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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 #44. Architecture discussions e.g. transport mechanism of the information have been confirmed to be out of the scope of SI “Minimization of Drive Test” in RAN2. However, discussion is expected to be continued in the other WGs. 
Architecture aspects of the functionality for minimization of drive test need to be settled down before going into WI phase, in order to understand the work split between standards groups, the functional split between network entities, and determine the impacts on standardized interfaces. 

Architecture is a framework, a set of interfaces and a functional distribution that lives for a very long time. We think it is important to go for an architecture that allows the system to evolve, and that minimizes duplication of functionality. 
2 Discussion
2.1 Alternative A: UE-OAM direct interface (user-plane)
In this architecture the eNB is not involved. 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 results to the server. All communication between server and UE is based on user-plane bearers.
This solution is similar to existing non-standardized product solutions for test UEs reporting through user-plane. 
2.2 Alternative B: eNB involved (control-plane)

In this architecture the eNB is involved. The eNB can request UEs to make measurements. The UE then performs measurements and reports the results to eNB. The communication between UE and eNB is assumed to be control plane communication. 

The eNB can then be managed by a drive test server in the OAM domain that requests the desired measurements from eNB and that receives measurement results from eNB. 

2.3 Characteristics discussion
2.3.1 Complexity
The complexity of an initial system only for drive test is clearly higher for Alternative B than for alternative A, as additional functionality is needed in eNB and two interfaces are involved instead of one.
+ Alt A

The complexity of the UE in a general system would be higher for Alternative A than for alternative B if we take into account that UE will need to do the same measurements both for drive test purpose and for SON purpose, and there will be multiple mechanisms for measurement control and reporting.

+ Alt B
2.3.2 Selection of UEs for test and measurement control
Drive test is usually done in smaller areas, area by area. Especially for troubleshooting measurements by UEs in very limited areas or UEs in particular radio conditions are interesting. 
Alternative A here has a problem that it is initially unaware of location of each UE and there may be a need to query location of many UEs until some UEs are found in the area of interest. Also, in Alternative A there is no pre-knowledge of radio conditions of UEs. 
In the alternative B, the UE location on cell level is automatically known, and eNB can also know other micro-location information e.g. timing advance etc. Furthermore the eNB has full knowledge of radio conditions of UEs, and eNB has full knowledge of QoS requirements of services that the UE is running, in cases where service impact or service dependent measurements are needed. eNB can further select a small subset of UEs for making both position correlated eNB-measurements and position-correlated UE measurements.

Furthermore, it has been agreed that UE Drive test measurements are dependent on and based on ongoing RRM measurements. In alternative B it is possible to select UEs for measurement that has suitable RRM measurements configured, which is not possible in alternative A. 

Thus it is clear that the capabilities is higher in alternative B to select suitable UEs for test than for alternative A. Less capabilities means that more UEs need to measure, more UEs would report non-interesting results,  and more UEs need to be queried for location in alternative A.

+ Alt B
2.3.3 SON

The relation between drive test and SON on conceptual level is quite obvious. Drive test results are used for network verification & trouble detection, manual network optimization and for automatic off-line optimization. As network increase their SON capability, more of these tasks can be done in automatic fashion by SON functions.
There is also a current trend to migrate from traditional centralized network optimization to putting more SON functionality in eNB.

Thus, UE measurements developed for drive test minimization should also be available to SON functions. In Alternative A, UE measurements are available only to centralized OAM nodes. Alternative B can support both centralized and distributed SON.

+ Alt B
2.3.4 eNB measurements
In some cases, a measurement could be performed by eNB, e.g. position-correlated QoS measurements. In the alternative B there could be an option to relieve UE requirements, and have eNB perform part of the measurements required for a test session. 

+ Alt B
3 Proposals
It’s proposed to add the following sections into UE management TR document.
X Architecture of UE Management
This section describes architecture for UE Management, where a UE Management solution may consist of one or more of these architectures.
Editor’s Note:  A hybrid architecture which could combine the architecture A and architecture B (or any other future architectures) should be studied as well.
X.1 Architecture A: UE-OAM direct interface (user-plane)

In this architecture the eNB is not involved. 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 results to the server. All communication between server and UE is based on user-plane bearers.

This solution is similar to existing non-standardized product solutions for test UEs reporting through user-plane. 

X.2 Architecture B: eNB involved (control-plane)

In this architecture the eNB is involved. The eNB can request UEs to make measurements. The UE then performs measurements and reports the results to eNB. The communication between UE and eNB is assumed to be control plane communication. 

The eNB can then be managed by a drive test server in the OAM domain that requests the desired measurements from eNB and that receives measurement results from eNB.
4 Reference 
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