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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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Introduction

Unmanned aircrafts (UAs) operating at low altitudes will provide a variety of commercial services in

the near
airspace,
a central

future. UAs that provide these services are distributed in the airspace. In low uncontrolled
many people operate their own UAs without the assignment of communication channels from
control centre.

This documentdescribes control communication, which is a wireless distributed communication. Control

communication allows control pairs of UA and controller distributed over the airspace to communicate

with eacl
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ISO and I[EC take no position concerning the evidence, validity and scope of these patent rights.
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Attention is drawn to the possibility that some of the elements of this document may be the subjejct

of patent
identifyi
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structure, which enables UAs and controllers to independently use the communication [i
by each other. A wireless distributed communication described by this document is intended
d in licensed frequency bands.

[EC 4005 series consists of the following four parts:

005-1:  To support various services for UAs, it describes a wireless distributed communicp-
tion model and the requirements that this model shall satisfy:

}005-2: It describes communication in which all units involved. in-lJA operation can broad
cast or exchange information by sharing communication resources with each othgr.

005-3  (this document): It describes the control communi¢ation for the controller to con-
trol the UA.

005-4: It describes video communication for UAste'send video to a controller.

brnational Organization for Standardization<\(ISO) and International Electrotechnidal
ion (IEC) draw attention to the fact that it is claimed that compliance with this document may
he use of patents.

brs of these patent rights have assuted ISO and [EC that they are willing to negotiate licencgs
hsonable and non-discriminatory-terms and conditions with applicants throughout the world.
spect, the statements of thetholders of these patent rights are registered with ISO and IEC.
ion may be obtained from the patent database available at www.iso.org/patents.

rights other than those in the patent database. ISO and IEC shall not be held responsible fpr
g any or all suchpatent rights.
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Telecommunications and information exchange between
systems — Unmanned aircraft area network (UAAN) —

Part 3:
Physical and data link protocols for control communication

1{ Scope

This document specifies communication protocols for the physical and data link layer fof control
coammunication, which is wireless distributed communication network for units‘related with unmanned
aircrafts (UAs) in level II.

This document describes control communication, which is one-to-one\cOmmunication betwgen a UA
amd a controller.

2| Normative references

The following documents are referred to in the text in Such a way that some or all of theil content
canstitutes requirements of this document. For dated-references, only the edition cited applies. For
undated references, the latest edition of the referenced*document (including any amendments) applies.

ISO/1EC 4005-1, Telecommunications and information exchange between systems — Unmannel aircraft
artea network (UAAN) — Part 1: Communicationmodel and requirements

[SO/IEC 4005-2:2023, Telecommunications, and information exchange between systems — Unmanned
aircraft area network (UAAN) — Part 2;(Physical and data link protocols for shared communicatipn

[SO/IEC 4005-4, Telecommunications and information exchange between systems — Unmanne{l aircraft
area network (UAAN) — Part 4. Physical and data link protocols for video communication

10 21384-4, Unmanned aircraft systems — Part 4: Vocabulary

3| Terms and definitions

For the purposes.af this document, the terms and definitions defined in ISO/IEC 4005-1, ISO/IEL 4005-2,
[0 21384-4vand the following apply.

[0 and TE€ maintain terminology databases for use in standardization at the following addre§ses:

ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
subchannel map
2-bit string indicating whether subchannels are available

Note 1 to entry: In wireless distributed communication, the subchannel map of each unit is generally different.

4 Abbreviated terms

CC Control Communication

© ISO/IEC 2023 - All rights reserved 1
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CRC Cyclic Redundancy Check
CSCH Control Subchannel

DLL Data Link Layer

DS Dedicated Slot

FN Frame Number

IWR Initial WOrk Resource

LFSR Linear Feedback Shift Register
PB Parsing Block

PKH Packet Header

PN Pseudo Noise

SA Source Address

SC Shared Communication

TSB Tone Slot Block

TX Transmission

UTC Coordinated Universal Time
VC Video Communication

VSCH Video Subchannel

5 Phypical layer

5.1 Chpannel and frame structure for data channel

5.1.1 umber of data channels and bandwidth

The numper of data chantiels is N as shown in Figure 1. N is greater than or equal to one. The bandwidth
of one data channel is’1,25 MHz. The N is determined in the upper layer.

125MHz | 125MHz | @ @ @ 1,25 MHz

L0 FTE Y TR VAR
\tVU) (1) UrIV=1])

Figure 1 — Data channels in frequency region

5.1.2 Frame structure

The frame length of the data channel is 1 sec and consists of 500 slots and one slot time T is 2 ms as
shown in Figure 2. FN is a frame number that varies from 0 to 59 and has the same value as the second
of the current time.

2 © ISO/IEC 2023 - All rights reserved
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A 4

#0 #1 #2 #3 ececccceccee | #498 | #499

A

a  1frame, Ty=1sec=500 T,

b [ Tslot, T, = 2 ms.

Figure 2 — Frame structure of the control channel

5/1.3 Slot transmit time mask

The transmission time mask of a slot is shown in Figure 3.

» »

al 2Zms.
b [ Modulated signal.

Figure 3 — The transmission time mask of a slot

T
2)T,is 1297, T5is 1299, T, isd.344.
T

is 0 pus as the start time of the slot and the power amplifier is gated on and unmodulated fir
begin to be transmittéd) T; is an offset at which modulation signal transmission starts. T, is

gdted off, and transmission of unmodulated fine signals is stopped. The transmit power of T, tq
T} shall be at least 50 dB less than the modulation signal transmit power.

5/1.4 Subchannels

5[1¢4;:1 General

, Ty, T3, T, are symbol offsets from T, and symbol time is 1/672000 sec. Each value is as follpws: T} is

e signals
an offset

aff which the transmission of the modulated signal ends. T; is an offset at which the power amplifier is

T, T,to

One data channel consists of 20 subchannels as shown in Figure 4. Subchannel y of control channel x is

composed of the following slot set.

CCHx,y = Sx,z' Sx,z+20' Sx,z+40' e Sx,z+480
v, evenframe

Z=
y+2-|(ymod4)/2|x4,  oddframe

where

y is subchannel number, y=0, 1, ..., 19;

© ISO/IEC 2023 - All rights reserved
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S

vz is slot z of control channel x.

20
40
60

100
120
140
160
180
200
220
a <240
260
280
300
320
340
360
380
400
420
440

\_ 480 )

a  CCH,
b CCH
¢ CCH
4 CCHybg

e CCH,
Figure 4 — Subehannel structure of control communication in even frame

A subchannel consists/ef 25 slots, the i-th slot resource of the subchannel y of the channel x is indicatg¢d
by SR, ;|and thesubchannel y of frequency channel x is indicated by CCH, . Therefore, CCH, , is ps
follows.

SR ..-SR

~\
T~
—r

CCH)| R :SRx,y,O' x,y,1 X,y,24

where SRx,y,i is i-th slot resource of subchannel y of channel x, i=0, ..., 24.

5.1.4.2 Up and down link decision of slot resources

For SR, ,;, 5 slots satisfying (i mod 5) =(FN mod 5) are downlink and remain 20 slots are uplink, where
mod means modulo operation.

5.1.5 Initial work resources (IWR) and channel

The upper layer can set the initial work resource (IWR) as follows, and the use of the IWR is determined
by the upper layer.

4 © ISO/IEC 2023 - All rights reserved
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Four subchannels of frequency channel N_IWR, CCHy ywg 16 CCHy jwr17 CCHN twr1s CCHN 1wr 19
are designated as initial work channels. They are newly named IWRCH,, IWRCH,, IWRCH,, IWRCH;
respectively. These four initial work channels are not used for control, but are initially used to allocate
control subchannels (CSCHs) between the UA and the controller, where N_IWR is received from the
upper layer with UPtoDL.InfolWRSlot.

The 25 slots of IWRCHy are divided into five IWRs in order.

IRy,i = ISRX,Si 'ISRX,5i+1 'ISRX,5i+2 'ISRX,5i+3 'ISRX,5i+4

3

W]

5

T
th
b
Y:
dg

It

D
th

5

T
of
sl

here
y is an IWRCH number and has the value from 0 to 3;
ISR, ,; is i-th slot resource of IWRCH,,

1.6 Dedicated slots and dedicated subchannels

he upper layer can pre-determine one or more subchannels as dedieated subchannels. In
e tone subslot sets mapped with the dedicated subchannel is not used as a competition tong
e used for other purposes. Slots in the dedicated subchannel are;uséd as dedicated slots (DS
veral dedicated slots can be assigned to UAs and controllers in.advance. UAs and controller]
pdicated slots without competition.

is recommended to set the dedicated subchannel in frequency channel N_IWR.

edicated subchannel information and dedicated slot information are received from an up
rough UPtoDL.InfoDedicatedChannel and UPtoBL:InfoDedicatedSlot.

2 Channel and frame structure for.tone channel

2.1 Frame structure and bandwidth

he tone channel of the control communication indicates a competitive tone channel. The frar
tone channel is 1 sec and the number of slots per frame is 500. Four tone slots constitute
bck block (TSB). Thus, thefe'are 125 TSBs in one second frame as shown in Figure 5.

a

b

|

H#O | #1 | #2 | #3 | #4 | #5 | #6 | #7 | e @@ [#498[#499

his case,
b and can
). One or
s use the

per layer

he length
one tone

a
b

C

1 frame, T; = 1 second = 500 T
1slot, Ty =2 ms.
1 slot block, Ty, = 8 ms.

Figure 5 — Frame structure of tone channel in control communication

The bandwidth of the tone channel is 250 kHz. FN is a frame number that varies from 0 to 59 and has
the same value as the second of the current time.

©
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5.2.2 Slot transmit power

The maximum slot transmission power of the tone channel, PmaxTCH, is received as UPtoDL.
InfoPowerParamCCH from the upper layer. The transmission power of the tone subslot signal is
determined by adding the PTX_CCHTCH_differ value to the transmission power of the mapped CSCH.

5.2.3 Slot block structure

There are three types of slot blots. TSBtype0, TSBtypel, TSBtype2 are these. The type of each slot blot

of the TC

H is received from the upper layer as UPtoDL.InfoTSBTypeMap.

There ar
subslots

p 132 subslots in one slot block of TSBtype0. The length T of the subslot is 60 us. The 1]
hre divided into four parts, as shown in Figure 6, according to each slot numbers.

a

0,0) | (

boe !
a Type
b 1 slot
¢ TSS
d 40 pd
In case o
— (0,4
4n),
where (x
— {5
- {S4n+

=pH0 us.

.
) (02) | (03) | (1L0) | (L) | (1,2) | (13) | eee [(163)] [(17,0)|(17,1)[(17,2) see (32,0)|(32,1)| (32.2) | (32.3) i
|
[ [
bold b d
0.
block, Ty, = 8 ms.

Figure 6 — Type 0 TSB structure

 TSBtype0, n-th slot blo€k'is composed as follows.

n), (0, (4n + 1)), (0, (@n+2)), (0, 4n+3)),(1,4n), (1, 4n+1)), (1, (4n+2)), (1, 4n + 3)),..., (3
32, (4n+ 1)), (32;.(4n + 2)), (32, (4n + 3))

y) is the x-th subslot of the y-th subslot set. The 132 subslots are divided into four subslot sef
={(0, 4n} A1, 4n), ..., (32, 4n)}
L1 ={(0, (4n + 1)), (1, (4n + 1)), ..., (32, (4n + 1))}

o

—  {S4ne2f =X, B 200, (L G+ 20, -, (32, Bn + 205
— {Synea} = {0, (4n + 3)), (L, (4n + 3), ., (32, (4n + 3))}

where {S,} is the x-th subslot set.

There are a total of 80 subslots in TSBtypel. The length T, of the subslot is 100 ps. The 80 subslots are
divided into four parts, as shown in Figure 7, according to each slot number.

© ISO/IEC 2023 - All rights reserved
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) : L
00 [ (01 ] (02) | (03) | (L) | (L) | (1L,2) | (1,3) | eee |(163)|(17,0)|(17,1)|(17,2) oo (19,0){(19,1) | (19,2) | (19,3)
| |
| c |
a | Typel.
b1 1slotblock, Ty, =8 ms.
¢ Ti =100 ps.
Figure 7 — Type 1 TSB structure
The n-th slot block that belongs to TSBtypel is composed of the fellowing subslot combinations.
— (0, 4n), (0, (4n + 1)), (0, (4n + 2)), (0, (4n + 3)), (1, 4n), (1, é&n + 1)), (1, (4n + 2)), (1, (4n + 3]),..., (19,
4n), (19, (4n + 1)), (19, (4n + 2)), (19, (4n + 3))
The 80 subslots make up four subslot sets.
—1 {84, =1{(0,4n), (1, 4n), ..., (19, 4n)}
—t {Sans} ={(0, (4n + 1)), (1, (4n + 1)), ..., (19 (4n + 1))}
— {S4n42) =10, (4n + 2)), (1, (4n + 2) )., (19, (4n + 2))}
1 {Sans3} ={(0, (4n + 3)), (1, (4n &3)), ..., (19, (4n + 3))}
There are a total of 40 subslotsiin TSBtypeZ. The length T, of the subslot is 200 ps. The 40 sulpslots are
divided into four parts, as-shewn in Figure 8, according to each slot numbers.
| rl
J b Lo__
00) | 0D [ 02) | ©03) | (LO) | (L) | (1L2) | (13) | wes | (70) | (71) | (7,2) | (7.3) s ©0) | 1) | (92) | 9.3)
| |
a  TypeZ2.
b 1slotblock, Ty, = 8 ms.
¢ Ty =200 ps.
Figure 8 — Type 2 TSB structure
© ISO/IEC 2023 - All rights reserved 7
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The n-th slot block that belongs to TSBtype2 is composed of the following subslot combinations.

