday-charging user will not even notice MDT is on-going. 
It has been discussed in the past that a UE may reject a request to do measurements, or may stop measuring, based on internal decision on the availability of UE resoruces for MDT. We believe that such principle that UE may reject network requests at own will under normal circumstances may create difficult test cases and unclear responsibility division between network and UE. A solution where UE can just indicate the Battery status to the network seems much simpler, e.g. from test point of view. 
Proposal 7: UE shall indicate residual battery resource status to the eNB

It has also been discussed that UE may indicate residual memory to the network. It is not clear if this is needed or not. Modern UEs usually have lots of memory. On the other hand, if e.g. UE has already stored large amounts of MDT log information it may be unreasonable to allocate more and more indefinitely There should probably be upper bounds, also for UEs that has lots of memory (assuming that the user may want to use this memory for entertainment).
Proposal 8: UE may need to indicate residual memory resource status to the eNB. The UE memory handling need to be further investigated. 

The UE resource information is typically more dynamic than UE capabilites. For LTE it has been attempted to avoid the need to have UEs frequently re-send their UE capabilities to the network. 

Proposal 9: For LTE, the indication of UE resource information to the network should not be done by signalling of UE capabilities. For UE selection, another inquiry procedure, e.g. the UE information procedure shall be used.
7 Conclusions
The following proposals summarizes the conclusions:  

Proposal 1: RAN2 to confirm that the selection of UEs to perform MDT measurements is an Access Stratum function.

Proposal 2: For measurements that need to be configured, eNB selects UEs for MDT among currently RRC connected UE, both for measurements performaned in Idle mode and Connected Mode. 

Proposal 3: Subscription based UE selection to be supported by current SPID information element.
Proposal 4: For Rel-10, nothing need to be added for UE selection based on location.
Proposal 5: There is at least one new MDT related UE capability. 

Proposal 6: UE Positioning capabilities shall be made known to the eNB (at least for MDT capable UEs). 
Proposal 7: UE shall indicate residual battery resource status to the eNB

Proposal 8: UE may need to indicate residual memory resource status to the eNB. The UE memory handling for MDT need to be further investigated.
Proposal 9: For LTE, the indication of UE resource information to the network should not be done by signalling of UE capabilities. For UE selection, another inquiry procedure, e.g. the UE information procedure shall be used.
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