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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly availablET& members and non-membersand can be found

in SR 000 314’Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect
of ETSI standards'which is availabléree of chargefrom the ETSI Secretariat. Latest updates are available on the
ETSI Web server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in SR 000 314 (or the updates on the ETSI Web server)
which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by ETSI Project Digital Enhanced Cordless
Telecommunications (DECT), and is now submitted for the Voting phase of the ETSI standards Two-step Approval
Procedure.

The present document is part 3 of a multi-part EN covering the Common Interface (Cl) for the Digital Enhanced
Cordless Telecommunicatons (DECT), as identified below:

Part1: "Overview"

Part 2:  "Physical Layer (PHL)";

Part 3: "Medium Access Control (MAC) layer";
Part 4. "Data Link Control (DLC) layer";

Part5:  "Network (NWK) layer";

Part 6: "ldentities and addressing";
Part 7:  "Security features";
Part8: "Speech coding and transmission".

Further details of the DECT system may be found in ETR 015 [10], ETR 043 [12] and ETR 056 [13].

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publicatign
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 6 months after doa
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1 Scope

The present document gives an introduction and overview of the complete Digital Enhanced Cordless
Telecommunications (DECT) Common Interface (Cl).

The present document of the DECT CI specifies the Medium Access Control (MAC) layer. The MAC layer is part 3 of
the DECT Common Interface standard and layer 2a of the DECT protocol stack.

It specifies three groups of MAC services:
- the broadcast message control service;
- the connectionless message control service; and
- the multi-bearer control service.

It also specifies the logical channels that are used by the above mentioned services, and how they are multiplexed and
mapped into the Service Data Units (SDUSs) that are exchanged with the Physical Layer (PHL).

Network layer

Network layer

|
)
|
|

C-plane U-plane
DLC layer DLC layer
C-plane (2|b) U-plane
MAC layer
(2a)

Physical layer
(1)

Figure 1: The DECT protocol stack

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

« For a specific reference, subsequent revisions do not apply.
« For a non-specific reference, the latest version applies.

« A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

[1] EN 300 175-1: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);

Part 1: Overview".

[2] EN 300 175-2: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);

Part 2: Physical Layer (PHL)".

[3] EN 300 175-4: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);

Part 4: Data Link Control (DLC) layer".

[4] EN 300 175-5: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);

Part 5: Network (NWK) layer".

ETSI



13 Final draft EN 300 175-3 V1.4.2 (1999-03)

[5] EN 300 175-6: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);
Part 6: Identities and addressing".

[6] EN 300 175-7: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);
Part 7: Security features".

[7 Void.

[8] Void.

[9] EN 300 176: "Digital Enhanced Cordless Telecommunications (DECT); Approval test
specification; (Part 1: Radio; Part 2: Speech)".

[10] ETR 015: "Digital Enhanced Cordless Telecommunications (DECT); Reference document".

[11] Void.

[12] ETR 043: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface (Cl);
Services and facilities requirements specification”.

[13] ETR 056: "Digital Enhanced Cordless Telecommunications (DECT); System description
document".

[14] Void.

[15] W.W. Peterson and E.J. Weldon (1972, 2nd edit.): "Error Correcting Codes" (MIT Press,

Cambridge, MA).

3 Definitions and abbreviations

Most definitions and abbreviations are defined in part 1 of the present document, EN 300 175-1 [1]. A few abbreviations
that are specific to the present document appear in subclause 3.2.

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
antenna diversity: see EN 300 175-1 [1].

bearer handover: see EN 300 175-1 [1].

broadcast: see EN 300 175-1 [1].

C-plane: see EN 300 175-1 [1].

cell: see EN 300 175-1 [1].

Central Control Fixed Part (CCFP): see EN 300 175-1 [1].
cluster: see EN 300 175-1 [1].

connection handover:see EN 300 175-1 [1].
Connectionless mode (C/L)see EN 300 175-1 [1].
Connection Oriented mode (C/O):see EN 300 175-1 [1].
Cordless Radio Fixed Part (CRFP):see EN 300 175-1 [1].
double duplex bearer:see EN 300 175-1 [1].

double simplex bearer:see EN 300 175-1 [1].
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duplex bearer: see EN 300 175-1 [1].

Extended MAC control messagesMAC messages of the B-field connection control set.
field: see EN 300 175-1 [1].

Fixed Part (DECT Fixed Part) (FP): see EN 300 175-1 [1].

Fixed radio Termination (FT): see EN 300 175-1 [1].

full slot (slot): see EN 300 175-1 [1].

half slot: see EN 300 175-1 [1].

incoming call: see EN 300 175-1 [1].

inter-cell handover: see EN 300 175-1 [1].

logical channel:see EN 300 175-1 [1].

Lower Layer Management Entity (LLME): see EN 300 175-1 [1].

Lower Tester (LT): A logical grouping that contains the test equipment, a functionally equivalent DECT PT, a
functionally equivalent DECT FT and a test controller.

MAC bearer (bearer): see EN 300 175-1 [1].

MAC connection (connection):see EN 300 175-1 [1].
multiframe: see EN 300 175-1 [1].

outgoing call: see EN 300 175-1 [1].

paging: see EN 300 175-1 [1].

phase:see EN 300 175-1 [1].

Physical channel (channel)see EN 300 175-1 [1].
Portable Part (DECT Portable Part) (PP):see EN 300 175-1 [1].
Portable radio Termination (PT): see EN 300 175-1 [1].
Radio Fixed Part (RFP):see EN 300 175-1 [1].
Repeater Part (REP):see EN 300 175-1 [1].
segment:see EN 300 175-1 [1].

segmentation:see EN 300 175-1 [1].

simplex bearer: see EN 300 175-1 [1].

TDMA frame: see EN 300 175-1 [1].

U-plane: see EN 300 175-1 [1].

Wireless Relay Station (WRS):see EN 300 175-1 [1].
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3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

A-MAP A-field MAP

B-MAP B-field MAP

BMC Broadcast Message Control

By slow Broadcast channel

C higher layer control Channel (see CS and CF)
Cl Common Interface (standard)

C/L Connectionless

C/O Connection Oriented

Ce higher layer signalling Channel (fast)

CBC Connectionless Bearer Control

CL higher layer Connectionless channel (protected; sega@tl Clr)
CLg higher layer Connectionless channel (fast)
Clg higher layer Connectionless channel (slow)
CMC Connectionless Message Control

CRFP Cordless Radio Fixed Part

Cg higher layer signalling Channel (slow)

D-MAP D-field MAP

DBC Dummy Bearer Control

IuT Implementation Under Test

E/U-MUX Switch between E-type and U-type Multiplexes
ECN Exchanged Connection Number

FMID Fixed part MAC Identity

GAP Generic Access Profile

Ge higher layer information control channel

I higher layer Information channel (segdnd })

In higher layer Information channel (unprotected)
Ip higher layer Information channel (protected)
IRC Idle Receiver Control

LBN Logical Bearer Number

LSB Least Significant Bit

LT Lower Tester

M MAC control channel

MAP bit Mappings

MBC Multi-Bearer Control

MCEI MAC Connection Endpoint Identification

MSB Most Significant Bit

MUX time Multiplexors

N identities channel

P Paging channel

PMID Portable part MAC IDentity

Q system information channel

REP Repeater Part

RPN Radio fixed Part Number

Sly higher layer connectionless channel (Unprotected)
Slp higher layer connectionless channel (Protected)
T-MUX Tail MUX

TBC Traffic Bearer Control

WRS Wireless Relay Station
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4 Description of the MAC layer

4.1 MAC layer reference model
A
A A A
MA-SAP MB-SAP MC-SAP
— o S O [S515)
A 4 W
ME-SAP ¥ .
Broadcast Connectionless Multi Cluster
Message Message Bearer Control
Control Control Control Functions
(CCF)
I
]
|
CBC DBC TBC IRC Cell Site
Functions
(CSF)
multiplexor multiplexor multiplexor multiplexor
[ & & A [ &
A A
[« (= (> @] [s's
D-SAPs

GUIDE TO o n oot (SAP
SYMBOLS USED ervice Access Point (SAP) <SS

Service Endpoints
Service Instance

NOTE: MA, MB, MC and D are Service Access Points (SAPs) between the adjacent layers. Each line through
these SAPs represents an independent service instance. ME is a SAP to the management entity.

Figure 1a: MAC reference model
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4.1.1 General

As far as possible, the present document avoids defining specific physical architectures, and uses the MAC reference
model shown in figure 1. This reference model architecture applies equally to both the FT and the PT.

There is always a single instance of cluster control function that controls all instances of the cell site functions. In the
FT, multiple cells would require multiple instances of CSFs (one per cell). Each of these instances connects to an
independent physical layer via an independent D-SAP.

The multiplexor shown at the bottom of all CSFs is described in clause 6.

4.1.2 Cluster Control Function (CCF)

This includes all the MAC functions that are used to control more than one cell. A cluster contains only one CCF. The
CCF contains the following functional elements:

- BMC (Broadcast Message Control)the functions that control and distribute the cluster's broadcast information
to/from all CBCs, TBCs and DBCs. There is only one BMC per CCF;

- CMC (Connectionless Message Controlthe functions that control and distribute the information of all
connectionless services to one or more CBCs (see subclause 5.7 for a description of connectionless services).
There is at most one CMC per CCF;

- MBC (Multi-Bearer Control): the functions that control the multiplexing and management of all the data
directly associated with a MAC connection between one FT and one PT. For single bearer connections (when not
performing bearer handover) an MBC only manages one TBC, for multi-bearer connections an MBC will
manage several TBCs. There is always only one MBC per connection, and therefore a CCF can contain multiple
instances of MBCs (see subclauses 5.5 and 5.6 for a description of bearers and connections).

4.1.3 Cell Site Functions (CSF)

This includes all the functions that are concerned with only one cell. Each CSF contains the following functional
elements:

- Connectionless Bearer Control (CBC)the functions that control a connectionless bearer. Each CSF may
contain multiple instances of CBC (see subclauses 5.7 and 5.7.2.1);

- Dummy Bearer Control (DBC): the functions that control one dummy bearer. There is a maximum of two
DBCs per CSF (see subclause 5.7);

- Traffic Bearer Control (TBC): the functions that control one traffic bearer. Each CSF may contain multiple
instances of TBC;

- Idle Receiver Control (IRC): the functions that control the receiver when not involved with a bearer. Each CSF
may contain multiple instances of IRC, one per transceiver.

Refer to subclause 5.5.2 for descriptions of dummy bearer, traffic bearer, connectionless bearer.

4.1.4 Relationship to physical layer elements

A TBC controls one duplex bearer or one double simplex bearer. It, therefore, controls two physical channels.
A DBC controls one simplex bearer and, therefore, controls one physical channel.

A CBC controls either a simplex or a duplex bearer and, therefore, may control one or two physical channels.

The IRC controls all of the radio transceivers (for one cell) on any of the available physical channels that are not being
used by the other entities (TBC, DBC or CBC). This provides various scanning functions defined in subclauses 11.3.2,
11.4.1 and 11.8.

Each instance of the cell site functions relates to one physical cell, and thereby to a single PHL instance, as shown in
figure 2.
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MA- M B- MC-
SAP SAP SAP
ME- Cluster Control
SAP Functions
(CCF)
Cell-Site Cell-Site Cell-Site
Functions Functions Functions
(CSF) (CSF) (CSF)
| | |
D-SAP D-SAP D-SAP
Physical Physical Physical
layer layer layer

Figure 2: One MAC cluster

This expanded architecture is only significant for the FT. However, the physical groupings of any particular FT
implementation may not correspond to these functional groupings, and the MAC architecture is arranged to allow many
alternative implementations. For example, manufacturers may choose to implement a single cluster or multiple clusters.
In both cases they may choose to distribute everything, to centralize just the cluster control functions or to centralize
both the CCF and the CSF. Intermediate physical groupings may be possible for some implementations.

4.2 Frame and multiframe structures

421 General

There are two hierarchical levels of time division multiplexing:

- frame: a time division multiplex of slots;

- multiframe: a time division multiplex of frames.
Timing is defined by the FP transmissions, and the PP is required to slave all of its transmissions to these timings.
Detailed frame timing is defined by the PHL, but slot numbering is defined by the MAC layer.

Multiframe timing is wholly defined by the MAC layer.

4.2.2 Frame structure

A regular Time Division Multiple Access (TDMA) structure is created by the PHL (see to EN 300 175-2 [2]). This
frame defines 24 full-slot positions. Alternatively, each full-slot may be further divided into two half-slots, or two
consecutive full slots may be used together as a double slot (see figures 3, 4, and 5).

The MAC layer controls the transmission and/or reception of data for every double, full or half slot, by issuing
primitives to the PHL. Each primitive specifies the operation for one slot position. Continuous operation on a given
physical channel requires a regular series of primitives.
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normally
PP transmit

< (PP receive) > 4 (FP receive) >
Full full full full o full full | full o full | full”
slot slot slot slot slot slot slot slot | slot
23 0 1 2 . 11 12 13 . 23 0 _
earliest latest
Figure 3
full-slot
o half-slot half-slot o
_ L=0 L=1 _
4 one slot >
earliest latest
Figure 4

full-slot 2n

full-slot2n + 1

double slot K =2n

<

earliest

two slots

Figure 5

>

latest

Full-slots are numbered from K = 0 to 23, and half-slots are numbered L = 0 or 1, where half-slot O occurs earlier than
half-slot 1. Double slots are numbered from K = 0 to 22, where K is an even number, i.e. K MOD 2 = 0.

Normally slots K = 0 to 11 are used in the FP to PP direction, and slots K = 12 to 23 in the PP to FP direction.

Slot numbers (frame timing) are not included in every slot transmission. Slot numbers are only defined in a special
(Q-channel) message that is transmitted at a low rate by all FPs. This message defines the actual slot number for that

transmission (see subclause 7.2.3).

This also applies to a PP acting as the RFP in PP-to-PP direct communication mode.

4.2.3 Multiframe structure

The MAC layer superimposes a multiframe structure on the TDMA frame structure. This is a Time Division Multiplex
(TDM) of 16 frames. The multiframe starts and ends on a frame boundary, as shown in figure 6.

frame frame frame frame frame frame frame
15 0 1 2 13 14 15
one multi-frame
earliest latest

Figure 6

The multiframe numbering is defined in the same way for the FP and the PP. A multiframe normally starts with FP
transmissions (first half of frame 0) and ends with PP transmissions (last half of frame 15).
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Frame numbers (multi-frame timing) are never included in a transmission. Frame numbers shall be interpolated from the
multiframe marker that is included in all FP transmissions. This marker appears once per multiframe (in frame 8) (see
subclauses 6.2.2.1 and 7.2.3).

When encryption is provided, an explicit multiframe number is also defined using a similar technique to slot numbering:

- aspecial (Q-channel) message is transmitted at a low rate by the FP. This message defines the actual multiframe
number for that transmission (see subclause 7.2.3).

4.3 State definitions

4.3.1 PP states

Idle
Unlocked

Active
\ Unlocked

No suitable
RFP

"switch on”

Found
suitable
RFP

First bearer
established

Active
Locked

Idle
Locked

Last bearer
released

Figure 7: PP state diagram

A PP can exist in one of four major states at the MAC layer:

1) Active_Locked: where the PP is synchronized to at least one RFP transmission and has one or more connections
in progress.

2) Idle_Locked: where the PP is synchronized to at least one RFP transmission. It is able to make or receive
connections, but has no connections in progress.

3) Active_Unlocked: where the PP is not synchronized to any RFP transmissions, and is unable to make or receive
connections. The PP makes occasional attempts to detect a suitable RFP and enter the Idle_Locked state.

4) ldle_Unlocked: the PP is not synchronized to any RFP and does not attempt to detect RFPs.
Several different modes of operation exist in the Idle_Locked state:

a) scanning modewhere the PP's receiver scan sequence is synchronized with that of the RFP;

b) high duty cycle Idle_Locked modewhere the PP receives 6 times per multiframe;

¢) normal Idle_Locked mode:where the PP typically receives once per multiframe;

d) low duty cycle Idle_Locked modewhere the PP typically receives less than once per multiframe.
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4.3.2 RFP states

Active
Idle
or C/L

First traffic bearer
established and
dummy or C/L bearer released

Last traffic bearer
released and
dummy or C/L
bearer
established

Last traffic
bearer
released

First traffic
bearer
established

Active
Traffic and
Dummy
or C/L

Release of last
dummy or C/L bearer

Active
Traffic

Establish dummy or C/L bearer

Figure 8: RFP state diagram
An RFP can exist in one of four major states at the MAC layer:
1) Inactive: where the RFP is not receiving or transmitting;
NOTE: The inactive state is not shown in the state diagram of figure 8.

2) Active_Idle or C/L: where the RFP has either at least one dummy bearer or at least one connectionless downlink
bearer, and a receiver that is scanning the physical channels in a known sequence;

3) Active_Traffic: where the RFP has at least one traffic bearer, but does not have a dummy or a connectionless
downlink bearer;

4) Active_Traffic_and_Dummy or C/L: where the RFP has at least one traffic bearer and is also maintaining one
dummy or connectionless downlink bearer.