— (0,4n), (0, (4n+1)),(0,(4n+2)),(0,(4n+3)),(1,4n), (1,(@4n+1)), (1, (4n+2)), (1, (4n + 3)),..., (9, 4n),
(9, (@n + 1)), (9, (4n + 2)), (9, (4n + 3))

The 40 subslots make up four subslot sets.

— {S4,1 =1{(0, 4n), (1, 4n), ..., (9, 4n)}

— {Saney ={(0, 40 + 1)), (1, (4n + 1)), ..., (9, (4n + 1))}
— {Sunp} ={00,(@n +2)), (1, (4n +2)), ..., (9, (4n + 2))}

— Sy} ={(0, (4n + 3)), (1, (4n + 3)), .., (9, (4n + 3))}
Regardlegss of the type of TSB, there are a total of 500 subslot sets in one frame.

5.2.4 Subslot transmission time mask

Subslot transmission time mask is shown in Figure 9.

a b

1us 40 ps 1 ps

0 1 2 3 4
Key
Ty 0ps
Ty, Ty, T3, [T, time offsets from T,
a Subslot start.
b Subslot end.
¢ Tone signal.
d Guard time.

Figuré 9 — Subslot transmission time mask

T,, Ty, T4 and T, are timefoffsets from T. T; is 1 ps, T, is 41 ps, and T3 is 42 ps.
In TSBtypeO, T, is 60%s; guard time is 18 ps.

In TSBtypel, T, is:100 ps, guard time is 58 ps.

In TSBtypeZ:T} is 200 ps, guard time is 158 ps.

T, is the time when the power amplifier is gated on, and unmodulated fine signals begin to be
transmitted. T} is the time at which transmission of the modulated signal begins. T, is the time at which
transmission of the modulated signal is terminated. T; is the time when the power amplifier is gated
off and the transmission of unmodulated fine signals is stopped. The transmission power of the time
region from T to T; and the transmission power of the time region from T, to T5 shall be 50dB or more
less than the modulated signal transmission power.

5.2.5 Subslot signal waveform

The subslot signal waveform is the same as that of shared communication. See ISO/IEC 4005-2:2023,
5.1.2.3.

8 © ISO/IEC 2023 - All rights reserved
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The modulation scheme of subslot signal is on-off keying. The subslot signal is started at T; and
transmitted during the 40 ps interval. The waveform of the subslot transmission signal uses a raised
cosine function. The subslot signal is generated by the following formula.

mo(t—2T -
g(t;x)= cos (mar( ) 5 sinc((t 2T) ), 0<t<4T (4)
1-(2a(t—2T)/T) T
where
a is 075 asaroll-off factor:

T is 10 ps as a raised cosine period.

5|3 Encoding procedure
The encoding procedure is identical with that of shared communication. See ISO/IEC 4005-2:2023, 5.2.

The final encoded signal is located between T, and T, in Figure 3, i.e. in the'modulated signal part.
5|4 Physical layer procedure

54.1 Synchronization
All messages shall be transmitted based on UTC absolute time. All times are measured on UT(.
The synchronization mode of the unit includes 'A sync%.*B sync' and 'C sync".
— Asyncis synchronization obtained from UTCs

— B syncis secondary synchronization acquired from the synchronization signal of the A syhc unit.
— Csyncis sync status within 20 sec after sudden loss of sync in A or B sync mode.
Alsync unit shall know the date, houtyminute, second, slot number.

The time error of A sync shall be within £0,4 ps. The time error of B sync shall be within +4 ps.[The time
efiror of C sync shall be within#5 ps.

The frequency error of-A-sync shall be within +0,1 ppm. The frequency error of the B synd shall be
wlithin 0,2 ppm. Thefrequency error of the C sync shall be within +0,3 ppm.

54.2 Subchannel power

The maximum power of the CSCH, PmaxCCH, is received as UPtoDL.InfoPowerParamCCH ffrom the
upper layer. The maximum transmission power and minimum transmission power of each LSCH are
rgceived from the upper layer as UPtoDL.InfoPowerParamCCHsub. The power control of eacl|1 CSCH is

dé¢senibed in the resource allocation procedure.

5.4.3 Measurements

The physical layer shall have the ability to measure the following parameters. The received signal
power of a tone subslot, the received signal power of a data slot, and propagation delay time of the
received data signal shall be measured. The receiving power determination point shall be the receiving
antenna connector.

5.4.4 Coexistence operation

If the hardware of shared communication described in ISO/IEC 4005-2 and the hardware of control
communication described in this document and the hardware of video communication described in
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ISO/IEC 4005-4 are completely physically isolated and do not affect each other at all, it shall be allowed
that they do not perform coexistence operations, which is implementation dependent. In general, the
three communications affect each other, and in this case, the following coexistence operations shall be
performed.

The TX operation of a shared slot includes the TX of the corresponding shared slot and the TX operation
in the mapped tone subslot set. The TX operation of a control communication includes TX of the mapped
tone subslot set and CSCH TX. The TX operation of video communication includes TX of a mapped tone
subslot set and VSCH TX.

When a A periodically broadca nformation to a snared slot ol a snared channel, a shared_sipt
and a torje subslot set mapped to the shared slot generally require 1 slot and 4 slots, respectively, for’TX

operation of the control channel overlap, the TX operation of the shared slot shall be performged:
A CSCH and a VSCH shall be allocated so that they do not overlap in time.

The TX time of the tone subslot set mapped with mandatory periodically broadcasted shared slot, the
TX time ¢f the tone subslot set mapped with the CSCH, and the TX time of the tehe subslot set mapp¢d
with the VSCH shall not overlap each other. If the control TSB type is TSBtype0, the control tone subslpt
set and the shared tone subslot set can be located in the same TSB. In this case;the two tone subslot set
numbers|shall be different. If the control TSB type is not TSBtype0, the control tone subslot set and the
shared tgne subslot set cannot be located in the same TSB.

The TX operation time of the tone subslot set mapped with a CSGH'can overlap the TX time of a VSCH,
and in this case, the corresponding video slot cannot be transmitted. The TX operation time of tl:e
tone subslot set mapped with a VSCH can overlap with the slot’TX time of a CSCH, and in this case, the
corresponding control slot cannot be transmitted.

The coexistence operation of the tone subslot set mapped with an IWR is the same with coexistenge
operation of the tone subslot set mapped with the CS€H.

6 Data link layer

6.1 General

The data[link layer allocates subehannels consisting of 25 slots to controllers and UAs. The controllpr
can use this subchannel to control the UA. The typical application service of control communicati¢n
is that the controller controtsithe UA, but it is possible to provide other services through the occupig¢d
control link. This is deteryminied at the upper layer.

The procedure of using-the subchannel is shown in Figure 10 and as follows:

— negotiation efisubchannel number to be allocated;

— competition for allocation and generated link confirmation;

— occupation and management of SUbChanneis;
— subchannel return or reallocation.

Firstly, the UA and the controller each create a map of the available subchannels. The controller selects
one of the subchannels available together and the controller transfers the selected subchannel number
to the other unit. This process can be performed by the CC DLL as well as SC DLL.

After that, the UA and the controller attempt to allocate subchannel at the same time. Subchannel can
be allocated only when the UA and the controller succeed in allocation at the same time. Therefore, it is
necessary to confirm whether a link is formed.
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If the subchannel allocation is successful, the UA and the controller simultaneously perform slot clearing
to occupy the subchannel. While occupying a subchannel, the UA and the controller constantly check for
collisions of subchannel resources. They also calculate the amount of interference from neighboring
channels.

If collision of subchannel resources or interference with neighbouring channels exceeding the threshold
is detected, the UA and the controller reallocate the subchannel. To do this, the UA and the controller
decide which subchannels to reallocate and perform allocation competition on that subchannel.

The UA and the controller return the subchannel when they can no longer maintain or need to maintain

them.
Start
(UPtoDN.ReqGetCSCH)

Subchannel number negotiation <

Competition for subchannel allocation

A

Generated link confirmation
(DNtoUP.NotiGetCSCH)

Subchannel occupation and management

Return or Reallocation ?
(DLtoUP.NotiCSCHStatus)

Reallocation

Return

Subchannel return

Figure 10 — Subchannel use procedure

NOTE Detecting resource collision satisfies the data link design requirement described in ISO 21384-2[1]
that the design of the data link mitigates co-channel interference with other users of the spectrum.

© ISO/IEC 2023 - All rights reserved 11


https://standardsiso.com/api/?name=5961eba9634ae317632639be23ed0680

ISO/IEC 4005-3:2023(E)

6.2 Channel mapping and measurements

6.2.1 General

Allocating subchannel resources is performed by a tone channel. One subslot set in a tone channel and
one subchannel have a mapping relationship. When one tone subslot set is allocated, the subchannel
mapped thereto is allocated.

In order for a UA and a controller to allocate a subchannel, the UA and the controller shall find
subchannels that can be allocated at the same time. To this end, the UA and the controller determine
allocable|{subchannels by calculating the interference power for each subchannel.

6.2.2 Mapping of communication resources and subslot sets

The competition for allocating a subchannel or an IWR is performed in the subslot set mapped therefo.
Subslot sets are mapped to subchannels or IWRs.

If the upper layer does not specify IWRs, the tone subslot set 0 to the tone subslot set 19 are left empty.
When th¢ IWRs are specified, the tone subslot sets are mapped as follows.

The tone|subslot sets {Sy}, {S1}, {S2}, and {S5} are mapped to IR o, IRy o, IR, p.@hd IR; ; respectively.
The tone|subslot sets {S,}, {Ss}, {S¢}, and {S;} are mapped to IR 1, IR, 4 IR5 1, and IR; | respectively.
The tone|subslot sets {Sg}, {So}, {S10}, and {S;1} are mapped to IR, $)IR; ,, IR, 5, and IR; , respectively.
The tone|subslot sets {S;,}, {S13}, {514}, and {S;5} are mapped toJR 5, IR, 3, IR, 3, and IR; 5 respectively]
The tone|subslot sets {S¢}, {S17}, {S1g}, and {S;¢} are mapped to IR 4, IRy 4, IR, 4, and IR; 4 respectively.

The tone|subslot set {S,,,,¢.,} is mapped to the subclyannel CCH, , where m is 20x+((y+8) mod 20) and

n is as follows. 7
0, evenframe |
n = P
20 —(x mod 2)x 40, add" frame

Thereaftpr, {S,,.20.,} mapped to CCHy,is expressed as {S, ,}.

As mentjoned above, the four subchannels of frequency channel N_IWR, CCHy w16 CCHY 1wr 7
CCHy 1w 18 CCHy 1wr 19 areewly renamed as IWRCH, IWRCH,, IFRCH,, IWRCH3. Therefore, the tohe
subslot sets mapped with tlése four subchannels are not used. The upper layer can designate thepe
tone subslot sets as information tone subslot sets. The slot block type of the tone subslot sets from {S},}
to {S19} i§ TSBtype2.

This magping is shown in Figure 11.

b HO [#1[#2 [#3 [#4 | #5 | #6 | #7 [#8[#9
10|11)12(13|14|15(16|17|18(|19

20(21)22(23|24|25(26|27(28|29(30|31|32(33|34|35(36|37|38(39

40(41(42(43(44|45|46|47(48(49(50(51|52|53|54|55[56(57|58|59

a) Even frame
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b
H#O | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8|#9 10111 )12 11311415 16| 17| 18| 19

40(41(42|43(44|45|46|47|48(49|50(51 (52|53 (54|55|56|57|58|59

b) 0dd frame

a IRO,O' IRl,O' IRZ,O' 1R3,0, IRO,l' IRl,l' . 1R2‘4, IR3'4
b1 Tone subslot set.

¢| CCHy,y CCHy 13, - CCHy 14

d| CCH, 1y CCH, 13, ... CCH, 1

Figure 11 — Mapping of control subchannel (ESCH) and tone subslot sets

62.3 Interference power calculation

Inforder to allocate the CSCH, the unit shall calculaté the interference power in the allocable subghannels.
The interference constants for calculating the interference power are N, IC4, IC,, ..., ICy_; and|received
ag UPtoDL.InfolCConstant from the upper ldyer. Where N is the number of CCH channels.|The unit
of interference constants is dB. The estimated interference power of the subchannel is expressed as
PImCCH,.

The interference of the subchannelGCH,, experienced by the controller is calculated as follows.

N-1
PImcCCHy = " (PmdCCH; |, ~1C, ) (6)

where PImdCCH; , is the) reception power of the tone transmitted by the UA in the tone sybslot set
mfapped with CCF; and the unit of this is dBm. The unit of (PImdCCH; -IC,,_;) is also dBm.

The interferenee.of the subchannel CCH,, experienced by the UA is calculated as follows.

