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Abstract

Group testing (GT) is a mathematical trick to identify a small number of
targets from a large population using pooled tests, and it has become increasingly
relevant in modern communications. For instance, for uplink, the challenge is to
arrange devices who want to talk into frequency - time slots; for downlink, on
the other hand, the challenge is to send messages to devices without Alice
mistaking Bob's message for her own. 6G will benefit from group testing tricks
to support a massive number of devices with highly irregular activity.

This talk applies GT to both downlink and uplink through a single design
idea that we call cutting the plum pudding (CTPP). The analogy is simple: plums
are randomly distributed in a pudding, and it is difficult to cut out exactly one
plum. In our setting, the base station performs randomized cuts over device sets
so that exactly one device is highlighted. Once the singleton is found, the task
reduces to one-to-one communication, which is significantly easier to handle
reliably.



