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Abstract: 
This FRD enables the Audio Gateway and Hands-Free devices to exchange their microphone mute status.
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[bookmark: _Toc509300159][bookmark: _Toc503866145][bookmark: _Toc508099405][bookmark: _Toc509300160][bookmark: _Toc503866146][bookmark: _Toc508099406][bookmark: _Toc509300161][bookmark: _Toc503866147][bookmark: _Toc508099407][bookmark: _Toc509300162][bookmark: _Toc503866148][bookmark: _Toc508099408][bookmark: _Toc509300163][bookmark: _Toc503866149][bookmark: _Toc508099409][bookmark: _Toc509300164][bookmark: _Toc503866150][bookmark: _Toc508099410][bookmark: _Toc509300165][bookmark: _Toc503866151][bookmark: _Toc508099411][bookmark: _Toc509300166][bookmark: _Toc503866152][bookmark: _Toc508099412][bookmark: _Toc509300167][bookmark: _Hlk786377][bookmark: _Hlk786445][bookmark: _Toc189731413]Overview
This is not a Bluetooth specification, therefore, the established Bluetooth SIG specification language conventions for use of the words shall, shall not, must, should, should not, may, and can do not apply to this document.
This feature will provide a method for the Audio Gateway (AG) and Hands-Free (HF) devices to exchange their microphone mute status and mute control from either the AG or HF.	Comment by Leo Lanctot: Aaron Adler - Adding in control of mute functionality for both AG/HF devices.	Comment by Praveen Naganur: Exchange meaning they update the mute status to each other to indicate the microphone is muted on their interface. We discussed the controlling of microphone during ATA group review and was getting complicated and left that option out of this FRD scope.
[bookmark: _Toc189731414]Statement of problem or need
The Hands-Free Profile (HFP) specification does not include a method for the Hands-Free and Audio Gateway devices to exchange their microphone mute status.
Because of this for hands-free calling in vehicles, users have to pickup their phones while driving to unmute their phones which is a safety risk due to distracting drivers.  Its currently illegal in many states to pickup your phone while driving. Having the ability of HF device to control the AG mute functionality will solve this problem where today no standardized solution exists today. 
The informal practice is to set the microphone level to a value of 0 to indicate the microphone is muted. Setting the microphone level to a value that is not 0 indicates the microphone is not muted.	Comment by Sihui Wang: I think there are something unclear here too after checking Jon's comments. I suggest deleting this paragraph. We have clear reason why we need a standard method for mute status exchange between AG and HF devices. We do not need to explain too much about the problem of the informal practice.	Comment by Praveen Naganur: Deleted the newly added paragraph.

