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addition

er activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Puplicly
ble Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation-is enftrusted to

ical committees; any IEC National Committee interested in the subject dealt with may participate” iH this

ratory work. International, governmental and non-governmental organizations liaising with the IEC glso

ipate in this preparation. IEC collaborates closely with the International Organizatien for Standardizgtion

in accordance with conditions determined by agreement between the two organizations;

pbrmal decisions or agreements of IEC on technical matters express, as nearly as pOssible, an internationd|
nsus of opinion on the relevant subjects since each technical committee has-fepresentation from 4l
sted IEC National Committees.

Publications have the form of recommendations for international use and\are accepted by IEC Nationgl
hittees in that sense. While all reasonable efforts are made to ensurecthat the technical content of IEC
Lations is accurate, IEC cannot be held responsible for the way in) which they are used or for apy
erpretation by any end user.

oY

Her to promote international uniformity, IEC National Committees undertake to apply IEC Publication

Cation and the corresponding national or regional publicatiomshall be clearly indicated in the latter.

self does not provide any attestation of conformity. dndependent certification bodies provide conformity
sment services and, in some areas, access to IEC ‘marks of conformity. IEC is not responsible for apy
es carried out by independent certification bodies,

ers should ensure that they have the latest edition of this publication.
hbility shall attach to IEC or its directors,.employees, servants or agents including individual experts angl

ion is drawn to the Normative.references cited in this publication. Use of the referenced publications i
ensable for the correct application of this publication.

Hraws attention to the™pessibility that the implementation of this document may involve the use of [a)

ed to implement.this document. However, implementers are cautioned that this may not represent the

b held responsible for identifying any or all such patent rights.

b63<11 has been prepared by technical area 15: Wireless Power Transfer, [of

barently to the maximum extent possible in their national and regional publications. Any divergence betweer| any IEC

bers of its technical committees and IE€ National Committees for any personal injury, property damage gr other
ge of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expg¢nses
g out of the publication, use of,\.or reliance upon, this IEC Publication or any other IEC Publicatipns.

t(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights ip respect
bf. As of the dateof ‘publication of this document, IEC had not received notice of (a) patent(s), which may |be

latest

hation, which/~may be obtained from the patent database available at https://patents.iec.ch.|IEC shall
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technical committee 100: Audio, video and multimedia systems and equipment. It is an
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It is based on Qi Specification version 2.0, MPP Communications Protocol and was submitted
as a Fast-Track document.

The text of this International Standard is based on the following documents:
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Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

The structure and editorial rules used in this publication reflect the practice of the organization
which submitted it.

This document was developed in accordance with ISO/IEC Directives, Part 1 and ISO/IEC
Directives, IEC Supplement available at www.iec.ch/members_experts/refdocs. The main
document types developed by IEC are described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related| to the
specifi¢ document. At this date, the document will be
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e withhdrawn, or

e rev|sed.
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DISCLAIMER

The information contained herein is believed to be accurate as of the date of publication,
but is provided “as is” and may contain errors. The Wireless Power Consortium makes no
warranty, express or implied, with respect to this document and its contents, including any
warranty of title, ownership, merchantability, or fitness for a particular use or purpose.
Neither the Wireless Power Consortium, nor any member of the Wireless Power
Consortium will be liable for errors in this document or for any damages, including indirect
or consequential, from use of or reliance on the accuracy of this document. For any further
explanation of the contents of this document, or in case of any perceived inconsistency or ambiguity

of internretation contact-info@uriralocenauworcancartingm com
| 3 7 r
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Introduction

1.1

Magn
states

A sum

MPP 4
perfo
resou

Overview

btic power profile (MPP) is a protocol extension that provides additional messages, ‘new power
/modes, new power transfer contract elements, and aims to provide the followingfunctionalities:
Dperating Frequency Negotiation

Cloaking (Power Pause)

Generic Information Exchange

Simultaneous Data Stream Transactions

Fast PTx to PRx communication

Maximum Power and Power Control Profiles Determinhation

Fxtended Power Negotiation

Fxtended PTx/PRx Identification and Capabilities

Fxtended Control Error Packets and Received Power Packets

Power Transmitter Battery Leyvel\Reporting

Fcosystem Scalability

mary of differences between Magnetic Power Profile and EPP is listed below in Table 1.1.

xtension allows. deVices to operate under Restricted mode (no PTx communication) at 360kHz witH
Fming any expticit negotiation with the Power Transmitter. This flexibility enables devices with limi
Fces (e.g.devices with no FSK support) to take advantage of the frequency change feature.

out
ted
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Table 1.1: MPP Specifications Departure from Qi EPP

Feature EPP MPP

PTx|Handshake Message EPP FSK ACK Message MPP/ESK ACK Message
(Section 2.3.1)

FSK|Parameters Negotiation EPP  allows FSK  parametérs) Fixed FSK parameters

negotiation
Datq Streams Single Stream Transfer Multiple Concurrent Transfer
Fordign Object Detection FOD Packet, Catibration, RP Replaced with MPP Power Logs

Accounting Packet
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Magnetic Power Profile

2.1
This d

MPP

Overview

hapter describes the Power Receiver and Power Transmitter requirements for Magnetic Power Prof

and tJ1e modes devices may use to communicate.

upports two protocol modes:

1. Restricted Mode: One-way communication (PRx to PTx) with limited power levels (5W PRECT) using Qi
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Baseline Protocol

. Full Mode: Supports bi-directional communication and enables negotiation of higher power levels

Restricted Mode
estricted mode allows PRx to establish a chargingsession with PTx using one-way communication
o PTx) at 360kHz operating frequency using QisBaseline Protocol.

hd PRx shall follow the Qi Baseline Protocol.specifications when operating in Restricted mode.
Imative) \U

Restricted mode can be used when F'Rgs operating under a constrained environment e.g., device
arged . O

allowed to transition from MPP Restricted to MPP Full mode to enable bi-directional communicati
gher power levels. Refef to-Section 4.6 for more details on how to perform the transition.

Full Mode
ull mode enablés acharging session with bi-directional communication between PTx and PRx allo|
bs to perform)more complex operations such as exchange of identification information, devices
ilities, ecosystem scalability coefficients, power negotiation and perform authentication.

P Full'mode, devices may transition between different protocol phases such as Negotiation, Power
fef,/Cloak and are able to negotiate higher power levels compared to Restricted mode.

s fully

wing

MPP Full mode is based on Qi Extended Power Profile (EPP) protocol. PTx and PRx shall follow the Qi EPP
specifications when operating in this mode. Changes to the EPP specifications are explicitly stated in this
document.
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Changes to specifications include:

1. Added MPP Power Transfer Contract Elements and removed support for EPP RP (Received Power)

2.
3

2.2

contract elements
Added MPP data packets and removed support for EPP FOD data packets

Overriding time parameters

Power Receiver Requirements

MPP A

Powel

All st
the

2.2.1
MPP 1
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An MH
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. Pignal Strength (SIG)

. ldentification (ID)

. Extended Identification (XID)

. Power Control Hold-Off (PCH) - Optional
. [Configuration Packet (CFG)

DA SPECITICAlION 15 Dased On QI'EFF, alt the Uming requirerments/specirications specitied DY EXLEN
Profile apply to MPP.

andard Qi packets used in MPP follow the Qi specifications. Changes to the handling or théwlmt
ackets are explicitly stated in this document. N

Amplitude Shift Keying (ASK)
ollows the Qi ASK specifications.

Startup Behavior

P-compatible Power Receiver shall start by sending the following sequénce of packets during the
ronfiguration phase.

Ackets shall contain the MPP identifiers as described in this section to allow an MPP-compatible Pg
Mmitter to identify the Power Receiver.

PCH (Optional)

led

on of

wer

CEG

—

Figure 2.1: MPP ID/CFG Phase Packets

Signal Strength (SIG)

Powe

r Receiver shall report the Signal Strength (SIG) data packet following the Qi specifications.
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Identification (ID)

Power Receiver shall report the Identification Packet (ID) with the following parameters as shown in Figure 2.2

and Table 2.1.

by | bs | bs | ba bs | b2 [ b1 | o
Bo Major Minor
B1 PRMC
B2
B3 Ext
IBA Random Iden:fier
Bs
Bs Mfg Rsvd
Figure 2.2: MPP ID Packet Structure
Table 2.1: MPP ID Packet Parameters
Field Value
Major Version 2
Mingr Version 0
Manufacturer Code (PRMC) Assigned PRMC code
Ext 1

Random Ildentifier

Mfg [Reserved

Follows Random Device Identifier Policy
Reserved for Manufacturers’use (Proprietary)

Refe

Extended Identification (XID)

Powef Receiver shall report the MPP-Extended Identification Packet (XID) to advertise MPP support. Det

packdqt definition is described in sectién 7.1.20.

to Qi Communications Protocol section 8.11_for more information on Random Device Identifier pol

iled

br | bs'. bs | ba [ b3 | b2 | b1 [ b
Bo OxFE
Pl Restricted l Mfg Rsvd
Pz Mfg Rsvd |
B3 VRECT
'34 Alpha0 Rx
PS/,Q Alphal Rx
BoV Alpha-Kth Rx
B7 Mfg Rsvd

Figure 2.3: MPP XID Packet Parameters

Power receiver may choose to advertise MPP-compatibility and operate under MPP restricted mode by
setting the Restricted bit as described in Section 7.1.20. Otherwise, the Power Receiver may request to
operate under MPP Full mode by setting the Restricted bit to zero.
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Power Receiver may choose to not advertise MPP capabilities by performing one of the following:
1. Setting the (XID Sub Header) field to any value other than OxFE
2. Skipping XID packet, and setting Ext bit to 0 in ID packet

Power Control Hold-Off (PCH) - Optional
Power receiver may choose to operate in Restricted mode and later switch to MPP full mode. This transition

requires the Power Receiver to report PCH packet during the configuration phase.

Refer to Section 4.6 for more details on value selection.

Configuration (CFG)

PowerR hall he Confi . CEG . Qi ificati

2.2.3| Profile Activation
Depending on the selected operating mode in XID packet (Section 2.2.2), Power Receiver shall proceed {

follows:

w

1. MPP - Restricted: PRx shall proceed to Restricted Power Transfer Phase at 360k z (Follows Qi
Baseline Protocol)

2. IMPP - Full: PRx shall enable the FSK decoder, depending on the decoding, result:
a) FSK MPP Pattern: PRx shall proceed to MPP Negotiation Phase (Séction 3)

b) FSK NAK Pattern: PRx shall proceed to MPP Negotiation Phase with MPP error status (Sectiof 3)
c) Timeout / Else: PRx shall proceed according to the Qi spetifications (BPP/EPP)

NS
.|FSK pattern response to Configuration (CFG) packe\é is always transmitted using the defaulf 512
switching cycles. \Q
2.|Refer to MPP System Specifications - Cor@unications Physical Layer: FSK (Section 6.2) for |more
information on FSK parameters. )
Q\

—

Figur¢ 2.4 summarizes the flow.
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l
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l
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Packet

|

MPP-Restricted
mode ?

MPP/NAK
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Proceed as non-MPP
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is/360kHz ?

No

Proceed to BPP
Power Transfer
Phase

Proceed as non-MPP

Timeout / ACK Qi v1.x PRx

Proceed to MPP

Negotiation Phase

Figure 2.4: MPP Power Receiver Configuration Phase Decision Tree
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2.3 Power Transmitter Requirements

MPP FSK specification is based on Qi EPP, all the timing requirements/specifications specified by Extended
Power Profile apply to MPP. Updated parameters are explicitly stated in this document.

2.3.1 Frequency Shift Keying (FSK)
Magnetic Power Profile v1.x defines fixed FSK parameters:

Table 2.2: MPP FSK Parameters

Parameter Value Notes

Swifching Cycles 512 /128 FSK 512 switching cycles 1s only used when PTx resagmds
to CFG packet (Section 2.2.3) q/
Otherwise, PTx shall use 128 switching cyclean

Pregmble 4-bits (1111) Applies to FSK Packets only (Patterns are excluded)

MPP Lses predefined FSK parameters as specified in MPP System Specifications - Co@’n"ications Physical
Layer: FSK (Section 6.2) ,_03

Packpt Format
MPP HSK Packet structure is shown in Figure 2.5.

Preamble H Header H Message Payload H Checksumy

Figure 2.5: MPP FSK Packet Structure

FSK Pattern
MPP ¢xtends Qi EPP FSK pattern responses with MPP Rattern (Table 2.3, Figure 2.6).

