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1. Introduction

This document describes an approach to the problem of the transport of measurement reports for Minimization of Drive Tests.

2. Discussion

2.1.
High-level view

At a high level, two architectures are considered for transport of MDT measurements as shown in Figure 1.
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Figure 1: User- and control-plane MDT architectures

The figure shows two variants of a control-plane architecture, one that traverses the MME en route to the MDT server (requiring an interface between the MME and the server) and another that uses the Itf-S interface and assumes that the MDT server is essentially an OAM entity.
 

Whether the MME is a required participant in the MDT functionality for an eventual control plane solution is an issue requiring some architectural discussion in its own right, but the question is orthogonal to this paper and we do not propose to discuss it in this context.

The endpoints of the two architectures in Figure 1 are of course the same; the ultimate goal of MDT is to deliver information collected by the UE to an MDT server.  With this basic functional symmetry in mind, we suggest that MDT could be seen as a single application-layer protocol that operates (more or less) end-to-end between the UE and the server. This approach is analogous to that taken in positioning support for LTE, where the LPP protocol extends between the UE and a positioning server (SLP or E-SMLC) transparently over the control and user planes.

If MDT is mediated by a common protocol—here called LUMP (Logged UE Measurement Protocol)—the corresponding protocol stacks become quite familiar from other application protocols.  

The following sections explore the details of the protocol stacks for the control- and user-plane cases.

2.2.
Control-plane transport

A possible protocol stack for using LUMP over the control plane is shown in Figure 2.  

Here LUMP is shown as providing protocol transport as well as a set of measurement objects; however, we assume that this transport aspect could be extremely simple and consist mainly of encapsulating the objects for transport by lower layers.
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Figure 2: Control-plane protocol stack for LUMP transport (with MME)

In this approach, we identify the following specification impacts:

· LUMP itself needs to be specified [RAN2]

· Any RRC management of measurements needs to be specified [RAN2]

· Routing needs to be defined for LUMP as a “sub-protocol” of EMM [CT1]

· Transport and protocol between the MME and MDT server needs to be specified [CT4]

· The MDT server needs to be integrated into the control plane architecture [SA2 & CT4]
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Figure 3: Control-plane protocol stack bypassing MME

In this approach, we identify the following specification impacts:

· LUMP itself needs to be specified [RAN2]

· Any RRC management of measurements needs to be specified [RAN2]

· The MDT server needs to be integrated into the related architecture [SA2, SA5 & CT4]

· Protocol on the Itf-S needs to be defined [e.g. RAN3, SA5]
2.3.
User-plane transport

The user-plane measurement stack for LUMP, using OMA DM to provide end-to-end transport between the UE and the server with LUMP as an application, is shown in Figure 3.  (This arrangement is analogous to the relationship between LPP and OMA SUPL.). 

Note that in this protocol stack, “LUMP” refers to objects defined by 3GPP; the transport functions are provided by OMA DM.
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Figure 3: User-plane protocol stack for LUMP transport

Here the only impact on existing 3GPP specifications is to integrate the MDT server into the architecture as a termination point for a user-plane bearer.
The standardisation impact here is, roughly speaking, as follows:

· Specification of LUMP objects [RAN2]

· Specification of a user-plane based system architecture [SA2 & CT4]
· Specification of the MO for the OMA DM layer [CT1 or RAN2]
2.4.
Considerations

Taken the above into consideration, the following considerations can be made

· Isolating MDT functionality in the LUMP protocol layer minimises specification impact while remaining agnostic to the transport layer

· In other words, by following the example of LCS, if it possible to specify the MDT-related measurements objects in RAN2 in a manner that is independent of the transport architecture, in the sense that the same measurement objects could be transported by both a control-plane and a user-plane solution

· This bypasses the need to agree on a “C-plane vs. U-plane” decision at this point in time

· All solutions require the involvement of SA CT Working Groups

· This comparison has not considered the pros and cons of the two potential architectures; we note that a number of companies have outlined how those two solutions address sets of use cases that are not fully overlapping, i.e. there is value in both solutions

3. Proposal
In light of the above discussion, we propose the following

(a) Open one RAN2 Work Item for the specification of the signalling protocol, and of the measurement objects for MDT in a manner that is independent of the transport architecture. 
(b) Given the outcome of the related discussions from RAN2 and SA5, ask SA2 to organize specification work for both the control plane and the user plane architectures, since the two of them address sets of uses cases that are not fully overlapping. 

Qualcomm will be glad to draft the related LSs to TSG SA, SA WG2, and other Working Groups as needed.

� We consider that an eventual control plane architecture that bypassed the MME would require considerable discussion as to its feasibility, however—e.g., how the server locates a UE for configuration of MDT measurements would need to be understood. Furthermore, the MME has better access to idle mode UEs: logging and MDT configuration change in idle mode would require MME involvement.
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