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The following UE Power Classes defines the maximmum output power for any transmizsion bandwidth within the
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6225 Test requirements«

The mazxinmun cutput power, derived in step 3 shall be within the range prescribed by the nominal maxinmum cutput
power and tolerancein Table 6.2.2.3-1.+
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jw i . ! FT % *%/\S’, That level can be determined by a variety of reduction
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el A ¥ |process without compromising technical Mo od R F %
SAR™HIIE & accuracy. s oo
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IEC 62209-2 - The maximum power level, Pmax,m, that can be SAR# 5 4 ip]
P transmitted by a device before the SAR room T
N e averaged over a mass, m, exceeds a given limit,
+ % KA SARIim, can be defined. Any device transmitting
F b F MATIEC  |at power levels below Pmax,m can then be
62209-2 Annex K 2 Test|€xcluded from SAR testing. The lowest
reduction 1 lowest possible value for Pmax,m is:
. j Pmax,m = SARIim - m
possible value of For example, an exposure limit of SARIim = 2
Pmax.m P¥ > §_% :xd |W/kg and an averaging mass of m = 10 g give a
BRFTHRTE - & total transmitting power of Pmax,m = 20 mW that
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= N=1 1 E . ..
Wl SARK R > 0 & assessment is based on the unrealistic
SAR Test Report ? assumption that all of the conducted power is
radiated by the antenna and then absorbed in
the body (i.e. none of the power is transmitted
for communication) and all of the absorbed
power is concentrated in the averaging mass.
IEC 62479 gives less restrictive power
thresholds that may be applied in certain cases.
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Annex K
{informative)

Test reduction

K.1 General

TC 106 has the mandate to prepare international standards on measurement and calculation
methods to aszezs human exposure to eleciric, magnetic and electromagnetic fislds. The task
includes assessment methods for the exposure produced by specific zources. |t applies to
bagic restrictions and reference levelzs. However, the establishment of exposure limits is not in
the scope of TC 106.

It iz noted that thiz differs from fypical IEC radiated disturbance EMC standards which do
establizh limits.

Thiz standard pgrovides & reproducible and conservative measurement methodology to
measure the SAR of hand-held and body-mounted wirelezs communication devices, which
can ke used to determine compliance of such eguipment with the human esxposure basic
restrictionz. Clearly, there is a point where the power generated by wirgless devices is at auch
a level that it iz incapable of exceeding the basic restriction. Measurements following thr'e
procedure of this standard might then not be neceszary.

K.2 Testreduction procedure

K.2.1 General

There may be DUTs that generate power at such a level that it is incapable of exceeding the
bagic restriction of the respective exposure guideline. That level can be determined by a
variety of techniques which do not reguire the actual exposure level measurements.
Cetermining this level would speed up the process without compromising technical accuracy.
IEC 2473 proposzses techniques for such purposes and may be applied.

K.2.2 Example 1

The maximum power level, Ppg, o that can be transmitted by a device before the SAR
averaged over a mass, m, exceeds a given limit, 5AR),, can be defined. Any device
transmitting at power levels below Py, o can then be excluded from SAR testing. The lowest
possible value for Ppz, o 18

F = SAR;, = m

T, m

For example, an exposure [imit of 3AR),, = 2 W/kg and an averaging mass of m = 10 g give a
total transmitting power of Py, = 20 mW that would conservatively meet this exposure
limit. For an exposure limit of 3AR, = 1,6 W/kg and an averaging mass of m = 1 g, a total
tranzamitting powsr of Pma:r:.r"l = 1,6 m¥W would conservatively meet the exposure limit. This
assezament is based on the unrzalistic assumption that all of the conducted power is radiated
by the antenna and then absorbed in the body (i.e. none of the power is fransmitied for
communication) and all of the abzorbed power iz concenfrated in the averaging mass.
IEC 62479 gives less restrictive power thresholds that may be applied in cerfain cases.

K.2.3 Example 2

Simultaneousz mulli-band  transmizzsion meang that the device can tranzmit multiple
tranzmission modes at the same time, 2.g9., a Wideband Code Divizion Multiple Access [(W-
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CDOMA) transmizzion at 2 GHz and a Wirelegs Local Area Metwork (WLAMN) transmission af
2,45 GHz. The time-averaged output power of a secondary transmitter {i.e. the lower power
transmitier, 2.g. Bluetooth, WLAN) may be much lower than that of the primary franzmitter
{i.e. the higher power transmitter, e.q., W-CDMA). In some cazes, the secondary transmitter
can be excluded from SAR fesiing when used alone {e.g., using Example 1). However, when
the primary and secondary fransmiiterz are uged fogether, the SAR limit may still be
excesded. A means of determining the threshold power for the secondary transmitter that
allows it to be excluded from S5AR tesfing iz nesded.

