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Abstract: This study investigates how a context-aware peer agent in mixed reality influences users’
loneliness and sense of presence. We hypothesized that environmental awareness and avatar embodiment
would enhance social presence and reduce state loneliness. To test this, we developed the Context-Aware
MR Peer Agent System, implemented on Meta Quest 3, which integrates passthrough video, speech, and
user-state cues with a multimodal large language model to generate dialogue and nonverbal behaviors. A 2
x 2 within-subject experiment with 28 university students manipulated environmental awareness of the
physical room and avatar embodiment, resulting in four conditions. After each 10-minute conversation,
participants completed the Temple Presence Inventory and the Momentary Loneliness Scale; after all
conditions, they completed the System Usability Scale. Data was analyzed using repeated-measures
ANOVA, paired-samples t-tests, and repeated-measures correlation. Results showed that avatar
embodiment significantly increased social presence across subscales and reduced state loneliness.
Environmental awareness improved spatial presence and was perceived as intended but had limited effects
on loneliness and social presence, with no clear interaction effect. Social presence demonstrated a moderate
negative correlation with state loneliness. These findings indicate that embodiment is a primary driver of
socially present companionship in mixed reality, while environmental awareness mainly enhances
interaction coherence. The results provide design implications for developing context-aware, socially
present Al agents to mitigate loneliness.
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