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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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COPYRIGHT

© 2023 by the Wireless Power Consortium, Inc. All rights reserved.

The Qi Specification, Power Transmitter Reference Designs is published by the Wireless Power
Consortium and has been prepared by the members of the Wireless Power Consortium.
Reproduction in whole or in part is prohibited without express and prior written permission of the
Wireless Power Consortium.

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 interpretation, contact: info@wirelesspowerconsortium.com.

RELEASE HISTORY

Specification Version

Release Date

Description

2.0

April 2023

First release of this v2.0 specification.
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Infroduction

1.1 Overview

Magnetic power profile (MPP) is a protocol extension that provides additional messages, new power
states/modes, new power transfer contract elements, and aims to provide the following functionalities:

Operating Frequency Negotiation

Cloaking (Power Pause)

Generic Information Exchange
+ Simultaneous Data Stream Transactions
+ Fast PTx to PRx communication

+ Maximum Power and Power Control Profiles Determination

Extended Power Negotiation

Extended PTx/PRx Identification and Capabilities

Extended Control Error Packets and Received Power Packets

+ Power Transmitter Battery Level Reporting

Ecosystem Scalability

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

MPP extension allows devices to operate under Restricted mode (no PTx communication) at 360kHz without
performing any explicit negotiation with the Power Transmitter. This flexibility enables devices with limited
resources (e.g., devices with no FSK support) to take advantage of the frequency change feature.
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Table 1.1: MPP Specifications Departure from Qi EPP

Feature EPP MPP

PTx Handshake Message EPP FSK ACK Message MPP FSK ACK Message
(Section 2.3.1)

FSK Parameters Negotiation EPP  allows FSK  parameters Fixed FSK parameters

negotiation
Data Streams Single Stream Transfer Multiple Concurrent Transfer
Foreign Object Detection FOD Packet, Calibration, RP Replaced with MPP Power Loss

Accounting Packet
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Magnetic Power Profile

2.1 Overview

This chapter describes the Power Receiver and Power Transmitter requirements for Magnetic Power Profile
and the modes devices may use to communicate.

MPP supports two protocol modes:

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

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

2.1.1 Restricted Mode
MPP Restricted mode allows PRx to establish a charging session with PTx using one-way communication
(PRx to PTx) at 360kHz operating frequency using Qi Baseline Protocol.

PTx and PRx shall follow the Qi Baseline Protocol specifications when operating in Restricted mode.

(Informative)
MPP Restricted mode can be used when PRx is operating under a constrained environment e.g., device is fully
discharged

PRx is allowed to transition from MPP Restricted to MPP Full mode to enable bi-directional communication
and higher power levels. Refer to Section 4.6 for more details on how to perform the transition.

2.1.2 Full Mode

MPP Full mode enables a charging session with bi-directional communication between PTx and PRx allowing
devices to perform more complex operations such as exchange of identification information, devices
capabilities, ecosystem scalability coefficients, power negotiation and perform authentication.

In MPP Full mode, devices may transition between different protocol phases such as Negotiation, Power
Transfer, Cloak and are able to negotiate higher power levels compared to Restricted mode.

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)
contract elements

2. Added MPP data packets and removed support for EPP FOD data packets

3. Overriding time parameters

2.2 Power Receiver Requirements

MPP ASK specification is based on Qi EPP, all the timing requirements/specifications specified by Extended
Power Profile apply to MPP.

All standard Qi packets used in MPP follow the Qi specifications. Changes to the handling or the definition of
the packets are explicitly stated in this document.

2.2.1 Amplitude Shift Keying (ASK)
MPP follows the Qi ASK specifications.

2.2.2 Startup Behavior
An MPP-compatible Power Receiver shall start by sending the following sequence of packets during the
ping/configuration phase.

1. Signal Strength (SIG)

2. ldentification (ID)

3. Extended Identification (XID)

4. Power Control Hold-Off (PCH) - Optional

5. Configuration Packet (CFG)

The packets shall contain the MPP identifiers as described in this section to allow an MPP-compatible Power
Transmitter to identify the Power Receiver.