One way of determining the threshold power level available fo the secondary franzmitier
(P uailspie) 18 to calculate it from the measured peak spatial-average SAR of the primary
transmitter (SAR, ) according to the squation:

FPayailable = Ptrm ¥ (SAR)m - 3AR ) F AR,

where Pum is the threshold exclusion power level taken from Annex B of IEC 624757 for the
frequency of the secondary transmitter at the separation distance used in the testing.

If the output power of the secondary transmitter is less than Pyyaiaple. S4R measurement far
the zecondary transmitier is not necessary.

The above formula can be easily generalized to the caze where more than fwo transmitiers
are communicating simultaneously. If there are N simuliansous tranzmitiers and the peak
spatial-average SAR of the first N — 1 fransmitters are known (3AR;), then the threshold
power level available to the Nth transmitter can be found from

=1
Favatabie = Fmaem® (SAR, — Z SAR; ) SAR,
i=1

Alternatively, Py, , can be replaced by Fygy m, Which is an easier approach but leads fo more
restrictive power threshald.
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With some other applications, however, the applicability of Part 15 or 18 rules requires a case-
by-case analysis. For example, 1n the case of magnetic resonance imaging systems used to
stimulate molecules to produce a detectable RF field to form body images, the Commission
determined that the use was so unique that 1t was appropriate to apply Part 18 rules* Similarly
devices that use Nuclear Quadrupole Resonance (NQR) techniques for detecting metal
properties, have been authorized under Part 18 In this case, we have focused on the fact that the
RF energy is used to excite the molecules to create nuclear resonance of the material to
determine its property. For certain wireless charging devices that use load modulation to adjust
the instantaneous power levels, 1t was determined that this function should be appropriately
authorized under the Part 15 rules.

RSS-216 issue 1

1.2.1.2 Type 2 (Category Il Radio Apparatus)

Type 2 includes all WPT source subassemblies that use some form of modulation on the wireless power transfer
frequency for transmitting information (including WPT source subassemblies using load modulation techniques — see
definition in Section 4.7) and that comply with the following two conditions:

I. Fundamental emissions are below 490 kHz: and

radio apparatus set out in RSS-Gen — General Requirements for Compliance of Radio Apparatus.

Type 2 WPT source subassemblies are classified as Cateqgory |l radio apparatus, as per RSS-Gen.

Q1 WPC specifications vl.1.2 '

This wersion 1.1.2 of the System Description Wireless Power Transfer, Volume I, Part 1, defines
communications from the Power Receiver to the Power Transmifter only. Section 6 defines the
communications interface. On a physical level, communications from the Power Receiver to the Power
Transmitter proceed using load modulation. This means that the Power Receiver switches the amount of
power that it draws from the Power Transmitter between two discrete levels (note that these levels are
not fixed, but depend on the amount of power that is being transferred). The actual load modulation
method is left as a design choice to the Power Receiver. Resistive, capacitive, and inductive schemes are
all possible. On a logical level, the communications protocel uses a sequence of short messages that
contain the relevant data. These messages are contained in Packets, which are transmitted in a simple
UART like format.
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5.2 Power Receiver to Power Transmitter communications

interface

5.2.1 Introduction

The Power Receiver communicates to the Power Transmitter using backscatter modulation. For this
purpose, the Power Receiver modulates the amount of power that it draws from the Power Signal. The
Power Transmitter detects this as a modulation of the current through and/or voltage across the Primary
Cell. In other words, the Power Receiver and Power Transmitter use an amplitude modulated Power

Signal to provide a Power Receiver to Power Transmitter communications channel.

5.2.2 Physical and data link layers (PRx to PTx)

This section defines both the physical layer and the data link layer of the Power Receiver to Power

Transmitter communications interface.

5.2.2.1 Modulation scheme

The Power Receiver shall modulate the amount of power that it draws from the Power Signal, such that
the Primary Cell current and/or Primary Cell voltage assume two states, namely a HI state and a LO
state.? A state is characterized in that the amplitude is constant within a certain variation A for at least
tg ms. If the Power Receiver is properly aligned to the Primary Cell of a type A10 or MP-Al1 Power
Transmitter, and for all appropriate loads, at least one of the following three conditions shall apply: 10

Ll
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5.3 Power Transmitter to Power Receiver communications

interface

5.3.1 Introduction

The Power Transmitter communicates to the Power Receiver using Frequency Shift Keying, in which the
Power Transmitter modulates the Operating Frequency of the Power Signal.

5.3.2 Physical and data link layers (PTx to PRx)

This section defines both the physical layer and the data link layer of the Power Transmitter to Power
Receiver communications interface. The data link layer supports both Packets and Responses. The format
of a Packet is defined in Section 5.3.2.3. The format of a Response is defined in Section 5.3.2.4.
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