5 Overview of MAC layer services

51 General

The MAC layer offers three groups of services to the upper layers and to the management entity. These service
groupings are related to the functional groupings in the cluster control functions:

- broadcast message control;
- connectionless message control;

- multi-bearer control.
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Each individual service is accessed via an independent service endpoint, and these endpoints are grouped into three
Service Access Points (SAPs). Each service endpoint contains one or more logical channels. A fourth group of logical
channels is provided for internal (peer-to-peer) MAC control information. The logical channels are described in
subclause 5.3 and the SAPs are described in subclause 5.4.

51.1 Broadcast Message Control (BMC)

The BMC provides a set of continuous point-to-multipoint connectionless services. These are used to carry internal
logical channels, and are also offered to the higher layers via the MA-SAP. These services operate in the direction FT to
PT, and are available to all PTs within range.

The BMC services operate on all bearers, with each bearer carrying similar (equivalent) messages. The BMC services
may appear alone, but they also appear combined with both of the other services, thereby producing bearers that contain
data from two services (i.e. a single physical packet contains fields from both services).

5.1.2 Connectionless Message Control (CMC)

The CMC provides connectionless point-to-point or point-to-multipoint services to the higher layers via the MB-SAP.
These services may operate in both directions between one specific FT and one or more PTs.

51.3 Multi-Bearer Control

Each instance of MBC provides one of a set of connection oriented point-to-point services to the higher layers via the
MC-SAP. These services may operate in both directions or in one direction between one specific FT and one specific
PT. Each service instance provides a connection (a connection oriented service) between one FT and one PT.

An MBC service may use more than one bearer to provide a single service. In this event, these multiple bearers may be
used to carry duplicated data (to provide redundancy) and/or distributed data (to provide increased bandwidth).

5.2 Service descriptions

5.2.1  Common functions
All services shall only operate between one FT and one or more PTs.
All the services provide the following functions:

a) the means to monitor signal quality;

b) the means to provide error control for some data.

5.2.2 BMC service

The BMC service provides two types of broadcast information in the direction FT to PT:
- permanent broadcasts containing the two MAC control channels, Q and N (see subclauses 5.3.4.1 and 5.3.4.2);
- transient broadcasts containing the MAC paging changglsé&: subclause 5.3.3.1).
The BMC service provides the following additional functions to the PT:
a) the means to acquire and maintain frame and multiframe synchronism between transmitters and receivers;
b) the means to obtain primary and secondary access right identities;

c) the means to supply paging messages to the higher layers.
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523 CMC service

The CMC service provides two alternative services:
- higher layer connectionless C-plane information, using thea@d Cl: channels (see subclause 5.3.2.1);
- higher layer connectionless U-plane information, using teaBtl the §4 channels (see subclause 5.3.2.2).

A single CCF may contain one single CMC instance. This CMC instance cannot be combined with an MBC connection
service.

The CMC service provides the following additional function:
- the means to multiplex more than one logical channel onto each MAC bearer of the broadcast, with defined

priorities.

524 MBC services

Each MBC instance can provide two separate connection oriented services to the higher layer:
- higher layer C-plane information, contained in the C-channels (see subclause 5.3.1.1);
- higher layer U-plane information contained in the | apttBannels (see subclauses 5.3.1.2 and 5.3.1.3).

These two services are independent, and may be provided in combination or separately as part of a given MBC service.
The overall service may be bidirectional, or unidirectional (in either direction). The chosen service type(s), and the
service directions are defined during MBC connection establishment.

Each MBC service provides the following additional functions:

a) the means to set up, maintain and clear down a variety of different connections using one or more bearers (duplex
bearers and/or double simplex bearers);

b) the ability to preserve connection quality by performing individual "bearer handover" of any duplex or double
simplex bearers;

¢) the means to multiplex more than one logical channel onto each MAC bearer of the connection, with defined
priorities;

d) the means to encrypt optionally all higher layer data.

5.3 Logical channels
The following logical channels are defined:
a) MBC connection endpoints (MC-SAP logical channels):
C-channels: gand G;
| channels: | and |;
Gg channel;
b) CMC service endpoint (MB-SAP logical channels):
CL channels: Ckand Clg;
Sly channel and $lchannel;
¢) BMC broadcast endpoint (MA-SAP logical channel):

Bg channel,
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d) Internal MAC control channels:
Q-channel,
N-channel;
M-channel;

P-channel.
5.3.1 MBC connection endpoints (MC-SAP logical channels)

5.3.1.1 The higher layer C-plane channels, C

Higher layer information from the DLC C-plane uses the C-channels, these are two independent changels, the C
channel and the &hannel.

The G channel is a slow duplex channel for higher layer information. It offers a low capacity which can be used by the
higher layers with virtually no restriction. The transmission tlannel data reduces the throughput of the logical
N-channel.

The G- channel is a fast duplex channel for higher layer information with a higher capacity thayctrengel.
Transmissions of £channel data may reduce the throughput of, or interrupt, the logical | channel.

All C-channel information is protected by MAC layer error control which uses error correction based on an Automatic
Repeat reQuest (ARQ).
5.3.1.2 The higher layer U-Plane channels, |

Higher layer information from the DLC U-plane uses the | channels. These agectienhel and thg,Ichannel, and
they have different MAC layer protection schemes. The higher layers choose one of the two changelagthe |
channels shall not be used in parallel for the same connection.

The Iy information is protected by limited MAC layer error detection (X-field) and may include a minimum delay mode
for coded speech transmission. Depending on the physical packet size the MAC layer proatssetel data in fields
of different length.

The | information is protected by MAC layer procedures, either error correction based on a modulo 2 retransmission
scheme or just error detection based on 16 bit CRCs. The DLC layer requests a service type, maximum allowed
transmission time, and target and minimum acceptable numbers of uplink and downlink bearers which the MAC layer
tries to provide.

5.3.1.3 The higher layer U-Plane control channel, Gg
Higher layer U-plane control from the DLC uses thecBannel.

The G- channel is a fast simplex channel that is used to provide control of U-plane entities. For example, it is used to
carry acknowledgements for asymmetric connections.

All GF channel information is protected by a MAC layer error control which allows error detection.

5.3.2 CMC endpoints (MB-SAP logical channels)

5321 The connectionless C-Plane channels, C;

Higher layer connectionless information from the DLC C-plane uses the CL channels, these are two independent
channels, the C4 channel and the Glchannel.

The Clg channel is a slow simplex channel for higher layer information. It offers a low capacity which can be used by
the higher layers with virtually no restriction. The transmission of €lannel data reduces the throughput of the
logical N-channel.
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The CLg channel is a fast simplex channel for higher layer information with a higher capacity tharytttea@hel.

All CL channel information is protected by MAC layer error control which allows error detection.

5.3.2.2 The connectionless U-Plane channels, Sly and Slp
Higher layer connectionless information from the DLC U-plane uses tharfsl Sp channels.

The S| information is protected by limited MAC layer error detection (X-field) and can be used for coded speech
transmission. Depending on the physical packet size the MAC layer procegstsuiel data in fields of different
length.

The Sk information is protected by MAC layer error detection procedures based on 16 bit CRCs.

5.3.3 BMC endpoint (MA-SAP logical channel)

5331 The slow broadcast channel, Bg

The slow broadcast channek,Bs a simplex data channel in the direction FT to PTs. It is used to broadcast transient
information from RFPs to all PTs that are listening.cBannel data is transmitted by RFPs on traffic, connectionless,
and dummy bearers.g®hannel information is available to Idle_Locked and Active_Locked PTs.

The transmission of BS channel data reduces the throughput of the logical N-channel.
All B g channel information is protected by MAC layer error control which allows error detection.

NOTE: A typical use for the Bchannel is to broadcast call set up requests; however, other uses are allowed.
5.3.4 Internal MAC control channels

5.34.1 The system information channel, Q

The system information channel, Q, is a simplex data channel used to supply PTs with information about the DECT FP.
Most Q-channel data is transmitted as repeated broadcasts on traffic, connectionless and dummy bearers. Q-channel data
may also be transmitted on request.

Some Q-channel information is needed by a PT to change from the Active_Unlocked state to the Idle_Locked state.

All Q-channel information is protected by MAC layer error control which allows error detection.

53.4.2 Identities channel, N

The identities channel, N, is used for repeated transmissions of a system identity. N-channel data is transmitted by RFPs
on traffic, connectionless and dummy bearers, and by PTs on traffic bearers.

The identities channel N has two purposes:

- for Active_Unlocked PPs the N-channel has a similar function as the Q-channel. Here the N-channel can be
considered as a simplex channel in the RFP to PP direction. The broadcast identity helps active unlocked PPs to
find a system which offers the desired service and to which they have access rights;

- for Active_Locked PPs the N-channel is received on all FP to PP bearers and echoed on all PP to FP bearers to
provide a MAC layer handshake.

All N-channel information is protected by MAC layer error control which allows error detection.

5.34.3 The MAC control channel, M
The M channel is used to carry MAC layer information. This information appears in three different positions:

- MAC control in all header fields (see subclause 6.2.1.2);
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- MAC control in a tail field (see subclause 6.2.2.1);
- MAC control in any B-subfield (see subclause 6.2.2.3).

MAC control forms an integral part of all three services. When used on a duplex bearer (as part of the MBC service) it
conveys point-to-point MAC control. On all services it is also used to broadcast MAC layer status information.

All M channel information is protected by MAC layer error control which allows error detection.

5.344 MAC paging channel, P

The P-channel is used to carry paging messages. Each of these messages may contain one segment of data from the B
logical channel.

The P-channel appears as a part of all bearers transmitting in the direction FT to PT. The P-channel is normally the only
channel that is received by an PT in the Idle_Locked state.

All P-channel information is protected by a MAC layer error control which allows error detection.

54 SAP definitions

The MAC layer communicates with the DLC layer through 3 SAPs. These SAPs are the MA SAP, the MB SAP and the
MC SAP.

The MAC layer communicates with the management entity through the ME SAP.

The MAC layer communicates with each PHL instance through an independent D SAP. The D SAP is defined in
EN 300 175-2 [2].

5.4.1 MA SAP

This is a SAP between the MAC and DLC layers. The SAP contains a single broadcast endpoint, containing one logical
channel, the BS channel. The primitives passed through the MA SAP are used to:

- carry Bschannel data; and
- control the data flow of the 8channel data.
The B channel provides a connectionless simplex (broadcast) service in the direction FT to PT.

The permitted SDU lengths in primitives carrying &annel data are 0, 20, 36, 72, 108, 144, 180 or 216 bits.

5.4.2 MB SAP

This is a SAP between the MAC and the DLC layer. The MB SAP contains one service endpoint with four logical
channels, the Gi, CLg, Sly and Sk channels.

The Clg and ClL: channels provide connectionless services in both directions, FT to PT and PT to FT. In direction FT
to PTs the connectionless service is continuous, in direction PT to FT the service is discontinuous.

The permitted SDU length in primitives containingthannel data is 40 bits (= 1 gsegment).

The permitted SDU length in primitives containinggQihannel data is an integer multiple of the-@ata segment
length, which is 64 bits.

The S| channel offers one unprotected simplex service to the higher layers (FT to PT only).
The S| channel offers one protected simplex service to the higher layers (FT to PT only).

For the S| service the SDU length corresponds to the size of {hel@h fields in the U-type multiplexes (see
subclause 6.2.2.2).
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For the S} service, the SDU length corresponds to the size of thdeB fields in the U-type multiplexes (see
subclause 6.2.2.2).

5.4.3 MC SAP

This is a SAP between the MAC and DLC layers. The SAP may contain multiple connection endpoints, and five logical
channels are associated with each endpoigtCg G, Iy, and |, channels. Primitives transferred through this SAP are
used to:

- control the MAC processes to establish, maintain and release connections;
- carry G, G, G, Iy and | channel data; and
- control the data flow of the £ Cr, G, Iy and | channel data.
The Ggand the ¢ channel offer two independent connection-oriented duplex services.

For one connection the maximum throughput gic@annel data is 2 kbps. The SDU length of primitives carrying C
channel data is equal to thg Gata segment length of 40 bits.

The maximum throughput ofg@hannel data is 6,4 kbit/s for half slot connections, 25,6 kbit/s for full slot connections,
and 64 kbit/s for double slot connections. FgroBannel data the SDU length is an integer multiple of heata
segment length, which is 64 bits.

The I and |, channels offer two independent connection orientated duplex services to the higher layers. One service
uses either the logicg| lor the logical } channel.

For all data services the SDU length is an integer multiple of the | channel data segment length. The segment length
need not be the same for every service and corresponds to the sizqaritigbldata fields in the U-type multiplexes
(see subclause 6.2.2.2).

The G- channel offers a connection oriented simplex service. Bel& length is 56 bits.

5.4.4 ME SAP

This is a SAP between the MAC layer and the management entity. There is no formal definition for this interface, i.e. no
endpoints and no logical channels are defined.

The following information is transferred:
- control of certain MAC processes (e.g. encryption);

- transfer of certain broadcast data (e.g. FP identities).

545 Order of transmission

Certain primitives exchanged between the MAC layer and the DLC layer may have a SDU containing peer-to-peer
messages. The SDU data is arranged as a list of octets or part octets, starting with octet 1. The bits within one octet are
numbered from 1 to 8 where the most significant bit has number 8. The MAC layer transmits these octets in ascending
order, starting with octet 1. Valid bits within one octet are transmitted in descending order.

55 Bearers

MAC bearers are the elements that are created by each cell site function. Each bearer corresponds to a single service
instance to one PHL. Duplex and double-simplex bearers may be combined by the MBC to provide complete MAC
connections to provide a co-ordinated connection oriented service (see subclause 5.6).
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551 Bearer types
Four types of bearer are defined:

1) Simplex bearer:a simplex bearer is created by allocating one physical channel for transmissions in one
direction. Two types of simplex bearers exist, short and long simplex bearers. The short simplex bearers only
contain the A-field whereas long simplex bearers contain the A-field and the B-field (see subclause 6.2.1). One
simplex bearer is created by one dummy bearer controller or by one connectionless bearer controller. A DBC
shall always control a short simplex bearer.

2) Duplex bearer:a duplex bearer is created by a pair of simplex bearers, operating in opposite directions on two
physical channels. These pairs of channels shall always use the same RF carrier and shall always use evenly
spaced time slots (i.e. the starting points of the time slots are separated by 0,5 frame). One duplex bearer is
created by one traffic bearer controller or one connectionless bearer controller. A duplex bearer controlled by a
TBC always contains the A-field and the B-field in both directions (see subclause 6.2.1).

3) Double simplex:a double simplex bearer is created by a pair of long simplex bearers operating in the same
direction on two physical channels. These pairs of channels shall always use the same RF carrier and shall always
use evenly spaced time slots (i.e. the starting points of the time slots are separated by 0,5 frame). Double simplex
bearers shall only exist as part of a multi-bearer connection. One double simplex bearer is created by one traffic
bearer controller.

4) Double duplex bearer:a double duplex bearer is composed by a pair of duplex bearers referring to the same
MAC connection. Each duplex bearer is created by one TBC and the pair is controlled by the same MBC. The
duplex bearers share their simplex bearers for the information flow.

Transmission on a bearer uses the PL_TX primitive, where the SDU in each PL_TX-req primitive contains the data for
one slot (for one transmission).

Reception on a bearer uses the PL_RX primitive, where the SDU in each PL_RX-cfm primitive contains the data for one
slot (for one reception).

5.5.2 Bearer operation
A bearer can exist in one of three operational states:

1) Dummy bearer: where there are normally continuous transmissions (i.e. one transmission in every frame, refer
to subclause 5.7). These transmissions never contain data related to the MC or the MB SAP. A dummy bearer
only supports BMC services. A dummy bearer is a short simplex bearer.

2) Traffic bearer: where there are continuous point-to-point transmissions that usually contain MC SAP data but
never contain data related to the MB SAP. A traffic bearer supports both, BMC and MBC services. A traffic
bearer is a duplex bearer or a double simplex bearer or a double duplex bearer.

3) Connectionless bearerwhere there are transmissions that may contain MB SAP data but never contain data
related to the MC SAP. A connectionless bearer supports both BMC and CMC services. In the direction FT to
PTs a connectionless bearer is either duplex if the RFP also supports the connectionless uplink service, or
simplex if it does not support the connectionless uplink service. For a PT, a connectionless bearer is either a
simplex or a duplex bearer.

"Logical bearer" defines the effective service available from one traffic bearer. During bearer handover two identical
duplex or double simplex bearers may exist to provide the service of one logical bearer. At all other times each logical
bearer corresponds to one duplex or double simplex bearer.

