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Reviewing open challenges in Mental Tasks (MT-)based BCI user training

. We conducted a literature review on several aspects of MI-BCI user-training, e.g. environment, cognitive support, exercises. Here, we highlight the elements that we identified as not sufficiently explored or formalized yet.

Concerning the training environment, these challenges include:

a) balancing between a relevant control task [START_REF] Vlek | Bci and a user's judgment of agency[END_REF], a motivating environment, and the associated risk of imposing cognitive overload [START_REF] Mladenović | The impact of flow in an eeg-based brain computer interface[END_REF][START_REF] Enriquez-Geppert | Eeg-neurofeedback as a tool to modulate cognition and behavior: a review tutorial[END_REF][START_REF] Emami | The effects of visual distractors on cognitive load in a motor imagery brain-computer interface[END_REF]; b) studying social aspects of training, e.g. feedback content [START_REF] Pillette | A physical learning companion for mental-imagery bci user training[END_REF].

Concerning instructions and cognitive support, it includes:

a) introducing the BCI to foster users' understanding and engagement; b) evaluating the learnability/memorability of the MI-BCI skills and instructions [START_REF] Loup-Escande | User-centered bci videogame design[END_REF]; c) assessing users' strategies [START_REF] Bismuth | Relieving peripheral neuropathic pain by increasing the power-ratio of low-β over highβ activities in the central cortical region with eeg-based neurofeedback: Study protocol for a controlled pilot trial (smrpain study)[END_REF]; d) selecting user-centered task(s) [START_REF] Eliseyev | Personalized adaptive instruction design (paid) for brain-computer interface using reinforcement learning and deep learning: simulated data study[END_REF]; e) providing guidance based on user-only metrics instead of classification accuracy [START_REF] Lotte | Defining and quantifying users' mental imagery-based bci skills: a first step[END_REF].

Current challenges for MI-BCI exercise design include:

a) implementing varied exercises instead of the only same one [START_REF] Chavarriaga | Heading for new shores! overcoming pitfalls in BCI design[END_REF]; b) studying indirect/incidental MI-BCI training tasks, e.g. mindfulness meditation [START_REF] Tan | Effect of mindfulness meditation on brain-computer interface performance[END_REF], physical preparation [START_REF] Wriessnegger | Frequency specific cortical dynamics during motor imagery are influenced by prior physical activity[END_REF]; c) assessing online learners' states [START_REF] Felton | Mental workload during brain-computer interface training[END_REF] and progress to provide adapted/adaptive environment (e.g. manipulating timing [START_REF] George | Freeze the bci until the user is ready: a pilot study of a bci inhibitor[END_REF]); d) exploring the suitable parameters of trials (e.g. order, duration, number [START_REF] Rozand | A prolonged motor imagery session alter imagined and actual movement durations: potential implications for neurorehabilitation[END_REF]) and their influences on users' states and performances.