N-1
PImdGCH, =" " " (PmcCCH; , ~IC ;) (7)

where PImcCCH, , is the reception power of the tone transmitted by the controller in the tone s11bslot set
mapped with CCH; .

IWRs exist in four subchannels of frequency channel N_IWR, CCHy g 16 CCHy 1wr 17 CCHy 1wr 18
and CCHy g 19- Therefore, the interference power of the IWR is equal to the interference power of
CCHy 1wr.16 CCHy 1wr,17 CCHy 1wr 18 and CCHy ywr 19- PIMCIR, , is the interference power of the IWR in
controller and PIdeR yis the interference power of the IWR in UA.

PImcIR; \, =PImcCCHy _yp 16+y

(8)
PImdIR; , =PImdCCHy jypR 164y
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6.2.4 Subchannel map

Each unit shall make a subchannel map indicating the availability of subchannels. The subchannel map
is expressed in 2 bits per subchannel. If the subchannel interference PImCCH, , is equal to or less than
PTH_SMIO, 2 bits are '11". If it is greater than PTH_SMIO and less than PTH_ SMIl 2 bits are '10". If it is
greater than PTH_SMI1 and less than PTH_SMIZ2, 2 bits are '01". And if it is greater than PTH_SMI12, 2
bits are '00', where PTH_SMIO, PTH_SMI1, and PTH_SMIZ2 are threshold values for writing a subchannel
map and are received as UPtoDL.InfoPowerParamCCH from an upper layer. In addition, the upper layer
can designate available subchannels as UPtoDL.InfoApprovedSubchMap and subchannels that cannot
be used are written as '00'.

t has allocated a control channel shall broadcast its own location, controller locatiomn; a:ld
ion power through the SC using a 0x86 parsing header, where ‘Ox’ means hex notation and
if shall receive an SC signal transmitted by other units.

can know the currently occupied subchannels from the SC signal, and if the“distance fo
r the controller occupying the subchannels is greater than d_mapl, subchannels whope
ion power is less than PTXmapO0 are expressed as '10', and subchannels above PTXmap0 aid
Xmapl are expressed as '01', and subchannels above PTXmap1 are expressed as '00". If the
o the UA or the controller occupying the subchannels is greater thaird. map0 and less than pr
equal to d_map1, subchannels with transmission power less than PTXmap2-are expressed as '10', and
subchannels greater than PTXmap2 and smaller than PTXmap3 are expressed as '01' and subchanngls
greater than or equal to PTXmap3 are expressed as '00', where/PTXmap0, PTXmapl, PTXmap?,
PTXmapB, d_mapO0 and d_map1 are threshold values for subchannél'ap creation, and are received s
UPtoDL.InfoPowerParamCCH from an upper layer.

distance

As a resylt of receiving the tone signal of a tone subslot set, ifthe received power is greater than PTH
TONE, i.¢. if the subchannel is occupied, the subchannel is.€xpressed as '00". In addition, if there is o
informatjon on the subchannel, it is expressed as '00". In addltlon the subchannels CCHy 1wr 16 CC

map is 4PN. N is the number of CCH channels. Theipper layer can transmit a subchannel map in ofe
packet or divided into several packets and it is also possible to transmit through a SC broadcast slot.

When cr¢ating a subchannel map, a UA canieréate a subchannel map with '00' for subchannels in whi¢h
transmigsion overlaps with a shared slot.ciirrently occupied by itself and the tone subslot set mapp¢d
thereto. Among the 20 subchannels existing in one control channel, 6 subchannels correspond to this.
The uppdr layer can request this by-using SCmake00 of the UPtoDL.InfoMapOption interface.

6.3 Supchannel negotiation for allocation

The upp¢r layer candetermine in advance a CSCH to be allocated and transfer it to the data link. [n
, UPtaDLvReqAllocatingDedicatedCSCH or UPtoDL.ReqUsingDedicatedCSCH is used. Wh¢n
a subchdgnnel \to' be allocated is not determined, a UA and a controller shall first negotiate whi¢ch
subchanmel to allocate before allocating a subchannel as shown in Figure 12. In this case, UPtoDIL.
ReqGetC5EHHsused-

a) For subchannel negotiation, the controller first requests the UA to transmit a subchannel map with
PB 0x02.

b) When the UA receives this request, it transmits its own subchannel map to the controller using PB
0x03.

c) After receiving the UA's subchannel map, the controller selects one of the allocable subchannels.
Then, it requests the UA to allocate the selected subchannel using PB 0x04.

d) If the subchannel requested for allocation is allocable, the UA transmits an ACK using PB 0x05 and
goes to the subchannel allocation stage. If it is not allocable, it transmits its own subchannel map
again with NACK.
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e) When the controller receives an ACK, the controller goes to the subchannel allocation stage or
receiving the NACK, the controller performs c) again. If all ACK/NACK is not received, the controller
performs a) again or report a failure to the upper layer.

Controller UA

Subchannel map request

Subchannel map response

Subchannel
negociation < Decided CSCH

ACK/NACK

Figure 12 — General subchannel map negotiation\procedure

When the UA is transmitting its own subchannel map using PB-0x87 in the shared channel, and the
cantroller can receive this, it is possible that the controller does not request the UA to trapsmit the
sybchannel map as shown in Figure 13. The procedure in this case is as follows.

a) The controller selects one subchannel from among allocable subchannels using the |received
subchannel map of the UA. Then, it requests the UA to allocate the selected subchannel fusing PB
0x04.

b] If the subchannel requested for allocation;is allocable, the UA transmits an ACK using PB Px05 and
goes to the subchannel allocation stagellf it is not allocable, it transmits its own subchahnel map
again with NACK.

c)] When the controller receives an-ACK, the controller goes to the subchannel allocation| stage. If
NACK is received or not all ACK)/NACK is received, a) is performed again or a failure is reported to
the upper layer.

Controller UA
Decided CSCH
Subchannel
negociation ACK/NACK
2 - 12 Col. ol 1 Py A L Lol 1 H 1
X lsul C1J JUUCIIAIIIITT lllal) lleUtlatlUll lJl ULTCUUI T WIITCII SUULIIAIIIITIT lllal} IS5 UlIvd CaSt

When the UA and the controller negotiate a subchannel number, they perform subchannel negotiation
using shared communication or a dedicated slot or IWR. Transmission power control related to
subchannel negotiation is performed using PB 0x06 and PB 0x07. PB 0x06 represents its own
transmission power and reception power of the counterpart's signal, and PB 0x07 represents its own
transmission power and designates the power to be transmitted by the counterpart.
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6.3.1.1 Generation of effective subchannel map

The controller receives the subchannel map from the UA and generate an effective subchannel map. The
effective subchannel map is generated by selecting a lower value from the controller subchannel map
and the UA subchannel map.

6.3.1.2 Parsing block of shared channel related to subchannel allocation

The UA can broadcast its subchannel map using PB 0x87 in the slot of the shared channel. The parsing
field of PB 0x87 is shown in Table 1.

Table 1 — Parsing field of 0x87

Bits Description
[0:4] Starting channel number
[5:9] Map length that indicates [5:9]*40.
[10:[5:9]140+9] Variable subchannel map

[x:y] means from the x-th bit to the y-th bit of the related field.

6.3.1.3

The pars
parsing f

Parsing block of control channel related to subchannel allocation

ing blocks used in the control channel are 0x02, 0x03, 0x04,:0x05, 0x06, 0x07. PB 0x02 has mo
ield. The parsing field of PB 0x03 is shown in Table 2.

Table 2 — Parsing field of 0x03

Bits Description
[0:4] Starting channel number
[5:9] Map length is [5:9]*40.
[10:[5:9]140+9] Variable subchannel map,
The parsjng field of PB 0x04 is shown in Table 3.
Table 3 — Parsing field of 0x04
Bits Description
[0:4] Channehiiumber
[5:9] Subchannel number
The parsjng field of RB.0x05 is shown in Table 4 and Table 5.
Table 4 — Parsing field of 0x05 with ACK
Bits Description
[0] This bit is ‘1" and means ACK.
Table 5 — Parsing field of 0x05 with NACK
Bits Description
[0] This bit is ‘0’ and means NACK.
[1:5] Starting channel number
[6:10] Map length is [6:10]*40.
[11:[6:10]*40+10] Variable subchannel map

The parsing field of PB 0x06 is shown in Table 6.

16
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Table 6 — Parsing field of 0x06

Bits Description
[0:6] Own transmit power with the range of -40 dBm(0) ~ 40 dBm(80)
[7:13] Received power of counterpart signal with the range of -115 dBm(1) ~ -10dBm(106),
0xFF means ‘unknown’ and 0x00 means smaller than -115dBm.

The parsing field of PB 0x03 is shown in Table 7.

Tabhle 7 Parcin
++e— -5

1z field of 007

Bits Description
[0:6] Own transmit power with the range of -40 dBm(0) ~ 40dBm(80)
[T:13] Required transmit power of counterpart, the range is same with [0:6]:

6Jj3.1.4 Subchannel selection for allocation

The data link of the controller generates an effective subchannel map-tsing the subchapnel map
transmitted by the UA and its own subchannel map. When the UA transimijts only a part of the sult)channel
mpap, all values that are not transmitted are regarded as a value of.'00". The effective subchapnel map
isachieved by selecting a lower value from the two subchannel-maps, i.e. if one of the two [values is
'00, regardless of the other value, the bit of the corresponding subchannel is '00". The data link of the
cantroller determines one subchannel for allocation from, the effective subchannel map. If tHere is no
v4lid subchannel, it is reported to the upper layer.

Iflthere are subchannels having a value of '11', the controller shall select one of the subchannels.

Iflithere are no subchannels having a value of '11, the controller can select one subchannel fropm among
tHe subchannels having a value of '10' only s#when the value of SubChannelAbility10 of the| UPtoDL.
InfoMapOption interface is set to 1.

If|there are no subchannels having a yvalue of '11' or '10', the controller can select subcharnel from
among subchannels having a value ¢f'01' only when the value of SubChannelAbility01 is set tq 1.

Iflthe number of selectable subchannels is NUMgjqctaple subchy the controller calculates the Ngrdinal-th
usable subchannel from the-gffective subchannel map using a PN code generator. The order [from the

z¢roth subchannel to the fNUM e ctaple subch ~1)-th subchannel is determined by the following fules.

The smaller the x valuein the subchannel CCH, ), the faster the order. And when the x valugs are the
sgme, the smaller they value, the faster the order.
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a, = 1 a, a, a, a,; a, ays
D, D, —D— D, —D— D, | e0@@® D Dos =D Doy =D Das
bl b2 b3 b23 b24 bZS
Va Jan Y Y Jany Jany PN
Key
a, ak-tif bit for AND operation with D,
b, ak-tf bit for AND operation with D),
D, ak-tl register
PN PN cqde generator output
Figure 14 — PN code generator

The Nordinal is calculated with PN code generator shown in Figure 14 asfollows, where [x; 1, X;.5, ..., X]
is the i-bit binary representation of x.

[D25[0),D24(0), ....Dy (0)] = [SAz5,SAz4., -..,.5Ag]

[b25 ,b24 ) ...,b17] = [SAB ,SA7 ) ,SAo]

[b16 fb15, --ob11] = [fs. fas - fo]

[b1ofbg, --sbg] = [Ms,My,M3,My, My, My, Hy, H, Hy Hy  Hy b

[025,024 , ...,ao] = [SAO ,SA1 , ...,SA24 , 1]

PN(dlk)=(Dq(clk) & by )(Dq (clk) & by )"veu?(Dys5(clk) & bys)

Npy E [PN(15),PN(14), ...,PN(1),PN(0)]

, 1

Nordinal = floor((Npy X NUM ggstable subch)/ 2 6 )
where

D, (clf) is-ax-th bit of shift register D at clock clk;

SA, is a x-th bit of source address, the number of SA bits is greater than or equal 2p;

fx is a x-th bit of frame number, the number of fbits is 6;

v is a x-th bit of minute, the number of M bits is 6;
H, 1s a x-th bit of hour for 24-hour clock, the number of A bits is 5 and H has the
value from 0 to 23;

PN(clk) is a pseudo random bit of PN code generator at clock clk;

& is AND bit operation that means a logical multiplication;

" is exclusive OR bit operation that means exclusive logical sum operation;

floor(x) means the largest integer among integers smaller than or equal to x.
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3.2 Subchannel negotiation using shared channel

3.2.1 General

UAs and controllers can perform subchannel negotiation using shared channels. To do this, the controller
shall allocate a talk slot of a shared channel to communicate with the UA. Allocating a talk slot in a
shared channel shall follow the scheme described in ISO/IEC 4005-2. When transmitting and receiving
data related to the control channel in the shared channel, PKH 0x04 and PKH 0x05 are used. When
two PKHs are used, the PBs from 0x00 to 0x7F mean the PBs of the control channel. CC DLL receives

§)

R
th
D
D
th

T
th

f)

ingure 15 shows controller's subchannel negotiation procedure using SC.

bqNegoCSCH, which is a subchannel negotiation request, is transmitted to SC DLL. Upon

e upper layer of the failure with DLtoUP.NotiGetCSCH.

e subchannel map using PB 0x87, steps b) and c) can be omitted.

SC DLL receives the CCtoSC.ReqNegoCSCH requesting subchannél allocation from CC DL
time, m and n are set. m and n can have negative values.