[bookmark: _Toc452709958][bookmark: _Toc787162][bookmark: _Ref11492169][bookmark: _Toc189731415]User scenarios
The following subsections describe the user scenarios associated with this functional requirements document.
[bookmark: _User_scenario_A:][bookmark: _Toc787163][bookmark: _Toc189731416]User scenario A: Join a call and use mute
Veer joins a meeting with his Hands-Free Bluetooth headset connected to his smartphone (through the Audio Gateway). When he stops talking, he presses the mute button on his headset to mute the microphone. The smart phone conveys to the end user through a display or user interface (UI) that the audio coming from the headset is muted.	Comment by Jonathan Tanner: Am I correct in thinking that the headset could send AT+CMUT to the phone to notify if of the mute status?	Comment by Leo Lanctot: Aaron Adler - AT+CMUT is not in the HFP specification but is in the GSM AT commands list.
[bookmark: _User_scenario_B:][bookmark: _Toc787164][bookmark: _Toc189731417]User scenario B: Join a call with the boom arm raised
Aarohi connects her Bluetooth headset with the boom arm raised to a PC application (through the Audio Gateway) and joins a call. The smart phone conveys to the end user through a display or UI that the audio coming from the headset is muted. The hard mute cannot be changed from the PC (Audio Gateway) when the boom arm is raised.	Comment by Jonathan Tanner: hard muted? The next sentence refers to hard mute but its not clear what that means. I think raising the boom is being treated in that implementation as a hardware mute that would be similar to a physical switch. Other implementations may not want raising the boom to be considered like a mute switch. This use-case should mention that this is specific to this type of headset and the manufacturer wants this to be a hard mute that can only be switched on or off by the boom position. What happens when the user does try to change volume with the boom raised, maybe the user expects the gain to change but when it doesn't will be thoroughly confused. The abstract states the FRD is only about mute status, no mention of hard / soft? mute behaviour. It would be helpful to add that. 	Comment by Praveen Naganur: What you mean by change of the volume? you mean microphone gain? It shouldn't be allowed as HW mute and  it has to be unmuted to change the microphone gain. When we discussed on the ATA we left the Hard/Soft mute handling to the interpretation. Here this use case is more highlighting about the HW mute and what can happen. Correct me if I can clarify this better :)	Comment by Jonathan Tanner: Sorry for the confusion when I wrote volume I probably meant "... when the user wants to toggle mute or change the mic gain". To clarify consider adding a definition of hard mute possibly something like "the users headset implements "hard mute" which is a feature that is effectively a hardware mute on the device that can only be enable or disable the device's mic through action on the device and in this case when the boom is raised enables the hardware mute and when lowered disables the hardware mute". This versus a hardware button that software can detect and change the mic gain for instance and still allow the AG to change the mic gain. Clarify how this will impact mic gain changes and mute. Possibly something like "If the user tries to toggle mute or mic gain? from the PC when the device hardware mute is enabled then they will be informed that the mute or mic gain? cannot be changed whilst the hardware mute is enabled and must be disabled at the device before changes to mute or mic gain from the PC will be allowed".
[bookmark: _Toc189731418]User scenario C: Transfer a mute status to a vehicle’s Human Machine Interface (HMI) for control
Aaron establishes a Microsoft Teams call through his smartphone and walks towards his vehicle. Microsoft Teams mutes his microphone when he joins the meeting. He enters the vehicle and connects to Bluetooth in the vehicle. The vehicle’s Human Machine Interface (HMI) indicates the microphone on Aaron’s smartphone is muted. Using the vehicle’s HMI, Aaron unmutes his microphone hands free and joins the Microsoft Teams meeting by audio. While driving, Aaron greets the participants in the meeting and they reply. By using the vehicle’s HMI, Aaron is able to safely mute and unmute his microphone while driving.	Comment by Jonathan Tanner: I think I am able to do this now, what is the new behaviour that is being defined here or under what assumptions be made?	Comment by Praveen Naganur: As said it is done as an informal way by some of the manufactures and not all. Many of the smart phones doesn't support this.



[bookmark: _Toc189731419]Functional requirements
This section describes the functional requirements for the resulting specification (as opposed to requirements on the implementations based on the resulting specification). These are derived from the user scenarios in Section 2.	Comment by Sihui Wang: Noticed that the latest version of FRD template is not used. There are three paragraphs of text here before the ‘’Functional requirements from user scenarios‘ table in latest template. But here only one paragraph.	Comment by Praveen Naganur: Sihui - It went through the TP review, I am not aware is there a newer version than this. could you help me where I can find the newer version? :)
	Requirement
Number
	User
Scenario(s)
	Requirements of resulting specification
	M/R

	1
	A, B
	The specification will define a method for the HF device to indicate a mute/unmute status to the AG device.
	M

	2
	A, B, C
	The specification will define a method for the AG device to indicate the HF device should start the call immediately in a Muted state. The HF device is always in control of the actual Mute state, so the request might not be honored.	Comment by Jonathan Tanner: I think there are multiple requirements being defined, 1. the method which is not clear since it says "should" please clarify how that helps in the whole scheme of things. 2. hard mute. 3. soft mute (I think not sure) it would be better to clear requirements for controlling mute. Having the mute not being honoured will not result in interoperability imho. Having a requirement to clearly define what shall happen when unmute is not possible to be controlled e.g. error message would be interoperable. As this refers to mute state does that mean that both mute and unmute are treated equally and that they both may not be honoured. Under what conditions for both should be captured.	Comment by Leo Lanctot: I suggest requirements as follows. 1. The AG shall indicate to the HF its mute status.  2. The HF shall indicate to the AG its mute status. 3. The HF shall have the ability to control mute.  4. The AG shall have the ability to control mute.	Comment by Praveen Naganur: Leo - As highlighted, this FRD only covers the 1 and 2 options and not the controlling.	Comment by Jonathan Tanner: I like the way Leo is going with breaking down this requirement into a set of concise requirements.
Please clarify the requirement wrt "HF should start the call immediately", I am hoping this can be deleted as I don't see how this is relevant from the user scenarios or clarify. 
What are the requirements for mute status when hard mute is enabled vs mic gain is set to 0 (what I think I was assuming was a soft mute). This is where I think we have the opportunity in this specification to acknowledge the informal method of setting mic gain to 0 and how this applies to mute status indications.
e.g. The HF device shall notify the AG when hard or soft mute is enable or disabled when...when the hard mute status changes or gain is set to 0 or as a result of a connection is established? I would suggest splitting out the requirements in terms of HF device and AG. 