Table2:3: MPP FSK Patterns

Response Pattern b0..b7 Notes

ACK 1111 1111

NAK 0000 0000

ND 1010 1010

ATN 1100 1100

MPRP 1000 1000 MPP Pattern

APH 1111 0000 Reserved proprietary pattern (Note)

Note|on APP pat S

The proprieta@ cursor implementation to MPP uses this pattern. To prevent interoperability problems, use
of thiis pat’t_@ reserved.

bo ! b1 ¢ be bs ba bs bse | br
| ONE ' ZERO ' ZERO : ZERO ONE ZERO @ ZERO | ZERO
Figure 2.6: MPP FSK Pattern Format
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23.2

Timings Override

FSK Response Window
Due to the addition of preamble to the FSK packets, the start of the FSK packet now points to the start of

pream

ble of the FSK packet as shown in Figure 2.7.

No Power Signal Window
Time duration between two consecutive pings (tnopower) has been updated. Refer totable 2.4.

Figure 2.7: MPP FSK Response Timing

Table 2.4: MPP PTx Parameters Override

Pargmeter Symbol Minimum () Target Maximum  Unjit
No Rower Signal window tnopower 50 N/A N/A ms
2.3.3| Startup Behavior

After|detecting PRx placement on the charging surface{"MPP PTx shall perform digital ping and identify t
Powe[ Receiver using the information embedded in\ID"and XID packets as described in Section 2.2.2.

Fromthe PTx’s perspective, a PRx supports MPP.if both of the following conditions are satisfied:

1. |Qi Version: Qi protocol version in,ID packet (Section 2.2.2) is set to (Major=2, Minor=0) or higher.

2. IMPP Support Advertised: Subheader (byte 0) in XID packet is set to MPP selector (Section 7.1.2(

If the

speciffications.

Depending on the digital-ping level used to establish the communication at 128kHz frequency, PTx shall §
an inflernal error status as following:

conditions are not satisfied, the Power Transmitter shall proceed to the next phase according to thg

rror = ‘None: Communication at 128kHz was established using ’Qi_HB_Low’ digital ping level

e

~—

ror= digital ping level mismatch: Otherwise

PTx shall then proceed to the requested MPP operation mode reported in MPP-XID packet as following:

+ Activate Restricted Mode: If Restricted flag is set to one.

+ Activate Full mode: If Restricted flag is set to zero.

PTx shall clear the error status if it decides to remove the power signal for any reason i.e., error status shall not

persi

st across communication restarts.
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MPP Restricted Mode
PRx may choose to operate under MPP- Restricted Power Mode by setting the Restricted field in MPP-XID
packet to 1.

PTx shall decode the MPP-XID packet and proceed as following:

+ If active frequency is 360kHz: Proceed assuming MPP Restricted mode
+ Else: Proceed depending on the error status
If the error status is not set, PTx shall remove Power Signal and start digital ping using 360kHz as operating

frequETITY afteT t_Topower. OtheTwise, PTX Sshatt Termove the power signat and perform aigitat pingagain
using [128 kHz and 'Qi_HB_Low’ digital ping level.

Figur¢ 2.8 describes the frequency change behavior under Restricted mode.

PRx I PTx

} Digital ping @128kHz (Example) }

} Restricted mode reqtte}!ed‘ }

PTx removes power signal and restarts ping’phase with frequency set to 360kHz

| Dioifel ping @360kHz |
0

D

L e 0

Figure 2.8: MPP Restricted Frequency Change Sequence

MPP Full Mode
PTx shall continue processing all packets in configuration phase and respond to the Configuration (CFG)
packet as following:

+ FSK MPP Pattern: error status is not set

+ FSK NAK Pattern: error status is set
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PTx shall generate the FSK response using 512 switching cycles. After responding with FSK, PTx shall
proceed to MPP negotiation phase as described above.

FSK patterns are described in Table 2.3
Figures below summarize the 128kHz and 360kHz digital pings behavior for both Restricted and Full modes.

Device Placement Detection

Setinitial Digital Ping
level and set frequency
to 128kHz

Digital Ping

Receive SIG

Receive ID/XID
Packets, if available

!

Proeeed as non-MPP
Qiv1.x PTx

PRx Advertised

MPP Support ? No

Yes

No

Communication

established using
Qi_HB_Low digital ping
level ?

XID[MPP Restricted] == Yesc—>

No Yes

Receive CFG Packet

Remove Power Signal

Set frequency to
Communication 360kHz
established using
Qi_HB_Low digital ping l
level ?

Proceed to 360 kHz
digital ping flow

Set Error Status

Send NAK FSK Pattern

Send MPP FSK
Pattern

Proceed to MPP
Negotiation Phase

Figure 2.9: MPP Power Transmitter Configuration Phase Decision Tree Flow - 128kHz ping
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Set digital ping level
and set frequency to
360kHz

!

Digital Ping

Receive SIG

Receive ID/XID
Packets, if available

!

PRx Advertised
MPP Support ?

Receive CFG Packet

No —| Remove Power Signal Fal! t{ack tp 128kHz
digital ping flow

XID[MPP Restricted] == 1

No

Send MPP FSK Pattern

Proceed to MPP
Negotiation Phase

Proceed to MRP

Restricted Mode

Figure 2.10: MPP Power Transmitter Configuration Phase Decision Tree Flow - 360kHz ping

2.4 | Supporting EPP and MPP(protocols

Devicps may choose to support multiple power profiles / protocols e.g., PRx/PTx may support EPP in addlition
to MPP. This section discusses how these devices behave when attached to another device that supportfs
EPP, MPP or both.

2.4.11 MPP/EPP Suppéort)on PRx
PRx nhay choose to advertise MPP and EPP support by performing the following:

MPP Support: Described in section 2.2.2

EPP Suppert: Follow the Qi communications protocol specifications

PRx Wil{'send the MPP-XID packet to the Power Transmitter, and also properly set the configuration packgt to
advertise EPPSUpport (e.g. FSKparameters, NEG bitsetto 1, et ).

After sending the CFG data packet, PRx will have to attempt to decode FSK, PRx will proceed depending on
the decoding result:

+ MPP Supported Patterns received (MPP, NAK): PTx supports MPP, PRx shall proceed using MPP
protocol

+ ACK Pattern received: PTx supports EPP, PRx shall proceed using EPP protocol

+ Timeout: PRx shall proceed using BPP protocol
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2.4.2 MPP/EPP Support on PTx
Depending on the data provided by PRx during configuration phase, the PTx will be able to determine which

power profile is supported by the PRx.
+ MPP Support advertised: PRx advertises MPP support as described in section 2.2.2

+ EPP Support advertised: PRx advertises EPP support as described in Qi communications protocol book
(e.g., NEG bit is set in CFG packet)

PTx nlay detect a PRx that supports one or more profiles, PTx shall proceed as following:

PRx supports MPP and EPP: PTx shall always prioritize MPP protocol by responding with.a supported
FSK pattern (MPP, NAK) to CFG packet as described in Section 2.3.3

PRx supports EPP: PTx shall proceed with EPP protocol by responding with ACK pattern to CFG pagket
s described in Qi communications book

PTx pises fixed FSK parameters when engaged in MPP session. If PTx deci@tb engage in EPP sessionl, PTx
shall use the FSK parameters as described in CFG data packet Q\
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Negotiation Phase

3.1 | Overview

MPP Negotiation phase is based on Qi EPP specifications i.e., EPP timing specificationS;~packets, and ryles
apply|to MPP negotiation phase. Any changes to the specifications are explicitly stated.

Note|on EPP compatibility
MPP |does not support FOD packet or FOD calibration phase. ) \‘(/

3.2 | Requirements

After|Configuration phase, PRx and PTx shall proceed to negotidtior phase if the PRx requested to enable
MPP full operating mode.

In thi phase, PRx shall only use packets that are allowed,to be used in negotiation phase by Qi EPP
specifications and MPP specifications (Table 3.1)

If PTk detects a power transfer phase packet {@‘.E packet before completing the MPP negotiation, if shall
remdve the power signal, and proceed to Ping Phase. Receiving a CE packet after entering MPP negofiation
phasg indicates that PRx was unable to %@de MPP FSK pattern correctly. Removing the power signal allows
the BTx to retry activating MPP. N~

Table 3.1z "PRx packets allowed during MPP negotiation phase

Mnémonic Name Section
Qi nng}igtion phase packets

SRQ Specific Requests

e t 7.1.11
GET| A reques 1.
EDS Enabled Data Streams 7.1.12
REPORT') " Report 7.1.16
P Power | 0ss Accounting Parameters 7.1.19
ECAP Extended Received Capabilities 7.1.21
PROPN MPP PRx Proprietary Packets 71

PRx negotiation behavior may differ based on the active operating frequency e.g., PRx may perform PTx
identification and Frequency Selection at 128kHz negotiation phase, and perform power negotiation after
switching to 360kHz base frequency (in MPP negotiation phase).
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3.2.1 Negotiation Phase Timings

MPP negotiation phase timings follow the EPP timings as described in Qi communications protocol book with
the addition of the following timings parameters:

Table 3.2: MPP Negotiation Phase Timing Parameters

Parameter Side Symbol Minimum  Target Maximum  Unit

Re-negotiation Timeout PTx trenegotiate 700 800 900 ms

trenegotiate ONly applies to renegotiation phase. Timing diagram is shown in Figure 3.1.

Response pattern or PTx data packet | PRx data packet )
[ — -

Figure 3.1: Negotiation Phase Timing Parameters - trefegbtiate

3.2.2| FSK Cycles

PRx ahd PTx shall update FSK switching cycles to 128 cycles, immediately upon entering MPP negotiatig
phasel

=

PRx and PTx shall set FSK cycles to 512 after entering ping-pHase (e.g., after disconnect).

3.2.3| Entering Negotiation Phase With Error Status

In some scenarios, PTx may decide not to proceed with MPP-Full mode. Reason could be due to the pin
configuration used to estimate-k (e.g., digital'ping level is not ’Qi_HB_Low’). PTx shall let the PRx know by
respohding with FSK NAK pattern to CFG data packet as described in Section 2.2.3. After receiving NAK|
pattefn, PRx shall enter negotiation phase with error status.

oa

In negdotiation phase, PRx may optionally retrieve any information such as the error status data packet frgm
PTx using GET [Error Status]. PTx shall respond with ERR data packet 7.2.1.

When|ready, PRx shall reqaest communication restart using EPT/rst instead of sending SRQ/en to avoid
enterjng Power Transfet Phase.

PTx shall not allow-PRx to enter power transfer phase and shall respond to SRQ/en with NAK.
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Negotiation Phase
with error status

CFG NAK GET PTx Error Status EPT/rst

(Optional)

CFG NAK SRQ/en ACK
I \
I
I

3.24
MPP
in thi

Not slipported elements:

Suppd

1.

. Received Power window size: This element is non-negotiable-in‘this version of the specification. Re

. Received Power window offset: This element is non-negatiable in this version of the specification. F

. Reference Power: This element is non-negotiable'and not used in this version of the specification.

. Received Power Resolution: This element.isnon-negotiable in this version of the specification and i

. [Guaranteed Power: Replaced by Extended Guaranteed Power element, PRx/PTx shall not use this

. FSK Switching Cy€les? Specifies the number of switching cycles per FSK bit. This element is

U

Power Transfer Phase is
not allowed

|
|
|
|
|
|
Figure 3.2: Negotiation with error status

Power Transfer Contract Extension
ses Qi EPP power transfer contract elements as a baseline and adds / rem@ves elements as descr
section.

to MPP System Specifications - MPLA PRx Specifications S€ctionh 7.3.2.1 for more information.

to MPP System Specifications - MPLA PRx Specifications Section 7.3.2.1 for more information.

utomatically set to PLA header (0x58). Refer to Qi Communication Protocols Section 6.1 for mor
information.

. FSK Polarity and Modulation depth”: This element is non-negotiable in this version of the specificatign.

version of the elements

hon-negotiable in, this version of the specification.

rted elements:

Power Control Hold-off: Refer to Qi Communication Protocols for more information.

bed

fer

efer

kis

b

=]

2. Re-ping delay: Refer to Qi Communication Protocols Section 6.1 for more information.

3. Potential Load Power: Refer to Qi Communication Protocols Section 6.1 for more information.

4. Extended Guaranteed Power: Allows PRx to negotiate the guaranteed power value in 100mW

resolution. This element replaces the Qi Guaranteed Power transfer contract element.

5. Frequency Selection: Allows PRx to negotiate a different operating frequency (e.g., negotiate

360kHz when operating at 128kHz)
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Cloak Ping Delay: PRx can request a temporary interruption of power (cloak). This element allows PRx
to negotiate the delay between cloak pings.