SC DLL requests the UA to transmit the UA subchannel map.-For this, the controller shall
a request packet by allocating the talk slot of the SC.{The PKH of the SC used here is (
the subchannel map transmission request PB is 0x02, where the controller SC DLL ca
0x81 to utilize the SC broadcast slot of UA for subchtannel negotiation. If talk slot allocg
transmission fails, m is increased.

The SC DLL repeats b), increasing m until it receives PB 0x03. If PB 0x03 is not receive
is greater than 3, the SC DLL reports it to,the CC DLL using SCtoCC.NotiNegoCSCH and

is, the SC DLL shall perform subchannel negotiation. When the subchannel negotiation-isiov
L. delivers SCtoCC.NotiNegoCSCH to the CC DLL. If the subchannel negotiation is sugeessfil, the CC
LL enters the subchannel negotiation stage, and if the subchannel negotiation fails, the CC DL

toDL ReqGetCSCH from the upper ]qypr At this time if the NpgnMpfhnd parameter is 'Q" CCtoSC.

Feceiving
er, the SC

. notifies

he controller's SC DLL performs subchannel negotiation as follows. However,"“when the UA bijoadcasts

.. At this

transmit
x05, and
h use PB
ition and

bd and m
berforms

d) when the subchannel map is received, where the controller can receive the subchapnel map

through the response slot related tothe allocated talk slot or the currently occupied broa
of the UA.

After receiving the UA's subchannel map, the SC DLL generates an effective subchannel
selects one subchannel from the effective subchannel map.

cast slot

map and

After allocating the tatkslot, the SC DLL transmits the allocation request for the selected supchannel

to the UA using PB-0x04. If talk slot allocation and transmission fails, n is increased.

When SC DLL-receives ACK from PB 0x05, it notifies CC DLL to SCtoCC.NotiNegoCS
receiving theyNACK, d) is performed again. If PB 0x05 is not received, n is increased, a
greater than-3, itis reported to the CC DLL as SCtoCC.NotiNegoCSCH, and if itis less than o
3, d) is-performed again, where,the controller receives ACK/NACK through a response slg
to thexallocated talk slot or a currently occupied broadcast slot of the UA.

[H. Upon
nd if n is
Fequal to
t related
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Receiving subchannel number
negotiation request from CC DLL
(CCtoSC.ReqNegoCCHNum)

y

The SC DLL requests a subchannel map |
to the UA. -
Nao
These can be The controller receives — >3
omitted. subchannel map of the UA? m=m m
Yes
The SC DLL makes a effective subchannel Repotting a fail to CC DLL
map. (S€toCC.NotiNegoCCHNum)
To decide a subchannel for allocation
y
The SC DLL requests allocation of the
decided subchannel to the UA.
No
Not
NACK ) received
Does controller receive n=n+1 n>3
ACK/NACK?
Yes
Reporting a success to CC DLL Reporting a fail to CC DLL
(SCtoCC.NotiNegoCCHNum) (SCtoCC.NotiNegoCCHNum)
Figure 15 — Controller's subchannel negotiation procedure using SC

The UA's SC DLL shall respond to the controller's request for subchannel negotiation. First, when a
subchannel map request is received by PB 0x02, the UA's SC DLL shall transmit its subchannel map to
the controller using PB 0x03. When a UA transmits a subchannel map, it shall transmit a subchannel
map of a length that can be transmitted.

The UA's SC DLL receives a subchannel allocation request by PB 0x04, and if the subchannel is available
for allocation, transmits an ACK to the controller using PB 0x05, and informs the CC DLL of the ACK
transmission through SCtoCC.NotiNegoCSCH. If the subchannel cannot be allocated, it transmits NACK
and its own subchannel map to the controller. After UA's CC DLL receives SCtoCC.NotiNegoCSCH, if the
parameter IsSuccess is 1, it enters the subchannel allocation stage.
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If PB 0x81 is included in the packet sent by the controller and the parsing field RequestMethod has
a value of '0', the UA responds with the SC broadcast slot it has already occupied. If the parsing field
RequestMethod has a value of '1’, the UA responds with the SC broadcast slot it has already occupied,
and simultaneously performs response clearing and allocation competition, and responds with a talk
slot allocated by the controller. If PB 0x81 is not included in the controller's packet, response clearing
and allocation competition are performed to respond with a talk slot allocated by the controller.

When responding to the SC broadcast slot, the control channel parsing block is transmitted using PB
0x8B. The parsing field of the parsing block 0x8B carries the control parsing block. When responding

w

ith an SC talk slot, PKH 0x05 is used.

6

W
S|

3.2.2 Transmission power in subchannel negotiation

ecified in the SC.
3.3 Subchannel negotiation using dedicated slot

3.3.1 General

he upper layer can determine one or more CSCHs as dedicated subchannels, and slots constit
pdicated subchannel can be dedicated as control dedicated slots.The data link receives corre
formation from the upper layer through UPtoDL.InfoDedieatedSlot.

order for the controller and the UA to negotiate a subchannel using a dedicated slot, the
nditions shall be satisfied.

The controller and the UA shall know each othéerabout the pre-allocated dedicated slot infd
The controller and UA shall always receiveéwhen the dedicated slot is not transmitted.

ne UA and the controller can perform<E€SCH negotiation using a predetermined dedicated
ocedure for the controller to perform-subchannel negotiation is as follows.

The CC DLL of the controllerreceives the subchannel allocation command UPtoDL.Reg
from the upper layer. At this time, NegoMethod is '1', and m and n are set.

The controller requests-the UA to transmit the UA subchannel map using PB 0x02. For
controller uses a dedicated slot.

The controller-repeats b) while increasing m until it receives the UA subchannel map th
0x03. If the subpthannel map is not received and m is greater than 3, the data link reports a
the upper‘layer with DLtoUP.NotiGetCSCH, and performs d) when the subchannel map is
Where;the controller receives the subchannel map in a dedicated slot next to the dedic
used-n'b).

After receiving the UA's subchannel map, the controller generates an effective subchannel

hen the controller and UA perform subchannel negotiation with the SC, they use the transnpit power

uting the
sponding

following

rmation.

slot. The

GetCSCH

this, the

Fough PB
failure to
received.
ated slot

map and

cdolocte ana cuhchannal fram the offactive cubhchannel man
eI C o Ot oot Cr I Ot e e e oy e oo o S e e

f)

©

The controller transmits the allocation request for the selected subchannel to the UA
0x04.

using PB

When the controller receives an ACK from the UA, it goes to the subchannel allocation stage. Upon
receiving the NACK, d) is performed again. If all ACK/NACK are not received, n is increased, and if
n is greater than 3, the failure is reported to the upper layer with DLtoUP.NotiGetCSCH, and if less
than or equal to 3, d) is performed again. Here, the controller receives ACK/NACK in a dedicated

slot next to the dedicated slot used in e).
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The UA continuously receives its dedicated slots according to the settings of the upper layer. When a UA
receives a packet requiring a response from the controller, it shall transmit a response in a dedicated
slot next to the dedicated slot in which the request was received.

When receiving a subchannel map request PB 0x02 in a dedicated slot, the UA’s CC DLL shall transmit
its subchannel map to the controller in a dedicated slot next to the dedicated slot in which the request
was received.

The UA responds with PB 0x05 after receiving the subchannel allocation request PB 0x04. At this time,
if the subchannel is available for allocation, an ACK is transmitted to the controller and the UA enters
the subclrannetaltocation stage. If tThe subchannel cannot be atlocated, 1T transim NACKand OWn
subchanmpel map to the controller.

6.3.3.2 | Transmission power in subchannel negotiation

The maxjmum power of DS is PmaxDS and the minimum power is PminDS. When using.the dedicat¢d
slot, the initial transmit power of the controller is as follows.

a) Wheh SC signal is received from UA:

PTX|_CO_DS _ini= MIN ((PtargetDS +PL_SCd+ SNRrequiredDS + PmarginDS), PmaxDS)  (1p)

where
PtargetDS is the target receiving power of the dedicated slot;
PL_SCd is the path loss measured from the SC signal received by the controller;

SNRrequiredDSis the SNR required to receive the dédicated slot;
PmaijginDS is the power margin for the dedicated slot;

MIN means a minimum value among elements.

PtargetD]S, SNRrequiredDS, PmargifiDS, PmaxDS values are received from the upper layer as UPtoDN.
InfoPowgrParamDS.

b) In calse SC signal is not received from UA:
PTX|_CO _DS _ini =-PmaxDS (ap

When us|ng a dedicated slot, the controller shall transmit its own transmit power and the UA’s transnjit
power to|the UAwusing PB 0x07.

The initiplCtransmit power PTX_DR_DS_ini of the UA designated by the controller is determined by

addingt O oD—varu ved 0 e Upp OPtoDEdmtoPowerPara 0 0 orer
transmission power.
PTX _DR_DS _ini= MIN((PTX _CO_DS _ini + PoffCtoD), PmaxDS5) (12)

When the UA receives PB 0x07, it responds with the designated transmit power. At this time, it is
necessary to use PB 0x06 to deliver its own transmit power and receive power of controller signals.

The power control of the UA and controller after initial transmission is as follows.
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Upon receiving the PB 0x06, the controller transmits PB 0x06 to the UA and adjusts its own transmit
power as follows.

PTX _CO_DS = MIN((PtargetDS +PL_DS _CtoD+ SNRrequiredDS + PmarginDS), PmaxDS) (13)

where PL_DS_CtoD is the path loss of the dedicated slot signal transmitted by the controller to the UA.

The controller that has not received PB 0x06 adjusts the transmit power in the next dedicated slot as
follows.

PTX _CO_DS = MIN((PTX _CO_DS _prev+ 3), PmaxDS5) (14)

wihere PTX_CO_DS_prev is the controller transmit power in the previously dedicated slot!The dontroller
tHat does not receive PB 0x06 transmits PB 0x07 to the UA. At this time, the UA's transmit pojver PTX_
DR_DS designated by the controller is as follows, where PTX_DR_DS_prev is the UAjtransmissipn power
in the previous dedicated slot.

PTX_DR_DS = MIN ((PTX_DR_DS _prev+ 3), PmaxDS) (15)
When the UA receives PB 0x07, it responds with the designated\transmit power. At this time, it is
ng¢cessary to use PB 0x06 to deliver its own transmit power and receive power of controller signals.

Upon receiving PB 0x06, the UA adjusts its own transmit gower as follows, where PL_DS_D{oC is the
path loss of the dedicated slot signal transmitted by the UA(to the controller.

PTX _DR_DS = MIN ((PtargetDS +PL_DS _CtoD+.SNRrequiredDS + PmarginDS), PmaxI)S) (16)

Also, when dedicated slots are used for purposes other than subchannel negotiation, the transmission
power control of the controller and UA is as described above.

6{3.4 Subchannel negotiation using IWR

6j3.4.1 General
When a shared channel or dédicated slot is available, it is not recommended to use IWR.
I order to use IR; , forsybchannel negotiation, the controller allocates one IR; ,.

The controller uses the allocated IWR slot to perform subchannel negotiation. First, the dontroller
transmits PB 0x02through the allocated IWR slot. When the UA receives this, the UA checks whether
tHere is a collision of IWR resources from its point of view. If no collision has occurred, the UA performs
sybchannelnegotiation. In the case of a collision, the UA does not perform subchannel negotidtion, and
informs<he’controller by transmitting PB 0x08 in the next IWR slot. When the controller re¢eives PB
0x084rom the UA, it does not perform subchannel negotiation and shall allocate IWR resourcgs again.

T hoRBracndiien forthn contrallae b0 A fans oy
e-proceauretor—+tae-controner+to-perormSt

a) When the upper layer receives the subchannel allocation request UPtoDL.ReqGetCSCH whose
NegoMethod is '2', the DLL first allocates IWR. At this time, / is automatically set to 5, m to 2, and n
to 1. If IWR allocation fails more than [ times, the failure is reported to the upper layer as DLtoUP.
NotiGetCSCH.

b) The controller requests the UA to transmit the UA subchannel map. This request is made using the
allocated IWR slot.

c) The controller repeats b) while increasing m until it receives the UA subchannel map. If the
subchannel map is not received and m is greater than 3, the data link reports a failure to the upper
layer with DLtoUP.NotiGetCSCH, and d) is performed when the subchannel map is received. If PB
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The procgedure for the UA to perform subchannel negotiation is as follows.

First, if the RxOn parameter of the upper layer UPtoDL.InfolWRSlot interface is 1, the UA’continuoudly
receives [corresponding IWR slots. In addition, the UA shall respond to the controller's request wh¢n
negotiating a subchannel.

When a gubchannel map request is received in a slot of an IWR, the UA shall transmit its subchannel
map to the controller in the next IWR slot of the IWR slot that received the.request.

After thg UA receives the subchannel allocation request, if the subchannel is available for allocation,|it
transmitk an ACK to the controller and enters the subchannel allocation stage. If the subchannel cannpt
be allocafted, it transmits NACK and its own subchannel map to‘the controller. The UA shall transnjit
ACK/NACK to the controller in the next IWR slot of the IWR slot'that received the request.

6.3.4.2 |IWR selection and IWR allocation and occupation

In order to allocate IWRs, the controller selects thre€IWRs to attempt to allocate, and tries to allocate
from the|selected IWRs. The tone subslot set to whi¢h the allocation is made are shown in 6.2.1.