PCH (Optional)

CFG

e 00000000

Figure 2.1: MPP ID/CFG Phase Packets

Signal Strength (SIG)
Power 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.

bv [ bse [ bs | s bs | b2 | b1 [ ko
Bo Major Minor
B1
PRMC
B2
B3 Ext
Bs Random Iden;fier
Bs
Be Mfg Rsvd
Figure 2.2: MPP ID Packet Structure
Table 2.1: MPP ID Packet Parameters
Field Value
Major Version 2
Minor Version 0

Manufacturer Code (PRMC)
Ext

Random Identifier

Mfg Reserved

Assigned PRMC code

1

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

Refer to Qi Communications Protocol section 8.11 for more information on Random Device Identifier policy

Extended Identification (XID)

Power Receiver shall report the MPP-Extended Identification Packet (XID) to advertise MPP support. Detailed
packet definition is described in section 7.1.20.

bv | bs | bs [ ba [ b3 | b2 | b1 | bo
Bo OxFE
B1 Restricted | Mfg Rsvd
B2 Mfg Rsvd |
B3 VRECT
B4 Alpha0 Rx
Bs Alphal Rx
Be 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)
Power Receiver shall report the Configuration (CFG) packet according to the Qi specifications.

2.2.3 Profile Activation

Depending on the selected operating mode in XID packet (Section 2.2.2), Power Receiver shall proceed as
follows:

1. MPP - Restricted: PRx shall proceed to Restricted Power Transfer Phase at 360kHz (Follows Qi
Baseline Protocol)
2. MPP - Full: PRx shall enable the FSK decoder, depending on the decoding result:

a) FSK MPP Pattern: PRx shall proceed to MPP Negotiation Phase (Section 3)
b) FSK NAK Pattern: PRx shall proceed to MPP Negotiation Phase with MPP error status (Section 3)
¢) Timeout / Else: PRx shall proceed according to the Qi specifications (BPP/EPP)

1. FSK pattern response to Configuration (CFG) packets is always transmitted using the default 512
switching cycles.

2. Refer to MPP System Specifications - Communications Physical Layer: FSK (Section 6.2) for more
information on FSK parameters.

Figure 2.4 summarizes the flow.
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Ping Phase
(any frequency)

l

Send

Signal Strength
Identification packet

l

Proceed as non-MPP

PRXx supports
MPP ?

No Qi v1.x PRx

Yes

'

Send MPP Compatible
XID

l

Optional: Send PCH
Data Packet

l

Send Configuration
Packet

|

Proceed to MPP-
Restricted Power
Transfer Phase

MPP-Restricted
mode ?

Active Frequency
is 360kHz ?

No No

Proceed to BPP
Power Transfer
Phase

MPP/NAK
FSK Pattern
Detected ?

Proceed as non-MPP
Qi v1.x PRx

Timeout / ACK

Yes

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

Switching Cycles 512 / 128 FSK 512 switching cycles is only used when PTx responds
to CFG packet (Section 2.2.3)
Otherwise, PTx shall use 128 switching cycles

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

MPP uses predefined FSK parameters as specified in MPP System Specifications - Communications Physical
Layer: FSK (Section 6.2)

Packet Format
MPP FSK Packet structure is shown in Figure 2.5.

Preamble Header Message Payload Checksum

Figure 2.5: MPP FSK Packet Structure

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

Table 2.3: MPP FSK Patterns

Response Pattern b0..b7 Notes

ACK 1111 1111

NAK 0000 0000

ND 1010 1010

ATN 1100 1100

MPP 1000 1000 MPP Pattern

APP 1111 0000 Reserved proprietary pattern (Note)

Note on APP pattern:
The proprietary precursor implementation to MPP uses this pattern. To prevent interoperability problems, use
of this pattern is reserved.

bo ! b1 ! b2 bs ba bs bs | br
3 ONE 33 ZERO ZERO | ZERO ONE ZERO = zERO | ZERO
Figure 2.6: MPP FSK Pattern Format
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2.3.2 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
preamble of the FSK packet as shown in Figure 2.7.

Figure 2.7: MPP FSK Response Timing

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

Table 2.4: MPP PTx Parameters Override

Parameter Symbol Minimum  Target Maximum  Unit

No Power 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 the
Power Receiver using the information embedded in ID and XID packets as described in Section 2.2.2.

From the 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. MPP Support Advertised: Sub-header (byte 0) in XID packet is set to MPP selector (Section 7.1.20)

If the conditions are not satisfied, the Power Transmitter shall proceed to the next phase according to the Qi
specifications.

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

+ Error = None: Communication at 128kHz was established using ’Qi_HB_Low’ digital ping level

+ Error = 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
persist 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
frequency after t_nopower. Otherwise, PTx shall remove the power signal and perform digital ping again
using 128 kHz and ’Qi_HB_Low’ digital ping level.