Cloak Detect Ping Delay: Allows PRx to negotiate the time delay between subsequent short cloak
detect pings.

Power Control Profile: Allows PRx to select a specific power control profile depending on coupling and
other parameters (Refer to MPP System Specifications - Section 5.8.2.2.4).

Default values for the new elements added by MPP are described in Table 3.3.

Refer.

elem

Table 3.3: MPP Power Transfer Contract Elements

Elerhent Symbol Unit Negotiable Default Value Details
Frequency Selection N/A Hz Yes Active frequency Section 7.1.4
Extended Negotiated Power  N/A W Yes 5W Sections 7.1]5
Clogk Ping Delay teloak ms Yes 500 ms Sections 7.1.6,
71.7

Clogk Detect Ping Delay teloakdetect MS Yes 0 ms (disabled) Section 7.1.9
Power Control Profile N/A N/A Yes 0 Section 7.1.8

3.3 | Negotiation Phase - 128kHz

3.3.1] Nominal negotiation flow

PRx shall use the 128kHz negotiation phase to select.the 360kHz operating frequency using SRQ/fregsel fas

descr

In ad

bed in section 3.3.3).

dition to frequency selection, PRx may perferm the following actions before exiting the negotiation plase.

. Request PTx ID: Retrieve Qi protocel version and manufacturer code using GRQ data packet (Refer to

Qi Communications Protocolfotmore information)

2.
3.

instejad of 128

It is ecommende; erform power related negotiation at the preferred operating frequency i.e. at 360kHz
operfting fra cy changes.

equest Extended PTx ID: Retrieve MPP PTx Extended ID using GET [PTx ID] Request (Section 7.[1.11)

xtend re-ping duration: Extend the time delay before the next 360kHz ping when PRx sends EPT{rep.

o avoid losing the negotiated contract elements due to power signal removal cauged by

After lcompleting the transactions, PRx shall terminate the negotiation using SRQ/en and then send EPT/rep
to stgrt\the frequency change flow as shown in Figure 3.3. 1
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PRx i PTx

| Digital Ping @128kHz |

.
Negotiation Phase
Switch to 128 FSK switching cycles !

RQ [ID] -- Request Manufacturer ID (Optional)

ID

GET [PTx Extended ID] (Optional)
PTx Extended |

RQ/fregsel (Mandatory)

EPT/rep (Mandatory)

Power signal removed !

| Digital Ping @360kHz |

Figure 3.3: MPP Power Negotiation Flow at 128kHz without error
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3.3.2 Negotiation flow with PTx error status
Refer to section 3.2.3 for more information.

| Digital Ping @128kHz |

|__Negotiation Phase with error status |

! Switch to 128 FSK switching cycles !

GET [Error Status] (Optional)

PTx Error Status

QY PEna S

EPT/rst _(Mandatory)

! Power. signal removed

Figure 3.4: MPP/Power Negotiation Flow at 128kHz with error status

7% Digital Ping @128\hz (Digital Ping level Qi_HB_Low) )ii
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PRx PTx

} Digital Ping @128kHz }

|__Negotiation Phase with error status }

! Switch to 128 FSK switching cycles !

ET [Error Status] (Optional)

/ﬂm

! PRx decides to terminate negotiation !

b.

Figure 3.5: MPP Power Negotiation\Flow at 128kHz with error status - Misbehaving PRx

3.3.3] Frequency Selection
PRx shall select a new operating frequency (360 kHz) using SRQ/freqsel (Section 7.1.4).

Afterpelecting the new frequency.and terminating the negotiation using SRQ/en, PRx shall request a re-[f
using [EPT/rep to allow PTx-{o activate the new selected frequency.

.|EPT/rep w@e the PTx to remove the power signal, change the operating frequency to the sel¢cted

ng

—

value and the power contract elements.

2.|EPT/r: cause the PTx to remove the power signal, change the operating frequency to 128kHE and
re e power contract elements.
\

PTx shall follow EPT/rep and EPT/rst timings as specified in Qi Communications Protocol book.

3.4 Negotiation Phase - 360kHz

PRx shall use the 360kHz negotiation phase to negotiate the required power contract elements before
entering power transfer phase.

PRx shall perform the following actions in 360kHz negotiation phase:
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1. Send ECAP: PRx shall send its extended capabilities data packet to PTx (Section 3.4.1)
2. Request ECAP: PRx shall request PTx extended capabilities using GET [ECAP] Request (Section 7.1.11)

3. Request PLAP: PRx shall request PTx power loss accounting parameters using GET [PLAP] Request
(Section 7.1.11) - PLAP exchange is described in Section 3.4.3.

4. Send PLAP: PRx shall send its power loss accounting parameters to PTx using PLAP data packet
(Section 7.1.19)

PRx may also perform the following actions before exiting the negotiation phase:

1. Request Extended PTx ID: Retrieve MPP PTx Extended ID using GET [PTx ID] Request (Section/#[l.11)
2. Power Level Negotiation: Refer to section 3.4.4.
3. Exchange Supported Data Streams: Refer to section 3.4.6.

4. Negotiate other elements described in this chapter

Aftercompleting the transactions, PRx shall terminate the negotiation using SRQ/en-and transition to Poyer
Transfer Phase as shown in Figure 3.6.
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Figure 3.6: MPP Power Negotiation Flow at 360kHz
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3.4.1

PRx Extended Capabilities

PRx shall report its capabilities to PTx using the PRx Extended Capabilities packet (Section 7.1.21).

3.4.2

PTx Extended Capabilities

PRx shall request the PTx Extended Capabilities packet using GET [ECAP] Request (Section 7.1.11). PTx
shall respond with PTx FSK ECAP data packet (Section 7.2.14).

3.4.3

Exchange Power Loss Accounting Parameters

PRx shall request the parameters from the PTx using a GET [PLAP] Request (Section 7.1.11). PTx response is
described in Section 7.2.12.

After
value

3.4.4
MPP

1.

—

PTx shall report the maximum negotiable power levelinthe Power Transmitter Extended Capabilities pag

based

Figurg

3.4.5
PRx nf

. Using SRQ/egpl, select a power level < Negotiable Load Power value reperted in PTx Extended

.| MPP uses Qi EPP terms for describing the potential and n <ﬁ:;le load power.

.| Power negotiation is not required if selected level is eq\%to default level specified in Table 3.3
b\

Feceiving the parameters from the PTx, PRx shall compute the adjusted coefficients and report thie
b to the Power Transmitter using Power Loss Accounting Parameters (Section 7.1.19).

Power Negotiation
ower negotiation is performed by the Power Receiver as following:

Request PTx Extended Capabilities using a GET [ECAP] Request (Section 7.1.A4%)) PTx response is
described in Section 7.2.14.

Capabilities packet.

on the available power in the system.

b 3.6 shows the power negotiation flow.

Retrieve PTx Extended ID
ay request PTx Extended Identification Packet using a GET [PTx ID] Request (Section 7.1.11). PTx

ket

respopse is described in Section 7(2.;13.

3.4.6| Exchange Enabled-Data Streams

PRx should send the Enabled/Data Streams packet (Section 7.1.12) to PTx to start exchanging the available
(enablled) data streams on each device. PTx shall respond with PTx Enabled Data Streams packet (Section
7.2.6).

Exanjple: PR)dnéy‘use the PTx’s response to determine if Qi authentication stream is available.

3.4.7| . Power Control Profile

PRx nm ay request thePFxto dlallgc‘ theactive poweT controt plufi'tt: amd-settimitationson power-contt ot

methods using SRQ/pcp (Section 7.1.8).

Power control profile is more likely adjusted during re-negotiation phase.
Refer to Refer to MPP System Specifications - Section 5.9.2.3.4 for more information.

3.4.8

Cloaking Duration

PRx may negotiate the cloaking period using SRQ/cloakl,cloakh requests (Section 7.1.6) and/or enable Detect
Ping using SRQ/detect (Section 7.1.9)
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Cloaking is described in Section 5.1.

3.4.9 MPP Proprietary Requests / Packets
The Power Receiver may set custom parameters (power contract elements) in the PTx’s contract using
SRQ/MppProp (Section 7.1.10), or send MPP proprietary packets.

MPP specifications does not control or regulate the proprietary interactions.
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3.5 NFC Identification (Informative)

Power Receivers equipped with NFC readers might be interested in performing NFC identification on the PTx
or other attached accessories. Due to coexistence issues between wireless power signal and NFC, Power
Receiver may request a temporary power signal removal in order to complete the NFC read successfully
without any interruptions.

Since the Power Receiver is interested in resuming power transfer after NFC read, it is recommended for the
PRx to use EPT/rep to instruct the PTx to remove the power signal and restart ping phase after a predefined
duration of time.

Since the time to finish the NFC scan might vary depending on the NFC technology, number of available tags,
etc., fhe PRX may negotiate the re-ping time with the PIx during the MPP negotiation phase and
reneiatiation phase and before asking the Power Transmitter to terminate the power. PRx may useSRQ}/ rep
to negotiate the power pause period in MPP negotiation phase. When PRx is ready to start the scah, it mgy to
send the re-ping request.

Powgr Receiver should choose a value that is long enough to perform the NFC operations ithout interrupgtions,
and ¢an also retry again and adjust the timing if the initial requested time was not lo&D ugh to perforim the
NFC pperations.
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Power Transfer Phase

4.1 | Overview
MPP Rower Transfer phase is based on Qi EPP specifications i.e., EPP timing specifications, packets, and
rules ppply to MPP power transfer phase with minor differences:
1. Ffrequency dependency: Only 360kHz operating frequency is supported with MPP Power Transfer
Phase, PRx shall send Qi EPT packets if any other frequency was actives
2. Power packets: MPP extends standard CE and RP packets (XCE &_Section 4.2, PLA - Section 4.3)
PRx ghall issue EPT/rst or EPT/rep when entering MPP power t@?\"er phase if the operating frequency
360k iz N
4.2 | Extended Control Error Packet

MPP Hxtended Control Error Packet is based on standard Qi CE data packet, with an additional
communication window that allows the PTx to;cermmunicate with the PRx to either provide feedback

(ACK
(Info

somg of the PTx-to-PRx communication flows.

4.2.1

The hndling of XCE packetiis‘based on Qi CE packet handling, with the following time adjustments
described in Table 4.1.

Figurgs 4.1 and 4.2.shew the timing differences between CE and XCE.

NAK) or request attention (ATN) for further PTx-to-PRx communication, as described in Section 7.1

mative) Allowing the PTx to comnv{ni\c'ate after every extended control packet improves the laten

Handling

E— CE

S not

Cy for

(1 o
CRCLU

Figure 4.1: Qi CE data packet handling
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ASK data packet

XCE
Figure 4.2: MPP XCE handling
Table 4.1: MPP Control Error Parameters
Par@dmeter Side Symbol Minimum  Target Maximum ~Unit
XCE| Interval PRx e diae N/A 250 1000 ms
XCE] Timeout PTx txce_timeout 2000 N/A 2100 ms
XCH FSK Response PRx txce_responsetimeout 19 20 21 ms
Timeout
FSK|Response PTx tresponse Same as Qi EPP
The use of standard control error (CE) data packet is only allowed during"MPP-restricted session and it is not
allowgd during MPP-full session (illegal). MPP PTx shall remove the power signal at tierminate after receivipg Qi
Contrpl Error (CE) data packet during MPP-Full session.
4.2.2] PTx Response
PTx responses are described in Section 7.1.2. Depending, on PTx’s response, PRx may proceed as folloying:

—_

Contrf

. JACK: PTx accepted the requested voltage update. No additional actions required.

bl status is discussed in Section 4.4.

INAK: PTx rejected the voltage update request. PRx should request the regulation control status pagket
using GET request (Section 7.1.11) té.identify the reason for rejecting the voltage update.
IATN: PTx requests to communicaté. PRx shall follow the attention handling as described in Qi
Communications Protocol book!
O
.| PRx may also reqb e regulation control status packet if PTx responds with ATN

PRx may cha its behavior depending on the regulation control status result (e.g. if max/min vpltage
is reache may stop to request changes to voltage). The behavior of the PRx is implemenfation-
depend

C

423

Example

Figure 4.3 shows an example of a possible XCE interaction.
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PRx

PTx
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|

Power Transfer Phase

[
1

Regulation Control Status

DSR/POLL
GET[Regulation Control Status]

k9] i i
3 e !
© Z <
o

X

n

o

Figure 4.3: Example: MPP XCE Interaction
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4.3 Power Loss Accounting Packet

Qi v1.1 introduced power loss accounting for in-power transfer foreign object detection. Modifications are
introduced here to extend power loss accounting to 15W power delivery and beyond, without the need for
run-time calibrated power loss accounting. This enhanced power loss accounting approach (PLA) will be
referred to colloquially as “MPLA”.