5.6 Connection oriented services

Each MBC instance creates one MAC connection, and provides an independent service to the higher (DLC) layer. A
MAC connection is wholly contained within one cluster, using the services of one or more TBCs within that cluster.
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Each MAC connection may use the services of one or more bearers. A single-bearer connection shall use a single duplex
bearer. A multi-bearer connection shall use one duplex bearer plus one or more additional duplex and/or double simplex
bearers.

5.6.1 Connection types

The MAC provides C-channel and I-channel services to the DLC layer by setting up and maintaining MAC connections.

All RFPs of a cluster shall provide the same capabilities to transmit higher layer control (in particularauideGe
channel capabilities shall be the same).

Three type of connections are defined:
- basic connections;
- advanced connections;

- physical connections.

56.1.1 Basic connections

Basic connections have no common connection number (common is defined to mean the same connection number is
known at both PT and FT). Therefore, only one basic connection may exist between a PT (identified by its PMID) and
one particular FT (identified by the ARI).

Exception: During connection handover two basic connections may exist, serving the same DLC link.

Basic connections only provide one full slot duplex bearer fortheinimum_delay service. Suspension from B-field
transmission can be allowed (i.e. the use of short bearers) in the direction PT to FT, once the bearer has been
established. The use of a short bearer shall be signalled by the no B-field BA bits code (see subclause 7.1.4); in this
case, if the connection is ciphered, the two key stream segments of the D.32 field still apply of which only the first
40 bits are used (see EN 300 175-7 [6], subclause 6.4.2).

Because basic connections are always single bearer connections no Logical Bearer Number (LBN) is assigned to the
bearer for these connections.

Basic connections shall not suppog G and | channels and shall not send MAC extended control in the B-field.

56.1.2 Advanced connections

Advanced connections have a common connection number, called Exchanged Connection Number (ECN) which is
assigned by the LLME. Therefore, more than one advanced connection may exist between a PT and one FT. Advanced
connections may provide any service listed in subclauses 5.6.2.1 and 5.6.2.2.

Bearers of advanced connections are labelled by the MAC with LBNs (common parameters). The LBN enables the
MAC to distinguish between different bearers in the same connection.

Advanced connections may support thecBannel.

56.1.3 Connection identifiers

Locally each connection (each instance of an MBC) is always identified by a MAC Connection Endpoint Identification
(MCEI). This MCEI allows the DLC to select one particular connection. In the PT the MCEI is assigned by the LLME
and is unique within that PT. In the FT the MCEI is assigned by the LLME and is unique within that FT identified by its
ARIL. In general the MCElIs will be different in the PT and the FT for any given connection.

For advanced connections, a further common identifier, the ECN, is transmitted between PT and FT. The full identifier
consists of ARI + PMID + ECN. PMID and ARI identify the PT and the FT. The ECN allows different advanced
connections between the same PT and FT to be distinguished. The DLC and MAC at both ends know this common
identifier.
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5.6.1.4 Physical connections
Physical connections only provide one duplex bearer without referring to a particular service.
Physical connections do not require the opening of a DLC link and can be identified at the MAC layer by the PMID.

A duplex bearer of a physical connection can be linked to a duplex bearer of a basic or an advanced connection by a
mapping procedure (see subclause 10.5.1.6); after the mapping, it shall acquire the same properties of the linked channel
and shall be referred to the same connection. The two linked bearers constitute a double duplex bearer.

5.6.2 Symmetric and asymmetric connections

The different connection oriented service types are divided into two categories, symmetric and asymmetric connections:

- Symmetric connectionswill always have the same number of simplex bearers in both transmission directions.
Moreover the service characteristics (see subclause 5.6.2.1) and their bandwidths are the same for both
directions.

- Asymmetric connectionshave a different number of logical simplex bearers for both transmission directions.
Typically, there are only one or two bearers in the "reverse" direction. Although the services in both directions
have the same characteristics the bandwidth of the services will differ.

- Multibearer connections exist only in full slot and double slot transmission mode. This means that multibearer
asymmetric and symmetric connections are not permitted in half slot transmission mode. All bearers of a
multibearer connection shall be from the same slot type, i.e. either full slot or double slot.

In all connections, the DLC gives the MAC a "target number of bearers" and a "minimum acceptable number of bearers"
to establish. When the connection has been established (or set up has failed), the MAC tells the DLC the "actual number
of bearers" that have been established. In many cases the "target number of bearers" equals the "minimum acceptable
number of bearers".

5.6.2.1 Symmetric connections
The four symmetric service types are distinguished by their | channel data protection and their throughput:

- type 1: ,_minimum_delay: limited error protection, minimum delay, fixed throughput;

type 2: |j_normal_delay: limited error protection, normal delay, fixed throughput;

type 3: |b_error_detection: error detection capability, fixed throughput; and
- type 4: |_error_correction: error correction, variable throughput.

NOTE 1: Service type 1l minimum _delay) exists only as single bearer serviganinimum_delay and
In_normal_delay services have different | channel flow control (see subclause 8.4).

NOTE 2: The throughput of service types 2 and 3 can vary if the MAC layer changes the number of bearers
assigned to that connection.

The most important parameters of the four symmetric services are listed in tables 1a and 1b.

ETSI



31 Final draft EN 300 175-3 V1.4.2 (1999-03)

Table 1a: Symmetric services (2 level modulation)

| channel B-field
St capacity (kbit/s) multiplex Np err err max. dly
schemes det. corr. Ce (ms)

1d2 80 (U80a,E80) IN no no 64,0 =10
1f2 32 (U32a,E32) IN no no 25,6 =10
1h2 8 +j/10 (U08a,E08) IN no no 6,4 =10
2d2 k x 80 (U80a,E80) IN no no 64,0 15
2f2 k x 32 (U32a,E32) IN no no 25,6 15
2h2 8 +j/10 (U08a,E08) IN no no 6,4 15
3d2 k x 64,0 (U80b,E80) IP yes no 64,0 15
3f2 kx 25,6 (U32b,E32) IP yes no 25,6 15
3h2 6,4 (U08b,E08) P yes no 6,4 15
4d2 <kx 64,0 (U80b,E80) IP yes yes 64,0 var
42 <kx 25,6 (U32b,E32) IP yes yes 25,6 var
4h2 <64 (U08h,E08) IP yes yes 6,4 var

ST: Service Type, xdy = type x double slot, modulation y levels; xfy = type x full slot, modulation y levels;

xhy = type x half slot, modulation y levels. N P:  IN channel or IP channel

err. det.: error detection capability

err. corr.: error correction possibility

max. Cz: maximum Cg channel throughput

dly: approximate delay incurred by | channel data in ms. "var" is variable

t: the target number of duplex bearers; w <t

k: the actual number of duplex bearers; w<k <t

NOTE: Refer to subclause 6.2.2.2 for details of B-field multiplex schemes.
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St I channel capacity | B-field multiplex Np Err det. Err max. Cg dly (ms)
(kbit/s) schemes corr.

1d4 160 + f/10 (U160a, E160) IN No No 128 =10
1d8 240 + /10 (U240a, E240) IN No No 192 =10
1f4 64 + /10 (Ub4a, E64) IN No No 51,2 =10
1f8 96 + /10 (U96a, E96) IN No No 76,8 =10
1h4 16 + (j + f)/10 (Ul6a, E16) IN No No 12,8 =10
1h8 24 +(j + f)/10 (U24a, E24) IN No No 19,2 ~10
2d4 K x (160 + /10) (U160a, E160) IN No No 128 15
2d8 K x (240 + f/10) (U240a, E240) IN No No 192 15
2f4 K x (64 + f/10) (Ub4a, E64) IN No No 51,2 15
2f8 K x (96 + f/10) (U96a, E96) IN No No 76,8 15
2h4 16 + (j + f)/10 (Ul6a, E16) IN No No 12,8 15
2h8 24 + (j + f)/10 (U24a, E24) IN No No 19,2 15
3d4 K x 128 (U160b, E160) P Yes No 128 15
3d8 K x 192 (U240b, E240) P Yes No 192 15
3f4 K x51.2 (U64b, E64) P Yes No 51,2 15
3f8 Kx 76.8 (U96b, E96) P Yes No 76,8 15
3h4 12,8 (U16b, E16) P Yes No 12,8 15
3h8 19,2 (U24b, E24) P Yes No 19,2 15
4d4 <kx 128 (U160b, E160) IP Yes Yes 128 Var
4d8 <k x192 (U240b, E240) IP Yes Yes 192 Var
4f4 <k x51,2 (U64b, E64) P Yes Yes 51,2 Var
418 <kx768 (U96h, E96) IP Yes Yes 76,8 Var
4h4 <128 (U16b, E16) P Yes Yes 12,8 Var
4h8 < 19:2 (U24b, E24) P Yes Yes 19,2 Var

ST: Service Type, xdy = type x double slot, modulation y levels; xfy = type x full slot, modulation y levels; xhy

= type x half slot, modulation y levels. f = 0 for 2 level modulation in A field, f=64 for 4 level modulation
in A field, =128 for 8 level modulation in A field.

N P: IN channel or IP channel.

Err. det.: error detection capability.

Err. corr.: error correction possibility.

max. Cr:  maximum Cr channel throughput.

dly: approximate delay incurred by | channel data in ms. "var" is variable.

t: the target number of duplex bearers; w <t.

K: the actual number of duplex bearers; w <k <t.

NOTE: Refer to subclause 6.2.2.2 for details of B-field multiplex schemes.

5.6.2.2 Asymmetric connections

General principles:
a) simplex bearers are always allocated in pairs;
b) pairs of simplex bearers are one half TDMA frame apart;

c) there exists (k + m + n) simplex bearers wherank+ n= 1.
k bearers are in the main, "forward" data direction and m + n bearers are in the opposite, "reverse" direction;

d) all the k bearers in the forward direction have the same format;

e) the n bearers in the reverse direction are called "special" bearers. Depending on the slot type these bearers have
the E32 or the EB0 format. They may be used to report reception quality on the double simplex bearers in the
forward data direction and carry-@hannel data. These special bearers shall not carry | channel data;

f) the m data bearers in the reverse direction have the same format as the k bearers in the forward direction;
g) the n special bearers shall be at least 1.
The three asymmetric service types are distinguished by their | channel data protection and their throughput:

- type 5: |_normal_delay: limited error protection, normal delay, fixed throughput;
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- type 6: p_error_detection: error detection capability, fixed throughput;
- type 7: |_error_correction: error correction, variable throughput.

Tables 2a and 2b show the most important parameters for asymmetric connections. The first line in each description
defines the forward data direction. The second and third line describe the reverse direction. The same abbreviations are
used as in table 1.

Table 2a: Asymmetric services (2 level modulation)

St I channel capacity B-field multiplex Np errdet. | errcorr. |max.C g
schemes
5d2 k x 80 (U80a,E80) IN no no 64,0
m x 80 (U80a,E80) IN no no 64,0
nx0 (E80) - yes no 64,0
5f2 k x 32 (U32a,E32) IN no no 25,6
m x 32 (U32a,E32) IN no no 25,6
nx0 (E32) - yes no 25,6
6d2 k x 64 (U80b,E80) IP yes no 64,0
m x 64 (U80b,E80) IP yes no 64,0
nx0 (E80) - yes no 64,0
62 k x 25,6 (U32b,E32) IP yes no 25,6
m x 25,6 (U32b,E32) IP yes no 25,6
nx0 (E32) - yes no 25,6
7d2 <k x 64 (U80b,E80) IP yes yes 64,0
<mx64 (U80b,E80) IP yes yes 64,0
nxo (E80) - yes no 57,6*
7f2 <kx25,6 (U32b,E32) P yes yes 25,6
<mx 25,6 (U32b,E32) IP yes yes 25,6
nxo (E32) - yes no 19,2*
ST: Service Type.
xdy: type x double slot, y levels modulation.
xfy: type x full slot, y levels modulation.
xh: type x half slot, where x = the Service Type.
NP: IN channel or IP channel.
err.det.: error detection capability.
err.corr.: error correction possibility.
max.Cg:  maximum Cg channel throughput.
k: the actual number of simplex bearers in the forward direction.
m: the actual number of simplex data bearers in the reverse direction.
n: the actual number of simplex special bearers in the reverse direction.
*: it is expected that the "MAC-Mod2-ACKs" message is normally sent on this bearer, reducing the Cp
capacity by 6,4 kbit/s.
NOTE: Refer to subclause 6.2.2.2 for details of B-field multiplex schemes.

For type 5, fixed throughput service without error correction, (k + m + n) MOD 2 shall equal 0, n shall be increased by 1
if necessary.

For type 6, fixed throughput service without error correction, (k + m + n) MOD 2 shall equal 0, either k, m or n may be
increased by 1.

NOTE 1: The throughput of service types 5 and 6 can vary if the MAC layer changes the number of bearers
assigned to that connection.

For type 7, variable throughput, variable delay with modulo 2 based retransmission scheme, (k + m + n) MOD 2 shall
equal 0, either k, m or n may be increased by 1.
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Table 2b: Asymmetric services (4,8 level modulation)

St I channel capacity B-field multiplex Np err det. |err corr. max. C ¢
schemes
5d4 k x (160+f/10) (U160a,E160) IN no No 128,0
m x (160+f/10) (U160a,E160) IN no No 128,0
nx0 (E160) - yes No 128,0
5d8 k x (240+f/10) (U240a,E240) IN no No 192,0
m x (240+f/10) (U240a,E240) IN no No 192,0
nx0 (E240) - yes No 192,0
5f4 k x (64+f/10) (Ub4a,E64) IN no No 51,2
m x (64+f/10) (Ub4a,E64) IN no No 51,2
nx0 (E64) - yes No 51,2
5f8 k x (96+f/10) (U96a,E96) IN no No 76,8
m x (96+{/10) (U96a,E96) IN no No 76,8
nx0 (E96) - yes No 76,8
6d4 k x 160 (U160b,E160) IP yes No 128,0
m x 160 (U160b,E160) IP yes No 128,0
nxo0 (E160) - yes No 128,0
6d4 k x 240 (U240b,E240) IP yes No 192,0
m x 240 (U240b,E240) IP yes No 192.0
nxo0 (E240) - yes No 192,0
6f4 k x 51,2 (U64b,E64) IP yes No 51,2
m x 51,2 (U64b,E64) IP yes No 51,2
nx0 (E64) - yes No 51,2
6f8 k x 76.8 (U96b,E96) IP yes No 76,8
m x 76.8 (U96b,E96) IP yes No 76,8
nx0 (E96) - yes No 76,8
7d4 <k x 160 (U160b,E160) P yes Yes 128,0
<mx 160 (U160b,E160) IP yes Yes 128,0
nxo0 (E160) - yes No 121,6*
7d8 <k x 240 (U240b,E240) P yes Yes 192,0
<mx 240 (U240b,E240) IP yes Yes 192.0
nxo0 (E240) - yes No 185,4*
7f4 <kx51,2 (U64b,E64) IP yes Yes 51,2
<mx51,2 (U64b,E64) IP yes Yes 51,2
nx0 (E64) - yes No 44,8*
718 <kx 76,8 (U96b,E96) P yes Yes 76,8
<mx 76,8 (U96b,E96) IP yes Yes 76,8
nx0 (E96) - yes No 70,4*
ST: Service Type
xdy: type x double slot, y levels modulation.
xfy: type x full slot, y levels modulation.
F= 0 for 2 level modulation in A-field, f=64 for 4 level modulation in A field, f=128 for 8 level modulation in
A field.
NP: IN channel or IP channel
err.det.: error detection capability
err.corr.: error correction possibility
max.Cr:  maximum CF channel throughput
k: the actual number of simplex bearers in the forward direction
m: the actual number of simplex data bearers in the reverse direction
n: the actual number of simplex special bearers in the reverse direction
*: it is expected that the "MAC-Mod2-ACKs" message is normally sent on this bearer, reducing the Cr
capacity by 6,4 kbit/s.
NOTE: Refer to subclause 6.2.2.2 for details of B-field multiplex schemes.

For type 5, fixed throughput service without error correction, (k + m + n) MOD 2 shall equal 0, n shall be increased by 1
if necessary.
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For type 6, fixed throughput service without error correction, (k + m + n) MOD 2 shall equal 0, either k, m or n may be
increased by 1.

NOTE 2: The throughput of service types 5 and 6 can vary if the MAC layer changes the number of bearers
assigned to that connection.

For type 7, variable throughput, variable delay with modulo 2 based retransmission scheme, (k + m + n) MOD 2 shall
equal 0, either k, m or n may be increased by 1.

57 Broadcast and connectionless services

Most of the broadcast and connectionless services shall be continuous in the downlink direction, i.e. from FT to PT, and
non-existent or non-continuous in the uplink direction.

To provide the continuous downlink services a CSF may install one or two bearers which either supports only the
broadcast service, i.e. dummy bearers, or which supports the broadcast and the connectionless services, i.e.
connectionless bearers.

If two bearers are installed both bearers shall support the same services. The maximum of two bearers for one CSF is
only allowed when:

a) no traffic bearer with downlink transmissions exists at the CSF; and
b) the FP has multiple RFPs with different FMIDs (see subclause 11.7), and provides inter-cell handover capability.

