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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 WGs. 
Architecture aspects of the functionality for minimization of drive test need to be settled before going into WI phase, in order to settle the work splits between standards groups, functional splits between network entities, to determine impacts on standardized interfaces. 

An 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. 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. 

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
This architecture B are suitable for operation/maintenance phase where in most cases drive tests are needed to collect UE measurements data in a specific area. OAM don’t need to broadcast totally same policy in a large area to wish UEs entering to the specific area in the future. OAM only need to send to the corresponding eNB(s) of this problematic area. eNB automatically know which active UEs in its coverage, and could adjust according to the changes of UE (for example, if a selected UE is switched off, eNB could reselect another UE automatically). 
The main advantages of control plane are listed as below and the detailed analysis is indicated in table 1.

· Effective UE measurements data collection in a specific area
· No user privacy issue

· No need for extra implementation of user authentication and discount policies , thus reduce system complexity

· Reduction of UE software complexity

Table 1 Comparison of UE-OAM architecture and eNB involved architecture.
	Items
	Alternative 1: UE-OAM architecture
	Alternative 2: eNB involved architecture

	UE measurements data collection in the whole network
	When the purpose of drive tests is to collect the data for the whole network, both architectures can achieve the same purpose. 

However it is difficult to find such a case. All current drive test is done in specific regions / areas.
	When the purpose of drive tests is to collect the data for the whole network, both architectures can achieve the same purpose. 

However it is difficult to find such a case. All current drive test is done in specific regions / areas.

	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 report measurements. 
The operator need to pre-configure an excessive amount of UEs which may possibly go into the specific area to maximize the possibility operator will get enough UE measurements data.

In a very extreme scenario, operators may not get the data they want in the case all the UEs operators asked to report the measurements did not go into the specific area or were switched off. On the contrary, operators may get many redundant data if many UEs went into the area, and in this scenario, it could be a waste of UE and air interface resources.

There is no way to predict whether operator will finally get UE measurements data or not and the operator will only know it after a certain period of time.
	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).

	User privacy and service subscription
	For location information which will be used in MDT, UE-OAM architecture may have security risk as OAM will know the position of a UE user.  So far, only eNB, UE and MME can be LCS client to get location information of UE. For UE-OAM architecture, the operator needs extra efforts to ask the permission of UE user for the UE measurements reporting as operator needs to configure UE profile individually.
	In eNB involvement architecture, UE selection is done by the eNB. Since the eNB can automatically know which UE is in its coverage area, the eNB does not need user account information and there is no security risk for UE user.



	System complexity
	UE-OAM architecture needs to consider extra implementation of user authentication and discount policies based on the statistics data provided by each UE, and this greatly increases the overall system complexity.
	The eNB involved architecture can make the good use of the existing implementation and can achieve the data collection purpose with little enhancements. 

However, on the other hand, eNB is involved in this case (another network node) which adds to overall system complexity. 

Considering an evolved system where we have SON functions in eNB addressing optimization cases we initially intend to do by MDT, it would be less complex to have UEs report measurements to eNB (compared with a solution where UEs have to report to both eNB and OAM)

	Volume of transferred data
	It is possible for the UE to have compression capability, but this would increase the UE complexity and cost.
	It is possible to have compression functions built in the eNB to reduce the amount of transferred data.

	SON
	UE measurements could only be used for SON centralized scenarios.

The UE measurements cannot be utilized by distributed SON algorithms.
	The UE measurements can be used by SON or any other functionalities supported by the eNB. This would greatly improve the efficiency and reactivity of SON algorithms.

	UE software complexity
	Need to add an extra protocol stack in the UE to support OAM connection and transfer mechanism. 
UE may have to maintain multiple MDT requests for totally different areas.
	For immediate reporting, UE could communicate with eNB using extended existing mechanism.
For logging reporting, UE only needs to maintain related MDT request and need much less storage. 

	Time to Market
	Need to standardize a brand new interface. 

Bigger impact on UE will delay the availability of the overall solution.

Need for OMA 3GPP coordination will delay the introduction (e.g. OMA DM is closed wrt Rel-9 requirements). 
	Just need to enhance an existing standardized interface on already deployed infrastructure. 


2.4 Conclusions

We conclude that Alternative A can be less complex in the initial stage of a system if only drive test is to be supported (e.g. no SON). Alternative B has benefits that it allows more accurate automatic UE selection and measurement control, reducing unnecessary selections on UE and it allows reuse of measurements between Drive test and SON without duplicating measurement control and reporting functionality for the UE. Thus alternative B provides a better evolution path and is preferred. 
3 Proposals
For UE measurements for “minimization of drive test” the following principles shall be adopted
Proposal 1: eNB shall select which UEs that shall do certain measurements. 
Proposal 2a: UE measurements shall be controlled by eNB.

Proposal 2b: UE Measurement Control shall be by RRC.
Proposal 3: UE shall report measurement results to eNB.
Proposal 4: Policy Control on OAM level shall be defined by SA5.
Proposal 5: Reporting of measurement results available in eNB to OAM level by itf-N shall be defined by SA5. 
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