The threg IWRs are calculated with PN code géenerator shown in Figure 14 as follows.

0x08 is received from the UA, a) is performed again, where the controller receives the subchannel
map in the next IWR allocation slot of the IWR allocation slot used in b).

After receiving the UA's subchannel map, the controller generates an effective subchannel map and
selects one subchannel from the effective subchannel map.

The controller transmits an allocation request for the selected subchannel to the UA.

When the controller receives an ACK, it goes to the subchannel allocation stage. If NACK is received
or if both ACK and NACK are not received, the DLL increments n. At this time, if n is greater than
3, the PO he-fathre-to-the-tppertayer-with-DhteUPNotiGe —aRd-H-Histess-than
equd|l to 3, d) is executed again, where the controller receives ACK/NACK in the next IWR allogation
slot ¢f the IWR allocation slot used in e).

A a-a Q B A o D ot - r

[D25[0),D24(0), ....Dy (0)] = [SAp5,SAzy, -..,54g]

[bys Abas -rbys ] = [SAg, 54y, 50SA, |

[b16 fb15, --»b11] = S5, fa Ao fol

[b1gpg, .-y ] = [Ms My, M3,Mp,My,My,Hy,Hs,Hy,Hy Hy |
[ass Yaza, -..,ay ] =[SAy,S4, ...,SAy,, 1]

PN(dik)=(Dy (clie} & by )(Dy (clk) & by ). (Dys (clk) & by )
Niwr0 = [PN{15),PN(14), ...,PN(0)]
Niwd{L-=\[PN(31),PN(30), ..., PN (16)]

(1)

Niwr _try0 = ﬂoor((Niwr0x4)/216 )
Niwr _tryl = ﬂoor((Niwrle)/Z16 )

where
D, (clk) is a x-th bit of shift register D at clock clk;
SA, is a x-th bit of source address, the number of SA bits is greater than or equal 26;
fx is a x-th bit of frame number, the number of f bits is 6;
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X is a x-th bit of minute, the number of M bits is 6;

try
Cd

T
dg

AF

rq

T
W

P9
P9

If
sl

6

T
in

a)

W]

H, is a x-th bit of hour for 24-hour clock, the number of H bits is 5 and H has the
value from 0 to 23;

PN(clk) is a pseudo random bit of PN code generator at clock clk;

& is AND bit operation that means a logical multiplication;

" is exclusive OR bit operation that means exclusive logical sum operation;

floor(x) means the largest integer among integers smaller than or equal torx.

he three selected IR are IRler try0, Niwr_tryl’ IR&NIWI" try0+1) mod 4, (Niwr_tryl+1) mod 5 IR(ler try
wr- try142) mod 5- Wher allocating TWR, the controller tries to allocate sequentially fromh IR,

1» and can make up to 3 attempts until the allocation is successful. If the allocation is succe|
ntroller stops the allocation.

ne type of the slot block used for IWR allocation is TSBtype2, and <ompetition for TSH
escribed in 6.4.1. IWR allocation competition is performed by the controller alone, the addj

far the competition is UA’s address, and SS, . is 1.

ter allocating IWR, the controller can perform one slot clearingdn the next frame. When the d
ceives the PB 0x08 from the UA, slot clearing is not performed after that.

ne UA shall receive tone subslot sets mapped with IWRs.to‘determine which IWR is currently
hen the UA receives a signal from the related contreller in an IWR, if the IWR is not occupie
brforms slot clearing once in the next frame. If the corresponding IWR is occupied, slot clear
erformed in the next frame.

the subchannel negotiation is finished in thi first frame, neither the UA nor the controller
bt clearing in the next frame.

3.4.3 Power control in subchannel negotiation

he maximum power of IWR is PmaxIWR and the minimum power is PminIWR. When using
itial transmit power of the eontroller is as follows.

When SC signal is received from the relative UA:

PTX _CO_IWR .ini= MIN((PtargetIWR + PL_SCd+
SNRrequiredIWR + PmarginlWR), PmaxIWR)

here

PtargetlWR is the target receiving power of IWR;

0+2) mod4,

| try0, Niwr_
ksful, the

type?2 is
ess used

ontroller

bccupied.
d, the UA
ng is not

berforms

[WR, the

(18)

SNRrequiredIWR is the SNR required to receive the IWR slot;

PmarginlWR is the power margin for the IWR slot.

Pl._SCd isthe pnfh loss measured from the SC cignn] received hy the contrdller;

PtargetIWR, SNRrequiredIWR, PmarginlWR, PmaxIWR are received from the upper layer as UPtoDN.
InfoPowerParamIWR.

b) When SC signal is not received from the relative UA:

©

PTX _CO_IWR _ini = PmaxIWR
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where the controller shall transmit its own transmission power and the UA's initial transmission
power to the UA using PB 0x07. The initial transmit power PTX_DR_IWR_ini of the UA designated
by the controller is determined by adding the PoffCtoD value received from upper layer as UPtoDL.
InfoPowerParamCCH to the controller transmission power.

PTX _DR_IWR _ini= MIN( (PTX _CO _IWR _ini+ PoffCtoD), PmaxIWR) (20)

When the UA receives PB 0x07, it responds with the designated transmit power. At this time, it is
necessary to use PB 0x06 to deliver its own transmit power and receive power of controller signals.

The power control of the UA and controller after initial transmission is as follows.

Upon redeiving PB 0x06, the controller transmits PB 0x06 to the UA and adjusts the transmit power as
follows. Where, PL_IWR_CtoD is the path loss of the IWR slot signal sent by the controller to the UA.

PTX | CO_IWR= MIN((PtargetIWR +PL_IWR _CtoD+ @
SNRiequiredlWR + PmarginIWR), PmaxIWR)

The contfoller that has not received PB 0x06 adjusts the transmit power in the hext IWR slot as follows.

PTX[CO_IWR= MIN((PTX _CO_IWR_prev+ 3), PmaxIWR) (2p)

where PTX_CO_IWR_prev is the controller transmit power in the previous IWR slot. The controller thpt
does not|receive PB 0x06 transmits PB 0x07 to the UA. At this time; the transmit power PTX_DR_IWR
of the UA designated by the controller is as follows, where PTX\DR_IWR_prev is the UA transmissi¢n
power in|the previous IWR slot.

PTX|DR_IWR= MIN((PTX_DR_IWR_prev+ 3), PaxIWR) (2B)

When the UA receives PB 0x07, it responds with the designated transmit power. At this time, it |is
necessarjy to use PB 0x06 to deliver its own trahsmit power and receive power of the controller signal.
In the case of receiving PB 0x06, it responds with PB 0x06 as well.

Upon receiving the 0x06 parsing block, the’'UA adjusts its own transmit power as follows.

PTX | DR_IWR = MIN((PtargettWR +PL_IWR_CtoD+

24
SNRiequiredIWR + PmarginfWR), PmaxIWR) P

6.4 Resource allocation competition and generated link confirmation

6.4.1 (General

When thge subchannel negotiation is completed, each unit shall first perform allocation competition fn
the tone pubslot set mapped with the corresponding subchannel. At this time, the UA and the controllpr
competejatthe same time in the same tone subslot set.

If the UA and the controller fail to allocate a resource, they report the failure to DLtoUP.NotiGetCSCH to
the upper layer.

If the UA and the controller successfully allocate a resource, they perform a generated link confirmation
for 2 sec. After transmitting and receiving packets for the first 1 sec and calculating the received
packet error rate, if the received packet error rate is less than the LinkConfirmError of UPtoDL.
InfoControlChannel, the packet is transmitted and received for the next 1 sec. Otherwise, it transmits
PB 0x0C for the next 1 sec and then reports failure with DLtoUP.NotiGetCSCH to the upper layer.

In case that the packet is transmitted/received for the second 1 sec, if the received packet error rate is
100 % or PB 0x0C is detected in the received packet, the failure is reported as DLtoUP.NotiGetCSCH to
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the upper layer. Otherwise, allocation success is reported as DLtoUP.NotiGetCSCH to the upper layer
and the unit enters the occupation stage.

Figure 16 shows the procedure of resource allocation competition and generated link confirmation.

=

y

The DLI processes. the r‘nmpnfifinn for

allocation.

No
Success?

Yes

Transmitting and receiving packets
during 1 second

DLL sends’the failure to upper.

A A
Packet error rate <0,25
A
Transmitting and receiving packets Transmitting PH 0x0C
during 1 second during 1 second
All errer or Yes

Is PH 0x0C.detected?

No

DLEsends the success to upper.

C Go to occupation stage )

Figure 16 — Resource allocation competition and generated link confirmation

6.4.2 Subchannel resource allocation competition

6.4.2.1 General

In the case of subchannel resource allocation, the UA and the controller simultaneously compete for
the subchannel promised to be allocated. At this time, the UA and the controller compete using the UA's
source address. That is, the UA and the controller select the same first and second subslots.
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The competition for allocating control channel is performed twice in the same subslot set {S, }. These
are the first competition and the second competition, where SS, means the z-th tone subslot constituting

{Sxy}-

The first competition is performed as follows.

a) The first subslot, S5, is selected among the subslots from SS,

to SS

start end*

b) Carrier sensing is performed until before SS; ;.
c) Ifthecarrier sensing resultis 'signal detection', it is determined that the competition is lost, where
the reception power threshold value for determining tone detection is PRXtoneCompeteThre.
d) If the carrier sensing result is 'no signal detection’, the tone signal transmission starts from the
firstjsubslot.
The secohd competition is performed only by the unit winning the first competition. Ifthe first subslpt
number is SS, 4, the second competition is not performed.
The secopd competition is performed as follows.
a) The gecond subslot, SS,,.,,q IS selected among the subslots from the nextsubslot of S5, to SS, 4
b) The pnit performs carrier sensing instead transmitting a competition tone signal in the secopd
subs|ot.
c) Ifthe¢ sensing resultis 'signal detection’, it is determined thatthe competition is lost and unit stops
to transmit a competition tone signal.
d) If the sensing result is 'no signal detection’, a competition tone signal is transmitted from the nejxt
subs|ot of SS¢.cond t0 SSeng-
In case of TSBtype0, TSBtypel, TSBtype2, SS,,q4is 32; 19, 9, respectively. S5, is 1.
The first{subslot number and second subslotmumber are calculated with PN code generator shown n
Figure 14 as follows.
[D25[0),D24(0), ..., Dy (0)] = [SAg5,SAz4., -..,.5Ay]
[b25 ,b24_ ) ...,b17] = [SAS ,SA7 ) ...,SAo]
[b16 fb15, --ob11] = [fs,fa) - fo]l
[b1gbo, .- bo] = [Mg;My,M3,Mp, My ,Mg,Hy,Hs,Hy,Hy Hy |
[025 ,024 ) ...,ao] =2 [SAO ’SAl ) ,SA24 ) 1]
PN(dlk)=(Dg{clk) & by )(Dq (clk) & by )" .. (Dys5(clk) & bys) (2p)
Npyq = IPN{(12),PN(11), ...,PN(1),PN(0)]
Npy1=APN(25),PN(24), ....PN(14),PN(13)]
13
SSfirst :SSstart +ﬂ00r((NPN1 ><(SSend +1_Ssstart ))/2 )
13
SS second :SSﬁrst + 1 + floor((Npy> ><(SSend _SSﬁrst ))/2 )
where
D, (clk) is a x-th bit of shift register D at clock clk;
SA, is a x-th bit of source address, the number of SA bits is greater than or equal 26;
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Sy is a x-th bit of subslot set number, the number of s bits is 9;
fx is a x-th bit of frame number, the number of fbits is 6;
X is a x-th bit of minute, the number of M bits is 6;
H, is a x-th bit of hour for 24-hour clock, the number of H bits is 5 and H has the
value from 0 to 23;
PN(clk) is a pseudo random bit of PN code generator at clock clk;
& is AND bit operation that means a logical multiplication;
A is exclusive OR bit operation that means exclusive logical sum,opérati¢n;
floor(x) means the largest integer among integers smaller than of ’equal to x.

64.2.2 Tone subslot transmission power in subchannel allocation

When the controller and UA perform subchannel allocation, the tramsmit power of the tong subslot
sipnal is calculated as follows.

First, when subchannel negotiation is performed with an SC signal, it is as follows.

PTX _nego_Tone = MIN ((PtargetCCH + PL_SC + SNRrequiredCCH + PmarginTCH ), PmaxTCH)  (26)

where
PtargetCCH is the target reception pawer of the CCH;
PL_SC is the path loss measured from the received SC signal;

SNRrequiredCCH is the SNR required for the control channel to be received;
PmarginTCH is the power margin for the tone channel linked to the control channel
These parameters are received*from the upper layer as UPtoDN.InfoPowerParamCCH.

S¢cond, when negotiation:is performed with a dedicated slot or IWR, a value obtained by adding PTX_
CCHTCH_differ to thefransmission power of a data slot used in subchannel negotiation is used.

64.3 Generated link confirmation

64.3.1 -General

The generated link confirmation stage is 2 sec after success in the subchannel allocation competition.

UASTn the generated IInK confirmation stage shall broadcast related subchannel information in their SC
occupied slot.

