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1 Introduction
Utilising the SA5 specified Trace functionality to specifically support MDT immediate reporting in connected mode has been mentioned in the past RAN2 meetings.
This contribution aims to give a brief overview of the trace function and show how MDT would benefit. 

2 The trace functionality and MDT
The trace functionality “Subscriber and Equipment Trace” is the function that is considered most suitable for MDT usage since it supports all MDT use cases found in 36.805 [1]. The functionality is specified for UMTS and EPS (also GERAN has a similar trace function defined for  #1 below) and contains 4 sub-functions:
1. Signalling based trace of a specific IMSI  or IMEISV;
2. Management based trace of a specific IMSI or IMEISV;
3. Cell Traffic Trace of traffic in a cell; 
4. Service Level Trace of a specific service.
The sub-functions 1, 2 and 3 seem most suitable for MDT purposes as #4 deals with the IMS node. Going into slightly more details of what is supported we will focus on #1 from list above since it covers the most. The signalling based trace follows a session (call) through the different nodes in the network automatically even if handover is made etc. That is, it readily supports continued measurements during handover. It records signalling messages, RRC measurements and vendor specific data on a file. The file is transferred to an operator specified Trace Collection Entity (TCE) regardless of which node has provided the file. In the TCE all files can be correlated, so that data from one session can be analysed individually. Hence, it supports the currently identified requirements in RAN2 for MDT since it follows the session also during handover.

The cell traffic case covers cell (geographical area) trace which is also a requirement for MDT and records same data as for #1. 
The Trace request from the Network Manager to the network is standardised in the 32.44x series of specifications, and more specifically the Subscriber and Equipment Trace is standardised in 32.421 (requirements and use cases), 32.422 (high level description and some signaling diagrams etc), 32.423 (Trace data and the file format) and all the signaling TSes (such as RANAP, RNSAP, S1AP, X2AP and signaling protocols in the core network that contains the trace propagation messages and IEs).
If MDT is included in the standardised function then MDT data can be easily complemented with trace data collected in the network or if only MDT is collected and sent to the TCE (O&M). In addition the “raw” UE (RRC) measurements are recorded within the trace function depending on the chosen trace depth.
As Trace contains mechanisms for pointing out UE identities to be traced and since RAN does not know this it seems natural that Trace should be reused also for MDT to avoid specifying something very similar only for MDT.  In SA5 there is a technical report dealing with “Integration of device management information with Itf-N” discussing also MDT that could give further information [2]. 
It could also be worth noting that for the MDT idle mode logging the TCE could be reused for the collection of the MDT logged data. Note that Trace is not defined for idle mode in the network side.
The overall picture of Trace and how it may serve as help for MDT configuration and collection are shown in Figure 1. A work item has started in SA5 in relation to define the exact handling [3].
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Figure 1: Conceptual high level Trace architecture overview sketching introduction of immediate MDT connected mode
3  Conclusion
A brief overview of the trace functionality has been given and it is concluded that the requirements for MDT are highly correlated with what trace provides. The network needed part is in general supported already. Based on this high level introduction it is proposed RAN2 should take the SA5 work in Trace into account defining the mechanisms for MDT. 
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