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1. Introduction
The proposed contribution provides an overview of the two control loop systems for haptics: closed loop and open loop to clarify the scope of the study and takes into account the adhoc and email reflector discussions.
2. Reason for Change
As per the above.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 26.854 in the clause dedicated to the documentation of device types.

[bookmark: _Hlk61529092]* * * First Change  all new* * * *
[bookmark: _Toc169871223][bookmark: _Toc170381218]4	Background
4.1	Introduction
For the purpose of this document, two different haptic control-loops systems are defined: closed-loop-haptics and open-loop-haptics. 
Closed-loop-haptics systems refer to architectures where the user received feedback is based on (local or remote) information (sensory information or simulated information) received from the system following user interactions. Closed-loop-haptics systems are illustrated in figure 4-1. 	Comment by Liangping Ma: To capture the case of the feedback loop is only local. Otherwise, the case of local feedback loop does not belong to closed-loop nor open-loop.
The haptic feedback is an integral part of the interaction mechanism, it provides necessary information to the user to adjust his input to the system. User inputs are. continuously monitored by the system in order to constantly adjust the haptic effects sent to the haptic device. Such closed-loop-haptics system is typically (but not exclusively) used for human–machine interactions, i.e. a human controls a remote machine and the machine responds according to the input control with measures, allowing the human to adapt his behaviour. Rapid response time is therefore mandatory along with ultra reliability which may require new network architectures. Some examples of closed-loop haptic systems are surgical simulators and teleoperation robots. 
Closed-loop-haptic systems are out of scope for this feasibility.
 study. 




Figure 4-1: closed-loop: remote involvement (top), and local involvement only (bottom).

Open-loop haptics systems refer to architectures where the user received haptic feedback is provided by the system (local or remote) without using sensory or simulated information, i.e., they operate based on pre-defined settings and do not adjust based on the user's interactions. They include unidirectional or bi-directional haptics media transmission with similar requirements/constraints on QoE as those applying to audio and video streaming or real-time communication in the current 3GPP architecture, taking into account human touch perceptual thresholds. Some examples of open-loop haptic systems are vibration feedback in gaming controllers and tactile feedback in wearable devices like smartwatches. The different haptic modalities (including both tactile and kinesthetic) relevant in open loop haptic systems are part of the study. Open-loop haptics systems are illustrated in the figure 4-2 below. 








Figure 4-2: open-loop: unidirectional (top ), and bidirectional (bottom).
Note: When a local open-loop system is in place, the Network and Remote system elements in figure 4-2 are not used.  

… Editor’s note: general intro to haptics media, characteristics, work done in SA1… 
* * * End of Changes * * * *
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