PLA is based on standard Qi Received Power packet, with a power throttling window to allow the PTx to try to
reduce the power in a predictable fashion. The communication window allows the PTx to communicate with
the PRx to either provide feedback (ACK/NAK) or request attention (ATN) for further PTx-to-PRx
communication. Power Loss Accounting Packet is described in section 7.1.18.

MPP fTX an X shall Tollow the 'OWET L0SS ACCOUNting specifications when performing power
measjirements, reacting to the received values, and throttling. Refer to MPP System Specifications ¢ PewWer
Loss Accounting (Section 7.3) for more information

4.3.1| Handling
Powef Loss Accounting Packet timing specifications are described in Table 4.2.

ASK Packet :I—

Figure 4.4: MPP Power Loss Accounting Packet Handling

MPP RRx shall send the first PLA data packet at tpa_siow from the start of the power transfer phase. The
refergnce time for the start of the powep transfer phase is the start of the SRQ/en data packet in negotiation
phasel

PRx shall continue to send Power Loss Accounting data packet with a time interval equal to tpia_siow (SlowW
state] or tpla_fast (fast state) depending on the Power Loss Accounting state (Section 4.3.2).

Table 4.2: Power Loss Accounting Timing Parameters

Pargmeter Symbol Minimum  Target Maximum | Unit
Power Loss Accounting Period (fast-mode)  tpia fast N/A 200 220 ms
Powler Loss“Accounting Period (slow mode)  tpla stow N/A 1500 2050 ms
Power/ Less Accounting Power Control tpla_delay N/A 5 N/A ms
Hold-off:

Power  Loss Accounting Power control  Upla_control pLs 75 N7A ms
window (PRx)

Power Loss Accounting Power control tpla active N/A 20 21 ms
window (PTx)

Power Loss Accounting Timeout (PTx) tpla_timeout 7600 8000 8400 ms
Power Throttling Capability Update (PTx) tcapupdate N/A N/A 500 ms

MPP PRx and MPP PTx shall only use MPP Power Loss Accounting data packets for Power Loss Accounting
(RP packets defined in Qi are not supported in MPP-Full operation mode).
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The use of standard received power (RP) data packet is only allowed during MPP-restricted session and it is
not allowed during MPP-full session (illegal). MPP PTx shall remove the power signal at tterminate after receiving
Qi Received Power (RP) data packet during MPP-Full session.

4.3.2 PTx Response

Depending on the estimated power loss, PTx may choose to decrease the power level (throttle) in the power
update window tpia_active after responding with a NAK as shown in Figure 4.4 (Refer to MPP System
Specifications - Power Loss Accounting (Section 7.3) for more information).

PRx shall switch to fast mode tpa_rast after receiving NAK, or if PRx fails to decode the FSK response correctly.
Otherwise, it shall switch to Slow Mode tpia_siow-

Aftercompleting the power throttling and reaching a safe power level, PTx shall respond with ATN apdfeport
the updated negotiable power levels (using PTx ECAP data packet) to PRx within tcapupdate. PRX shiatlfollow
the Qji EPP FSK ATN handling.

m NAK m AIN DSR/POLL ECAP

Figure 4.5: PTx reporting updated capabilities after powep'throttling

Refer|to Section 7.1.18 for the other supported responses.

4.4 | Control Status

MPP HRx may request the PTx’s regulation control status to gain a better understanding of the PTx’s state
usingla GET Request (Section 7.1.11). PTx shall respond with Regulation Control Status packet (Sectior
7.2.3).

PRx may use the information to further optimize itsiinternal charging control loop. Example: PRx may request
the irfformation after receiving a NAK to a XCEpacket. (Refer to MPP System Specifications - PTx Contfol
(Section 5.9.2.3.4) for more information).

When the control loop state is updated{.th"e PTx may also initiate sending Regulation Control Status pgcket
(Sectlion 7.2.3) if needed. r.’\\

4.5 [ GET Request

MPP devices (PRx or PTx)-may use the GET request to retrieve specific information from the communication
partngr (on demand)s

4.5.11 PRx Initiated
PRx mpay use-ASK'GET request (Section 7.1.11) with parameter field set to a value representing the requgsted
information. PRx may use the GET request in negotiation/renegotiation and power transfer phases.

PTx shall-respond ta the request within trespense-asfollowing:

+ Requested Information: As specified in section 7.1.11.

+ NULL: If the requested information is not supported.
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Kequestea Iinto

Figure 4.6: GET Request: PRx Initiated

4.5.2| PTx Initiated

PTx may use FSK GET request (Section 7.2.5) with parameter field set to a value representing the requested
information. PTx may only use the GET request in power transfer phase.

PRx shall respond to the request within tgetresponse as following:

Requested Information: As specified in section 7.2.5.

DSR/nd: If the requested information is not supported.

PTx ijitiated GET request timing parameters are shown in Table 4.3 and'Figure 4.7.

Par@gmeter Side Symbol Minimum  Target Maximum  Unit
GET| Response PRx tgetresponse N/A N/A 1000 ms
GET| Response Timeout  PTx taetresponsetimeout N\ FI00 N/A 2000 ms

Table 4.3: PTx Initiated GET Timing Parameters

m AIN DSR/POLL &y Requested Info

XCE AIN DSR/POLL GEI Requested Info |_

Figure 4.7: GET Request: PTx Initiated

4.5.3 Examples

Examples describing the communication flow for PRx/PTx initiated GET requests are demonstrated below.


https://iecnorm.com/api/?name=454fdaf01e792bcbdaaaca623fd98c64

-42 - IEC 63563-11:2025 © IEC 2025

Power Transfer

PRx Initiated GET Request

GET [ECAP

ECAP

e e

GET Ix] -- unsupnorted elements

NULL

e

PTx Initiated GET Request

DSR/POLL

GET [PRx Charge Status
EHS\.

DSR/POLL

pemPOL. . 00000

GET [x] -- unsupported elements

DSR/nd

oeRos

NULL

N

Figure 4.8: GET Request: Example

4.6 MPP-Restricted to Full mode Transition

While operating in MPP-Restricted mode, MPP PRx might decide to switch to MPP-Full mode while in Power
Transfer phase.
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4.6.1

Transition with power interruption

The Power Receiver may choose to send EPT/rst packet to the Power Transmitter resulting in removing the
power signal and proceeding to ping phase. After restarting the power, MPP PRx will be able to specify the
operation mode as MPP-Full during the configuration phase as described in Section 2.2.2.

4.6.2

Transition without power interruption

The Power Transmitter shall allow the Power Receiver to transition to MPP-Full mode during power transfer
without interrupting power transfer.

The Power Transmitter shall continuously advertise MPP capabilities to MPP-capable power receivers only,

using

the MPP FSK Pattern (Section 2.3.1) after CE packets during the Power Control Hold-Off Time tgel

windd
windd

After
(NEG
timed

After
3.4w
transi

w as shown in Figure 4.9. MPP PRx shall attempt to decode FSK communication in the specified
w.

Figure 4.9: MPP PTx Advertising MRP Support

successfully decoding the MPP Pattern, PRx may send-ajyiegotiation request to the Power Transmif
O) to start the negotiation process. PTx shall stopstracking the MPP restricted CE and RP data pag
uts after entering the MPP Negotiation phase.

entering negotiation phase, PRx shall perforiithe mandatory negotiation sequence described in Seq
thin thegtransition. PTX shall remove the powénrsignal if PRx fails to complete the negotiation after the
tion within thegtransitiontimeout. TiMiNg pafameters are defined in table below.

Table 4.4:MPP Restricted to Full Transition Timing Parameters

y

ter
ket

tion

Pargmeter Side Symbol Minimum  Target Maximum  Unit
PR

Trarjsition Negotiatioo thegtransition N/A 1500 1700 ms

Time )

Transition  Negatiation  PTx thegtransitiontimeout 1800 N/A 2000 ms

Tim

Pout
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NEGO SRQ/en

i

—| NEGO [ I Negotiation Data Packet l—\

Figure 4.10: Restricted-to-Full Negotiation Timing Constraints

After completing negotiation and entering power transfer phase, PTx will start tracking XCE and PLA timgouts
as described in this chapter.

The fpllowing requirements must hold in order to allow the Power Transmittef to advertise the MPP
capaljilities after a CE packet:

1. PRX: tgelay value set to 20 ms. Power Receiver shall report aRCH packet in the
identification/configuration phase (as described in Sectiom.2.2.2)

2. PTx: FSK switching cycles set to 128 when transmitting-FSK MPP pattern (Section 2.3.1)

Example shown in Figure 4.11.
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MPP-Full is available

MPP 360kHz Negotiation Phase

Figure 4.11: PTx MPP Capabilities Advertisement Flow
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Cloak Phase

5.1 | Overview

Cloak|is a method for momentarily interrupting power transfer without notifying the user-and without resefting
the negotiated power transfer contract elements. Power transfer may be interrupted-for several reasonp
including thermal management, power budget changes, coexistence, and many others.

O
.| Unlike Qi EPT data packets, cloak request allows PTx and PRx to mai@n the negotiated power trgnsfer
contract elements upon cloak entry/exit. o

—

2.| Cloak requires the Power Receiver to have a power storage e&nt (e.g. battery) in order to retain|state
and other information after the removal of the power si

N

Cloak|State can be initiated by PRx or requested by PTx using MPP CLOAK data packets (ASK: Section
7.1.1] FSK: Section 7.2.2).

Cloak|State begins once PTx terminates power transfer following the processing of ASK CLOAK data padket.
Cloak|State is a period of power interruption, followed by a brief period of power transfer. The short peripd of
powef transfer is known as cloak ping. The Power Receiver may choose to remain in Cloak State by
respopding to a cloak ping with a CLOAK data’packet or may choose to exit cloak state by initiating cloak|exit
handghake as shown in Figure 5.1.

Cloak]exit handshake is described\in)Section 5.4.

5.2 | Cloak Ping Requirements

1. PTx shall use the digital ping configuration (ping level used to establish the connection) when performing
the cloak ping.texcommunicate with PRx.

2. PRx shall disconnect its load after detecting the removal of the power signal (power interruption petfiod).

5.3 | Cloak Entry

PTx abhd'PRx are allowed to initiate cloak entry at any time in Power Transfer Phase, The procedure is
described in the following sections.

While in Cloak Phase, PTx shall abandon the Cloak Phase and proceed to Ping Phase if one of the following
error scenarios occur:

1. PTx receives a packet other than CLOAK or cloak exit sequence packets

2. Cloak Timeout Timer teioaktimeout €Xpires (Table 5.2)
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PRx shall abandon the Cloak Phase and proceed to ping phase if a cloak ping did not arrive within tcioakpingtnext
duration.

5.3.1 PRx Initiated
PRx initiates cloak by sending CLOAK data packet to PTx. PTx shall respond to CLOAK data packet using
one of the following options:

1. Remove Power Signal: PTx removes the power signal after receiving CLOAK data packet in order
reduce the total ping duration, implicitly confirming receiving the cloak request.

2. ESK - ATN: PTx requests cloak exit (i.e., not ready to enter cloak state)

|mmmmmmmmmmmm e
+H CLOAK CLOAK — Cloak exit sequence :—’ XCE
L & ]
\ / Cloak Ping PRx decides to exit cldak

Figure 5.1: Cloak Phase - PRx Initiated

5.3.2| PTx Initiated
PTx ipitiates cloak by sending a cloak request to PRx using PTx CLOAK data packet (Section 7.2.2).

