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Abstract: This contribution proposes to add the Follow-me audio capture and playback use case in TR 22.859 version 0.1.0 and to identify the potential new requirements of this use case.
****First CHANGE All new text****

5.6	Follow-me audio capture and playback
5.6.1	Description
The typical user owns a smartphone which is used as a source of online audio content e.g. music, podcasts or audio books. The typical user owns several audio playback devices either at home or on the go: portable headset and portable speaker, smart speaker, Hi-Fi stereo or home-cinema speakers, soundbars, car audio system etc. Users are always typically mobile and want to use the most appropriate playback device(s).
The user starts his day at home and plays back some online music and news program while having breakfast and using the bathroom. The audio is played back from an automated selection of available speakers in his vicinity. The audio experience is enhanced by the synchronized playback and the immersive effect of multiple sources. When the user leaves home the audio playback is automatically switched to his car audio system while driving and back to his smartphone or headset while walking. The user can continue playback while at the office and when coming back home the Hi-Fi system, or smartspeakers, is used to playback music.
The typical user owns a smartphone with a built-in microphone which is used as a capture device for voice & video calls as well as instant voice messaging. The typical user owns several audio capturing devices using built-in microphones such as headsets, smart speakers, car audio systems etc. Users are always typically mobile and want to use the most appropriate audio capturing device(s).
The user starts his day at home and makes a call to his friends while having breakfast. The audio is captured from an automated selection of available microphones in his vicinity such as the one on the smartphone, the headset and the smart speaker. Synchronized capture from multiple sources enables spatial audio capture and efficient noise suppression. When the user leaves home the capturing devices are automatically switched to the car audio system while driving and back to the smartphone or headset while walking. The same capturing setup can be used when the user records audio messaging on his instant messaging application.
There are typically several users in a home that will share playback and capturing devices at the same or at different times depending on device capabilities, application policies and needs.
In this use case the user is a PIN-User. Its PIN is made up of its UE and the audio playback and capturing devices he/she owns. The PIN-User can, at any time, select the appropriate playback or capturing PIN-device(s). Playback and capturing PIN-devices can operate simultaneously and are synchronized for a good audio experience. The selection of appropriate playback and Capturing PIN-devices can be automated based on PIN-User settings, available connectivity, context, time and localization.
5.6.2	Pre-conditions
The PIN-User owns a UE, such as a smartphone or a tablet that can playback and capture audio. This UE is part of the user’s PIN. 
The PIN-User owns or has access-rights to shared audio playback PIN-devices such as a wireless headset, a “smart” speaker in his kitchen, a portable speaker in his bathroom, a car audio system, a portable speaker in his office and a home-cinema/Hi-Fi audio system in his living room.
The PIN-User owns or has access-rights to shared audio capture PIN-devices such as a wireless headset, a “smart” speaker in his kitchen, a car audio system, and a portable speaker in his office.
The PIN-User’s UE is attached to the network and has access to an application server delivering audio content.
The PIN-User’s UE is attached to the network and has access to a conversational telephony application which enables two-way real-time audio communication.
The PIN-User’s UE is attached to the network and has access to an instant messaging application which enables audio messaging.
5.6.3	Existing features partly or fully covering the use case functionality
3GPP TS 22.228 [xxx] specifies the IP Multimedia (IM) Core Network (CN) subsystem inter-UE transfer (IUT), which provides the capability of continuing ongoing communication sessions with multiple media across different user equipment’s (UEs) under the control of the same or different subscribers, and as part of Service Continuity (SC).
3GPP TS 22.228 [xxx] is not applicable to non-IMS session inter-UE transfer when using direct device connections.
According to TS 23.501 [yyy], the 5G System is extended to support Time sensitive communication as defined in IEEE 802.1 Time Sensitive Networking (TSN) standards which supports specific clocking requirements for integration of 5GS within a TSN system through Device-side TSN translator (DS-TT) and Network-side TSN translator (NW-TT).
TS 22.104 [zzz] defines KPIs for clock synchronization messages and very low latencies between UEs across network domains in the context of cyber-physical control applications in vertical domains.

5.6.4	Potential New Requirements needed to support the use case
[bookmark: _Hlk55275529][PR 5.6.4-1] It shall be possible for a PIN Device to belong to different PINs at same or different times.
[PR 5.6.4-2] A PIN Device shall be able to use direct device connection or direct network connection to one or several other PIN Device(s) simultaneously to transmit media content such as audio or video. The transmission delay between a PIN UE or Gateway UE and a PIN device, within 20m distance in a home environment, shall be controllable with 1ms steps down to 1ms.
[PR 5.6.4-3] It shall be possible to dynamically control the set of active PIN Devices within a PIN either automatically or dynamically from the PIN User UE PIN Device or Gateway UE.
[PR 5.6.4-4] It shall be possible for each receiving device to maintain a clock with enough accuracy such that synchronization between speakers does not degrade the audio image when listening. This typically means that difference in playout time between devices is less than 50 microseconds [ref TBA].
[PR 5.6.4-5] The receiving devices should maintain clock skew of less than 0.5 parts per minute [ref TBA].
[PR 5.6.4-6] Transmission requires a packet loss rate of less than 0.1% [ref TBA]. Forward error correction mechanisms would be ok as long as they do not significant affect latency.
[PR 5.6.4-7] It shall be possible to ensure capture or playback service continuity across PIN devices.
[PR 5.6.4-8] It shall be possible for a UE to acquire PIN device capabilities.
[PR 5.6.4-9] It shall be possible for a User’s subscription to specify the maximum number of allowed simultaneous PIN devices within the User’s PIN.
[PR 5.6.4-10] It shall be possible for a PIN UE to acquire its PIN Device location information.