Figure 2.8 describes the frequency change behavior under Restricted mode.

o)

PTx

1 Digital ping @128kHz (Example) |

SIG

R —————

ID

©oe

XID

S

|_Restricted mode requested |

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

MPP Full Mode

| Digital ping @360kHz |

s

D

e

XID

R ———

CFG

Go

CE

e

Figure 2.8: MPP Restricted Frequency Change Sequence

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

|

Set initial Digital Ping
level and set frequency
to 128kHz

'
’ Digital Ping ‘
v
Receive SIG
| |

v

Receive ID/XID
Packets, if available

!

Proceed as non-MPP
Qi v1.x PTx

PRx Advertised
MPP Support ?

Yes

Communication

established using
Qi_HB_Low digital ping
level ?

XID[MPP Restricted] ==

No Yes
t '

Receive CFG Packet .
Remove Power Signal

l l

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

’ Set Error Status ‘

!

Send MPP FSK ’ Send NAK FSK Pattern ‘
Pattern

Proceed to 360 kHz
digital ping flow

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

v

’ Digital Ping ‘
v

’ Receive SIG ‘

v

Receive ID/XID
Packets, if available

!

Fall back to 128kHz

PRx Advertised

MPP Support ? No —>’ Remove Power Signal

digital ping flow

’ Receive CFG Packet ‘

|

XID[MPP Restricted] ==1

Send MPP FSK Pattern

l

Proceed to MPP
Negotiation Phase

Proceed to MPP

Restricted Mode

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

2.4 Supporting EPP and MPP protocols

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

241 MPP/EPP Support on PRx
PRx may choose to advertise MPP and EPP support by performing the following:

+ MPP Support: Described in section 2.2.2

+ EPP Support: Follow the Qi communications protocol specifications

PRx will send the MPP-XID packet to the Power Transmitter, and also properly set the configuration packet to
advertise EPP support (e.g. FSK parameters, NEG bit set to 1, etc.).

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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242 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 may 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 packet
as described in Qi communications book

PTx uses fixed FSK parameters when engaged in MPP session. If PTx decides to engage in EPP session, PTx
shall use the FSK parameters as described in CFG data packet
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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 rules
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 negotiation phase if the PRx requested to enable
MPP full operating mode.

In this 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 PTx detects a power transfer phase packet e.g. CE packet before completing the MPP negotiation, it shall
remove the power signal, and proceed to Ping Phase. Receiving a CE packet after entering MPP negotiation
phase indicates that PRx was unable to decode MPP FSK pattern correctly. Removing the power signal allows
the PTx to retry activating MPP.

Table 3.1: PRx packets allowed during MPP negotiation phase

Mnemonic Name Section

- Qi negotiation phase packets

SRQ Specific Requests

GET Get request 7.1.11
EDS Enabled Data Streams 7.1.12
REPORT Report 7.1.16
PLAP Power Loss Accounting Parameters 7.1.19
ECAP Extended Received Capabilities 7.1.21
PROPN MPP PRx Proprietary Packets 7.1

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 ONLly 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 - trenegotiate

3.2.2 FSK Cycles

PRx and PTx shall update FSK switching cycles to 128 cycles, immediately upon entering MPP negotiation
phase.

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 ping
configuration used to estimate-k (e.g., digital ping level is not ’Qi_HB_Low’). PTx shall let the PRx know by
responding with FSK NAK pattern to CFG data packet as described in Section 2.2.3. After receiving NAK
pattern, PRx shall enter negotiation phase with error status.

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

When ready, PRx shall request communication restart using EPT/rst instead of sending SRQ/en to avoid
entering Power Transfer 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

Power Transfer Phase is
not allowed

Figure 3.2: Negotiation with error status

3.2.4 Power Transfer Contract Extension

MPP uses Qi EPP power transfer contract elements as a baseline and adds / removes elements as described
in this section.

Not supported elements:

1. Received Power window size: This element is non-negotiable in this version of the specification. Refer
to MPP System Specifications - MPLA PRx Specifications Section 7.3.2.1 for more information.

2. Received Power window offset: This element is non-negotiable in this version of the specification. Refer
to MPP System Specifications - MPLA PRx Specifications Section 7.3.2.1 for more information.

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

4. Received Power Resolution: This element is non-negotiable in this version of the specification and it is

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

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

6. Guaranteed Power: Replaced by Extended Guaranteed Power element, PRx/PTx shall not use this
version of the element.

7. FSK Switching Cycles: Specifies the number of switching cycles per FSK bit. This element is
non-negotiable in this version of the specification.