If a CSF uses two bearers for this service, the CSF shall stop transmissions on one of these bearers, (i.e. release the
bearer), within 4 multiframes after establishment of the first traffic bearer with downlink transmissions.

The only exception to the above rule applies when the CSF decides to change the physical channel(s) for one of these
particular bearers. In this case the CSF may maintain one additional bearer to provide the continuous downlink services
for a duration of up to 4 multiframes. At most one bearer for this continuous downlink service may change the physical
channel(s) at the time. The number of physical channel changes for this exception shall not exceed 5 changes per any
one minute interval.

If a DBC or CBC is selected for the continuous downlink service this bearer shall normally transmit once per frame in
downlink direction. The only allowed exception applies for quality control purposes of the chosen physical channel, e.qg.
RSSI measurements. A DBC or CBC may miss at most one downlink transmission in any one second interval, provided
that:

a) CMC services are not affected (CBC only);
b) the BMC paging service (see subclause 9.1.3) is not affected.
It is further not allowed to miss transmissions in frames 0,8 and 14 of a multiframe (see subclause 6.2.2.1.1).

NOTE: If no CMC service is provided, the broadcast service may be offered by a traffic bearer of an ongoing
connection. The exception of missing one frame's transmission does not apply for the TBC controlling this
traffic bearer.

PT attempts to setup a traffic bearer using the same physical channel(s) as used for a connectionless downlink service
shall be ignored by the CSF. With the system capabilities message the FT tells the PT whether or not a bearer setup
attempt on dummy bearer(s) is allowed. If setup is prohibited a CSF shall ignore attempts to setup a bearer using the
same physical channel as a dummy bearer.

57.1 The broadcast services

Two broadcast services are defined, a continuous and a non-continuous broadcast service.

5.7.1.1 The continuous broadcast service

The continuous broadcast service is a simplex service in the direction FT to PT, and is controlled by the BMC.
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This service allows PTs to lock on to an FT and to acquire access rights and service related information (see
subclause 5.2.2). The service is available on all bearers with continuous transmissions in direction FT to PT. This can be
a dummy bearer, a traffic bearer or a connectionless bearer.

Each RFP of an FP shall maintain at least one bearer with continuous broadcast transmissions. If an RFP maintains
neither a traffic bearer nor a connectionless bearer with continuous transmissions the RFP shall install at least one
dummy bearer to provide the broadcast service. Dummy bearers exist only in the downlink direction, i.e. FT to PT.

Data of the continuous broadcast service are always transmitted in the A-field (see subclause 6.2.1). The functionality of
the service is determined by the rules to distribute data from all broadcast channels into the A-field of consecutive
frames within one multiframe (see subclause 6.2.2).

5.7.1.2 The non-continuous broadcast service

The non-continuous broadcast service allows the PTs to obtain extended system information on request. This service is
controlled by the BMC and works on a transient duplex bearer. The service needs a limited number of transmissions in
both directions.

The request and the reply data are transmitted either in the A-field or in the B-field (see subclause 6.2.1). The
non-continuous broadcast service uses a unique A-field coding for the first transmission in either direction (see
subclause 7.2.5.6). This is in order to distinguish transmissions of this service from transmissions of other
connectionless services.

5.7.2 The connectionless services

The connectionless services allow multicast transmission of higher layer C-plane and U-plane data from an FT to PTs,
and point-to-point transmission of higher layer C-plane data from a PT to one FT. These services are controlled by the
CMC. The FT to PTs connectionless service may be continuous (i.e. one transmission in every frame). In the direction
PT to FT, transmission is limited to a maximum of two slots in two successive frames.

5.7.2.1 Connectionless downlink services

The connectionless downlink service offers a continuous simplex service to the DLC. Only one CMC downlink service
may exist within each cluster.

Connectionless bearers used for a downlink service are marked by a special header code and may also be announced by
using the BMC service.

A connectionless downlink service shall use CBCs controlling a duplex bearer or, if the CMC does not provide an
uplink service, CBCs controlling a simplex bearer. If two CBCs are installed at a CSF to provide the connectionless
downlink service all data of this service shall be duplicated on both CBCs.

NOTE 1: The number of allowed CBCs per CSF for connectionless downlink services is restricted (see
subclause 5.7).

NOTE 2: Connectionless downlink and uplink services are independent.

NOTE 3: A connectionless uplink service may choose another bearer than the duplex bearer which is used for the
downlink service.

Four types of continuous connectionless simplex services exist. They are distinguished by the logical channels
supported:

a) only ClLgchannel

b) CLgand Cle channels;
c) ClLgand S| channels;
d) CLgand Spchannels.

Service a) shall always use a short simplex bearer for the downlink. The services b) c) and d) use a long simplex bearer.
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5.7.2.2 Connectionless uplink services

This service uses a CBC controlled bearer. Provided that the CBC controls both, the connectionless downlink and uplink
service, this bearer is a duplex bearer. Otherwise the CBC controls a simplex bearer. The connectionless uplink service
consists of one or two transmissions from the PT to the FT.

The following simplex services are offered to the DLC:
a) Clg-channel only, one Cd segment;
b) CLg-channel only; and
¢) no SDU (only PMID passed to the FT's DLC).

Services a) and c) may use either a short simplex bearer or a long simplex bearer for the uplink. Service b) always uses a
long simplex bearer for the uplink. All services may work together with either a short simplex bearer or a long simplex
bearer for the downlink.

The PT uses A-field messages to address the RFP and to identify itself.

6 Multiplexing

To allocate DECT D-channel capacity to carry data from all logical channels defined in subclause 5.3, several
controllers, multiplex algorithms and mapping schemes are used. Figures 9 to 12 show the four possible MAC layer
multiplexing structures, corresponding to the four bearer arrangements.

6.1 CCF multiplexing functions

The MBC establishes and maintains a connection and controls the data flow of the | and C-channels. For these purposes
the MBC uses MAC control.

In the transmission direction the MBC distributes the data received through the MC SAP to all the TBCs in one
connection. This includes the routing of C-channel data to one TBC or duplication of this data to more than one TBC
and the careful management of data from all channels to two TBCs during seamless bearer handover.

In the receiving direction the MBC collects data from all TBCs. For C-channel data the receiving traffic controller
removes duplicate data and performs resequencing.

For I-channel services the MBC is either responsible for resequencing the data or it applies a retransmission scheme to
correct transmission errors (see subclause 10.8).

Each MBC may contain a key stream generator. This element produces a cipher stream to encrypt or decrypt all I, GF
and C-channel data.

The BMC manages and distributes N, Q arecBannel data.

6.2 CSF multiplexing functions

Every TBC or CBC or DBC multiplexes data received from BMC, from CMC and from MBC onto D-fields for delivery
to the physical layer. The following functions are defined:

MAC control: MAC control is needed to setup, maintain and release bearers, and to enable/disable encryption.

Bit MAPpings (MAP): MAPs are spatial multiplexers, that combine two or more fields into a single (larger) field.
Three MAPSs are defined: A-MAP, B-MAP and D-MAP.

Time MUItipleXers (MUX): MUXs are used to switch between alternative fields on a frame-by-frame basis. They
operate synchronously to the applied frame and multiframe timing. Three MUXs are defined: C-MUX, T-MUX and E/U
MUX.
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Scrambler: scrambling is used to modify specific data fields every frame according to a standard (predefined) pattern
(see subclause 6.2.4).

Encryption: encryption is used to modify specific data fields according to a secret pattern denoted KSG in figure 9 (see
subclause 6.2.3). The use of encryption is optional.

Error control (CRC): the error control modules generate extra error control bits (redundancy bits) according to
standard cyclic generation algorithms (see subclause 6.2.5).

Broadcast control: this is used to merge MAC information with higher layer information as part of the BMC service.
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MA-SAP MC-SAP
<ONE ENDPOINT_> NE ENDPOINT
By Cs [Ge[Ce[lp |1
MULTI-BEARER
BROADCAST CONTROL
ME-SAP | MESSAGE
CONTROL MAC
- CONTROL
+ KSG

VTAAAIT A AAAAA

MAC CONTROL
M M M
C-MUX
BROADCAST ENCRY
CONTROL PTION ENCRYPTION
R-CRC
Q N P CS M RB
T-MUX E/U-MUX
SCRAMBLER
M
R-CRC —I:]—[ X-CRC
RA T H X B
A-MAP B-MAP
TRAFFIC
A B BEARER
ml D-MAP CONTROL
D
D-SAP

< ONE ENDPOINT >
D

Figure 9: TBC multiplexing
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MA-SAP MB-SAP
E ENDP < ONE ENDPQ

Bs Cls| CLe| BisIy
BROADCAST CONNEC-

ME/-KAP MESSAGE TIONLESS
CONTROL MESSAGE

- CONTROL

AAN A AAA

|
|
MAC
CONTROL
M M M
BROADCAST C-MU
CONTROL
R-CRC
Q [N |P Clg |M [RB
T-MUX E/U-MU
SCRAMBLER
M
R-CRC X-CRC
RA T H X B
A-MAP B-MAP
CONNECTIONLESS
L A B BEARER
L D-MAP CONTROL (long)
D

NE ENDP D-SAP

Figure 10: CBC multiplexing (long)

ETSI



41 Final draft EN 300 175-3 V1.4.2 (1999-03)

MA-SAP

C__ONE ENDPOISD

Bs

BROADCAST
ME-SAP | MESSAGE
CONTROL

TTAAA

|
MAC CONTROL
M M
BROADCAST
CONTROL
Q N p M
T-MUX
M
R-CRC —I::'—[
RA T H
A-MAP
DUMMY
A BEARER
] D-MAP CONTROL

D

D-SAP
< __ONE ENDPOINT>

Figure 11: DBC multiplexing
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MA-SAP MB-SAP
< ONE ENDPOIND> ONE ENDPOINT=>
By Clg
BROADCAST CONNECTIONLESS
ME-SAP | MESSAGE MESSAGE
CONTROL CONTROL

TTAAA A

MAC
CONTROL
M M
BROADCAST
CONTROL
Q [N [P oig [
T-MUX
M
el ()0
RA T H
A-MAP
| CONNECTIONLESS
BEARER
CONTROL
L A (short bearer)
L D-MAP
D
D-SAP

<__ONE ENDPOINTD

Figure 12: CBC multiplexing (short)

6.2.1 Bit Mappings (MAP)

All of the mappings follow fixed schemes. The A-MAP builds the A-field with the header and tail bits. The mapping
rule is described in subclause 6.2.1.2. The D-MAP forms the DECT D-field data burst with the A- and B-fields.
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The size of the B-field depends upon the physical packet size. Four sizes of D-field are defined, corresponding to these
physical packets:

- D80 field; for double slot operation;

- D32 field; for full slot operation;

- DO8 field; for half slot operation;

- DOO field; for short slot operation;

- D160 field; for double slot with 4 level modulation;

- D64 field; for full slot with 4 level modulation;

- D16 field; for half slot with 4 level modulation;

- D240 field; for double slot with 8 level modulation;

- D96 field; for full slot with 8 level modulation;

- D24 field; for half slot with 8 level modulation.

6.2.1.1 D-field Mapping (D-MAP)

The D-fields D80, D32 and D08 are divided into two fields:
- the A-field; and
- the B-field.

Field A contains 64 bits numbered frogita g5 where g occurs earlier thamyaThe B-field occupies the rest of the
D-field and varies in size between full slots and half slots.

In the D8O field the B-field contains 804 bits which are numbered fgpim by ,where I occurs earlier thanb

o d867
868 bits
D80
A | B
64 bits | 804 bits |
a0 @63 bo b803

Figure 13a: A-field and B-field in the D80 field (double slot, 2 level modulation)

In the D160 field the B-field contains 1608 +f bits which are numbered from bo to b1607 +f where bo occurs
earlier than ba.

do d1671+f
1672 +f
D160
A | B
64 bits | 1608 +f bits |
a0 @63 bo b1607 + f

Figure 13b: A-field and B-field in the D160 field (double slot, 4 level modulation)

In the D240 field the B-field contains 2412 +f bits which are numbered from bo to b2411 +f where bo occurs
earlier than ba.
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do d2475+f
2476 +f
D240
A B
64 bits | 2412 +f bits |
a0 a63 bo b2411 +f

Figure 13c: A-field and B-field in the D240 field (double slot, 8 level modulation)

In the D32 field the B-field contains 324 bits which are numbered frpto by, here Iy occurs earlier than b

do d387
388 hits
D32
A B
64 bits | 324 bits |
a0  a63 ho b323

Figure 14a: A-field and B-field in the D32 field (full slot, 2 level modulation)

In the D64 field the B-field contains 648+f bits which are numbered from b0 to b647 where b0 occurs earlier than b1.

do d711 +f
712 +f bits
D64
A | B
64 bits | 648 + bits |
a0 @63 ho 647 +f

Figure 14b: A-field and B-field in the D64 field (full slot, 4 level modulation)

In the D96 field the B-field contains 972+f bits which are numbered fioim b97 1where o occurs earlier thanib

do d1035 +f
1036 +f bits
D96
A | B
64 bits | 972 +f bits |
a0 a63 bo b971 +f

Figure 14c: A-field and B-field in the D96 field (full slot, 8 level modulation)

In the DO8 field the B-field contains 84+j bits which are numbered frgto bg3,; where l occurs earlier thanb
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@0 d147+ ]
148+ | bits
D08
A | B
64 bits | 84 +] bits |
al a3 bho b83 +]j

Figure 15a: A-field and B-field in the D08 field (half slot, 2 level modulation)

In the D16 field the B-field contains 168+j +f bits which are numbered fiotm b167; +f where lp occurs earlier than
b1.

do 231+ +f
232+ +1 bits
D16
A | B
64 bits | 168 +j +f bits |
a0 @63 ho b167 +j +f

Figure 15b: A-field and B-field in the D16 field (half slot, 4 level modulation)

In the D24 field the B-field contains 252+j +f bits which are numbered fiotm b25% +f where I occurs earlier than
b1.

do D315+ +f
316+ +f bits
D24
A B
64 bits | 252 +j + bits |
a0 a3 bo B251 +] +f

Figure 15c: A-field and B-field in the D24 field (half slot, 8 level modulation)

NOTE 1: f=0 in slots with 2 level modulation in A field, f=64 in slots with 4 level modulation in A field and f=128
in slots with 8 level modulation in A field.

NOTE 2: With j =0 the guard space is the same for half slots as for full slots (see EN 300 175-2 [2]). The ability to
set j provides flexibility for future low rate speech codec applications.

NOTE 3: j can only be selected from one of the values defined in the present document. Currently the only defined
value for jis j = 0. Other values of j are subject to future standardization.

The default value of j for the D08, D16 and D24 field shall be 0.

The D-field DOO for short slot operation only contains the A-field. The time duration of a DOO field varies with
modulation type. The duration of DOO with 4 level modulation is reduced by a factor 2, compared to the duration of

D00 with 2 level modulation. The duration of DOO with 8 level modulation is reduced by a factor 3, compared to the
duration of DOO with 2 level modulation.
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do d63
64 bits
D00

A
64 bits |
a0 a63

Figure 16: The DOO field containing the A-field

6.2.1.2 A-field Mapping (A-MAP)

The division of the A-field into Header (H), Tail (T), and Redundancy (RA) bits, is the same for all mappings and
shown in figure 17.

A
H T Ra
8 40 16

Figure 17: A-field mapping
The header, H, is located in bitgta & and contains the 8 bit MAC layer permanent control data field.
The tail, T, contains 40 bits and is located in bit positigrts @,-.

The remaining 16 bits,ato g;;are redundancy bits,Rto provide error control on all the A-field data. See
subclause 6.2.5.2 for the calculation of the value of these bits.

By definition the header field always contains the MAC control information.

The tail carries data from several logical channels, using the T-MUX algorithm defined in subclause 6.2.2.1.

6.2.1.3 B-field Mapping (B-MAP)

For the B-field two mappings exist, a protected format and an unprotected format. With the unprotected format the X-
field at the end of the B-field contains the only redundancy bits in the B-field. The X-field contains 4 bits for 2 level
modulation, 8 bits for 4 level modulation and 12 bits for 8 level modulation.