In the generated link confirmation stage, the UA transmits a packet in the downlink slot of the
allocated subchannel and receives the packet in the uplink slot of the allocated subchannel. When the
UA transmits a downlink packet, it shall contain a PB 0x0A consisting of ACKs for the uplink packet
received from the controller.

In the generated link confirmation stage, the controller transmits a packet in the uplink slot of the
allocated subchannel and receives the packet in the downlink slot of the allocated subchannel. When
the controller transmits an uplink packet, it shall include a PB 0x0B consisting of ACKs for the received
downlink packet.
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When one second passes in the generated link confirmation stage, if the error rate of the packet it
receives exceeds LinkConfirmError, the UA and the controller stop occupying the subchannel after
transmitting PB 0x0C notifying the link confirmation failure for the next 1 sec.

When 2 sec elapse in the generated link confirmation stage, the UA and the controller stop occupying
the subchannel when receiving PB 0x0C or when the packet error rate for the last 1 sec is 100 %.
Otherwise, it is determined that the link has been generated.

6.4.3.2 Packet error rate measurement

The UA rIeasures the uplink error rate, and the controller measures the downlink error rate.

The uplink error rate is the number of CRC fail divided by the total number of received uplink-packets.
The dowplink error rate is the number of CRC fail divided by the total number of receiveddownlink
packets. [[he error rate is measured every frame.

6.4.3.3 | Initial transmit power at generated link confirmation

The initigl transmission power of the UA and controller used in the subchannekittitialization processfis
as followg.

a) In case of performing subchannel negotiation with SC signal:

PTX|_CO_CCH _ini=

MIN|((PtargetCCH + PL_SCd + SNRrequiredCCH + PmarginCCH), PmaxCCH) )

PTX|_DR_CCH _ini =

MIN|((PtargetCCH + PL_SCc + SNRrequiredCCH + PmarginCCH ), PmaxCCH ) 2p)
where

PtargetCCH is the target reception power of the CCH;

PL_S(Cd is the path lass measured from the SC signal received by the controller;

PL_S[Cc is the path'loss measured from the SC signal received by the UA;

SNRyequiredCCH is the-SNR required to receive the control channel;

PmarginCCH is the power margin for the control channel.

These paframeters argteceived from the upper layer as UPtoDN.InfoPowerParamCCH.

b) Wheph negotiation is performed with dedicated slot or IWR, the last transmission power us¢d
duripg negotiation is used:

PTX|_CO-CCH _ini=PTX _CO_DS _prevorPTX _CO_IWR _prev (2P)

PTX_DR_CCH _ini=PTX _DR_DS_prevorPTX _DR_IWR _prev (30)

The UA and controller determine the subchannel transmission power plus PTX_CCHTCH_differ as the
transmission power of the tone subslot.

6.4.3.4 Transmission power control at generated link confirmation

The controller shall inform its own transmit power using PB 0x06 and inform the downlink received
power PRX_CCH_dn. The UA shall inform its own transmit power and uplink received power PRX_
CCH_up by using PB 0x06. The controller and the UA can calculate the path loss using the information
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received from PB 0x06 received from the counterpart. It is implementation dependent for the controller
and the UA to perform transmit power control using the calculated path loss. However, the following
rules shall be observed in the transmit power control.

a)

b)
‘)

The transmit power within one frame is the same. The power change is applied when the frame

changes.

The power of one frame can be up to 4 dB greater than the power of the previous frame.

If the transmission power of the UA and that of the controller are different, the difference shall be

la L AR

cecthan 4
ICOO LITAdIl 'TUL).

he UA and the controller determine the subchannel transmission power plus PTX_CCHTGH
e transmission power of the tone subslot.

4.3.5 ACK parsing block
he parsing field of PB 0x0A transmitted by the UA is shown in Table 8.

Table 8 — Parsing field of PB 0x0A

| differ as

Bits Description
[0:5] 6 ACK bits, 1 means ACK, 0 means NACK, AGKsfor uplink slots between two dgwnlink
slots, i.e. bit 0 is an ACK on earliest downlinkslot.
The parsing field of PB 0x0A transmitted by the controller is shown in Table 9.

Table 9 — Parsing field of PB 0x0B

Bits Description
[0:1] 2 ACK bits, 1 means ACK; 0 means NACK, ACKs for the downlink slot received Hefore the
corresponding uplinkslot, bit 0 is an ACK on earliest uplink slot.
PB 0x0C transmitted by a UA or controller does not have a parsing field.

rq

4.4 Broadcasting contrel channel information being allocated or occupied

he UA shall broadcast the CSCH information it is allocating or occupying to the occupying SC
lated PBs are PB 0x86 and PB 0x8A, and the related parsing fields are shown in Table 10.

Table 10 — Parsing field of 0x86 in SC

slot. The

Bits Description
[0:4] Control channel number
[$:9] CSCH number
[10:33] Own latitude, see ISO/IEC 4005-2:2023, B.1
[34:57] Own longitude, see ISO/IEC 4005-2:2023, B.2
[58:69] Own altitude, see ISO/IEC 4005-2:2023, B.3
[70:85] Latitude difference between the controller and the UA, see ISO/IEC 4005-2:2023, B.7
[86:105] Longitude difference between the controller and the UA, see ISO/IEC 4005-2:2023, B.8
[106:113] Altitude difference between the controller and the UA, see ISO/IEC 4005-2:2023, B.9
[114:120] CSCH TX power of an unit that has bigger power among the UA and the controller, the

range of -40dBm(0) ~ 40dBm(80)

The parsing field of PB 0x8A shall follow the description in ISO/IEC 4005-4.
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In this document, PB 0x86 is described, but an upper layer can additionally designate another parsing
block for CSCH information transmission.

The shared slot transmission power of the SC uses the general SC slot transmission power as it is.
6.5 Subchannel occupation and collision management

6.5.1 General

At this st
The UA 4
the tone

by detect
channels

In the od
the locat
0x86. Us
allocatio

6.5.2 S

Subchan
of the to
clearing
The uppe

6.5.3 (

When th

be transinitted in the same subslot set. In addition, the UA and the controller shall detect the collisi¢n

tone of a
The UA 3

In the ca

nd the controller perform slot clearing tone transmission and collision tone transmission

ing collision tones of other units. Measurement of the amount of interference for neighbori
is also performed.

cupation stage, the UA shall transmit information such as the allocated subchannel numbq
ion of the UA and the controller, and the bigger transmission power with a’SC slot using |
ing the transmitted and received SC information, subchannel collision’and new subchann
N are determined.

ubchannel occupation and return

nel occupation is achieved by the UA and the controller transmitting a tone signal at subslot
e subslot set mapped to the subchannel together, i.e. the YA and the controller perform sl
ht the same subslot. The return of the occupied subchannel is done by stopping slot clearin
r layer, if necessary, can request the return of the oceupied CSCH by UPtoDN.ReqReturnCSCI

ollision tone transmission and collision management
e UA and the controller perform slot clearingfor subchannel occupation, the collision tone sh3
hother terminal in the subslot where:the collision tone is not transmitted.

Ind the controller transmit two collision tones of their own in the relative subslot set.

e of TSBtypeO, the transmission region of the collision tone is divided into two parts as show

in Figurg 17. The first transmission-region is from subslot 1 to subslot 15 and the second transmissi¢n
region is{from subslot 16 to subslot 32.
S)lo| 02 |3 ee®@ |16 |17 |18 | @@ @ | 31 | 32
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{Sy,} tong sUbslot set mapped to data slot S, of control channel x
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subslot set mapped with the occupied subchannel. Resource collision monitoring is performeé

n
d

g

)r"
B
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First transmission region.

b Second transmission region.

Figure 17 — Transmission region of collision tone in TSBtypeO

In the case of TSBtypel, the first transmission region is from subslot 1 to subslot 9, and the second
transmission region is from subslot 10 to subslot 19.

In the case of TSBtypeZ2, the first transmission region is from subslot 1 to subslot 4, and the second
transmission region is from subslot 5 to subslot 9.

32 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=5961eba9634ae317632639be23ed0680

ISO/IEC 4005-3:2023(E)

The first transmission region is used by the UA, and the second transmission region is used by the
controller.

In the case of TSBtypeO, the UA calculates the subslot numbers transmitting its own tone in each
transmission region using the PN code generator in Figure 14 as follows.

[D25(0),D24(0), ..., Dy (0)] = [SAps,SAz4., --.,SAg]

[b25.b24, --sb17] = [s8,57, --u80 ]

[big.b1g, byl = [fs. fa - fol

[b1g.bg, ....by] = [Ms,My,M3,Mp, My ,My,Hy,H3,Hy,Hy ,Hy ]
lay5,a04, ...,a9] = [SAg,SA1, ...,SAy,, 1] (31)
PN(clk)=(Dy (clk) & by )(Dy (clk) & by ). (Dys (clk) & by )

Npyq (1) = [PN(12n+11),PN(12n+10), ...,PN(12n+1),PN(12n)]

Ner (0) = floor((15%Npyy (0))/2'%)
Ner (1) = floor((14xNpyy (1))/2'%)

where
D, (clk) is a x-th bit of shift register D at clock ¢lk;
SA, is a x-th bit of source address, the:number of SA bits is greater than or pqual 26;
Sy is a x-th bit of slot number, the number of s bits is 9;
fx is a x-th bit of frame number, the number of fbits is 6;
X is a x-th bit of minute, the number of M bits is 6;
H, is a x-th bit efthour for 24-hour clock, the number of H bits is 5 and H hps the
value from Q*to 23;
PN(clk) is a pseirdo random bit of PN code generator at clock clk;
& iS\AND bit operation that means a logical multiplication;
A is exclusive OR bit operation that means exclusive logical sum operati¢n;
floor(x) means the largest integer among integers smaller than or equal to x.

The positions N, and N, of the two collision tones are as follows.

Neo=Ncr (0) +NCToﬁ‘set

N —N_ (1) +N iEN~—(1) N--(0) (32)
CT - 'CT &7 " 'Cloffser? THCT &/ —'CTr ©°7

=N¢r (1) + 1 +Nerogrer » ifNer (0) <Nep (1)
where Nipo¢rser 1S 1 for the UA and 16 for the controller in TSBtype0, 1 for the UA and 10 for the controller
in TSBtypel, 1 for the UA and 5 for the controller in TSBtypeZ2.
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In the case of TSBtypeO, the controller changes the N part in Formula (32) as follows.

Ner (0) = floor((16xNpy (0))/21%)

(33)
Ner (1) = floor((15xNpy; (1))/2'%)
In the case of TSBtypel, the controller changes the N¢r part in Formula (32) as follows.
Ner (0) = floor((10xNpy1 (0))/2%) (34)
Ney f—floori9s N5
In the cage of TSBtypel, the UA changes the N part in Formula (32) as follows.
Ner (0) = floor((9%Npy1 (0))/2') b
D
Ner (1) = floor((8xNpyy (1))/2'%)
In the cage of TSBtypeZ2, the controller changes the N part in Formula (32) as follews.
Ner (0) = floor((5%Npy1 (0))/2%) b
D
Ner (1) = floor((4xNpy1 (1))/2'%)
In the caje of TSBtypeZ2, the UA changes the N1 part in Formula (32).as follows.
Ner {0) = floor((4xNpy1 (0))/2') ah
Ner (1) = floor((3xNpy1 (1))/2%)

The UA and the controller pair shall always receive subslats except for subslot 0 and four collision tope
transmission subslots in the subslot set mapped with the occupied subchannel.

If two of more collision tones are detected in_,a Subslot set whose received power is greater than
PRXcollsjontoneThre0 and smaller than PRXcollsiontoneThrel, the unit decides to return subchannel
resourcef. PRXcollsiontoneThre0 and PRXcollsiontoneThrel are received from the upper layer fas
UPtoDL.InfoPowerParamCCH.

When a ¢ollision tone whose reception power is greater than PRXcollsiontoneThre0 and smaller thgn
PRXcollsjontoneThrel is detected.for two consecutive frames, the unit decides to return the subchannel
resource

When a ¢ollision tone whos€reception power is greater than PRXcollsiontoneThrel is detected fro
the collisfion unit, the unitdecides to return the subchannel resource.

When FrinAvgDT is equal to or greater than PRXcollsiontoneThre3, the slot return is determined. Hetle,
FrmAvgOT is an average power of one frame average power during PRXnumAvgFrm. One frame average
power is calculated in a subslot set by averaging received power values of detected tones those receiv¢d
powers dre-€qual to or greater than PRXcollsiontoneThre2. If the number of detected tones is greatpr
than 2 in| the subslot set, the one frame average power is calculated with the two values of the largest
received power.

When it is determined to return the subchannel resource, the unit shall inform the counterpart unit of
it using PB 0x0D.

6.5.4 Power control in occupation stage

The controller shall inform its own transmit power and downlink receive power PRX_CCH_dn using
PB 0x06. The UA shall inform its own transmit power and uplink receive power PRX_CCH_up by using
PB 0x06. The controller and UA can calculate the path loss using the information received from the PB
0x06 received from the counterpart. Using the calculated path loss, it is implementation dependent for
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the unit to perform transmit power control. However, the following rules shall be observed in transmit
power control.

a)

b)

The transmit power within one frame is the same. The power change is applied when the frame
changes.