After|successfully receiving the request, PRx shall start the cloakisequence by responding with PRx CLOAK
data packet within tpucioak (Table 5.2). PTx may choose to re-initiate the request if ASK CLOAK data pacKet
was not received within tpixcloaktimeout @s shown in Figure 5.2

Fobd

X

m ATN DSR/POLL CLOAK CLOAK

XCE ATN DSR/POLL CLOAK CLOAK l—

Figure 5.2: Cloak Phase - PTx Initiation Sequence

In PTx initiated ctoak scenario, PTx shall always respond to the CLOAK data packet with FSK (ACK or AT|N)
beforp removing the power signal as shown in Figure 5.3.
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Power Transfer Phase

Cloak Ping——

|

|

|

|

} -
<

|

|

|
|
|
« 1 ‘ N 7" Cloak Exit - % N
oA | PTxremoves | CLoAK AN pandshake [ XCE D
Neeeee ; power signal oo TN - i ———— g
PTx restores i '} PTy rest onal and decid i
ower signal ‘ X restores power signal and decides [
P d i cloak i to exit cloak i
Figure 5.3: Cloak Phase - PTx Initiated - Response
In PTx initiated cloak scenario, If the PRx fails to decode FSK response then PRx shall try to decodefan-the
next ¢loak ping (retry). PRx shall transition to Ping Phase if FSK decoding continues to fail afterretry as
shown in Figure 5.4.
tresponse tresponse
—»> - ' i : - - :
—{ CLOAK/) g \CLOAK,,? PR
----- P i terminate T i Yterminate Transitiops to
! b : > 14 ' Ping PHase
Powgr Signal P ' teloak tyake | N '
<_ Rxto Tx\::*Correct Decode » Failed Decode -Correct Decode Failed Decodsg
Figure 5.4: PTx Response Decoding Failurefor PTx Initiated Cloaking
5.4 | Cloak Exit
PRx mpay decide to exit cloak when ready to resume charging by initiating the cloak exit sequence upon
detedting the next cloak ping by sending the fotlowing packets:
1. JREPORT [PRx ID] - Report PRx ID.to PTx (Section 7.1.17)
2. |GET [PTx XID] - Request PTxXID-(Section 7.1.11)
Both PTx and PRx shall exit €loak Phase and transition to Power Transfer Phase after processing the FS
respopse of GET [PTx ID]. PTx and PRx shall transition to Ping Phase if unexpected identifiers or unexpe¢ted
(illeggl) packets were recéived.
Exchpnge of identifiers allows PRx and PTx to detect device swap during cloak
PTx npay need\te-communicate with the PRx in some circumstances during cloak (i.e., change in adaptér
availgdble power). PTx may request to exit cloak state by responding to CLOAK data packet with FSK ATN
patten{PRX will either service the PTx communication request and start the cloak exit sequence by
respokdirg-with-the-PRx1D—repoertp et-or-depy-it-byresponding with-CLOAKHforced] cloakdatapacket. If

PRx decided to honor the cloak exit
phase to allow PTx to send any pending messages.

request, PRx should send DSR/POLL to PTx after entering power transfer

PTx shall remove power and move to the ping phase (abandoning the cloak) if three consecutive cloak exit
requests packets were denied. Otherwise, PTx shall acknowledge receiving CLOAK[forced] data packet and

remain in Cloak Phase.
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Power transfer phase timeouts are reset after exiting cloak and shall restart counting upon entering power
transfer phase.

Example: XCE, PLA, Data Streams, etc. timeouts are reset upon cloak exiting.

The reference time for Power Transfer Phase after exiting cloak is the end of the PTx ID packet.

5.5

Detect ping

Power receivers may choose to increase the cloak period (Section 7.1.6) in order to further decrease the
thermal footprint generated by cloak pings. Increasing the cloak period will also increase the device removal
detection latency, devices may need to enable Device Presence Detection Ping during cloak to improve the

detec

tion latency.

Perrl

PTx a

If the
the tq
the ti
the p

If PRX
aband

tdetecttimeout .

——— | Jpui—

N tactive | <

OAK

_ | N

toloakdetect

teloak

Figure 5.5: Cloak Detect timing,diagram

oakdetect timing period e.g. Object Detection, Low Pawer Ping, etc., and also apply a short power pi
e duration specified by tdactive as described in Tabte 5.2. The short power ping allows the PRx to d
esence of the PTx as shown Figure 5.5.

fails to detect the short ping within taeteettimeout, PRX shall retry detecting the ping N-times before
oning the cloak phase and proceedingto ping phase. Parameter N is defined in Table 5.1.

Table 5.1: Cloak Detect Parameters

ay negotiate the device presence detection mechanism using SRQ/detect (Section 7.1.9) to altowpoth
hd PRx to detect the removal or presence of device during long cloak periods as shown in_Figure §.5.

detect ping is enabled (negotiated by the Power Receiver), the PTx shall apply a detection mechanism in

g for
etect

Pargmeter Side Minimum  Target Maximum

N (R

etry limit) PRx 1 1 Implementation
dependent

PTx s

N dod
retryf

hall proceed ta.ping phase (disconnect) if free air response (object removal) is detected.

s not in l@\the first attempt to detect the ping, i.e., if N = 1, PRx will fail detecting the first ping an
one ;1 after.

5.6

| State Diagram

H then

The Cloak State Phase state diagram is shown in Figure 5.6. The states are described below:
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Ping Cloak Phase Power Transfer Phase
Phase
I
|
PTx ID |
|
Ping Phase |
|
|
|
|
|
|
|
ACK |
REPORT [PRx ID] }
GET [PTx ID] !
/ I
|

' T ACK
Power Signal
Cloak Ping c

«—  Removed
I
v\ |

Power Signal

Removed
I
CLOAK Detect
Ping
Power Signal Detect Ping
Removed Removed

Power Signal
Removed

ACK _/v®

SLAAK

ATN

° PTx -> PRx
° PRx -> PTx
@ No comms

<label> applies to both PRx gnd PTx |
|
|

ATN

Figure 5.6: Cldak Phase state diagram

State|A: PRx and PTx are in Power Transfér'Phase. The following transitions are possible:

1. Both: CLOAK - PRx sends CLOAK for PRx-initiated or PTx-initiated cloak requests. PRx may send
CLOAK[forced] if PTx responded with ATN to a previously sent CLOAK data packet.

State|B: PTx receives a cldakjrequest. The following transitions are possible:

1. Both: power sighal removed - Transition to State C to enter Cloak State.

2. Both: ATN -)Transition back to State A. PTx replied with ATN. PRx may send DSR/poll to serve the]ATN
requestior send CLOAK[forced].

3. Both;» ACK - Transition to State T. PRx Received ACK to CLOAK data packet

4. PRXx: response-timeout - Transition back to State A. PRx may repeat the cloak request.

5. PTx: denied COMMs limit - Transition to Ping Phase. All PTx communication attempts were denied.
State T: Transitory state. The following transitions are possible:

1. Both: power signal removed - Transition to State C to enter Cloak State.
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State C: Main Cloak State. Power signal is absent for time duration specified by tciak. The following
transitions are possible:

1
2

State

. Both: cloak ping - Transition to State D. PTx exits when tcoak timer expires.

. Both: detect ping - Transition to State G. If detect ping is enabled, PTx exits state C when tcioakdetect
timer expires.

. PRXx: cloak ping timeout - Transition to Ping Phase. PTx failed to perform cloak ping within tcioakpingtnext

duration.

. PRx: detect ping timeout - Transition to Ping Phase. PTx failed to perform detect ping within tdetecttimeout

duration for N consecutive times (Table 5.1)

request.

CLOAK data packet in PTx initiated cloak scenario.

possiljle:

1.

PTx: cloak timeout - Transition to Ping Phase. PTx was not able to-decode ASK communication wit

[ cloaktimeout
. PTx: illegal packet - Transition to Ping Phase. PTx received anillegal packet in response to cloak p

. PRx: Power interruption - Transition to Ping Phase. PRx'detected an unexpected power removal.

phase. PRx may send CLOAK[forced] to instruct'PTx to stay in cloak phase as a response to PTx
Fequesting cloak exit.

. Both: REPORT[PRx ID] - Transition to.State F. PRx performs the cloak exit sequence by sending P
to PTx.

. Both: GET[PTx ID] - Transition\to-State F. PRx continues the cloak exit sequence by requesting PT
pfter sending PRx ID to the Power Transmitter.

State|E: Stay in cloak. PRx7asks PTx to remain in cloak phase. The following transitions are possible:

. Both: ATN - Transition to State D. PTx requests cloak exit.

. Both: ACK~Transition to State T. PTx responds with FSK pattern ACK. PTx accepts cloak request
Will remove power signal.

. Bath:;removes power signal - Transition to State C. PTx removes power signal and remains in cloak
hase

D: Cloak ping. PTx restores the power signal to execute the cloak ping. The\following transitions are

. Both: CLOAK - Transition to State E. PRx sends.CLOAK data packet to instruct PTx to stay in cloak

. PRx: CLOAK([forced] without ACK - Transition to Ping Phase. PTx failed to acknowledge CLOAK[forced]

. PRx: CLOAK packet without ACK [PTx Initiated] - Transition to Ping Phase. PTx failed,to acknowledge

hin

Rx 1D

D

and

. PRx: response-timeout - Transition to State D. PRx was not able to decode PTx’s response.

. PTx: denied COMMs limit - Transition to Ping Phase. All PTx communication attempts were denied

State F: Cloak Exit. The following transitions are possible:

1. Both: PTx ID - Transition to Power Transfer Phase. PTx sent PTx ID. Both PRx and PTx have completed

the cloak exit handshake
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Both: ACK - Transition to State D. PTx responded with ACK to REPORT[PRx ID] packet
PRx: Unexpected PTx ID - Transition to Ping Phase. PRx Received unexpected PTx identifier

PTx: Unexpected PRx ID - Transition to Ping Phase. PTx Received unexpected PRx identifier

PRx: illegal response - Transition to Ping Phase. PRx received an illegal response to REPORT[PRx ID] or

GET[PTx ID]

PRx: response-timeout - Transition to State D. PRx was not able to decode PTx’s response

7. PRx: Power interruption - Transition to Ping Phase. PRx detected an unexpected power removal.
State|G: Cloak detects ping. PTx performs cloak detect ping for time duration specified by tdactive. The
following transitions are possible:

1. Both: detect ping removed - Transition to State C. PTx resets tcioakdetect timer and moves back to State C.
5.7 | Cloak Timings
The cloak ping duration is limited by the PRx wake-up duration, twake, the CLOAK packet transmission time,
and the power termination window tterminate-

Qi Cgmmunications Protocol defines twake and tierminate Parameters. &
Table 5.2: Cloak Time Parameters
Pargimeter Side Symbol Minimum Target Maximum Unit
Clogk duration PTx  teloak &Q\\ Negotiated value (Section 3.3)
Clogk ping comms timeout  PTX  tcoaktimeout 200 N/A 250 s
Nex} Cloak ping timeout  PRX  taoupingnext _ teloak * 25 N/A  taosk+ 50 s
Clogk detects active window  PTX  tdactive 2 2 5 s
Clogk detect interval PTx tcloakde@A\ Negotiated value (Section 3.3)
Clogk detects timeout PRX  tgetecttimeout  Lcloakdetect + 25 N/A tcloakdetect + 50 ::]:S
PTx[initiated cloak reaction PR){\V‘Txdoak N/A 100 500 S

Figure 5.8 shows tcioak parameter.
Figurg 5.16 shows tcicaktifheout parameter.

Figurg 5.5 Shows tgactive) teloakdetect, tdetecttimeout Parameters.

Figurg
Figurg

e 5.7 ShOWS Bcloakpingtnext Parameter.

P 5.2(shows tptxcloak parameter.

t
% CIOaRpMgNeExt L

______

—. CLOAK >~

4 |

N ’

1
] i<Yterminate >
Power Signal !

Figure 5.7: Cloak Timings - Next cloak ping timeout
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5.8 Examples

Example 1: Devices entering Cloak Phase upon receiving the CLOAK data packet. PRx remains in Cloak
Phase by sending CLOAK data packet during Cloak Pings as shown in Figure 5.8.

responsetimeout

| i i — -
1 1 1 1 1
Lo ~ 1 1 I === ~ 1 1
- RS | 1 (% S 1
—__CLOAK -~ ‘ x__CLOAK Ct—————
. 4 1 1 SeooooC - 1 .
) i*tterminate »> <—twake—>i<— ASK —>i<‘tterminate >
Power Signal | t | i t
2 cloak P 1 L loak

c=F-~

. N

< Rx{to Tx }»Correct Decode
N p

’

¢ ]>Failed Decode

» Failed Decode -Correct Decode

Figure 5.8: Cloak Example 1 - Devices entering and remaining in Cloak Phase

|

Example 2: Shows PTx requesting communication by responding with an ATN to ELOAK data packet. Th
PRx akccepts the communication request by sending its PRx ID (using PRx ID Report) to initiate cloak exi
sequgnce as shown in Figure 5.9.