Unprotected formats: in the unprotected double slot format the mapping of the A-field and B-field onto the D240,
D160 and D80-field of physical packets P240, P160 and P80 is shown in next figures and described as:

d =3 1 0<i<63,
b, : 64<i<863

Xi.gga . 864i<867

‘ 64 bits 804
AT B
| data | RA data X
|"4§_+1_6 800 bits 4 |

Figure 18a: Unprotected D80 B-field format (double slot, 2 level modulation)
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di=ai : 0<i<63
bi - 64 1 64& i<1663+f

Xi-(1663+f) : 1664+ i<1671+f

‘ 64 bits 1608 +f

A B

| data | RA data X
| 48 |16 1600 + f bits 8 |

Figure 18b: Unprotected D160 B-field format (double slot, 4 level modulation)
di = ai : 0<i<63
bi - 64 D64 <2463+

Xi-(2464+f) : 2464+£ i<2475+f

64 bits 2412 +f
A B
data | RA deta, X
48 | 16 2400 +f bits 12 |

Figure 18c: Unprotected D240 B-field format (double slot, 8 level modulation)

In the unprotected full slot format the fields A and B are mapped onto the D96, D64 and D32-field of physical packets
P96, P64 and P32 as follows:

di=ai : 0<i<63
bi-64 :64&i<383

xi-384 @384 i<387

‘ 64 bits 324

A B

|_deta | RA data

| 48 {16 320 bits 4 |

Figure 19a: Unprotected D32 B-field format (full slot, 2 level modulation)
bi_ 64 : 64< i<703+f

Xi.(704+f) © 704+Ki<711+f

‘ 64 bits 648 +f

A B

_data | RA data X
| 48 |16 640 + 1 bits 8 |

Figure 19b Unprotected D64 B-field format (full slot, 4 level modulation)
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di=ai : 0<i<63
bi - 64 164 i<1023+f

Xi-(1024+f) :1024+£ i<1035+f

64 bits 972+f

A B
data | RA deta. X
48 | 16 960+f bits 12 |

Figure 19c: Unprotected D96-field format (full slot, 8 level modulation)

In the unprotected half slot format the mapping of the A-field and B-field onto the D24, D16 and D08-field of physical
packets P24, P16 and P08 is shown in next figures and described as:

di=ai : 0<i<63
bi — 64+ : 64& <143+

Xi-144+] : 144+ <147 +]

‘ 64 bits 84 + |
A T B

: data RA| data X
|_71§_+1_6_ 80 + | bits 4

Figure 20a: Unprotected D08 B-field format (half slot, 2 level modulation)
di = ai : 0<i<63
bi — 64+j B4 i<223+j+f

Xi-(224+j+f) : 224+j+K i<231+j+f

64 bits 168 + j+f
A B
_data | RA | data X
| 48 | 16 160 + | +f bits 8

Figure 20b: Unprotected D16 B-field format (half slot, 4 level modulation)
di = ai 1 0<i<63
bi — 64+j : 64 i<303+j+f

Xi-(304+j+) : 304+j+K i<315+j+f
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64 bits 252 + |
A B

data | RA | data X

48 16 240 + j bits 12

Figure 20c: Unprotected D24 B-field format (half slot, 8 level modulation)

Protected formats: the protected formats divide the B-field into subfields. The last 4, 8 or 12 bits are always the

X-field (last 4 bits for 2 level modulation, last 8 bits for 4 level modulation, last 12 bits for 8 level modulation). The

other bits are divided into subfields of 80 bit length, where the first subfield starts with the first bit in the B-field. The
subfields are numbered BO, B1, B2 etc. The last subfield before the X-field may have a smaller length than 80 bits. The
bit bki from the Bk subfield corresponds to the bit b(80k+i) of the B-field.

All 80 bit subfields consist of a 64 bit data block followed by 16 CRC bits (RBj-fields). In all protected formats the 80
bit subfield BO is placed in the same relative position to the synchronization word and starts with the 65th bit of the
physical channel's D-field.

With f=64 and f=128, one, respectively two additional 64 bits B subfields exist. The use of these fields is undefined.
Keeping these fields allows the unprotected and the protected format to have the same size. Therefore, for a chosen
value of f the X-field is in the same position in both formats. This allows the same X-field procedure to be used for
measuring the performance of the physical channel in both protected and unprotected slot formats.

The following figures show the protected double slot format, which is described as:
di=g : 0<i<63
b0 g4 : 64<i<143
bl 144 : 144<i<223
b2; .

b3, 304 @ 304<i<383

ooq | 224<i<303

b4, g4 @ 384<i<463
b5, 464 @ 464<i<543
b6, 544 : 544<i<623
b7,

b8, 04 : 704<i<783

e2a | 624<i<703

b9,

Xi.gea . 864<i<867

ga . 784<i<863

64 804

BO B1 B2 B3 B4 B5 B6 B7 B8 B9 X

data | RA | data [ RB | Data | RB | data | RB | data | RB | Data | RB | Data | RB | data | RB | data | RB | data | RB | data | RB | X

48 |16 64 |16 64 |16| 64 (16| 64 |16( 64 (16| 64 |16 64 |16| 64 |16 64 |16| 64 (16 |4

Figure 21a: Protected B-field format D80 (double slot, 2 level modulation)
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i=g : 0<i<63
bO;.ga : 64<i<143
bl 144 : 144<i<223
b2 5,4 : 224<i<303
b3;.304 : 304<i<383
b4 384 : 384<i<463
b5 464 : 464<i<543
b6 544 : 544<i<623
b7, . g4 : 624<i<703
b8;.704 : 704<i<783
b9;. ;g4 : 784<i<863
b10 _ges : 864<i<943
b1l _g4q : 944<i<1023
b12 _1004: 1024<i<1103
b13_1104: 1104<i<1183
b14 _11g4: 1184<i<1263
b15_1064: 1264<i<1343
b16_1344: 1344<i<1423
b17 _1404: 1424<i<1053
b18§_1504: 1504<i<1583
b19_15g4: 1584<i<1663
(b2Q . 1664 : 1664<i<1664 +f;=64)

Xi_(166a+f) | 1664 +f<i< 1671 +f

64 1608 + f
A B
BO B1 B2 B3 | - | - B17 B18 B19 B20 | X
data | RA | data [ RB | Data [ RB | Data | RB | data | RB | Data | Rb | Data | RB | data | RB | data | RB | data [RB| __ | X
0 1 2 3 i i+1 17 18 19
48 |16| 64 (16| 64 |16 64 |16| 64 (16| 64 |16| 64 (16| 64 |16 64 |16| 64 (16| f |8

Figure 21b: Protected B-field format D160 (double slot, 4 level modulation)
di=g : 0<i<63
b0;.ga : 64<i<143

bl q44 : 144<i<223
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b2,
b3,
b4,
b5,
b6,
b7,
b8,
b9,
b1q
b1y
b12
b13
b14
b15
b16
b17
b18
b19
b20
b21,
b22
b23
b24
b25
b26
b27,
b2g
b29

-224 -
304 -
-384 -
-464 -
-544 -
-624 -
704 -
784 -
-864 -
-944 -
- 1024
- 1104
- 1184-
- 1264
- 1344°
1424-
- 1504°
- 1584-
- 1664-
- 1744-
- 1824
- 1904-
- 1984
- 2064-
- 2144-
2224"
- 2304-

- 2384

(b30Q . 2464

X - 2463-f

224<i< 303
304<i<383
384<i <463
464<i<543
544<i <623
624<i<703
704<i<783
784<i<863
864<i<943
944<i <1023
1024<i <1103
1104<i <1183
1184<i <1263
1264<i<1343
1344<i <1423
1424<i <1453
1504<i <1583
1584<i <1663
1664<i<1743
1744<i <1823
1824<i <1903
1904<i <1983
1984<i <2063
2064<i <2143
2144<i <2223
2224<i <2303
2304< <2383

2384<i < 2463

2464<i < 2463 +f ; f=128)

2464 +f <i < 2475 +f

51
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64 2412 +f
A B
BO Bl B2 B3 | - | e B27 B28 B29 B30 | X
data | RA | Data |RBO| Data [RB1| data |RB2| data |RB3| Data | RBi| Data |RBi | data |RB2| Data [RB2| data [RB2| __ X
+1 7 8 9
48 (16| 64 (16| 64 | 16| 64 |16 64 |16| 64 |16| 64 |16| 64 |16 64 (16| 64 (16| F 12

Figure 21c: Protected B-field format D240 (double slot, 8 level modulation)

For the protected full slot format a more detailed mapping is shown in next figures and described as follows:
di=q : 0<i<63
bOi.ga : 64<i<143
bl 144 @ 144<i<223
b2, 504 : 224<i<303
b3;.304 : 304<i<383
Xi_3g4 . 384<i<387

64 324

A B

BO Bl B2 B3 X

Data | RA | data |[RBO| data |RB1| Data [RB2| Data |RB3| X

48 |16| 64 |16 64 |16| 64 (16| 64 |16 |4

Figure 22a: Protected B-field format D32 (full slot, 2 level modulation)
di=q : 0<i<63
b0 g4 : 64<i<143
bl 144 : 144<i<223
b2, 5,4 : 224<i<303
b3;.304 : 304<i<383
b4; 59, : 384<i<463
bS5 464 @ 464<i<543
b6 54, : 544<i<623
b7 g4 @ 624<i<703
(bgi.704 : 704<i <703 +f:f=64)

Xi_704f - T704+f<i<711 +f
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64 648 +f
A B
BO B1 B2 B3 B4 B5 B6 B7 B8 [ X
data | RA | Data [ RB | Data | RB | data | RB | data | RB | Data [ RB | data | RB | Data | RB | data [RB| __ | X
0 1 2 3 4 5 6 7
48 | 16| 64 (16| 64 |16| 64 |16| 64 |16| 64 |16 | 64 (16| 64 |16| 64 |16| f |8

Figure 22b: Protected B-field format D64 (full slot, 4 level modulation)
di=g : 0<i<63
b0 g4 : 64<i<143
bl 144 : 144<i<223
b2 5,4 : 224<i<303
b3;_ 304 : 304<i<383
b4, 39, : 384<i<463
bS5 454 : 464<i<543
b6 544 : 544<i<623
b7, g4 : 624<i<703
b8 704 : 704<i<783
b9;_ ,g4 : 784<i<863
blQ_ggs : 864<i<943
bll g4 @ 944<i<1023

(b12 i-1024 . 1024<i <1023 +f: f:128)

Xi_1024-¢ . 1024 +f<i<1035 +f
64 972 +f
A B
BO Bl B2 B3 --- B10 B11 B12 | X
data | RA | Data | RB | Data | RB | data [ RB | data [ RB | Data | RB | data | RB | Data | RB | data |RB| __ | X
0 1 2 3 10 11
48 | 16| 64 |16| 64 |16| 64 |16| 64 |16| 64 |16| 64 (16| 64 |16 64 |16| F 12

Figure 22c: Protected B-field format D128 (full slot, 8level modulation)

With a B-field length of 84/168+f + | bits in half slot mode, a subfield B1 only exists for j > 0. The use of this field in

the protected half slot format is undefined. Keeping this field allows the unprotected and the protected format to have
the same size. Therefore, for a chosen j the X-field is in the same position in both formats. This allows the same X-field
procedure to be used for measuring the performance of the physical channel in both protected and unprotected half slot
formats.

Next figures show the protected half slot format, which is described as:
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di=q : 0<i<63
b0;.es : 64<i<143

(bli-144 : 144<i<143+j;j>0)

Xi-144§ 144 +j<i<147 +]
64 84 +]j
A B
BO Bl (X
data | RA | data | RB X
0
48 (16| 64 | 16 j 4

Figure 23a: Protected B-field format D08 (half slot, 2 level modulation)

d, =3 : 0<i<63
b0, g4 . 64<i<143
bl 144 © 144<i<223
(b2i-224 . 224 <287 +f ; f=64)
(b3i-288 -f . 288+f<i <287 +f+j ; j>0)
X i-288-f- . 288++] <i <295 +f +4j
64 232 +f 4
A B
BO B1 B2 | B3 [X
Data |RA | data |RB [Data [RB| __ | _ [X
0 1
48 [16| 64 (16| 64 |16| f | J |8

Figure 23b: Protected B-field format D16 (half slot, 4 level modulation)

di=3 : 0<i<63

bO;_ga : 64<i<143

bl 144 : 144<i<223

b2 504 : 224<i<303

(b3i-304 . 304&i<303+f; f=64)
(b4 i- 304 -f © 304+f<i <303 +f+] ; j>0)
X i - 304-f-j © 304+f+ +f <i < 315 +f +j
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64 252 +f +j
A B
BO B1 B2 B3 | B4 | X
data | RA data RBO | Data | RB1 | Data | RB2 __ | __ X
48 | 16 64 16 64 16 64 16 f i 12

Figure 23c: Protected B-field format D24 (half slot, 8 level modulation)

The B-field format is controlled by the E/U MUX. This is described in subclause 6.2.2.2.
In the unprotected format, the single data field may only carry data fror treSl; logical channels.

In the protected format, the data fields may carry data from different logical channels. The contents are defined by the
E/U MUX (subclause 6.2.2.2) and the C-MUX (subclause 6.2.2.3).

Any operation of the E/U MUX shall not alter the value of j for half slot operation. The value of j and f shall be agreed
at connection set up and shall not be changed during the connection unless an appropriate MAC_MOD primitive is
received.

6.2.2  Time multiplexers

A T-MUX (tail-multiplex) changes the tail T, which can be one of the tail typgsQP, Ny, Cr and M. A E/U-MUX
selects between E-type and U-type. The C-MUX controls the mode of the B-field, distributing the flow of MAC control
information, M, G, Cr, and Clg data into the B-field.

T-MUX algorithms are different for RFPs and PTs because PTs do not transmit P and Q-channels. C-MUX and
E/U-MUX algorithms are the same for both equipments.

6.2.2.1 Tail MUltipleXer (T-MUX)

The tail, T, contains 40 bits. The logical channels carried in the tail depend upon the tail type. This is detailed in table 3.

Table 3
Cr one Cg or CLg-channel segment
Mt one M-channel message
Nt one N-channel message
Pt one P-channel message (see subclause 7.2.4 and subclause 9.1.3)
QT one Q-channel message
NOTE: These tail types are multiplexed on a frame-by-frame basis.

6.2.2.1.1 T-MUX algorithm for RFP transmissions

The DECT RFPs support a multiframe structure of 16 frames duration. Both frame and multiframe timing shall be
synchronized for all RFPs of one DECT FP.

The 16 frames in one multiframe are numbered from frame 0 to frame 15. Once every multiframe, a special tail
identification is sent in the header, H, to mark frame number 8 of the multiframe.

In all odd frames the tail contains eitheg MCr or Ny The applied "M, Cy, N;" priority scheme means:
- Mg type tails have priority over;
- C; type tails which have priority over the;

- Ny type tails.
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In frames {0,2,4,6,10,12} a B N¢" priority scheme is used:
- Py type tails have priority over theyNype tails.

The tail of frame 14 is reserved fogl'N+" priority scheme) and the tail of frame 8 is reserved fpir@ormation
("Q+" scheme).

The resulting algorithm is given in table 4.

Table 4
Frame Priority scheme Frame Priority scheme
0 PT, NT 1 MT, CT, NT
2 P1, Nt 3 My, C1, N1
4 PT! NT 5 MT, CT, NT
6 P1, Nt 7 My, C1, N1
8 QT 9 MT! CT! NT
10 P1, Nt 11 My, C1, N1
12 Pr, Nt 13 My, C1, N1
14 Nt 15 My, C1, N1
Exceptions: When responding to a "bearer request" message or during bearer releaseathisert an Ml

tail in an even numbered frame.
The following throughput capacities are achieved:

(fpmf = frames per multiframe):

C;:  higher layer control 0 - 2 kbit/s 0 - 8 fpmf;
M+ MAC layer control 0 - 2 kbit/s 0 - 8 fpmf;
Nt:  identities information 0,25 - 3,75 kbit/s 1 - 15 fpmf;

lower limit, excluding exceptions as above 0,25 kbit/s1 fpmf;
P paging 0 - 1,5 kbit/s 0 - 6 fpmf;

Qr: system information, excluding exceptions as
above 0,25 kbit/s 1 fpmf.

Reply to a request for a BMC service (non continuous broadcast) always starts withrassage (see
subclause 7.2.5.6) which may be placed in any frame. For reply to a request for a BMC service a second transmission
may occur in the next TDMA frame. This second transmission uses: &l

6.2.2.1.2 T-MUX algorithm for PT transmissions

The algorithm shown in table 5 is used by PTs for all traffic bearers in connection oriented services:

Table 5
Frame Priority scheme Frame Priority scheme
0 MT, CT, NT 1 NT
2 M, C1, Nt 3 Nt
4 MT, CT, NT 5 NT
6 M, C1, Nt 7 Nt
8 MT, CT, NT 9 NT
10 M, C1, Nt 11 Nt
12 My, C1, N 13 Nt
14 M, C1, Nt 15 Nt
Exceptions: The transmission of a "bearer request" or a "bearer release" from a PT ugéailaamblithis may

be placed in any frame (see subclauses 10.5 and 10.7).
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The following throughput capacities are achieved
(fpmf = frames per multi-frame):

Cy:  higher layer control 0 -2 kbit/s 0 - 8 fpmf;

M+: MAC layer control 0 -2 kbit/s 0 - 8 fpmf;

Ny:  identities information 2 - 4 kbit/'s 8 - 16 fpmf;
lower limit, excluding exceptions as above 2 kbit/s 8 fpmf.