Supported elements:

1. Power Control Hold-off: Refer to Qi Communication Protocols for more information.
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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6. Cloak Ping Delay: PRx can request a temporary interruption of power (cloak). This element allows PRx
to negotiate the delay between cloak pings.

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

8. 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 to Qi Communication Protocols Section 6.1 for more information on the default values of Qi power contract

elements
Table 3.3: MPP Power Transfer Contract Elements
Element 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
Cloak Ping Delay teloak ms Yes 500 ms Sections 7.1.6,
7.1.7

Cloak Detect Ping Delay tcloakdetect 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 as
described in section 3.3.3).

In addition to frequency selection, PRx may perform the following actions before exiting the negotiation phase.

1. Request PTx ID: Retrieve Qi protocol version and manufacturer code using GRQ data packet (Refer to
Qi Communications Protocol for more information)

2. Request Extended PTx ID: Retrieve MPP PTx Extended ID using GET [PTx ID] Request (Section 7.1.11)

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

It is recommended to perform power related negotiation at the preferred operating frequency i.e. at 360kHz
instead of 128kHz, to avoid losing the negotiated contract elements due to power signal removal caused by
operating frequency changes.

After completing the transactions, PRx shall terminate the negotiation using SRQ/en and then send EPT/rep
to start the frequency change flow as shown in Figure 3.3.
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PRx ' PTx

} Digital Ping @128kHz }

Negotiation Phase
! Switch to 128 FSK switching cycles !

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

R

GET [PTx Extended ID] (Optional)

PTx Extended ID

o PGBt

SRQf/fregsel (Mandatory)

| Power Transfer Phase |

EPT/rep (Mandatory)

! Power signal removed !

} Digital Ping @360kHz }

Figure 3.3: MPP Power Negotiation Flow at 128kHz without error

Documents

Document Sharing Hub

Full document details: 24/30489413 DC


http://www.avadocuments.com/doc/24-30489413-dc
http://www.avadocuments.com/doc/24-30489413-dc

3.3.2 Negotiation flow with PTx error status
Refer to section 3.2.3 for more information.

PRx PTx
[ |

| Digital Ping @128kHz |

XID

| _Negotiation Phase with error status |

! Switch to 128 FSK switching cycles !

GET [Error Status] (Optional)

PTx Error Status

S PHEraSbs

EPT/rst (Mandatory)

! Power signal removed

7% Digital Ping @128kHz (Digital Ping level Qi_HB_Low) )ii

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

| Digital Ping @128kHz |

} Negotiation Phase with error status |

Switch to 128 FSK switching cycles

GET [Error Status] (Optional)

PTx Error Statu

PRx decides to terminate negotiation

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).

After selecting the new frequency and terminating the negotiation using SRQ/en, PRx shall request a re-ping
using EPT/rep to allow PTx to activate the new selected frequency.

1. EPT/rep will cause the PTx to remove the power signal, change the operating frequency to the selected
value and reset the power contract elements.
2. EPT/rst will cause the PTx to remove the power signal, change the operating frequency to 128kHz and

reset the 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 7.1.11)
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

After completing the transactions, PRx shall terminate the negotiation using SRQ/en and transition to Power
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 receiving the parameters from the PTx, PRx shall compute the adjusted coefficients and report the
values to the Power Transmitter using Power Loss Accounting Parameters (Section 7.1.19).

3.44 Power Negotiation
MPP Power negotiation is performed by the Power Receiver as following:

1. Request PTx Extended Capabilities using a GET [ECAP] Request (Section 7.1.11). PTx response is
described in Section 7.2.14.

2. Using SRQ/egpl, select a power level < Negotiable Load Power value reported in PTx Extended
Capabilities packet.

1. MPP uses Qi EPP terms for describing the potential and negotiable load power.

2. Power negotiation is not required if selected level is equal to default level specified in Table 3.3

PTx shall report the maximum negotiable power level in the Power Transmitter Extended Capabilities packet
based on the available power in the system.

Figure 3.6 shows the power negotiation flow.

3.4.5 Retrieve PTx Extended ID
PRx may request PTx Extended Identification Packet using a GET [PTx ID] Request (Section 7.1.11). PTx
response 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
(enabled) data streams on each device. PTx shall respond with PTx Enabled Data Streams packet (Section
7.2.6).

Example: PRx may use the PTx’s response to determine if Qi authentication stream is available.

3.4.7 Power Control Profile
PRx may request the PTx to change the active power control profile and set limitations on power control
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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