I)

Hesponse

-

—[ CLOAK

(S
! ~
1

<lterminate » <—twake—>i<— ASK —»
1 tcloak E— i

» Failed Decode -Correct Decode < Txt6 Rx [>Failed Decode

Figure 5.9: Cloak Example 2 - PRx accepts PTx’s communication request

Power Signal

P [

<. Rx|to Tx /:’Correct Decode

s~

Example 3: Shows PTx requesting communication by responding with an ATN to a CLOAK packet. The ARx
denief the communication reguest by sending a CLOAK[forced] packet. PTx decodes the CLOAK[forced]
packdqt and executes the-cloak request as shown in Figure 5.10.

Hesponse Hesponse
' —> - -

—>

1
1
1
______ N |
|
|
1
1

1 1

1 1

1 1

{ CLOAK-F 3+ . :
ST |
1 1

1 1

i i

b m—

<+—— ASK——»
|

tstart <« tooak—

fmmmm— ~
. .

< Rxto Tx >*Correct Decode
< p

.

» Failed Decode -Correct Decode Failed Decode

Figure 5.10: Cloak Example 3 - PRx denies PTx’s communication request

______

Example 4: Shows PTx requesting communication with a failed ATN packet decode. The PRx re-sends the
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CLOAK data packet to which the PTx responds with another ATN. The PRx denies the communication
request by sending a CLOAK[forced]. PTx complies and remains in cloak phase as shown in Figure 5.11.

t

cloak

N
N
~

CLOAK

trt-:sponsetim(—)out

: 1
1

-’
’

______

tres ponse

— -

-
-

1
1
1
1
1
:
1 1

:'“tstart—’i<—

{CLOAK-F >

tresponse
—> -
[}
_____ - 1
S
1
4 1

ASK—»

<« tcloak—

A

Exam

______

~
N
-

{| Rx to Tx >»Correct Decode

-

> Failed Decode -Correct Decode

Figure 5.11: Cloak Example 4 - PRx denies PTx’s communication request after ATN decode ai(u}g

ble 5: Shows PTx maintaining the power signal after failing to decode a CLOA

re-semds the CLOAK data packet to which the PTx responds with an ATN. The PRx

comny

unication request by sending a CLOAK[forced]. The PTx complies and rem

resunje cloak as shown in Figure 5.12.

~

t

t

N
Kd acket. The P
s the

the power signal t

t

% Failed Decode

responsetimeout response 6\ response
| i — - - —» < !
1 1 1 v [ 1
! ! 1 1 e R N 1
' : ——~<_CLOAK > ZA.—.L.:
1 1 ~ ’ ’
! ! bt ’ ' i i
i : | 4= ASK—>| start—>'¢— ASK—> 1 | :
(] 1
—toidak—»| twake | i i i <
1
. ! ! O n !
e @
< Ry ’ &\ed Decode Correct Decode

~

Exam
prese|
show

to Tx ,)Correct Decode

ht. PTx acknowledges
h in Figure 5.13.

Figure 5.12: Cloak Example 5 -

Psf:aeonies PTx’s communication request after CLOAK decode failure

‘\\C)

ple 6: Shows a PRx exiting &:e)ak Phase by sending an PRx ID report packet when Cloak Ping is

ID report packet and PRx sends GET[PTx XID] packet requesting PTx XI

Power Tran

t t

response

response

>, o
ST |

Phase

tcloak —

> Failed Decode

D as

sfer

______

~

Rx to Tx - Correct Decode

-
-

<

~
~ ’

4

~

Figure 5.13: Cloak Example 6 - PRx exiting Cloak Phase

Failed Decode -Correct Decode

Failed Decode

Example 7: Shows a PRx exiting Cloak Phase by re-sending PRx ID report packet after the 1st PRx ID report
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packet is not received or decoded by PTx. PTx acknowledges 2nd PRx ID report packet. PRx sends GET[PTx

XID] packet requesting PTx XID.

tresponsetimeou’t tresponse tresponse

| i —»! |- —> - i —> -
1 1 [ 1 1 [
| | ! ! REPORT ! | | | TTEER T
! o N IRRx IR :.: xRl
1 | | [ 1 1 [
o> - B o |
! : : [ ' istart ! [
Lo L o

—tcloak—b

Power Transfer
Phase

<:'R>( to Tx 3> Correct Decode 9> Failed Decode -Correct Decode ' >Failed Decode
Figure 5.14: Cloak Example 7 - PRx exiting Cloak Phase after 1st PRx ID packet decode fawq
7/
Example 8: CE/XCE are illegal data packets while in Cloak Phase. Figure 5.15 shows a I{B(bnterrupting ppwer
upon freceiving an illegal packet while in Cloak Phase. The initial XCE packet was p%{fjecoded by the PTx.
tre5pz§e}$meout Ping
1 1 1 | | 1 |
_____ i i E ‘\u\ :<_’ o i i Phase
—|croak ' < . 1" XxcE !
S 2 : ! RN 20
] i<—tterminate > <—>E QQ i i E: >
Poyer Signal 1 o tooak——| twake ! N ! ! ! termirlate
: \’& ! ! ’
_____ X Q _
<7 Rx to Tx ‘:,Correct Decode 2 Fag@ode -Correct Decode '_.-‘T)‘('_t_c?_.R;> Failed Decode

Figure 5.15: Cloak Examp@@lllegal data packet while in Cloak Phase

xO
r after the cloak ping timeout timer expires. The PRx sends

Example 9: Shows a PTx interrupting @e
ble PRx ID packets that are r&t)\ oded by the PTx as shown in Figure 5.16.

multi

t

N responsetimeout tresponse’timeout

1 1 1 1 1 1 1 1
1 1 1 —»I I<— —>| I<— 1
- Lo C)O | | o o |
P L N 1 1 1 1 1 : : :
_<\\ CLOAK e @, < 4 : : : :
(N SR 4 1 I 1 1 1 1 1

Ren -« Lo b -

P

I;gwerl G . tyake oo oo erthinate Phlgsge
'gna 1 cloak > teloaktimeout > <>

<&

x to Tx ’,>Correct Decode

______

> Failed Decode -Correct Decode

Figure 5.16: Cloak Example 9 - PTx Cloak ping timeout

> Failed Decode

Example 10: Shows an example how PRx that initiated cloak behaves when removed from MPP PTx charging

surface during cloak assuming Detect Ping is not enabled. Example is shown in Figure 5.17.
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PRx removed PTx_2 receives unexpected packet and removes
from PTx_1 and power signal
placed on PTx_2 e

e \ AN Cloak Exit Proceed as expected
\ e ~_  Sequence

CLOAK was received
instead of SIG

& PRx decides to exit - 4
A'g,ii‘ Lo / | ) R &
L Lighia= 7

phase
Figure 5.17: Cloak Example 10 - Cloaked PRx removed and placed on a different PTx (PRx Initiated Cloak)

Example 11: Shows an example how PRx behaves when removed from MPP PTx charging surface during
cloak|when Detect Ping is not enabled. Example shows PTx initiated cloak scenario in/Figure 5.18.

PRx removed PTx_2 receives unexpected packet and removes
from PTx_1 and power signal
placed on PTx_2 ,/ \\\
N // N Proceed as expected
\ N
\\ ’/ \\‘
-| CyY
PTx Ipitiated

-

CLOAK was received
instead of SIG

Clpak

CLOAK was received
instead of SIG

A T
PTx_2 ’ i
|

]

/

/
-

/
performs digital ping PRx expects FSK-response for PTx Initiated Cloak.
PRXx'will retry one more time /
PRx decides to proceed

to ping phase
Figure 5.18: Cloak Example 11.:"Cloaked PRx removed and placed on a different PTx (PTx Initiated Cloak)

Deteft ping (Section 5.5) wilt-altow PRx/PTx to detect the swap and transition to ping phase sooner
Exam

ble 12: Shows an éxample how PTx behaves when a new Power Receiver is placed on charging sur
durin

face
b cloak when Detect Ping is not enabled.
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PTx receives unexpected packet and removes
power signal

PRx_1 removed
PRx_2 is placed

N\ J Proceed as expected

SIG was received
instead of supported
cloak phase data
packets

F1X Pid /
performs cloak ping PTx assumes it is a new device

Figure 5.19: Cloak Example 12 - Cloaked PRx removed and a new PRx placed is on the cloaked PIx

Example 13: PTx initiates cloak as shown in Figure 5.20
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PRx PTx
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Figure 5.20: Cloak Example 13 - PTx Initiated Cloaking


https://iecnorm.com/api/?name=454fdaf01e792bcbdaaaca623fd98c64

IEC 63563-11:2025 © IEC 2025 -59-

Extended Data Streams

6.1
MPP ¢

1.

AW N

MPP s

. Extended Status Codes: Report different status codes to enable different retry behaviors.
. Data Integrity: Handle data errors in the stream layer and detect errors'using CRC-16.

. Exchange Supported Streams: Allow devices to exchange supported streams on both sides.

Overview

xtends Qi EPP data stream definition for application-layer data exchange to add stpport for:

Concurrent Streams: Allow data transfer across multiple (different) streams-concurrently.

upported data streams and their unique identifiers are described in the Table 6.1.

Table 6.1: Data Streams Identifiers

Identifier Stream Number

Reserved $

0 N

1 Qi Authentication

2-1 Reserved ) \O

8-15 Proprietary range :
Devicps should exchange supported streams by sending Enabled Streams packet (Section 7.1.12) in MPP
negoffiation phase (Section 3:4.6).

For deneric applicati ndata transfer, MPP PRx and MPP PTx shall only use MPP Extended Data Streams

data

streams defi 1 Qi EPP are not supported).

Simulidneous Data Stream Extension

long one without having to wait for the long transaction to finish.

(the

Support for concurrent streams is added by introducing a stream header to standard Qi EPP Data Stream

packets (Auxiliary Data Control, Data Stream Response, Auxiliary Data Transport) resulting in new packets
definition for ADC and DSR. ADT Packets are re-defined such that the first byte of the payload is always

assigned to the stream header.

ADT packets with 1-byte payload (i.e., 0x16, 0x17) shall not be used with Simultaneous Data Stream Extension.
The size limitation does not allow the packet to carry the stream header and the payload in a single transfer.
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The stream header is defined as:

bz | bs | bs | ha bs | b2 | b1 | ho

Bo Reserved Stream Number

Figure 6.1: Stream Header
The simultaneous version of the data stream packets is defined as:

1. Simultaneous Auxiliary Data Control (S-ADC): ASK/FSK packets to Reset, Open, and Close a specific

o

i T EEDT—
atda Strcalir (7. 1.1, 7.4.T1T)

2. Simultaneous Data Stream Response (S-DSR): ASK/FSK packets to report extended status,code
e.g. ACK, ERR_BUSY, ERR_UNEXPECTED, etc.), used as a response by both PRx and PTx to S-ADC
(ASK/FSK) packets (7.1.14, 7.2.9) and FSK ADT packets.

3. Simultaneous Auxiliary Data Transport (S-ADT): ASK/FSK packets to transfer data-payload with
Ktream header.

N/

PTx phall use FSK patterns when responding to ASK S-ADT packets. C»
Sectign 6.4 shows examples on how to use and handle data streams.

6.2.1 Error Handling

During a data stream transfer, communication errors might affectthe ability to correctly decode ASK/FSH
packqts, leading to a synchronization issue when handling data streams.

MPP BRx and PTx shall follow the data stream error handling“as described in Qi EPP specifications.
When| retrying ASK packets, it is important for PRx te handle the following cases:

1. Retrying S-DSR: S-DSR Packet shall be retried with standard DSR/POLL to avoid accidentally
Acknowledging ADT/ADC packets.

2. Retrying S-ADC / S-ADT: Packet receiver shall re-acknowledge repeated S-ADC[open/close], ADT|
Fequests if applicable.

6.2.2] Timings
MPP gxtends the Qi EPP data'stream timings as described in Table 6.2.

Table 6.2: Extended Data Streams Timing

Par@gmeter Side Symbol Minimum  Target Maximum  Unit
Datd Trapsport Stream Window  Both tats N/A N/A 5,000 ms
Data Transport Stream Timeout  Both tdtstimeout 10,000 N/A N/A ms

Every active stream shall have dedicated and independent timing parameters tqts and tdstimeout @ssigned to it,
such that, each stream is tracked separately.

6.2.3 Cloaking Compatibility
If cloaking is initiated during data stream transfer, all active transfers shall be terminated and flagged as
incomplete transactions and may be restarted after exiting cloak.
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If the device decides to restart the interrupted transaction, then it shall start the transaction from the
beginning by opening the stream using SADC, transferring the payload from scratch using SADT packets,
closing the stream using SADC.

An example is provided in Figure 6.4.