Connectionless uplink services and requests for a BMC service (non continuous broadcast) always stast with a M
message in the firstRransmission (see subclause 7.2.5.6) which may be placed in any frame. For connectionless
uplink services and requests for a BMC service a second transmission may occur in the next TDMA frame. This second
transmission uses a;@ail when a Clg segment is carried and apNhil otherwise.

6.2.2.2 B-field control multiplexer (E/U-MUX)
The E/U MUX switches the B-field between two types of multiplex, the E-type and the U-type.
1) E-type:

- for traffic bearers the B-field is used to carry M-channel data angfch@nnel data and/org&hannel data. For
connectionless bearers the B-field is used to carry M-channel data angfoh&inel data.

2) U-type:
- the B-field is used to carry eithgj-thannel data ogtchannel data, or Jlor Sl-channel data.

The E/U MUX operates on a frame-by-frame basis in response to immediate traffic demands. The chosen multiplex for
each frame is indicated with the BA bits in the A-field header. E-type multiplex has priority over U-type multiplex.

The B-field multiplexes are defined in tables 6a to 6c¢.

Table 6a
B-field multiplex for 2 level B-field Logical
modulation
D80- D32- D08- E/U format channel
field field field
E80 E32 E Protected C-MUX
U80a U32a U08a U Unprotected IN or SIN
Usob U32b U08b U Protected IP or SIP
Table 6b
B-field multiplex for 4 level B-field Logical
modulation
D160- D64- D16- E/U format channel
field field field
E160 E64 E Protected C-MUX
Ul60a U64a Ul6a U Unprotected IN or SIN
U160b U64b U16b U Protected IP or SIP
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Table 6¢
B-field multiplex for 8 level B-field Logical
modulation

D240- D96- D24- E/U Format channel
field field field

E240 E96 E Protected C-MUX
U240a U96a U24a U Unprotected IN or SIN
U240b U96h U24b U Protected IP or SIP

The E-type multiplex always uses the protected B-field format. The possible modes of the E-type multiplex are defined
by the C-MUX (see subclause 6.2.2.3).

The U-type multiplex in connection oriented services may use either the protected B-field format or the unprotected
B-field format. This choice is defined at connection establishment for all bearers belonging to that connection, and it
corresponds to the logical channel required for the chosen sefymel The chosen format is maintained until it is
re-negotiated or the connection ends.

6.2.2.3 B-field mode multiplexer (C-MUX)

6.2.2.3.1 Double slot full slot, D16 and D24 half slot modes

For double slot and full slot mode and half slot mode in case of 4/8 level modulation all B-subfields are used for control.
The following types of information have to be multiplexed:

- higher layer control from ther CLr logical channel;

MAC layer connection related signalling;
- higher layer information from the Qogical channel; and
- MAC layer control to describe the contents of the subfields.

All extended MAC control and GF segments carried in the B-subfields have a header with a bit indicating if the next
subfield in the same databurst contains an extended MAC contrglsegient, or whether it contains higher layer
control.

For D80 double slot operation (2 level modulation) the modes are given in table 7a.
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Table 7a
Subfield BO Bl B2 B3 B4 B5 B6 B7 B8 B9

ciof cg Cr Cr Cr Cr Cr Cr Cr Cr Cr
Mode 0

cill cLp ClLe CLp CLp ClLe ClLe CLe CLe ClLe ClLe
Mode 1

cf ™ Clge Clp Clp Clg Clg Clp ClLp Clge Clg
Mode 2

cil ™ M CLp CLp ClLe ClLe CLe CLe ClLe ClLe
Mode 3

cf ™ M M ClLp Clg Clg Clp ClLp Clge Clg
Mode 4

cil ™ M M M ClLe ClLe CLe CLe ClLe ClLe
Mode 5

cf ™ M M M M Clg Clp ClLp Clge Clg
Mode 6

cil ™ M M M M M ClLe CLp ClLe ClLe
Mode 7

cf ™ M M M M M M Clp Clge Clg
Mode 8

CIL| M M M M M M M M CLp CLp

C/Of| MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE
Mode 9

C/L M M M M M M M M M M

C/O| MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE | MIM+GE
Mode 10

C/L| M M M M M M M M M M

For double slot operation the A-field header coding (BA bits) shall distinguish between:
- E-type, mode 0;
- E-type, modes 1 - 9; and
- E-type, mode 10.
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For D160 double slot operation (4 level modulation) the modes are given in table 7b:

Table 7b

Subfield BO B1 i-1 i i+1 B17 B18 B19

C/O CF CF CF CF CF CF CF CF
Mode 0

C/L CLF CLF CLF CLF CLF CLF CLF CLF

C/O ||[M/IM+GF CF CF CF CF CF CF CF
Mode 1

C/L M CLF CLF CLF CLF CLF CLF CLF

C/O

C/L

C/O [|[M/IM+GF| M/M+GF | .... M/M+GF CF CF CF CF CF
Mode i

C/L M M M CLF CLF CLF CLF CLF

C/O [[M/IM+GF| M/M+GF M/M+GF | M/IM+GF | CF CF CF CF
Mode i+1

C/L M M M M CLF CLF CLF CLF

C/O

C/L

C/O [[M/IM+GF| M/M+GF M/M+GF | M/IM+GF |M/M+ e |MIM+GF| M/IM+GF CF
Mode 19 GF

C/L M M M M M M CLF

M

C/O [[M/IM+GF| M/M+GF | .... M/M+GF | MIM+GF |[MIM+ | ... |M/IM+GF| M/M+GF [M/M+GF
Mode 20 GF

C/L M M M M M M M

M

For D160 double slot operation the A-field header coding (BA bits) shall distinguish between:
- E-type, mode 0;
- E-type, modes 1 - 19; and
- E-type, mode 20.
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For D240 double slot operation (8 level modulation) the modes are given in next table:

Table 7¢
Subfield BO Bl i-1 i i+1 B27 B28 B29
C/O Cr Cr Cr Cr Cr Cr Cr Cr
Mode O CIL CLr CLr CLr CLr CLr CLr CLr CLr
C/O M/M+Gr |Cr Cr Cr Cr Cr Cr Cr
Mode 1 Y CLr cLe lee oL cLe lce oL
C/O
..... oL
C/O M/M+Ge  [M/M+Gk|.... M/M+Gk|Cr Cr Cr Cr Cr
Mode i Y M M cLe oL cLe lce oL
C/O M/M+Ge  |M/IM+Gk|.... M/M+Ge|M/M+Gke|Cr Cr Cr Cr
Mode i+1 M M M M CL cL- e oL
C/L
C/O
C/L
C/O M/M+Ge  |M/IM+Gk|.... M/M+Ge|M/M+Ge|M/M+Gk|.... M/M+Ge[M/M+Gkr|Cr
Mode 29 oL Im M M M M M M CLr
C/O M/IM+Ge  |M/M+Gk|.... M/M+Gr|M/M+Gr[M/M+Gk|.... M/M+Gr|M/M+Gr|M/M+
Mode 30 M M M M M M M Gr
C/L M

For D240 double slot operation the A-field header coding (BA bits) shall distinguish between:
- E-type, mode 0;
- E-type, modes 1 - 29; and
- E-type, mode 30.

For D32 full slot operation (2 level modulation) the modes given in table 8a are allowed.

Table 8a

Subfield BO B1 B2 B3

C/IO |[Cr Cr Cr Cr
Mode 0 oL et CLr CLr CLr

C/O [[M/M+Gr Cr Cr Cr
Mode 1 oL M CLr CLr CLr

C/IO [M/M+Gr M/M+Ge Cr Cr
Mode 2

CIL M M CLr CLr

C/O [M/M+Gr M/M+Gr M/M+Gr Ck
Mode 3

C/L M M M CLr

C/IO [M/M+Gr M/M+Ge M/M+Ge M/M+Gr
Mode 4

CIL M M M M

For D32 full slot operation the A-field header coding (BA bits) will distinguish between:
- E-type, mode 0;

- E-type, modes 1 - 3; and
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- E-type, mode 4.

For D64 full slot operation (4 level modulation) the modes given in next table are allowed:

Table 8b
Subfield B0 1 B2 B3 B4 B5 H6 7
cio|c- Cr Cr Cr Cr Cr Cr Cr
Mode 0 on lew  jee jere Jee e foe fole oL
CIO [MIM+Gr [C+ Cr Cr Cr Cr Cr Cr
Mode 1 oL M P (TP (PR (PR [ P [T (T
CIO [MIM+Gr [MIM+Gr |Cr Cr Cr Cr Cr Cr
Mode 2 o M M cLe  |cte  leLe loe loLe love
CIO [MIM+Gr [M/M+Gr [MIM+Gr |Cr Cr Cr Cr Cr
Mode 3
oL M M M cLe  |cLe  cLe loLe oL
C/O [M/M+Gr [M/M+Gr |M/M+Gr |M/IM+Gr |Cr Cr Cr Cr
Mode 4 o M M M M cLe  |cLe loLe  loLe
C/O |[M/M+Gk |M/M+Gr [M/M+Gr |M/M+Gr |M/M+Gk |Cr Cr Cr
Mode 5 oL M M M M M cLe loLe oL
C/O (M/M+Gr [M/M+Gr |M/M+Gr IM/IM+Gr |M/IM+Gr [M/M+Gr |Cr Cr
Mode 6 o M M M M M M CLr  |CLe
C/O |M/M+Gr |M/M+Gr [M/IM+Gr |M/M+Gr |M/M+Gr [M/M+Gr |M/M+Gk |Cr
Mode 7 oL M M M M M M M CLs
C/O [M/M+Gr [M/IM+Gr |M/M+Gr |M/IM+Gr IM/IM+Gr |M/M+Gr [M/M+Gr |M/M+Gr
Mode 8 o M M M M M M M M

For D64 full slot operation the A-field header coding (BA bits) will distinguish between:
- E-type, mode 0;
- E-type, modes 1 - 7; and

- E-type, mode 8.
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For D96 full slot operation (8 level modulation) the modes are given in next table:

Table 8c
Subfield BO B1 i-1 I i+1 B09 B10 B11
C/O ||CF Cr Cr Cr Cr Cr Cr Cr
Mode 0 CIL CLr CLr CLr CLr CLr CLr CLr CLr
C/O [[M/M+Gr [Cr Cr Cr Cr Cr Cr Cr
Mode 1 o M CLr CL-  |CLe  |cLe cLe |cLe |oLe
c/of....
..... oL
C/O [[M/M+Gr [M/M+Gk |.... M/M+Gk [Cr Cr Cr Cr Cr
Mode i o [m M M CLr  |CLe cL |cLe |oLe
C/O |M/M+Gr |M/M+Gk |.... M/M+Gr [M/IM+Gk |Cr Cr Cr Cr
Mode
i+1 CIL M M M M CLr CLr CLr CLr
c/of....
C/L
C/O [M/M+Gr [M/IM+Gr |.... M/M+Gr IM/M+Gr [M/M+Gk |.... M/M+Gr |M/M+Gk |Cr
Mode 11 oL M M M M M M M CLs
C/O [[M/M+Gr [M/M+Gk |.... M/M+Gr IM/M+Gr [M/M+Gk |.... M/M+Gk |M/IM+Gr [M/M+Gr
Mode 12
CIL M M M M M M M M

For D960 full slot operation the A-field header coding (BA bits) shall distinguish between:
- E-type, mode 0;
- E-type, modes 1 - 11; and
- E-type, mode 12.

For D16 half slot operation (4 level modulation) the modes given in table 8d are allowed.

Table 8d

Subfield [ BO B1

C/O |[Ck Cr
Mode 0

CIL CLr CLr

C/O [[M/M+Gr Ck
Mode 1

CIL M CLr

C/O [[M/M+Ge M/M+Gr
Mode 2

cn M M

For D16 half slot operation the A-field header coding (BA bits) will distinguish between:
- E-type, mode 0;
- E-type, modes 1; and

- E-type, mode 2.
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For D24 half slot operation (8 level modulation) the modes given in table 8e are allowed.

Table 8e

Subfield [ BO B1 B2

C/O |[Ce Cr Cr
Mode 0 CIL CLr CLr CLr

C/O [[M/IM+Gr Cr Cr
Mode 1

CIL M CLr CLr

C/O [[M/IM+Gr M/M+Gr Cr
Mode 2

C/L M M CLr

C/O [[M/IM+Gr M/M+Gr M/M+Ge
Mode 3

CIL M M M

For D24 half slot operation the A-field header coding (BA bits) will distinguish between:

E-type, mode O;
E-type, modes 1 - 2; and

E-type, mode 3.

For Connection Oriented services (C/O) and when in E mode, the following priority scheme shall be used to fill the
B-subfields:

1)
2)
3)

4)

5)

6)

7

Releasebearer release messages for this bearer may be transmitted and may be placed in all subfields.
Retransmissions of @: for retransmissions of B-fields containing,&he same mode shall be used.

Bearer quality control In an asymmetric connection:in an asymmetric connection a "MAC-Mod2-ACKs"
message (subclause 7.3.4.4) may be placed in the subfield BO.

Other MAC layer control (excluding Null message)this may be placed in the remaining subfields. The
subfields are used in the following order of preference, BO, B1, B2, B3, B4, B5, B6, B7, B8, B9.

New G- data: any remaining subfields may be used fgrdata. The subfields are used in the following order of
preference, R, By.1, ---,B1, By . However, the sequence of data through the MC SAP shall,i& B..., By_1
By-

New G- data: this may be placed in any subfield that has not yet been used. The order of usage of subfields and
the sequence of data segments through the MC SAP is not specified.

Null messagethis shall be used to fill any subfields still empty.

In connectionless services new degments have priority over MAC control.

6.2.2.3.2 Half slot modes for 2 level modulation

For D08 half slot mode (2 level modulation) only one B-subfield is available for control. The following types of
information have to be multiplexed:

higher layer control from the r CL logical channel,
higher layer information from Glogical channel; and

MAC layer connection related signalling.

Only one E-type mapping exists.

The A-field header coding will distinguish between:
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- E-type, mode 0; and
- E-type, mode 1.
Mode 0: the E-type databurst carrieg @ CL control;
Mode 1:the E-type databurst carries extended MAC gc@ntrol.
When in E mode, the following priority scheme shall be used to fill the BO subfield in connection oriented services:
1) Releasebearer release messages for this bearer may be placed in BO.
2) Retransmissions of G.
3) MAC layer control (excluding Null message).
4) New G- data.
5) New G- data.
6) Null Message:U-type information should normally be sent in preference to this.

For connectionless services, @lata has priority over MAC control.

6.2.3 Encryption

Encryption is a privacy mechanism which may be provided to encrypt all C, |, aclda@nel data of a connection
oriented call. The key stream generator KSG in the MBC produces the encryption sequence which are XOR'd with the
original data in the TBC's encryption entity.

NOTE 1: When enabled also M-channel data transmitted in the B-field is encrypted.
NOTE 2: Error control (R-CRC and X-CRC hits) are never encrypted.

Before activating the encryption mechanism for the first time, the DLC provides the MBC with a secret encryption key.
This key is loaded into the key stream generator KSG.

Enabling and disabling of encryption is ordered by the DLC. The MBC is responsible for switching between encryption
mode and clear mode. The actual encryption mode of the connection controlled by the MBC shall be the same for all
established bearers of this connection.

The present document defines:
- the messages required for switching the encryption mode of a connection;
- the primitives exchanged between MAC and DLC; and

- the instant in time to enable encryption during bearer setup provided that the new bearer belongs to a connection
in encryption mode.

The following items related to the MAC layer are defined in EN 300 175-7 [6]:
- the algorithm used by the KSG to generate the encryption sequence;
- the MAC procedure to switch a connection between encryption and clear mode; and

- the mapping of the encryption sequence onto the data fields.

6.2.4 Scrambling

A scrambler is used to avoid long "0" or "1" sequences occurring several times due to unaltered data or retransmission
protocols. The TBC generates pseudo-random sequences which change for consecutive TDMA frames and combines the
original B-field data with these sequences.

Scrambling is applied to all B-field data except the X-field. These are:
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the first 800 bits numbered from b0 to b799 for D80 double slot;

the first 1600+f bits numbered from b0 to b1599+f for D160 double slot;
the first 2400+f bits numbered from b0 to b2399+f for D240 double slot;

the first 320 bits numbered from b0 to b319 for D32 full slot;

the first 640+f bits numbered from b0 to b639+f for D64 full slot;

the first 960+f bits numbered from b0 to b959+f for D96 full slot;

the first 80 + j bits numbered from b0 to b79 + j for D08 half slot;

the first 160+f bits numbered from b0 to b159+f+j for D16 half slot;

the first 240+f bits numbered from b0 to b239+f+j for D24 half slot.

The scrambled data is a combination of the original data and a scrambling sequence:

where:

i0{0 ..
i0{0 ..
i0{0 ..
i0{0 ..
i0{0 ..
i0{0 ..
i0{0 ..
i0{0 ..
i0{0 ..