Please clarify "The HF device is always in control of the actual Mute state". What does "always in control" mean? e.g. Is this true when hard mute is disabled but the AG sets the mic gain to 0? 
	M


[bookmark: _Ref11493063]Table 3.1: Functional requirements from user scenarios
M = Mandatory to be included in the resulting specification
R = Recommended to be included in the resulting specification
[bookmark: _Toc189731420]Generic requirements
The table below describes how the specification is required to address each of the generic functional requirements. Requirements that do not apply to the specification are labeled “Not Applicable”.
	Generic
Requirements
	Other requirements of resulting specification not included in Table 3.1

	Transport
	BR/EDR - This feature is already covered under MICS for LE Audio 	Comment by Jonathan Tanner: What not simply use MICS over BR/EDR. I might be recalling incorrectly but it was once the intention that GATT service and profiles would work over BR/EDR. 	Comment by Praveen Naganur: It is more of making the informal way into standard functionality on HFP and not forcing to use the MICS when just using the Classic connection to cover all the existing devices.

	Security
	Not Applicable

	Privacy
	Not Applicable

	Power
	Not Applicable

	Multi-profile
	Not Applicable	Comment by Jonathan Tanner: What is the expected behavior for dual mode device that does implement MICS over LE? and possibly BR/EDR?	Comment by Praveen Naganur: If LEA is used then the MICS will take care of the mute status and if the device want to use the MICS over the BR/EDR when connected over Classic then it should indicate on either MICS or HFP based on where it exchanging the mute status. I understand they might get out of sync here. How do we state that here :) Should we add a kind of prioritization ?	Comment by Jonathan Tanner: I think this needs to agreed by the working group but I don't think MICS can be ignored for dual mode devices. I am hoping the resolution is simple at this stage to acknowledge the requirement that the specification shall describe how dual mode devices (HF and AG) align the mute status described in this specification with MICS. Note I have an errata open open with BSTS to add BR/EDR and LE feature parity requirements in the FRD template, I think this is a good example of why we need to have the template updated to help authors and reviewers to clarify how relevant feature coexist over LE and BR/EDR. 

	Backward compatibility
	Not Applicable	Comment by Sihui Wang: shall we consider the compatibility with the latest version of HFP ? For example, If we use AT command, there should be some error response handling. I think this is compatibility requirement for this SPEC even we know how to process it.	Comment by Praveen Naganur: I am not sure this is the scope of FRD :) Should we put that here are is it part of the design?

	Interoperability
	Not Applicable	Comment by Sihui Wang: Given that there are a lot of AG or HF devices not supporting this new feature, maybe we need make sure that new devices can work well with old devices. For example, how AG device deal with different HF devices with or without this new feature.  	Comment by Praveen Naganur: This feature would be part of the new specification version and it can be part of the initial feature exchange to identify whether the device is supporting it or not (BRSF). This is should make old device work well as well. Also to highlight we would like to use the existing AT+VGM to achieve this and this shouldn't problem with the old devices as this command is already there from he beginning.

	Concurrency
	Not Applicable


[bookmark: _Ref6918909]Table 3.2: Generic functional requirements
[bookmark: _Toc189731421]Additional supportive details for functional requirements
There are no additional supportive details for the functional requirements.
[bookmark: _Toc189731422]Dependencies
There are no expected dependencies.
[bookmark: _Toc166076308][bookmark: _Toc189731423]Plans for phased releases
Only a single release is planned.
[bookmark: _Toc189731424][bookmark: _Toc787178]Expected impact areas
This section describes the proposed feature’s expected impact on a variety of potential areas.
The following describes how the feature is expected to impact each area listed in Table 4.1 (including impact to the overall Bluetooth ecosystem). Features not expected to impact an area are labeled “No impact expected”.
	Impact Area
	Expected impact of the proposed feature