6.3 Data Integrity Extension

The data stream initiator shall compute and report a CRC value in the S-ADC[Close] request at the end of the
data stream transmission. If the data stream recipient detects an error in the data transmission when

comparing the computed CRC value agalnst the recelved one, it shall drop the recelved data stream payload
and repo -DSRw RR_CR ata a a eat
(resemd) the payload

MPP Jses CRC-16-CCITT to ensure the integrity of the payload transfer over the inductive link. The
polynpmial is described as following:

X6 @ Xx12@ X5 @ o (6.1)
Property Valve
Width 16-bits
Truricated polynomial 0x1021
Initigl value OxFFFF
Inpyt data Not reflected
Output CRC Not reflected

Fingl XOR value 0

Table 6.3: Data Stream; CRC Properties

[oN

Each byte of the payload is processed starting with the{most significant bit first. As an example, a payload|
consigting of 3-bytes {OxAB 0xCD OxEF} yields a CRC\value of OxED38.

6.4 | Examples

Figure 6.2 shows an example of simultaneous data streams initiated by PRx. First, PRx starts by sending
S-AD( data packet to request opening stream O for communication. PTx acknowledges the request b
respanding with FSK data packet(S-DSR with ACK and Stream 0 as parameters. Indicating successfullly
openipg the stream for incoming data. PRx then sends the first part of the data stream payload using AS
data packet S-ADT (Stream.0;-Payload), which is acknowledged by PTx using FSK ACK pattern. PRx sendis a
requgst to open anotherstream (Stream 1) while the transmission on stream 0 is still ongoing. PRx then sfarts
sending different payloads on different streams using ADT data packets targeted towards different streams
(Stregm 0 and Stream*1). PRx requests closing the data streams after completing the transmission the
paylopds.

Pa)

Figur¢ 6.3 shows an example of simultaneous data streams initiated by PTx (similar to previous example put
in opposite direction).

Figure 6.4 SRows an example of a data stream session interrupted by PRX initiated cloak.

Figure 6.5 shows an example of a data stream re-transmission caused by a CRC error. First, PRx initiates a
data stream transfer on Stream 0 and sends the payload over multiple S-ADT data packets. One (or more) of
the ADT packets is incorrectly received due to noise in the channel leading to undetectable bit flips. When
PTx receives S-ADC data packet with expected CRC-16 value and close parameter, it calculates the CRC-16
on the payload and compares it to the received one. PTx reports the CRC error using S-DSR packet with
ERR_CRC as a parameter causing the PRx and PTx to close the stream, and PRx to restart the data stream
transfer.
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Figure 6.6 shows an example of CRC error for data streams initiated by PTx (similar to previous example but
in opposite direction).

Figure 6.7 shows an example of communication issues affecting data stream packets for PRx initiated data
stream transfer. Case (1) shows ASK S-ADT or S-ADC data packet failure and PRx retrying the packet due to
lack of valid FSK response. Case (2) shows FSK S-DSR data packet failure when PTx responds to ASK data
stream packets and PRx retrying the ASK data packet.

Figure 6.8 shows an example of communication issues affecting data stream packets for PTx initiated data
stream transfer (similar to previous example but in opposite direction).

1. FTX/FRX STall aCKNoOwledge 1eCclivilng repealed valld S-AUT pdylOad PdCRels WILIT e Sallic Tiead and
same stream number without appending the payload to data stream buffer (-EO

2.| PTx/PRx shall acknowledge receiving repeated valid S-ADC[Open or Close] packets q/

.
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PRX PTx i

Open Stream (0)

ADC[SO, OPEN]
SDSR[SO, ACK
ADT[SO

Open Stream (1)

ADC[ST, OPEN]
SDSR[S1, AC

somsoL &

Close Stream (0)

ADC[SO0,.‘CLOSE]
SDSR[SO, AC

ADTI[S]1

Close Stream (1)

ADC[S1, CLOSE]
o SDRBL A

Transfer Complete

Figure 6.2: PRx-to-PTx Data Stream Example
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PR [Pr ]
XCE
e

I e |
Open Stream (0)

DsRPOL

SADC[SO, OPEN
DSR[SO, ACK]

. om0

Open Stream (1)

SR[SO, ACK]
SADC[S1, OPE|

SR[ST, ACK]
o abusOL

DSR[SO, ACK]
@ swomsi

QEse Stream (0)
M.ACK]\>

SADCISO, CLOSE]

R[S0, ACK]
. TSI

Close Stream (1)

SR[S1, ACK]
SADC[S1, CLOSI

sosRsLAaCd
N — T

Transfer Complete

Figure 6.3: PTx-to-PRx Data Stream Example
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PRx PTx
— Open_Stream (0) -

o SDSRISO ACQ
somsol

PRx decides to Cloak

b‘

Cloak Phase

PRx decides to exit cloak’

————{ Power Transi&Phase ———————

PRx restarts the data‘stream transaction

SADC[SO, OPEN]
SDSR[S0, ACK
sousg

<

SADC[SO, CLOSE]

SDSR[S0, ACK:
=71 | Transfer Complete ~——— |

Figure 6.4: Data Stream interrupted by cloak
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PRx PTx

Open Stream (0)

DC[SO, OPEN]
SDSR[S0, ACK]
somso)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ACK.
somsol
ACK”

DC[SO, CLOSE]

SPSR[SO, ERR_CRC
————— Transfer Ended w/ GRC\Efror ———

! Transfer Réstart !

| Open Stgeam © |

DC[SO, OPEN]
SDSR[SO, AC

DC[SO, CLOSE]
SDSR[SO, ACK]

Transfer Complete

Figure 6.5: PRx-to-PTx CRC Error Example
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PRx @

ke

Open Stream (0)

SR/POLL
SADC[SO, OPEN

SOSRSOACKL
S seDTBOL
SOSRSOACKL
S seoTsO)
sosRiso.ACK o

SADCI[S0; CLO
————I Transfer Ended w/ CRC Effgf |————

DSR[SO, ERR_CRC(]
SADC[S0, OPE

Transfer Restart

DSR[SO, ACK]
N seomsol

R[SO, ACK]
SADCISO, CLOSE!

R[SO, ACK]

NULL
N

Transfer Complete

Figure 6.6: PTx-to-PRx CRC Error Example
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| Case 1: ASK Failure |

FSK decoding timeout leading to ASK retry

SADT or SADC (Retry)

SDSR[SO; ACK

Success

1 _Case 2: FSK F@uoke\}

SADT or SADC

SDSR[SO, ACK]
Xe—

FSK decoding timeout leading to ASK retry

SADT, of SADC (Retry)

SDSR[S0, ACK

Success

Figure 6.7: PRx-to-PTx Retries Handling Example
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PTx

i Case 1: DSR/POLL Failure |

FSK decoding timeout leading to ASK retry

bRPOL GO

SADC or SADT

o SADCOrSADT

Success

| Case 2: ADC/ADT Failure |

DSR/POLL

\~/  sADC

]
o
=

A

o

r

FSK decoding timeout leading to ASK.retry

DSR/POLL (ret
SADC or SADT (ret

Success

| Case 3: SDSR/ACK Failure |

FSK decoding timeout leading to ASK retry
Rx shall retry using DSR/POLL instead

DSR/POLL

psRPOLGN

SADC or SADT

. SADCorSADT

SDSR[SO_ACK]

Success

Figure 6.8: PTx-to-PRx Retries Handling Example
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Packets and Streams

This ¢hapter describes PRx/PTx MPP packets.

MPP ¢xtends some of the packet identifiers (headers) by specifying a ”selector” field inthe-packet structy
The cpmbination of header and selector values uniquely define an MPP packet.

7.11 Power Receiver data packets
This|section describes the MPP PRx (ASK) packets.
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Table 7.1: MPP PRx ASK Packets

Header Selector Mnemonic Name Section
0x18 N/A CLOAK Cloak Request 7.1.1
0x19 N/A XCE Extended Control Error 7.1.2
Ox1A N/A Prop MPP PRx Proprietary Packet N/A
0x1B N/A Prop MPP PRx Proprietary Packet N/A
0x20 OxFO SRQ/fregsel Special Request [Freq Selection] 7.1.4
0x20 OxF3 SRQ/egpl Special Request [Power Level] 7.1.5
0x20 OxF5 SRQ/cloakl Special Request [Cloak Delay - Low Byte] 7.1.6
0x2( OxF6 SRQ/pcp Special Request [Power Control Profile] 7.1.8
0x2( OxF7 SRQ/cloakh Special Request [Cloak Delay - High Byte] 7.1.7
0x2( OxF8 SRQ/detect Special Request [Cloak Detect Ping] 7.1.9
0x20¢ OxEO SRQ/MppProp  Special Request [Proprietary] 7.1.10
OxEF
0x24 N/A SADT/1e Simultaneous  Auxiliary Data Transport 7.1.13
(even)
0x27 N/A SADT/10 Simultaneous Auxiliary Data Trafsport (odd) 7.1.13
0x28 N/A GET Get request 7.1.11
0x29 N/A EDS Enabled Data Streams 7.1.12
0x2A N/A Prop MPP PRx Proprietapy-Packet N/A
0x2B N/A Prop MPP PRx Proprietary Packet N/A
0x34 N/A SADT/2e Simultaneous . “VAuxiliary Data Transport 7.1.13
(even)
0x37% N/A SADT/20 Simultaneous Auxiliary Data Transport (odd) 7.1.13
0x38 N/A SDSR Simultaneous Data Stream Response 7.1.14
0x3 N/A Prop MPP PRx Proprietary Packet N/A
0x4¢ N/A SADT/3e Simultaneous  Auxiliary Data Transport 7.1.13
(even)
0x47 N/A SADT /3o Simultaneous Auxiliary Data Transport (odd) 7.1.13
0x44 N/A SADC Simultaneous Auxiliary Data Control 7.1.15
0x49 N/A Prop MPP PRx Proprietary Packet N/A
0x54 N/A SADT/4e Simultaneous  Auxiliary Data Transport 7.1.13
(even)
0x57 N/A SADT/40 Simultaneous Auxiliary Data Transport (odd) 7.1.13
0x58 0x00 REPORT Report 7.1.16
0x58 0x01 PLA Power Loss Accounting 7.1.18
0x5 N/A Prop MPP PRx Proprietary Packet N/A
0x66 N/A SADT/5e Simultaneous  Auxiliary Data Transport 7.1.13
(even)
0x67 N/A SADT/50 Simultaneous Auxiliary Data Transport (odd) 7.1.13
0x78 N/A PLAP Power Loss Accounting Parameters 7.1.19
0x76 N/A SADT/6e Simultaneous  Auxiliary Data Transport 7.1.13
(even)
0x77 N/A SADT/60 Simultaneous Auxiliary Data Transport (odd) 7.1.13
0x79 N/A Prop MPP PRx Proprietary Packet N/A
0x81 N/A MPP-XID MPP Extended ldentification 7.1.20
0x84 N/A ECAP Extended Received Capabilities 7.1.21
0x85 N/A Prop MPP PRx Proprietary Packet N/A
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7.1.1 Cloak - CLOAK (0x18)
Cloak data packet allows PRx to initiate Cloak (Section 5.1).
bv | bs [ bs | bs | b3 b [ b1 [ bo
Bo Reserved Reason
Figure 7.1: PRx End Of Power Packet Structure
Reason

The reasons codes are described in Table 7.2.