799} for D80 double slot;

bi = h XOR Si

1599+f } for D160 double slot;

2399+f} for D240 double slot;

319} for D32 full slot;
639+f} for D64 full slot;
959+f} for D96 full slot;

79 + j} for DO8 half slot;
159+f+j } for D16 half slot;

239+f+]j } for D24 half slot.

XOR describes the "exclusive-OR" function agaienotes bit "i* of the scrambling sequenge s

Eight scrambling sequences exigtiGs;. The number "f" of the scrambling sequence sf actually used, depends upon
the TDMA frame number within the multi-frame structure:

f = (TDMA frame number) MOD 8.

The scrambling sequences are based on a pseudo random sequence of length 31. This sequence is the maximal length
sequence generated by the five stage shift register shown in figure 24.

XOR

Q0 | Q1

<<

Q2

Q3

Q4

Figure 24

>

For the initial state of the shift register; @d Q are set to 1. Between the settings gf Q;, Q, and the sequence
number f of the scrambling sequence sf the following relation shall hold:

f=Qr4+Qr2+Q

The scrambling sequence corresponds to the shift register output after passing an inversion mechanism.
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The output of the shift register is the actual state pflQerefore, the first output of the shift register used to build the
scrambling bit sf corresponds to the initial state 0§.Q

The inversion mechanism has two modes, the shift register output passes through non inverted or inverted. The inversion
mechanism toggles from one mode to the other mode when the shift register switches to the state following the all one
state. The toggle mode is preset to invert the first output of the shift register.

Scrambling of the B-field is mandatory and shall always be applied, even when encryption is active.

6.2.5 Error control

The MAC layer provides error control for all logical channels, using a combination of two Cyclic Redundancy Codes
(CRC):

- R-CRC; a 16-bit CRC;
- X-CRC; a 4-bit CRC.

6.2.5.1 R-CRC overview

The R-CRC is used to provide the main MAC layer error control. The MAC layer calculates 16 redundancy bits over
several fixed length data blocks:

- all Afields;
- all B-subfields in protected format.

In each case, the redundancy bits are appended to the data blocks and allow a redundancy check in the receiver. In the
different mapping schemes given in subclause 6.2.1.3, the fields for transmitting the CRC bits are dencded as R

Rgo --- re3. The procedure for calculating the 16 CRC bits and the rule to check a received data block with its CRC bits
is defined in subclause 6.2.5.2.

Data transmitted from all logical channels except greHannel and the gichannel is located in data blocks to which
these 16 CRC hits are appended (see mapping schemes in subclause 6.2.1). This allows the receiver to detect errors in
allN, Q, By, Cg, C, CLg, CLg, Slp, Ip, G- and M-channel data.

For N, Q, B; CLg, CLg, Slp, M and G-channel data ang“channel data (when in thg lerror_detection service) only
error detection capability is provided. No MAC layer retransmission scheme is applied for this data.

For C5 and G-channel data, a MAC layer retransmission scheme is defined in order to correct transmission errors. A
numbering scheme allows successive data transmissions on these channels to be distinguished. This allows repetition
(retransmission) of the same data several times until the transmitter gets an acknowledgement from the data receiver or
the transmitter stops retransmitting the data. The retransmission process is described in subclause 10.8.

For the }_error_correction service the MAC layer provides a retransmission scherpel&tal Retransmissions are

done for each bearer independently. The receiving side requests that the sending side transmits the last packet again until
no errors are detected or, until a timer expires. When the timer expires that packet is discarded. Data passed to the upper
layer is almost free from errors. This error correction scheme is called the MOD-2 retransmission schedagafor |

and described in subclause 10.8.2.

6.2.5.2 R-CRC generation and checking

All m = 64 bit A-fields and all m = 80 bit B-subfields (see subclause 6.2.1.3) contain n data bits and 16 check bits.
Therefore the data block length n is m - 16. The 16 check bits are appended to the n data bits. For encoding, the n data
bits shall be considered to be the coefficients of a polynomial having termsMéatoxn to ®6: If the m bits of one

protected field are transmitted in ascending orggm (r..,,,.1) the polynomial is built as:

This polynomial is divided by the generating polynomial:

g(x) = X6+ X104+ 8 + x7 + 53 + 1 = 202'611 (oct)
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The 16 check bits shall be the coefficients of the terms from x15 to x0 in the remainder polynomial, found at the
completion of the division. The remainder polynomial has the form:

X xB+r  Xx14+ o+ XX0
The last check bit (coefficieng,r, of the ® term in the remainder polynomial) is finally inverted.
In the resulting m = n+16 bit codeword, the leading n bits correspond to the original data bits.

For error detecting it has to be ensured that the received m-bit codeword is a valid codeword. Again the m bits can be
considered to be the coefficients of a polynomial having terms from xm-1 down to x0. If the m bits of one protected
field are received in ascending ordeyr,... I, 1) the polynomial is built as:

ro X XML p Xxm24+ +p ,Xx0

After inverting the coefficienty_; of the ¥ term the generator polynomial g(x) divides all valid codewords.

6.2.5.3 X-CRC overview

For error control of B-field data a limited error detection scheme is always applied, even for unprotected B-field
formats. This is the only protection that is applied to tharid S logical channels. The MAC layer calculates 4, 8 or

12 redundancy bits (depending on the level of modulation) from selected B-field data bits. These bits are transmitted in
the X-field. The X-field occupies the last four, eight or twelve bits of the B-field in all multiplexes. The X-field allows a
redundancy check in the receiver. The procedure for calculating and checking the X-field bits is defined in

subclause 6.2.5.4.

6.2.5.4 X-CRC generation and checking

The X-field consists of the last 4 bits of the B-field for 2 level modulation, the last 8 bits of the B-field for 4 level
modulation and the last 12 bits for 8 level modulation. It is used to test channel quality and to detect sliding collisions.
Therefore, a CRC check is done over a selected number of scrambled B-field bits.

The overall number of test bits is m. These m bits include the 4, 8 or 12 X-field bits. The number m is different for half
slot, for full slot, and for double slot and also depends on the level of modulation:

- m =84 +jfor 2 level modulation half slot;
- m =88 + j+f/2 for 4 level modulation half slot;
- m =92 + j+f/2 for 8 level modulation half slot;
- m = 84 for 2 level modulation full slot;
- m =168 + f/4 for 4 level modulation full slot;
- m =252 + f/4 for 8 level modulation full slot;
- m = 164 for 2 level modulation double slot.
- m =408 + f/4 for 4 level modulation double slot;
- m =612 + f/4 for 8 level modulation double slot.
With a test bit assignment og(ry, ... ,i,,.1) the mapping of the test bits onto the B-field is the following:

For 2 level modulation:

= b ; 0<i <83 +jfor half slot,
ri = bI +48 X O<i <15
bitgg  16< i <31

birias ; 32< i <47
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bi.19p ; 48< i <63
bj+o40 : 64< i <83 forfullslot,
= bigs  0<i <15

b, ; 16< i <31

bisq9p ; 325 i <47

b, ; 48< i <63

b ; 64< i <79

bi.sgs ; 80< i <95

bis4g ; 96< i <111

bi.sip, ; 112<i <127

bi.s7e ; 128<i <143

b +e40 : 144< i <163 for double slot.
For 4 level modulation:

ri = bi+16 X O<i < 15

b, ; 16< i < 31
bugg ; 32< i < 47
biiesa 5 48 1 < 63
bigo ; 64 i < 79
bii100; 80 i < 87+ /24 for half slot

ri = bi+48 X O<i < 15

bu.gs ; 16< i < 31
biigaqa; 32< i < 47
Diy1o2; 48 i < 63
Dioag; 64 i < 79
biogg; 80 i < 95
bisss; 965 i < 111
biggs; 112 i < 127
Divazp ;s 128& i < 143
Dirago; 144 i < 167+i/4 for full slot

ri = bi+48 X O<i <15

bigs ; 16< i < 31
bigas; 32< i < 47
biigy; 48 i < 63
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bioso: 64 i < 79
biogg: 80< i < 95
biagg: 965 i < 111
bisgs: 112 i < 127
bigsp: 128 i < 143
biggo: 144 i < 159
bispg; 11 i < 175
bis7e: 176 i < 191
bigog: 192 i < 207
big7p: 20& i < 223
bi700: 224 i < 239
bi7es: 24 i < 255
bigig: 256 i < 271
biges: 27X i < 287
biojp: 28& i < 303
biggo: 304 i < 319
biioos ; 322 i < 335
biioss ; 33& i < 351
bi1104 ; 35X i < 367
b5, ; 36& i < 383
Di1000 ; 38%& i < 407+f/4 for double slot.
For 8 level modulation:
= by O<i < 15
bus, ; 16< i < 31
bugg ; 32< i < 47
bu.gs ; 48 i < 63
bu.gy ; 64< i < 79
bii160; 80 i < 91+f/2+ for half slot

ri = bi+48 X O<i < 15

bigs ; 16< i < 31
bigas; 32< i < 47
biigy; 48 i < 63
biupsg; 64< i < 79
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biyogg; 80 i < 95
biizzg; 96 1 < 111
Diyzga; 11X i < 127
biyazo; 128 i < 143
Diyago; 144 i < 159
biysog; 110 i < 175
bis7e; 176 i < 191
biveoa; 19X i < 207
biie72; 208& i < 223
bi700; 224 i < 251+f/4 for full slot

busg ; O<i < 15

bigg ; 16< i < 31
biiaq: 32< i < 47
biigy: 48 i < 63
bioag: 64 i < 79
biogg: 80< i < 95
bisgs: 96< i < 111
bisgs: 112 i < 127
bisgy: 128 i < 143
bisgo: 144 i < 159
bispg: 110< i < 175
bus7e: 176 i < 191
bgpa: 19% i < 207
b7y 208 i < 223
bu7og: 224 i < 239
bu7eg: 240 i < 255
bugis: 256 i < 271
buges: 27X i < 287
buop: 28%& i < 303
biogo: 304& i < 319

biioos | 320 i < 335
biioss | 336 i < 351

bii10s 35X i < 367
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Bis1152
bi+1200
Bis1248
bi+1206
bis1344
bi+1392
Bi11440
bi+1488
bi+1536
bi+1584
bi+1632
bi+1680
bit1728
bit1776

bi11800

The first m-4 (or m-8 or m-12) bitsyry, ...

368&

384

400

4162

43X

448

464

480

496<

51X

52&

544

560<

576

384

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN
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383
399
415
231
447
463
479
495
511
527
543
559
575
383
407+f/4  for double slot.

n-5(or m-9 or m-13) @re considered as the coefficients of the polynomial:

roxX ML+ xx M2+ +r . =xx* for 2 level modulation;

roxX ML+ xx M2+ . +r oxx8for 4 level modulation;

roxX ML+ xx M2+ +r 12xx12 for 8 level modulation.

This polynomial shall be divided by the polynomial:

x4+ 1 = 21 (oct) for 2 level modulation;

x8 +1 = 401 (oct) for 4 level modulation;

x12+ x114 3+ %2+ x + 1 =14016 (oct) for 8 level modulation.

The remainder polynomial has the form:

3 2 ion:
m-aX X2 + I3 X X<+ o x X + 1, 1 for 2 level modulation,

Fngx X!+ 1 X8 1 oxx®+ 1 exx® 41 xS+t axx2+r1 ,xxt+r  for 4 level

modulation;

M'm-1

2X X:I'1 + rm_llx Xlo + I’m_lox X9 + rm_9X X8 + I’m_8x X7 + rm_7X X6 + I’m_ex X5 + rm_5X X4 + I’m_4

x x3 + f-3 X X2 + N-2 X x1 + -1 for 8 level modulation,

where the coefficients,f4 m.g)--- Im-1 Shall represent the last four (eight) test bits and shall be transmitted in the

X-field.

For the X-field check, the received test pattegir{r...,I,.1) builds the polynomial:

o X xm-1 4 ry x Xm-24+ L+ fyo1 X x0

The polynomial £+ 1 = 21 (oct) , §+1 =401 (oct) and%+ x11+5x3 +x2+x + 1=14016 (oct) divide all valid

test patterns.
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6.2.6 Broadcast controller

The broadcast controller in the TBC or CBC or DBC adds RFP specific information to data from the BMC. Some
examples for RFP specific information are: the RPN number (see subclause 7.2.2), the number of transceivers within the
RFP, description of slot position and frequency of the radio channel in use (see subclause 7.2.3.2), or blind slot
information (see subclause 7.2.4.3.3).

7 Medium access layer messages

General remarks:

1) When not specially defined, all numbers in A-field or B-field messages are coded with the natural binary value
and are arranged such that the Most Significant Bit (MSB) is transmitted first and the Least Significant Bit (LSB)
is transmitted last.

EXAMPLE: A five bit number with a value of 12 (decimal) = 01100 (binary) which is transmitted in thg pits a
to &+ or in the bits bp, to bn 5 is coded as in figure 25:

0 1 1 0 0
MSB LSB
a13 a14 a5 816 a17
bnyg | bnyy | bngs | bngg | bnyy

Figure 25

2) "Escape" codes are for proprietary use. The main escape is provided in the tail identification (see
subclause 7.1.2). Secondary escapes are also provided for proprietary extensions to the messages. These
secondary codes shall not be used to replace functions that can be equally provided using DECT standard
functions.

3) "Reserved" codes are for future DECT CI expansions. These codes shall not be used. These codes may be
specified in future revisions of the present document.

4) Messages not implemented shall be ignored.

7.1 Header field

7.1.1 Overview/formatting

The header field, H, occupies bits a0 to a7 of the A-field. See figure 26.

I I I I
v/
TA BCK BA Q2
| | | |
=¥} | aq | ay asz Y] | ag | ag ay
Figure 26
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7.1.2 Tail identification, TA, bits a, to a,

These bits describe the contents of the 40 bits that follow the header field. See table 9.

Table 9

aga a; a, Tail Contents Restrictions
0 O 0 | Cy data packet number 0
0 0 1 | Cqdatapacket number 1
0 1 0 | identities information (N) on

connectionless bearer
0 1 identities information (N)
1 0 0 | multiframe synchronization and system

information (QT)
1 0 1 | escape
1 1 0 | MAC layer control (M)
1 1 1 | paging tail (P) RFP only
1 1 1 | first PP transmission (M) PP only
"RFP only" means: RFP transmissions only.
"PP only" means : PP transmissions only.

NOTE: Rigorous testing of all possible reserved tails is not intended. A manufacturer's declaration is appropriate.

When the escape code is used it shall appear in every header and no other TA code shall be used. The escape code
indicates the use of proprietary protocols and no compatibility with the standard protocol can be assumed (see
EN 300 175-1 [1]).

7.1.3  The"Q1/BCK" bit, bit a,

The bit a3 has only a defined meaning for duplex traffic bearers, i.e. duplex bearers in connection oriented services. For
all other bearers and services this bit is set to "0".

For duplex bearers of a MAC laygy krror_correction service (connection oriented service) this bit is the "BCK" bit
and is used forgkchannel flow control. Its value is defined by the procedures given in subclause 10.8.2.

For duplex bearers of all the other connection oriented MAC layer services, this bit is the "Q1" bit and used for bearer
quality control. Its value is defined by the procedures given in subclause 10.8.1.3.

7.1.4 B-field identification, BA, bits a, to a4

These bits describe the contents of the B-field that follows the A-field. See table 10.

Table 10
ay ac ag B-field contents
0 0 0 | U-type, Iy, Sly.or Ip packet number 0 or no valid Ip error
detect channel data
0 0 1 | U-type, Ip errordetectorlp packet number 1 or Slp or no valid
In channel data
0 1 0 | E-type, all Cg or CL, packet number 0
0 1 0 | double slot required
0 1 1 | E-type, all Cf, packet number 1
1 0 O [ E-type, notall CporCLg; Cg packet number 0
1 0 0 | half slot required
1 0 1 |E-type, notall Cg; Cg packet number 1
1 1 0 | E-type, all MAC control (unnumbered)
1 1 1 | no B-field
NOTE 1: The 000 code may be used to indicate that the B-field does not
contain valid data, only for an already established Ip error detect
connection.
NOTE 2: The 001 code may be used to indicate that the B-field does not
contain valid data, only for an already established I\, connection.
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NOTE: Testing of this H-field with all possible T- and B-fields is not intended. A manufacturer's declaration is
appropriate.

In relation to a BEARER_REQUEST message of the A-field advanced connection control set and REP
connection control set, the a4,a5,a6 bits shall indicate the following:

010: "double slot required"”,

B-field does not contain valid logical channel data
100: "half slot required"”,

B-field does not contain valid logical channel data

The first response from the called side shall use the same BA bits setting used by the calling side and the B-field
does not contain valid logical channel data. In the following messages, the BA bits shall indicate the logical
channels contained in the B-field.

In relation to a BEARER_REQUEST message of the A-field advanced connection control set and REP
connection control set, all other codings shall indicate full slot with the B-field contents described above.