If the transmission power is more than Pmax_dmap1 and less than Pmax_dmap2, the maximum
power increase per frame is 4 dB, and when the transmission power is Pmax_dmap2 or more, the
maximum power increase per frame is 2 dB. Where, Pmax_dmap1 and Pmax_dmap?2 are received
as UPtoDL.InfoPowerParamCCH from the upper layer.

6

W
th
Ié
C3

W
us

6

6
R

If the transmission power of the UA and the controller is different, the difference shall.be|less than
5dB.

The maximum power in the occupation stage, Pmax_occupy, is generally equal to PmaxCCH.
However, a case in which a unit using the same channel resource is found incthe SC is as follows. If
the distance to the unit is greater than d_map1, Pmax_occupy is Pmax_dmap2yand if the distance to
the unitis less than d_map1 and greater than d_map0, Pmax_occupy is Pmax_dmapl. If theldistance
to the unit is less than or equal to d_map0, the unit maintains the curtent power for the agsociated
subchannel.

A controller with a transmission power of Pmax_dmap0 or more-shall broadcast the UA's|[location,
its location, allocated subchannel, and current transmission power through the SC for 4 fec when
increasing the transmission power by 8 dB or more for 5sec. If the SC slot for this is not gllocated,
power increase is prohibited for 4 sec.

he unit determines the subchannel transmission poweérplus PTX_CCHTCH_differ as the trarfsmission
wer of the tone subslot. The transmit power of the;tone subslot cannot exceed PmaxTCH.

6 Reallocation

6.1 General

hen a same resource collision oceurs or when neighbouring channel interference is greater{than the
reshold value, the unit that deteets this shall reallocate the subchannel. The unit can detectthe same
source collision through a céllision tone, or the SC reception. The neighbouring channel int¢rference
n be detected by receivingthe mapping subslot sets of the tone channel or by the SC recepti¢n.

hen reallocation is determined, the existing control channel can be used for reallocation. Redllocation
ing existing contrél¢hannels depends on implementation.

6.2 Reallocation decision

6.2.1 _‘Reallocation decision due to same resource collision

ballocation decisions due to collision tone detection are described in 6.5.2.

Units allocated the same subchannel can be detected by SC reception. In this case, subchannel
reallocation is determined under the following conditions.

a)

b)

©

When another control pair allocated the same subchannel is detected, and the distance between
these two units of the control pair is 500m or more.

When another control pair allocated the same subchannel is detected, and the transmission power
of one or both units of the corresponding control pair is greater than or equal to Pmax_dmap?2.

When a unit allocated with the same subchannel is detected at a distance less than d_map0.
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d) When a unit allocated with the same subchannel is detected and the unit has a transmission power
of Pmax_dmap1 or more, and the distance between itself and the unit is more than d_map0 and less

than

d_mapl.

6.6.2.2 Reallocation decision due to neighbour channel interference

Neighbouring channel interference exists between UAs and controllers. Because the uplink and
downlink are separated in time region, there is no channel interference between UAs or between
controllers.

Measurement of the amount of interference due to neighbouring channels using a competition tope

channel is described in 6.2.2 and subchannel reallocation is determined under the following condition

S.

L1

L1

is

(40)

a) Wheh the calculated interference power is greater than (PImin-PImargin-6dB) and)leSs th:
(PImlin-PImargin-3dB), which lasts for 4 sec.

b) Wheh the calculated interference power is greater than (PImin-Plmargin-3dB)~and less thz:
(PImlin-PImargin), which lasts for 2 sec.

c¢) Wheh the calculated interference power is greater than or equal to (PIminx PImargin).

PImin and PImargin are received as UPtoDL.InfoPowerParamCCH from the.tpper layer.

Subchannel reallocation is determined when the interference of the Same neighbouring channel is the

following condition according to the SC reception information.

a) If the interference power calculated from the current position and the transmission power of t
contfoller using the interference channel is greater than.Plrealloc0, the UA determines reallocati
where the interference power is calculated as followst
whefe
i is the channel number used by the interference controller;

PTX3cCO; is the CSCH transiiiit power of the interference channel i;
j is the channel humber of the UA;
d is the distance between the UA and the interference controller in km, and shall be
calculated based on location information.
The free space path loss L,(d) is calculated as follows.
Ly (d) =.32,45dB + 20logyo (dyp* funz) (3
Whe < J[MH ib thc LClltCl fl Cqucu&,y Uf thC Lhauucl uocd b_y thc illtCl fCl CIILT LUlltl Ul}cl aud
Z
calculated from the upper interface UPtoDL.InfoControlChannel.

b) If the interference power calculated from the transmission power and current location of the
UA using the interference channel are greater than PlreallocO, the controller determines the
reallocation.
where the interference power is calculated as follows.
where
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i is the channel number used by the controller;
j is the channel number used by the interference UA;
PTXscDR; is the CHCS transmission power of the interference channel j;

d is the distance between the controller and the interference UA in km.

The free space path loss L¢,(d) is calculated as follows.

th
a)

Subchannel reallocation is recommended when the neighboring channel interference calculd
e SC reception information is the following conditions.

where fyy, is the centre frequency of the interference channel used by the UA where'PIr
received as UPtoDL.InfoPowerParamCCH from the upper layer.

If the future interference power calculated from the transmissionvpower and locatig
controller using the neighboring channel and the future UA's own way point are expec
greater than Plreallocl, the UA can determine reallocation; where the interference
calculated as follows.

Plfgirop; = PTXscCO; —Lg (d ) —IC,_
where

i is the channel number used by the“interference controller;

PTXscCO; is the CSCH transmit powerof the interference channel i;

j is the channel numberjof the UA;
de is the minimum distance between the interference controller and the UA in th
10 sec.

(41)

pallocO is

ted from

n of the
fed to be
power is

(42)

e next

It shall be calculated frem the way points, which is implementation dependent. The free space path

loss L¢(dp) is calculated as follows.

Lg (df) = 32,45dB + 2010g10(df km* Fuitiz )

where fyp; 1s the center frequency of the interference channel used by the controller.

If the“future interference power calculated from the transmission power and location
fature UA's way point of the UA using the neighboring channel are expected to be gre

(43)

and the
hiter than
ulated as

Plreallocl, the controller can determine reallocation, where the interference power is cald

follows.

Plfpjtoci = PTXSCDR; =L (d ) —IC;_

where

i is the channel number of the controller;

j is the channel number used by the interference UA;

PTXscDRj is the CSCH transmission power of the interference channel j;
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d¢ is the minimum distance between the controller and the interfering UA that wi
be obtained within the next 10 sec.

11

[t shall be calculated from the current position and way points of the interfering channel UA, which

is implementation dependent. The free space path loss L (d;) is calculated as follows.

LfS (df) = 32,45613 + 20[0910 (df km'fMHz) [45)

where fy, is the center frequency of the interference channel used by the UA where Plreallocl

is

recejved as UFtoDL.InfoFowerFaramUUH Trom the upper layer.

6.6.2.3 | Reallocation decision by increasing packet error rate

Subchannel reallocation by increasing packet error rate is implementation dependent.
6.6.3 Subchannel reallocation procedure

6.6.3.1 | General

When the¢ UA or controller decides to reallocate, it shall notify the counterpatt using PB 0x0D. The ur

that recefives the PB 0x0D indicating the decision to return the subchanfiel resource shall transmit the

PB 0x0D|whose parsing field value is 4. This PB 0x0D exchange shall take place within TimeOf0DT
seconds.[lf the PB 0x0D exchange fails, the unit immediately returns+the subchannel.

If the UA|decides to reallocate, it can transmit its own subchannel map using PB 0x03 together with |

0x0D. When the controller decides to reallocate, it can request the UA's subchannel map transmissign

by using [PB 0x02 with PB 0x0D.

When subpchannel reallocation is performed, the existing allocated subchannel is occupied for maximujm

TcchRetyrns. If reallocation is completed within TcchReturn, the existing subchannel is immediate
returned, TcchReturn is received as UPtoDN.InfeTimeParam from the upper layer.

The subdhannel reallocation procedure is-thé same as the subchannel allocation procedure except fi
the subclhannel negotiation.

Subchannel negotiation is first pegformed in the manner indicated by the ReallocMethod parameter
UPtoDL.InfoControlChannel. If ReallocMethod is '0' and the controller cannot receive the UA's SC sl
subchanmnel negotiation is performed with IWR.

The method that the UA”and the controller perform subchannel negotiation is the same as in 6.
but in thie case of sub¢hannel reallocation, additionally currently allocated subchannels can be us¢
simultanpously. The.lnit can request and respond to a subchannel map with the currently allocate
subchanmel and cantransmit and respond to the determined subchannel number.

The operption'of using the currently allocated subchannel together during such subchannel negotiati¢gn

is implenpentation dependent.

it
[y

B

ly

e

If subchannel reallocation is successful, this shall be notified to the upper layer with DLtoUP.

NotiCSCHStatus instead of DLtoUP.NotiGetCSCH.

A UA or controller performing the subchannel reallocation procedure can continue to perform power

control for the currently allocated subchannel.

6.6.3.2 Parsing block for reallocation

The parsing field of PB 0x0D indicating the reallocation decision is shown in Table 11.
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Table 11 — Parsing field of 0x0D

Bits Description

[0:2] 0 - Collision tone detection

1 - Collision detection of the same resource through SC reception

2 - Threshold excess of neighboring channel interference

3 - Prediction of threshold excess of neighboring channel interference

4 - Response to counterpart unit's decision to reallocate
6{7 Data exchange
6J7.1 General
Parsing blocks that are equal to or higher than 0x80 share the same parsingblocks with SC{PBs that
cqdn be used in the control channel are PBs from 0x00 to 0x7F, which is shared with the video ¢ghannel.
The upper layer can request packet transmission using UPtoDL.ReqTxCCH. The DLL shall d¢liver the
rgceived packet to the upper layer using DLtoUP.RsvCCHData. At this time, if all PBs includgd in the
rgceived packet are in the header list of Table 13, it is possible that\they are not delivered to fhe upper
lajyer.
6J7.2 Data packet format
6J7.2.1 General

Sync Source . Dat CRC
field address Trust field ( 2 El ) 24b
. r :
(2bits) |  (variable) (8 bits) vartable (24 bits)

816 bits

A

Figure.18 — Control channel packet format except IWR

Figure 18 shows the packet format of the data link layer. The source address is generally 26 bits, but
higher layers can allocate a larger address with UPtoDN.InfoPacketParam. The total length of the
packetis 816 bits,@nd the maximum length of data varies according to the length of the sourcd address.
The upper layex'can deliver data of length less than or equal to the maximum length of data to DLL. CRC
isladded at thephysical layer.
Packet Sync Source Destination | Trust Data drc
header field address address field (variable) 24 bits)
(8 bits) (2 bits) | (variable) | (variable) | (8 bits)
) 816 bits .
« >

Figure 19 — IWR packet format

The packet format of IWR is shown in Figure 19. The source address and destination address are
generally 26 bits. Where, the length of the source address and the length of the destination address are
the same. The total length of the packet is 816 bits, and the maximum length of data varies according
to the length of the source address and destination address. PKH 0x00 is used for control channel
allocation in this document. Remain PKHs is determined at the upper layer.
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6.7.2.2 Sync field

The sync field is 2 bits. The meaning of the sync field is shown in Table 12.

Table 12 — Sync field meaning

Value Description
0x0 A sync
0x1 B sync
0x2 Csync
0x3 reserved
6.7.2.3 | Source address and destination address

It is recdmmended to set the source address and destination address to 26 bits. However, the uppgr

set the unit address bit number larger. In this case, the upper layer shall shorten the maximum
length by the increased number of bits.

layer can
data fielg

6.7.2.4

The trust

receive

The method of generating a trust field uses LFSR structure shown'in Figure 20.

40

I.

Trust field

field shall be received by all units, but the trust check shall be performed only by an authorizé¢d
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I, + TrustOffset

d d

0 1

D_(clk)

out

31

PN(clk)

PN(0) PN(1) PN(2) PN(3) PN(28)  PN(29)}” PN(30)  PN(3[)

FCO \F C1 \F Cz \F CB FCZS \FCZ‘B \F C‘30 \F C31
(X X J
N N\ % TFo A% U N\ TF.

Key

I feetrustoftser @ (clk+TrustOffset)-th bit of input data from upper layer or encrypted data
aj a k-th bit for AND operation with D

b, a k-th bit for AND operation with D,

o a k-th bit for AND operation with RNtk)

d, a k-th bit for AND operation with input(clk+TrustOffset)

D a k-th register

D{ .(cIk) output of shift register(D,y at clock clk

PN(clk) PN coded generator output for trust field generation at clock clk

T¥, a x-th bit of trustield

Figure 20 — LFSR structure for trust field generation
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The value of PN and the i-th trust bit TF; are as follows.

[D31(0),D30(0), ..., D36 (0)] = [K101, K100+ -++» Ko ]

[D25(0),D;4(0), ...,
3] = [sg.s7, ....50]
di7] = [fs.far - fol
dy1] = [Ms,My,M3,Mp, My, M, |

[d3q,
[da3,
[di6,

d30,
dz]_,

dis, ...