	Effective throughput
	No impact expected

	Network density
	No impact expected

	Devices per network
	No impact expected

	Range/ coverage
	No impact expected

	Average power consumption
	No impact expected

	Peak power consumption
	No impact expected

	Coexistence
	No impact expected

	Robustness
	No impact expected

	Topology limitations and restrictions
	No impact expected

	Impact on existing specification features
	MICP/MICS can be used over BR/EDR. Some of the HFP devices will be in dual mode (both BR/EDR and LE audio), so this new feature should consider how to synchronize the mute status when controlled over either transport.	Comment by Jonathan Tanner: There should be clear requirements captured to describe what the specification will resolve in the case of dual mode and implementations that will have both HFP and LE audio mic control profile/service. Also if is is possible to implement and use the profile/service over BR/EDR as it is based on GATT. I can't remember if that is allowed or not but it would be useful to capture it here and any requirements.	Comment by Praveen Naganur: Jonathan - For dual mode devices exchange or synchronize the mute status over individual profile or services based on what is connected at the given moment. And when switching between the LEA to Classic or vice versa as the how the call control is synchronized in the similar fashion mute should also be synchronized for example. I am not sure the solution design is discussed part of the FRD or later  part of the specificaiton.	Comment by Jonathan Tanner: Agreed no need to capture the solution design in the FRD that is why I was asking for clear requirements. See my further comment in the requirements section which I think will resolve this comment. I only highlighted as this is noted as expected impact yet there are no requirements captured which I think needs to be added. 

	Test and qualification tools
	Profile Tuning Suite

	Regulatory
	None

	Third-party content references
	None


[bookmark: _Ref12366329]Table 4.1: Expected impact areas
[bookmark: _Toc189731425]Member commitment
The purpose of the information in this section is to understand if there is sufficient member commitment to develop the specification and corresponding prototypes. This is not intended to indicate product plans by the supporting members.
The following Associate and/or Promoter member companies will commit to contributing in a Working Group to develop a specification based on the requirements of this Functional Requirements Document (FRD). A minimum of two Associate or Promoter member companies (although a minimum of three is encouraged) must agree to commit to participate in the completion of the resulting specification. If an Adopter member plans to upgrade to an Associate member level to participate in the specification development, this should also be indicated.
	Member Company
	Member Level
	Level of Commitment
	Email Address

	GN Audio
	Associate
	Author, Contributor
	pnaganur@jabra.com

	Google LLC
	Associate
	Reviewer
	alainmichaud@google.com

	Hyundai Motor Company
	Associate
	Reviewer
	ssyae@hyundai.com


The following Associate and/or Promoter and/or Adopter member companies will commit to developing a prototype in support of specification validation. Minimum coverage as defined in Section 4.2.2.2 of the Specification Management Process Document (SMPD) [1] for the anticipated specification type is required for each anticipated role.	Comment by Jonathan Tanner: A company may be indicating support for two prototypes. Secondary comment I feel it should be clear that if indicating support for more that one prototype that each prototype will have been completely developed independently of each other with reference to SMPD. Not everyone will have read and understood this in the SMPD and so I think it is important to call this out explcitly here as to avoid getting to IOP and finding there is not enough support and wasting time.	Comment by Praveen Naganur: They are individual prototypes - I just want to know how can we explicitly indicate that in FRD other than Role support :)	Comment by Jonathan Tanner: Good point. I think I was hoping the groups BSTS representative would address this comment, I should have noted that, sorry. I think this is a template issue. Would it be possible for BSTS to comment on whether they agree with my comments and plan to address in a future template update, possibly ref erratum raised to handle and I can be a watcher to help resolve.
	Member Company
	Member Level
	Support for HF Role
	Support for AG Role

	GN Audio
	Associate
	Yes
	Yes

	HP Inc
	Associate
	Yes	Comment by Jonathan Tanner: Am I correct in thinking there is not enough commitment to get this through IOP?	Comment by Praveen Naganur: Jonathon - how many do we need to match the commitment :) 	Comment by Jonathan Tanner: Challenge accepted :) I think having read the SMPD section 4.4.2.2.1 All non-Core specifications other than GATT-based services the answer is 2 AG and 2 HF implementation and all implementations are independent e.g. the HF role and AG role has to be independently implemented as defined in SMPD section 4.4.2.1 Independence of implementations. I am assuming there will be specific HF and AG implementation IOP tests. 
	No



[bookmark: _Toc189731426]Commitment from Working Groups to use proposed feature in higher-level specifications
Not Applicable.
[bookmark: _Toc189731427]Proposed Working Group
The development of the specification(s) based upon this FRD is proposed to be assigned to the All-Member Subgroup of the Audio, Telephony, and Automotive (ATA) Working Group. In the event this proposed assigned Working Group is different from the group that drafted this FRD, the proposed Working Group is to be notified before the FRD is submitted to the Bluetooth Architecture Review Board (BARB) so that it can review the FRD, agree to the assignment, and participate in the applicable BARB meeting.
Upon approval of this FRD by BARB, any member who wishes to participate in the development should join the proposed Working Group on the Bluetooth Groups & Committees page.
[bookmark: _Toc189731428]References
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