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Abstract: This contribution propose a Smart Home device control use case for FS_Ranging TR22.855

**************** First Change ******************
5.x	 Distance based Smart Home Device Control Use Case
5.x.1	Description
Smart speaker has been playing a more and more important role in smart home. People tends to use smart speaker to control smart devices given its convenience, especially for simple interactions, such as turn on TV/light.  
In a typical smart home scenario, there might be tens/hundreds of smart devices, many of which may be with the same type. For example, people may have 5-10 smart lights, 2-3 smart TVs, etc.  As a consequence, user has to tell the smart speaker which device he or she intends to control. Often, it requires user to give a different name for the devices. To make things worse, user may have multiple smart speakers in different rooms to be able to pick up user’s voice, then the system may even not know which smart speaker to respond to user’s voice. Ranging capable devices can simplify the interaction.
5.x.2	Pre-Conditions
There are many smart Ranging enabled devices in Alice’s home, including: 
- Smart TV-1, smart light A and B, smart speaker A are in bedroom
- Smart TV-2, smart light C, D and E, smart speaker B are in living room
Alice wears a smart Ranging enabled watch.
The smart home devices are capable of locating Alice by ranging with Alice’s wearable device. 
The smart speaker is capable of recognizing Alice’s voice and identify her.

5.x.3	Service Flows
Alice enters the door of the her house;
Alice’s smart watch discovers smart TV-1/TV-2, smart speaker A/B, smart light A/B/C/D;
Ranging is performed between the wearable device and the discovered smart speakers;
The nearest smart speaker is chosen as the responder speaker for Alice;
When Alice is moving in the house, responder speaker is updated based on the latest ranging results;
Alice enters the bedroom, and would like to turn on the nearest light in the bedroom;
Alice arouse the smart speaker and tell it to turn on the light;
The responder speaker responds, and  the light nearest to the user is switched on.

5.x.4	Post-Conditions
Alice’s smart home system always knows which smart speaker to respond to alice, and knows which smart device is closest to alice, and thus being able to respond to alice’s command  by choosing the nearest device if multiple of the same type devices exist and user doesn’t tell which one to control.

5.x.5	Existing features partly or fully covering the use case functionality
None

5.x.6	Potential New Requirements needed to support the use case
The 5G system shall be able to support Ranging enabled UEs to discover other Ranging enabled UEs with distance estimation error < [1-3] meter.
The  ranging enabled UE shall be able to perform ranging with more than 20 UEs simultaneously and with service latency < 50ms.
The 5G system shall be able to support ranging with 10cm distance accuracy in LOS environment, [30-50]cm distance accuracy in NLOS environment.
The 5G system shall be able to support ranging with service availability >99%.
The 5G system shall be able to support ranging with ranging distance [0-20] meter.
************* End of First Change ***************