Dy (0)] = [SAps,SAz4., -..,.SAp]

[d10
[ds .4
[b31,
[c31,
[az1,
PN((
TFn3

[C4n

where

D, (clk)

SA
fx

X

PN(c

k)

The LFSH

dg, ...,d6] = [H4,H3,H2,H1,HO]

4r ol = [Ja.J3.Jo, Kol

b3o, --bo] = [Kos, Koy, ... Keg ]

+Co] = [Ke3» Koz - K32 ]

ap] = [K31, K39, .., Ky, 1]

k) =(Dy (clk) & by )(Dy (clk) & by )™ .. (Day (cll) & by )

F(PN(4n)& cy, )(PN(4n+1) & cyppq J(PN(4n+2) & €4y )(PN(4nF3) & 43 ),n=0,1,..,7,
Cant1:Cans2-Cans3] # [0, 0, 0, 0] (4p)

C30, .o

(130, ceey

 ISupdated as follows.

is a x-th bit of shift register D at clk;

)

is a x-th bit of source address, the humber of SA bits is greater than or equal 2
is a x-th bit of frame numbet; the number of fbits is 6;

is a x-th bit of slot number, the number of s bits is 9;

is a x-th bit of minute, the number of M bits is 6;

is a x-th bit-afhour for 24-hour clock, the number of H bits is 5 and H has the
value from0@'to 23;

is ax-th'bit of date, the number of ] bits is 5 and J has the value from 1 to 31;

isa x-th bit of secret key between the trust check system and the unit and haqa
length of 102 bits;

is a pseudo random bit of PN code generator at clk, and PN(0) is the PN value
when the initial value is loaded into the PN code generation register.

Dy (clk +1)= (D34 (clk) & ag YU rrystofpset-+cik & do)
Di (Clk+1) = Di—l (CIk)(D31 (Clk) & al' )UTrustOffseHcIk & dl ),I = 1, .o .,31

where

I

X

TrustOffset

42

(47)

is a x-th bit of input data from upper layer or encrypted bit if data security is ap-
plied;

is an offset of data field.
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7.2.5 Data field

7.2.5.1 General

The data field consists of parsing blocks. The parsing block consists of a parsing header and a parsing
field. The parsing header is 8 bits, and the length of the parsing field depends on the parsing header.
Each parsing block can be inserted anywhere in the data field. However, a parsing block and another
parsing block shall be attached without empty space, and the first parsing block shall be located
immediately after the trust field.

T
d3
th

If]
ul
'0
us
fo

W]

6

T
S@
C
C3

ne upper layer shall transmit data of a length less than or equal to the length of the datafig
ita link layer. If the length of information provided from the upper layer is smaller than'the
e data field, the remaining bits are processed as follows.

the length of unused extra data bits is less than 8, the extra data bits are filled witly 0. If the
wused extra data bits is greater than or equal to 8, the extra data bits are filledswith a parsir
x80' and a padding bit string of length 97 indicating padding. The padding’bits are constr
ing a string of bits of length 97 repeatedly. A 97-bit sequence consists of/the next 96-bit

llowed by a bit of '1".

‘0x71E5477D_A5B32BF7_E5469C8E’

here "' is used to distinguish 32 bits without meaning.

7.2.5.2 Parsing header and parsing field

ld to the
length of

length of
g header
ucted by
sequence

ne parsing header consists of 8 bits. If the most significant bit of the parsing header is '1), it has the

me meaning in common in SC, CC, and VC. If thesmost significant bit of the parsing heade
bCH, it has a meaning related to CC and VC. The parsing header is specified in Table 13. Upp
n define different parsing headers.

Tablé.13 — Parsing header list

ris '0" in
er layers

Value Description
002 Request to transmit a subchannel map, it does not have a parsing field.
0IX03 Subchannel map
0Ix04 Subchannel allocation request
0Ix05 ACK on subchannel allocation request
0Ix06 Own transmission power and reception power of the counterpart's signal
0Ix07 Own transmission power and designation of the counterpart’s transmission ppwer
OIx08 IWR resource collision notification, this has no parsing field.
OIxOA ACKs for uplink packets
OIXOB ACKs for downlink packets
OIXOC Link confirmation failure, this has no parsing field.
0x0D Notification of reallocation decision

6.8 Synchronization

A sync, B sync and C sync units shall know the date, hour, minute, second, slot number in order to
transmit a packet.

6.9 Data link layer security

In control communication, units perform one-to-one communication. Security can be applied depending
on the service of one-on-one communication.

©
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If an upper layer requests the use of data link security, then the following security shall be used.

The data link layer receives the security key U from the upper layer. The data field is scrambled by the
PN code generated by the PN generator as shown in Figure 21.

aO =1 (11 (12 as az‘) aso 031
Co =D € =D G, —D—1C | 000 —D— (o [ =D—1 G5 [ ~D—1{ C,
— D, b, b, Dy D29 30 by,
000
N N N N N S
&G— PN
PN2
—— eO el eZ 83 829 630 e31
FO D Fl D FZ D F3 o000 F29 D) F30 D F31
dy=1 d, d, dy dy dy, dy,
Key
ay a k-th bit for AND operation with C34
by, A k-th bit for AND operation with €,
Cy A k-th register of upper LFSR
Fy A k-th register of lower LFSR
dy A k-th bit for AND operation with F3;
ey a k-th bit for AND operation with F,
PN1 output of upper LFSR
PN2 output of lower LFSR
PN output of PN code generator
Figure 21 — PN code generator used for data scrambling
[(131, 130, ...,ao] = [U26’ U25’58’ U24_, ooy U16’S6’ U15, ceey U8,53, U7, ceey UO’SO’ 1]
[b31,8309--bo] = [Uss, ..., Usz. fs, Usg, - Usz, f3, Uzg, -y Ung, fo, Up7]

[C31(0),C30(0), -...Co (0)] = [U7y, ..., Us3,M5,Myq,Mp,Hy ,H3 ,Hy, Uzy, .., Ugy,Y3,Y1, W3, Wy, Ugg, ., Use ]
[d31,d30, -, do] = [U103,57,55, Utz - Ugs,S4, Ugas -y Ugs,Sz, Ugys -y Uzg,sy, 1]

les1.€30, -] = U1z, - Unag o fa Urass - Unias f2, Urazs - Usoss f1, Usoal

[F31(0),F30(0), ....Fy (0)] =[Ussg, ..., Uisg,M3,M1,Mo,Hy,Hy, Urgg, ..., U1zg, ¥y, Y2, Yo, Wo, Wy, Uzy, ..., Usss]
PN1(clk)=(Cy (clk) & by )(Cy (clk) & by )™ .. (Csq (clk) & bay)

PN2(clk)=(Fy(clk) & ey )" (Fy (clk) & e ) .. (Faq (clk) & e31)
PN(clk)=PN1(clk)" PN2(clk) (48)
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where
C,(clk) is a x-th bit of upper shift register C at clk;
F,(clk) is a x-th bit of lower shift register F at clk;
U, is a x-th bit of a security key provided by the upper layer;
fx is a x-th bit of frame number, the number of fbits is 6;
Y ISax-tir bitof Stotmumber; the mumber of S bits159;
X is a x-th bit of minute, the number of M bits is 6;
H, is a x-th bit of hour for 24-hour clock, the number of H bits is 5-and H hps the
value from 0 to 23;
Y, is a x-th bit of date, with a value from 1 to 31, the nymber of Y bits is 5
W, is a x-th bit of month, with a value from 1 to 12, thé¢'number of W bits i} 4;
PN(clk) is a pseudo random bit of PN code generator.at clk, and PN(0) is the PN|value

6/10.1 General

The first bit of the data field is scrambled with PN(O.J\ Subsequent data bits are also s
sgquentially. Where O ¢t 1S [Uisg, Ugsg, - Uyss]

The padding block in data field is not scrambled.

6{10 Interface with upper layers

The interface with the upper layer:consists of the interface header and the following paraj
shown in Figure 22. The number ©f)bits of the header is 8 bits, and the number of parameter
nfimber of bits of each parameter.are different for each interface header.

when the initial value is loaded into the twe PN code generation registlers.

01

Header Parmeter1l Parmeter2 (X X ] ParmeterN

—-
=

The upperlayer can send an interface packet to the DLL and likewise the DLL can send an
packet tocthe upper layer. In this case, sending ACK/NACK in response to each interface is opt
\plemeéntation dependent.

Figure 22 — Interface packet structure with upper layer

6.10.2 Initialization interface

6.10.2.1 General

frambled

heters as
5 and the

interface
onal and

The initialization interface is used when the unit is initialized. The upper layer can use this interface
after initialization if necessary. Table 14 shows an initialization interface list.

Table 14 — Initialization interface list

Interface name Header value Direction

UPtoDL.InfoPowerParamCCH 0x01 to DL

© ISO/IEC 2023 - All rights reserved
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Table 14 (continued)

Interface name Header value Direction
UPtoDL.InfoPowerParamCCHsub 0x02 to DL
UPtoDN.InfoPowerParamDS 0x03 to DL
UPtoDN.InfoPowerParamIWR 0x04 to DL
UPtoDL.InfoTSBTypeMap 0x05 to DL
UPtoDL.InfoMapOption 0x06 to DL
UPtoDL.IpfoApprovedSubehMap 0x0Q7 to DI
UPtoDL.InfolCConstant 0x08 to DL
UPtoDN.InfoTimeParam 0x09 to DIy
UPtoDN.|nfoPacketParam 0x0A to DL
UPtoDL.InfoDedicatedSlot 0x0B to DL
UPtoDL.InfolWRSlot 0x0C to DL
UPtoDL.InfoControlChannel 0x0D to DL
UPtoDL.IpnfoSecurity 0x0E to DL

6.10.2.2

UPtoDL.InfoPowerParamCCH has many parameters. The meaning‘of each parameter is shown

Table 15.

UPtoDL.InfoPowerParamCCH

Table 15 — Parameters of UPtoDL.InfePowerParamCCH

i1

Parameter name bits Description

PmaxCCH 7 Max CCH transmission power,
-40dBm(0) ~ 40dBm(80)

PminCCH 7 Min(CCH transmission power,
-40dBm(0) ~ 40dBm(80)

PtargetCLH 5 PtargetCCH is the target reception power of the CCH.
-110dBm(0) ~ 79dBm(31)

PmarginCCH 4 Control channel power margin,
0 dB(0)~15 dB(15)

PmaxTCH 7 Max TCH transmission power,
-43dBm(0) ~ 37dBm(80)

PmarginTCH 4 Power margin of tone channel mapped with the control channel
0 dB(0)~15dB(15)

PTX_CCHTEHxdiffer 4 Difference between subchannel transmission power and tone
channel transmission power,
-15 dB(0)~0 dB(15)

PoffCtoD 4 Power offset used when the controller specifies the UA's initial
transmit power,
0 dB(0)~15dB(15)

SNRrequiredCCH 4 Required SNR of control channel,
0 dB(0)~15 dB(15)

PRXtoneCompeteThre 5 The detection threshold of the tone subslot performing competi-
tion,
-115dBm(0) ~ -84dBm(31)

46 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=5961eba9634ae317632639be23ed0680

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Abbreviated terms 
	5 Physical layer 
	5.1 Channel and frame structure for data channel 
	5.1.1 Number of data channels and bandwidth 
	5.1.2 Frame structure 
	5.1.3 Slot transmit time mask 
	5.1.4 Subchannels 
	5.1.5 Initial work resources (IWR) and channel 
	5.1.6 Dedicated slots and dedicated subchannels 

	5.2 Channel and frame structure for tone channel 
	5.2.1 Frame structure and bandwidth 
	5.2.2 Slot transmit power 
	5.2.3 Slot block structure 
	5.2.4 Subslot transmission time mask 
	5.2.5 Subslot signal waveform 

	5.3 Encoding procedure 
	5.4 Physical layer procedure 
	5.4.1 Synchronization 
	5.4.2 Subchannel power 
	5.4.3 Measurements 
	5.4.4 Coexistence operation 


	6 Data link layer 
	6.1 General 
	6.2 Channel mapping and measurements 
	6.2.1 General 
	6.2.2 Mapping of communication resources and subslot sets 
	6.2.3 Interference power calculation 
	6.2.4 Subchannel map 

	6.3 Subchannel negotiation for allocation 
	6.3.1 General 
	6.3.2 Subchannel negotiation using shared channel 
	6.3.3 Subchannel negotiation using dedicated slot 
	6.3.4 Subchannel negotiation using IWR 

	6.4 Resource allocation competition and generated link confirmation 
	6.4.1 General 
	6.4.2 Subchannel resource allocation competition 
	6.4.3 Generated link confirmation 
	6.4.4 Broadcasting control channel information being allocated or occupied 

	6.5 Subchannel occupation and collision management 
	6.5.1 General 
	6.5.2 Subchannel occupation and return 
	6.5.3 Collision tone transmission and collision management 
	6.5.4 Power control in occupation stage 

	6.6 Reallocation 
	6.6.1 General 
	6.6.2 Reallocation decision 
	6.6.3 Subchannel reallocation procedure 

	6.7 Data exchange 
	6.7.1 General 
	6.7.2 Data packet format 

	6.8 Synchronization 
	6.9 Data link layer security 
	6.10 Interface with upper layers 
	6.10.1 General 
	6.10.2 Initialization interface 
	6.10.3 Dynamic interface 

	6.11 Interface with other communication layer 
	6.11.1 General 
	6.11.2 Interface with SC 
	6.11.3 Interface with VC 


	Bibliography 