Tabte 7 2 PRY ENd Of POWET REQSOIT CoUeS

|
VaIJle

Reason

0 Cloak: Generic

1 Cloak: Forced (Denied uncloak request)

2 Cloak: Thermally constrained

3 Cloak: Insufficient Power

4 Cloak: Coex Mitigation (PRx requests cloak to perform an operatien that cannot coexist with
wireless power presence)

5 Cloak: End of Charge

6 Cloak: PTx initiated

Reserved

PTx Responses:

Table 7.3: End Of P@wer Request FSK Responses

Response Description

ACK PTx agrees to start/continue cloaking

NAK| Pattern is not allowed

ND Pattern sent if PRx.used unsupported reason code
ATN In cloak state; PF¥x requesting cloak exit

Other states: PTx prefers to communicate before cloaking
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7.1.2 Extended Control Error - XCE (0x19)

XCE data packets

provide feedback about the desired power level.

bv | bs [ bs | ba | b3 [ b2 | W

bo

Bo

Control Error Value

Figure 7.2: PRx Extended Control Error Packet Structure

Control Error Value
Refer to MPP System specification book - Section 5.9.2.2

FSK Fesponses

Table 7.4: Extended Control Error FSK Responses

Response Description

ACK PTx accepted the voltage change request (includes zero error value)
NAK| PTx rejected the voltage change request (request dropped)

ND Pattern is not allowed

ATN PTx prefers to communicate first

PTx behavior is described in Section 4.2.2. PRI
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7.1.3 Specific Request - SRQ (0x20)
The SRQ data packet contains a simple request to the Power Transmitter

bv | bs [ bs | bsa | b3 | b2 | b1 | bo
Bo Request

B1 Parameter

Figure 7.3: PRx Specific Request Packet Structure (Proprietary Extension)

Table 7.5: MPP Specific Requests

VqliJe Mnemonic Name

OxOJ) SRQ/en gn;jsnﬁgotiation (Refer to Qi Communications Protocol Sectign

0x0 SRQ/rep Re-ping delay (Refer to Qi Communications Pretocol Sectfon
8.18.6)

OxFQ SRQ/fregsel Nominal Power Frequency Selection (Sectien-7.1.4)

OxF Reserved Reserved

OxF. SRQ/egpl Extended Power Level Selection (Section 7.1.5)

OxF! SRQ/cloakl Cloak Ping Delay (low Byte) (Section 7.1.6)

OxF SRQ/pcp Power Control Profile (Section)7.1.8)

OxFY SRQ/cloakh Cloak Ping Delay (high8yte) (Section 7.1.7)

OxF8 SRQ/detect Cloak Detect Ping Interval (Section 7.1.9)

OxFp - OxFC Reserved Reserved

OxEP - OXEF SRQ/MppProp Proprietary parameter (Section 7.1.10)
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7.1.4 Specific Request [Frequency Selection] - SRQ/fregsel (0x20)

b7

| bs | bs [ ba | b3 | b2 | b1 | bo

Bo

OxFO

B1

Reserved

| Frequency Selector

Figure 7.4: PRx Specific Request - Frequency Selection Packet Structure

Frequency Selector
Different frequency values are described in Table 7.6.

Table 7 4: Specific Reguest Frequency Selection parameters
™ - ~| Y ™

VqIJJe Description
0 Reserved
1 360 kHz
2 Reserved
3 Reserved
FSK Responses
Table 7.7: Frequency Selection Request FSK Responses
Response Reason
ACK PTx approves the frequency change request
NAK| Pattern is not allowed
ND Pattern sent if PRx requested a value aother than 1 (i.e., 360kHz)
ATN Pattern is not allowed

Fregliency selector in SRQ/fregsel shall\g‘\}et to (1) i.e. (360kHz) when negotiating operating frequency.
valugs are not allowed.

All regerved bits shall be set to 0

Dther
\\
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7.1.5 Specific Request [Power Level] - SRQ/egpl (0x20)

bv | bs [ bs | ba | b3 | b2 | b1 | o
Bo OxF3
B1 Load Power

Figure 7.5: PRx Specific Request - Power Level Selection Packet Structure

Load Power
Power level value represented in 100 mW units.
FSK Responses
Table 7.8: Power Level Selection Request FSK Responses
Response Reason
ACK PTx approves the request
NAK PTx rejects the request
ND Pattern is not allowed

ATN Pattern is not allowed
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7.1.6 Specific Request [Cloak Ping Delay - Low Byte] - SRQ/cloakl (0x20)

bv | bs [ bs | ba | b3 | b2 | b1 | o

Bo

OxF5

B1

Cloak Ping Delay Value (Low Byte)

Figure 7.4: PRx Specific Request - Cloak Ping Delay Selection Packet Structure

Cloak Ping Delay (Low Byte)
Low byte of 10-bit cloak delay value. Requested cloak ping delay value {high byte, low byte} is represented in

100 ms units.
FSK Responses
Table 7.9: Cloak Ping Delay Selection Request SRQ/cloakl - FSK Responses
Response Reason
ACK PTx approves the request
NAK| Pattern is not allowed
ND Pattern is not allowed
ATN Pattern is not allowed
The ribed

in Section 7.1.7

loak delay is split across two requests (low, high) bytes to all(@nger cloak delays. High byte is desd

N\
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7.1.7 Specific Request [Cloak Ping Delay - High Byte] - SRQ/cloakh (0x20)

bv | bs [ bs | ba | b3 | b2 | b1 | o
Bo OxF7
B1 Reserved | Cloak Delay

Figure 7.7: PRx Specific Request - Cloak Ping (High) Delay Selection Packet Structure

Cloak Ping Delay
High portion of 10-bit cloak delay value. Requested cloak ping delay value {high byte, low byte} is
represented in 100 ms units.

FSK Responses

Table 7.10: Cloak Ping Delay Selection Request SRQ/cloakh - FSK Responses

Response Reason
ACK PTx approves the request
NAK PTx rejects the request
ND Pattern is not allowed
ATN Pattern is not allowed
\
| The cloak delay is split across two requests (low, high) to allow longer cloak delays. Low biyte is
described in Section 7.1.6 0\\

The final cloak delay is represented as a 10-bit va@s}High Byte, Low Byte}
X
All regerved bits shall be set to 0
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7.1.8 Specific Request [Power Control Profile] - SRQ/pcp (0x20)

by | bs [ bs | bsa | b3 [ b2 | b1 [ ho
Bo OxF6
B:1 Reserved | Profile
Figure 7.8: PRx Specific Request - Low K Mode Selection Packet Structure
Profile
Table 7.11: Power Control Profile Values
Value Profile

0
1

Default profile selected
Low-K power profile

FSK Responses

Table 7.12: Power Control Profile Selection Request FSK Responses

Response Reason

ACK PTx approves the request
NAK| Pattern is not allowed

ND Pattern is not allowed
ATN Pattern is not allowed

Refel to MPP System Specifications - Section 5.9;2.3.4 for more information on Low-K mode

All regerved bits shall be set to 0
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7.1.9 Specific Request [Cloak Detect Ping Delay] - SRQ/detect (0x20)

bv | bs [ bs | ba | b3 | b2 | b1 | o
Bo OxF8
B1 Reserved | Cloak Detect Ping Value

Figure 7.9: PRx Specific Request - Cloak Detect Ping Delay Selection Packet Structure

Cloak Detect Ping Delay
Requested cloak detect ping delay in 100 ms units.

Settipathe delay value tozero disables the cloak detect pings

FSK Responses

Table 7.13: Cloak Detect Ping Delay Selection Request FSK Response

Response Reason

ACK PTx approves the request
NAK| Pattern is not allowed

ND Pattern is not allowed
ATN Pattern is not allowed

All reserved bits shall be set to 0
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7.1.10 Specific Request [Proprietary Parameters] - SRQ/MppProp (0x20)

b | bs [ bs | bs | b3 [ b2 | b

bo

Bo

OxEOQ..OxEF

B1

Implementa5on Specific

Figure 7.10: PRx Specific Request - Proprietary Packet Structure

Implementation Specific
Implementation specific parameter. Not managed by MPP specifications.

FSK Responses
Table 7.14: Proprietary Specific Parameters Request FSK Responses
Response Reason
ACK PTx approves the request
NAK PTx rejects the request
ND PTx does not support the request
ATN Pattern is not allowed

The flequest is implementation dependent and it is not managed by
to ensure the PTx is compatible and supports the request. AQ

i@’ §'p’ecifications. It is PRx’s responsibility
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7.1.11 Get Request - GET (0x28)
GET data packets allows PRx to request specific information from PTx.
bv | bs [ bs | bsa | b3 | b2 | b1 | bo
Bo Reserved
B1 Reserved | Parameter
Figure 7.11: PRx Get Request Packet Structure
Parameter

Table 7.15: PRx Get Request Types

Valye Parameter
0 PTx Extended Identification (Section 7.2.13)
2 PTx Inverter Voltage (Section 7.2.7)
3 PTx Power Loss Accounting Parameters (Section 7.2.12)
4 PTx Extended Capabilities (Section 7.2.14)
5 PTx Regulation Control Status (Section 7.2.3)
6 PTx Charge Status (Section 7.2.4)
7 PTx Estimated K (Section 7.2.10)
9 PTx Error Status (Section 7.2.1)
All other values are reserved. The Power Receiver shall+iet use those values.

FSK

Response

FSK Phacket - PTx shall respond with the requested packet

All regerved bits shall be set to 0
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7.1.12 Enabled Data Streams - EDS (0x29)

Enabled Data Streams (EDS) data packets report the enabled (available) data streams on PRx.

by | bse [ bs | ba | b3 [ b2

bo

Bo
Streams Bitmask

B1

Figure 7.12: PRx Enabled Data Streams Packet Structure

Stream Bitmask
Treatpd-a }
otherpvise.

The skream identifiers are used as an index and they are described in Table 6.1.

ERO

For example, if stream 1 is enabled then BIT1 shall be set to ONE. The corresponding value ef bitmask will be
0x0002
FSK Response

FSK Ppcket - PTx shall respond with PTx Enabled Data Streams 7.2.6 packet.
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7.1.13 Simultaneous Auxiliary Data Transport - SADT (multiple header codes)

SADT data packets carry the application layer messages sent in a data transport stream to a Power
Transmitter. SADT data packet stream payload carried within the packet can vary between 1 to 6 bytes,
available with odd, even header.

b7 | be | bs ba b3 | b2 | b1 | bo
Bo Reserved Stream Number
B1
Payload
I-
By

Sirea’E Number
nt streams numbers are described in Table 6.1.

Diffe

FSK Responses

Figure 7.13: PRx Simultaneous Data Stream Payload Packet Structure

Table 7.16: Simultaneous Auxiliary Data Transport - SADT FSK Responses

Response Description

ACK The Power Transmitter has processed the data in the_packet correctly

NAK The Power Transmitter has not been able to preCess the data in the packet

ND The Power Transmitter does not have an incoming data transport stream open
ATN Pattern is not allowed

All regerved bits shall be set to 0
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7.1.14 Simultaneous Data Stream Response - SDSR (0x38)

Simultaneous Data Stream Response data packets sustain the transmission of a data transport stream from
PTx.

bv | bs [ bs | bs | b3 [ b2 | b1 [ ko
Bo Reserved
B1 Reserved | Stream Number
B2 Reserved | Type

Figure 7.14: PRx Simultaneous Data Stream Response Packet Structure

Sireaj-n Number

Differlent streams numbers are described in Table 6.1.
Type
Table 7.17. PRx Simultaneous Data Stream Response
Typc
Type Value Description
ACK 0 Confirms that the last received data stream pacKet-has been processegd
properly
UNBXPECTED 1 Indicates that the last received data stream pacKet was not expected
ERR_BUSY 2 Could not process the last received data-stream packet (full buffer, 3ll
concurrent streams are occupied)
ERR_CRC 3 Data stream transfer rejected due ta'a LRC error

FSK Responses
PTx npay respond with a FSK packet or NULL, if nowesponse is available.

All regerved bits shall be set to 0
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7.1.15 Simultaneous Auxiliary Data Control - SADC (0x48)
SADC data packets control the transmission of data transport streams.

bv | bs [ bs | bs | b3 b [ b1 [ bo
Bo Reserved Request
B1 Reserved | Stream Number
B2
Parameter
B3

Figure 7.15: PRx Simultaneous Auxiliary Data Control Packet Structure

Strec}: Number
Differfent streams numbers are described in Table 6.1.

Requpst . . .
Table 7.18: Simultaneous Auxiliary Data Control Request Field

Valpe  Description

0 Reset all incoming and outgoing data transports (all streams)
1 Reset incoming and outgoing data transport for stream (specified\in stream header)
2 Close and abort data transport (specified in stream header)
3 Close and complete data transport (specified in streamheader)
4 Open data transport (specified in stream header)
5-7 Reserved
Parameter . . )
Table 7.19: Simultanegus Auxiliary Data Control Parameter Field
Request Field Parameter Value
2 Parameter shall\be set to 0
3 CRC-16 computed on the entire data transport stream payload (Section 6.3)
4 Transfer\size in bytes
Othé¢r values Reserved

FSK Response
PTx SPSR.data packet (Section 7.2.9).

Ty A
All reserved-bitsshattbesetto 6
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7.1.16 Report - REPORT (0x58:0)

REPORT packet is used to report information to PTx. Content of packet depend on the selected report

-87-

identifier.
bv | bs | bs ba [ b | W bi | ho
Bo 0 (Selector) Reserved Report ID
B1
B2
B Report Data (Template Dependent)
3
B4
Figure 7.16: PRx Report Packet Structure
Repoyt ID

Different reports are described in Table 7.20.

Table 7.20: Report ID Field

Valye Report

0,1)3 Reserved
2 PRx Identification

Repoft Data
Depemds on Report ID field.

FSK Response
FSK Plattern - Only ACK is allowed
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