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1. Introduction
The network architecture for minimization of drive test has been discussed in SA5 and was raised at the RAN plenary #45. During the recent discussions about minimization of drive test, there are at least two main alternatives for transport of the MDT measurements. The first alternative assumes a direct communication path between the UE and a MDT entity in the network through the user plane [1]. In the second alternative the measurements are collected by the eNB and transmitted from the eNB to the O&M system [2]. In this contribution we present new hybrid architecture for minimization of drive test.
2. Discussion
The first alternative is based on UE-OAM direct interface. A drive test server in the OAM domain can initiate a connection to a UE to request measurements. The UE then performs measurements and establishes a connection to report the measurement results to the server. All communication between server and UE is based on user-plane bearers, and is transparent to the eNB and core network. This alternative has a problem that the drive test server is unaware of specific location of each UE and acquisition of UE capability will introduce unnecessary resource costs and add more complexity.
In the second alternative the eNB is involved, eNB can request UEs to perform measurements. The UE then performs measurements and reports the results to eNB, and the eNB transfers the results to the OAM. The communication between UE and eNB is assumed to be control plane communication based on RRC signaling. But transport of the large measurement logging will do great impact to the RRC signaling.
We introduce hybrid architecture for MDT. In this architecture the drive test measurement logging configuration and reporting configuration is transferred in control plane communication based on RRC signaling, the drive test measurement log is delivered to Network Entity by the UE in the user plane communication through the UE-OAM direct interface.
2.1 Hybrid architecture for MDT  
The following figure 2.1 provides a diagram for the high level of the hybrid architectural model.
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                                                      Figure 2.1: High level model of the hybrid architecture 
The high level model is considered for the policy control and configuration of measurement logging and reporting for substitution of drive tests.

· The UE has its capability for measurement logging and reporting. The UE capability is made known to the eNB.
· The Network Entity transfers the policy and requirement enforcement for measurements to the eNB.

· The eNB provides measurement logging configuration and reporting configuration based on the information of the OAM policy and requirement for measurements and the UE capability. 
· The eNB selects the suitable UEs for the measurements based on the UE capability and location information of the UE.

· The eNB transfers measurement logging configuration and reporting configuration to the selected UEs by RRC signaling.
· The measurement logging function in the UE performs measurement logging according to the logging configuration.

· The measurement reporting function in the UE performs reporting of collected logs to Network Entity by the user plane through the UE-OAM direct interface. 
Figure 2.2 below depicts the overview of the hybrid solution.
OMA DM is used to provide the UE-OAM direct interface.
The Itf-N is used for communicating the OAM policy and requirements to the Device Management Server (DMS).

DMS contains the OMA DM server and the user device contains the OMA DM client.

The mapping function in DMS translates Itf-N operations and arguments onto OMA OM operations and arguments, and vice-versa.

The eNB can be managed by a drive test server in the OAM domain that requests the policy and requirement.
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Figure 2.2 Overview of the hybrid solution
Some of the properties of this architecture are listed below:
1. Selection of UEs for test: The eNB can always ensure that the configuration of measurements for MDT purposes matches the capabilities of the UE. The UE location on cell level is automatically known to eNB, and eNB can also know other micro-location information e.g. timing advance etc. So the eNB has the capability to select suitable UEs for test.
2. Measurement logging transfer: The measurement reports are transported to the Network Entity by the user plane through the UE-OAM direct interface, and UE may also have compression capability to reduce the amount of transferred data.
3. Acquisition of the UE capability: The eNB can acquire the UE capability easily by the existing procedure which has already been standardized.
2.2 The comparison 
We compare the hybrid architecture with the UE-OAM architecture and eNB involved architecture.
Functional analysis and comparison
	Items
	Alternative A: UE-OAM architecture
	Alternative B: eNB involved architecture
	Alternative C: Hybrid architecture

	UE measurements data collection in a specific area

(In the operation/maintenance phase, in most of the cases drive tests are needed to collect UE measurements data in a specific area)
	The operator will not know which UE will go into the specific area and therefore the operator cannot accurately select which UE will perform certain measurements. 


	The eNB can select appropriate UEs to perform measurements for a specific problematic area according to the eNB knowledge of UE. 

The selection of UE is under automatic algorithm control which could adjust themselves according to the changes of UE (for example, if a selected UE is switched off, eNB could reselect another UE automatically).
	The eNB can select appropriate UEs to perform measurements for a specific problematic area according to the OAM policy and requirement and eNB knowledge of UE.
The selection of UE is under automatic algorithm control which could adjust themselves according to the changes of UE (for example, if a selected UE is switched off, eNB could reselect another UE automatically).

	The impact of transferred data
	The measurement reports are transported to the Network Entity by the user plane and no impact is introduced to the RRC signaling
	It is possible to have compression functions built in the eNB to reduce the amount of transferred data. But transport of the large measurement logging will do great impact to the RRC signalling.
	The measurement reports are transported to the Network Entity by the user plane and no impact is introduced to the RRC signaling.

	Acquisition of the UE capability
	The drive test server should acquire the UE capability and a DRB need to be setup, acquisition of UE capability will introduce unnecessary resource costs and add more complexity.
	The eNB can acquire the UE capability easily by the existing procedure.
	The eNB can acquire the UE capability easily by the existing procedure.


3. Conclusion and Proposal
From the analysis given in this document, we give the following proposals:
Proposal 1: Prefer to use hybrid architecture for the minimization of drive test.
Proposal 2: eNB selects suitable UEs to perform MDT certain measurements and send measurement logging configuration and reporting configuration to the selected UEs by RRC signaling.
Proposal 3: UE reports measurement results to Network Entity by the user plane. 
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