In relation to a BEARER_REQUEST message of the B-field advanced connection control set the a4, a5, a6 bits
shall indicate the following:

010: "double slot required"”,
100: "half slot required”,

In the first response from the called side and in the following messages, the BA bits shall indicate the logical
channels contained in the B-field.

7.1.5  The "Q2" bit, bit a,

The bit a7 has only a defined meaning for duplex traffic bearers, i.e. duplex bearers in connection oriented services. For
all other bearers and services this bit is set to "0".

For duplex bearers of connection oriented MAC layer services, this bit is the "Q2" bit and used for bearer quality control
and C-channel flow control. Its value is defined by the procedures given in subclause 10.8la®dor |
|p_error_detection services and in subclause 10.8.2.4, ferrbr_correction services.

7.2 Messages in the tail field

7.2.1 Overview

Several different messages may be multiplexed into the tail field, according to the T-MUX algorithm defined in
subclause 6.2.2.1. The contents of the tail field are defined for each frame by the tail identification bits defined in
subclause 7.1.2.

Each tail message has a fixed length of 40 bits. In the following descriptions the mapping of the message into the A-field
is shown. The first bit of the message always appears in bit position a8 as shown in figure 27:

[ Head Tail R-CRC |

ag anz
Tail message - 40 bits

Figure 27
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The following tail messages are defined:
- N-channel messages (see subclause 7.2.2);
- Q-channel messages (see subclause 7.2.3);
- P-channel messages (see subclause 7.2.4);

- M-channel messages (see subclause 7.2.5).

7.2.2 Identities information (NT)

The management entity in the RFP supplies the MAC layer with the primary access rights identifier, an SDU of either 32
bits or 37 bits passed through the ME SAP. The RFP adds its radio fixed part number (8 or 3 bit) RPN to this SDU so
that the RPN forms the least significant bits of the resulting 40 bit field. The complete 40 bit message forms the radio
fixed part identity (see EN 300 175-6 [5]), and this is the only message that appeatgpe Mils sent by the RFP.

The least significant bit of RFPI is placed in bit positigh a

NT type tails sent by a PT contain the RFPI of that RFP with which it is maintaining the bearer.

E Primary Access Rights Identifier (PARI) RPN

ag 47
RFPI Message (N-channel)

Figure 28

7.2.3 System information and multiframe marker (Qt)

7.2.3.1 General

The multiframe marker is transmitted once every 16 frames. This marker is combined with the tail code for system
information (Q). Q-channel information is therefore only transmitted by RFPs once every multiframe.

The basic format of the Q-field is to have a 4 bit header (the QH field) followed by a 36 bit information field. See
figure 29.

header system information

QH

| ag - oap | a a7

Figure 29

The QH field is used to identify 16 different system information fields. Any one of these fields can be transmitted in

each multiframe. Some of these fields need never be transmitted. PTs are required to understand some of these fields.
There is a maximum time interval between transmissions of mandatory fields. The exact sequencing of different Q fields
by an RFP is not defined.
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Table 11

Qy SYSTEM INFORMATION MAN FREQ
000X static system info Yes 8
0010 extended RF carriers note 1 8
0011 fixed part capabilities Yes 8
0100 extended fixed part capabilities note 2 8
0101 SARI list contents No 4
0110 multi-frame number note 3 8
0111 escape No -
1000

to } Reserved
1111 }

MAN = Mandatory transmission (Yes/No).

FREQ = Maximum repeat interval in multiframes, if implemented.

NOTE 1: If an extended frequency allocation is used this message shall be transmitted in the multiframe
following every transmission of the static system information.

NOTE 2: If extended fixed part capabilities information is available this message shall be transmitted in the
multiframe following every transmission of the fixed part capabilities information.

NOTE 3: If an RFP implements encryption then this message shall be transmitted at least once every 8

multiframes.
7.2.3.2 Static system information
7.2.3.2.1 General, Q4 =0, 1 (hex)

This message shall be sent at least once every 8 multiframes. See figure 30.

H
O‘OTO‘N SN | SP [ esc | Txs | Mc RF-cars spr CN spr | PSCN
R
Ag Q12 |216 | @18 |A19 | a21 P22 a32 fs3q a0 P42
asy ajg a17 azo azy | 833 azgl ag1 a7
Figure 30
7.2.3.2.2 Qy and Normal-Reverse (NR)

NR defines whether the RFP is transmitting in its normal half frame, or whether this is the reversed half of an
asymmetric connection. See table 12.

Table 12
bit a ;4 meaning
0 "normal” RFP transmit half frame
1 "normal” PP transmit half frame

NOTE: Q,and NR are combined to allow easier decoding.
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7.2.3.2.3 Slot Number (SN)

This defines the number of the slot pair in which this transmission begins. See table 13.

Table 13

bits meaning

|2
N
i
Lo
iy
I~
|2
o

slot pair {0,12}
slot pair {1,13}
slot pair {2,14}
slot pair {3,15}
slot pair {4,16}
slot pair {5,17}
slot pair {6,18}
slot pair {7,19}
slot pair {8,20}
slot pair {9,21}
slot pair {10,22}
slot pair {11,23}

POOOORRFRPFRPPFPOOOO
OFRPPFRPOORFPOORLREFROO
OrPOFrPROFrRORFRPRORFRLORFRO

} reserved

}

PO RPRRPRRPRRPRRPOOOOOOOO

[
[
[EEN

7.23.24 Start Position (SP)

Start position defines the bit in the full slot pair where transmission of the first bit of the S-field starts. See table 14.

Table 14
bits meaning
Q15 a17
0 0 S-field starts at bit fO
0 1 reserved for future use
1 0 S-field starts at bit f240
1 1 reserved for future use

NOTE 1: f240 is a "half slot".

NOTE 2: Only full slots starting at bit fO are currently
fully defined.

7.2.3.25 ESCape bit (ESC)

When set to "1", indicates that the "escapg'ni@ssage will be broadcast (see subclause 7.2.3.8). See table 15.

Table 15
bit meaning
a1
0 no "QT Escape" is broadcast
1 the "QT Escape" is broadcast
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7.2.3.2.6 Number of transceivers

This gives the number of transceivers in the RFP. See table 16.

Table 16
bits meaning
219 o0

0 0 RFP has 1 transceiver

0 1 RFP has 2 transceivers

1 0 RFP has 3 transceivers

1 1 RFP has 4 or more transceivers

7.2.3.2.7 Extended RF carrier information available (Mc)

If the "extended RF carrier information” Q message is transmitted by this RFP, this bit shall be set. The "extended RF
carrier information" message shall be transmitted in the multi-frame following this "static system information" message.
See table 17.

Table 17
bit meaning
az1
0 no "extended RF carrier information" message;
1 "extended RF carrier information" message shall be transmitted in
the next multiframe.
7.2.3.2.8 RF carriers available (RF-cars)

10 bits are used to tell the PT which of the 10 carriers are available at this RFP.
It is required that all RFPs in the same DECT FP shall have exactly the same RF carriers available.
For bit g 22<x< 31:

if a, = 0, then RF carrier (x-22) is not available at this RFP;

else g = 1 and RF carrier (x-22) is available at this RFP.

a, shall be set to 1 except where local regulatory conditions determine local RF carrier availability.

7.2.3.2.9 Spare bits (SPR)

Until their use is defined, these bits shall not be used. They shall be set equal to "0". See table 18.

Table 18
bit Value
dao 0
aqq 0
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7.2.3.2.10 Carrier number

This defines the number of the RF carrier of this transmission. See table 19.

Table 19
bits meaning
24 azg 35 a37 8ag 839

0 0 0 0 0 0 RF Carrier 0
0 0 0 0 0 1 RF Carrier 1
0 0 0 0 1 0 RF Carrier 2

............ etC. vovvunnnn
0 0 1 0 0 1 RF Carrier 9
0 0 1 0 1 0 RF Carrier 10

............ (] (o
1 0 0 0 0 0 RF Carrier 32
1 0 0 0 0 1 reserved

............ | (o IR
1 1 1 1 1 1 reserved
7.2.3.2.11 Spare bits (SPR)

Until their use is defined, these bits shall not be used. They shall be set equal to "0". See table 20.

Table 20

bit Value
aan 0
g 0

7.2.3.2.12 Primary receiver Scan Carrier Number (PSCN)

The PSCN defines the RF carrier on which one receiver will be listening on the next frame when only one receiver is
idle. See table 21.

Table 21
bits meaning
42 43 a44 s g 47

0 0 0 0 0 0 primary scan next on RF Carrier O
0 0 0 0 0 1 primary scan next on RF Carrier 1
0 0 0 0 1 0 primary scan next on RF Carrier 2

............ etC. .oovennn.
0 0 1 0 0 1 primary scan next on RF Carrier 9
0 0 1 0 1 primary scan next on RF Carrier 10

............ etC. .eenen.
1 0 0 0 0 0 primary scan next on RF Carrier 32
1 0 0 0 0 1 reserved

............ | (O I
1 1 1 1 1 1 reserved

NOTE: In normal systems the value in the PSCN field may change with each transmission (as PSCN has a 10
frame cycle and Q messages have a 16 frame cycle).

7.2.3.3 Extended RF carrier information

7.2.3.3.1 General, Q = 2 (hex)

The transmission of this message is mandatory if a DECT FT is able to transmit on a RF carrier that is not in the set
{0,1,2,3,4,5,6,7,8,9}.
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All PTs shall be able to understand bits a8 to all, and bits a42 to a47 inclusive, of this message. See figure 31.

QH RF RF 0 0 number of
0 0 1 o0 carriers band spr RF Carriers
ag a1 |32 834 | 835 839 841 | 842 a7
Figure 31

23 bits are used to tell the PT which of the additional 23 carriers in the set {10, 11, 12...,32} are available at this RFP.
For bit g, 12< x < 34:

if ay = 0 then RF carrier (x-2) is not available at this RFP; g/sehand RF carrier (x-2) is available at this
RFP.

The relation between carrier frequency and carrier number is defined in the Physical Layer specification and depends on
the RF band number.

Bits a3 to a3g give the number of the RF band. Biigs the least significant bit. The RF band numbers to be used are
defined by the Physical Layer specification.

7.2.3.3.2 Number of RF carriers

Bits &y, to g give the total number of RF carriers that the RFP scans in a regular sequenggisBitealeast
significant bit.

NOTE: The coding of bitsg to &, inclusive, is left for future standardization when additional frequencies are

allocated.
7.2.34 Fixed part capabilities
7.2.3.4.1 General, Q = 3 (hex)

The fixed part shall transmit this message at least once every 8 multiframes.

A PT shall understand the bits in this message that relate to the service that the PT requires; e.g. if the PT needs an RFP
with frequency control, the PT shall be able to understand the bit that says whether the RFP implements frequency
control. See figure 32.

Qu capabilities available information
0011
ag aiz
an ag7
Figure 32
7.2.3.4.2 Standard capabilities

NOTE: Fixed part capabilities relate to the whole FP. Other capabilities are defined, which relate to, for example,
a specific cluster or a specific RFP.

Physical and MAC layer Higher layer information
0011 capabilities
ag aiz aszp
a1 agy aq7
Figure 33

Physical and MAC layer capabilities available:
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If a capability is available:
then bit g shall be set to 1,
else (capability is not available) the hjtshall be set to 0.

Reserved bits shall be set to 0.

Table 22
bit Capability
number

al2 extended FP Info (QH = 4)

al3 double duplex bearer connections

ald reserved

als double slot

alé half slot

al7 full slot

al8 frequency control

al9 page repetition

a20 C/O setup on dummy allowed

a2l C/L uplink

a22 C/L downlink

a23 basic A-field set up

a24 advanced A-field set up

a25 B-field set up

a26 CF messages

a27 IN_minimum_delay

a28 IN_normal_delay

a29 IP_error_detection

a30 IP_error_correction

a3l multibearer connections

NOTE 1: Bit al9 indicates whether or not Idle_Locked PPs may enter the low duty cycle
Idle_Locked mode (see subclause 11.3.3.1).
NOTE 2: The bits a21 and a22 indicate only the capabilities of the FT to provide

connectionless services in the uplink or downlink direction. They do not indicate if
these services are active when the message is transmitted.

Higher layer information:

The management entity in the fixed part supplies the MAC layer with a 16 bit SDU via the ME SAP. At the PT the
MAC layer passes the 16 bits out through the ME SAP to the management entity.

For the setting of the higher layer information bits refer to annex F of EN 300 175-5 [4].
7.2.35 Extended fixed part capabilities

7.2.35.1 General, Q = 4 (hex)
Part of this message is reserved for future standardization. See figure 34.
If this message is transmitted, it shall be sent at least once in every 8 multiframes.

NOTE: Bit al2 of the standard capabilities message (see subclause 7.2.3.4) indicates whether or not this message
is broadcast.

Extended Physical and MAC layer Extended Higher layer
QH capabilities capabilities
0100
a8 all al2 ax | ay ad7
Figure 34
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7.2.3.5.2 Extended Physical and MAC layer capabilities
The bits for which the coding is not defined shall be set to 0. These bits are left for future standardization.

Figure 34a presents the structure of the extended physical and MAC layer capabilities field.

7.2.35.2.1

Wireless relay
stations

Synchronization
field

Frequency Replacement
indication

For further
standardization

asp a7

ag

Wireless relay stations

aig

axo

Figure 34a

as1 a

X

The definition of the WRS support field; fito a; 7 is given in table 23. The default value of the WRS support field is

all bits set to 0.

Table 23
WRS support CRFP bits REP bits Meaning
12 413 a14 | 95 A1 417

CRFP Hops: 0 0 X X X X 1 CRFP is allowed
The number of CRFPs 0 1 X X X X 2 CRFP allowed in cascade
allowed to be cascaded 1 0 X X X X 3 CRFP allowed in cascade
with the part with 1 1 X X X X No CRFP allowed
received RFPI
CRFP encryption X X 0 X X X CRFP encryption not supported

X X 1 X X X CRFP encryption supported
REP hops: X X X 0 0 X REP not supported
The number of REPs X X X 0 1 X 1 REP is allowed
allowed to be cascaded X X X 1 0 X 2 REP are allowed in cascade
with the part with X X X 1 1 X 3 REP are allowed in cascade
received RFPI
REP capabilities X X X X X 0 REP interlacing not supported

X X X X X 1 REP interlacing supported

7.2.35.2.2

Synchronization field options

Bits & g and g g define the synchronization field options support as given in table 24.

Table 24
bits
aig a1q Meaning

0 0 standard, see EN 300 175-2 subclauses 4.6 & 5.2

0 1 prolonged preamble, see EN 300 175-2 annex C (note)

1 0 reserved

1 1 reserved

NOTE: This message indicates that the FT is capable of using the prolonged preamble and/or is capable of
transmitting the prolonged preamble. When a PT receives this message, and is capable of using the
prolonged preamble and/or is capable of transmitting the prolonged preamble then it should use the
extended channel selection window (see EN 300 175-2 [2], subclause 8.3).
7.2.3.5.2.3 Frequency Replacement

Bit a20 indicates support of the frequency replacement procedures (see 10.6.4) when set to 1.

7.2.3.5.3

Extended higher layer capabilities

Figure 34b presents the structure of the extended higher layer capabilities field.
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Extended higher layer information
ay a47
Figure 34b

The coding and the meaning of these bits are defined in annex F of EN 300 175-5 [4]. The bits for which the coding is
not defined shall be set to 0.

7.2.3.6 Secondary access rights identities

7.2.3.6.1 General, Q4 = 5 (hex)
The transmission of this message is optional, subject to the existence of one or more valid SARIs (see figure 35).

If this message is transmitted, it shall be transmitted at least once every 4 multiframes.

QH SARI message
0 1 0 1
| ag a;p |ap a7
Figure 35
7.2.3.6.2 SARI message

The management entity in the fixed part supplies the MAC layer with a 36 bit SDU via the ME SAP. At the PT the
MAC layer passes the 36 bits out through the ME SAP to the management entity. See EN 300 175-6 [5].

7.2.3.7 Multiframe number

7.2.3.7.1 General, Qy = 6 (hex)
Every RFP that supports encryption shall transmit this message at least once every 8 multiframes.

All PTs that support encryption shall understand this message (see figure 36).

QH (spare) multiframe number
0 1 1 O 1111 0000 1111
ag ar; a2 a3 | @y a7
Figure 36
7.2.3.7.2 Multiframe number

This is the number of the multiframe, modulo 2**24. The least significant bit of the multiframe number is placed in bit
position &-.

If encryption is supported, the multiframe number shall be the same across the whole of a DECT FP.
7.2.3.8 Escape

7.2.3.8.1 General, Qy = 7 (hex)
The transmission of this message is optional.

Any DECT RFP may transmit an escape message. See figure 37.
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QH escape
0 1 1 1 information

ag aj; | agp ag7

Figure 37

7.2.3.8.2 Escape information

The content of the escape information fielgh(@ &) is not specified. This message is provided for application
specific use.

7.2.4 Paging Tail (PT)

7.24.1 General format
72411 P+ format for full and long page messages
Pt 36 bits of BS-channel data
header
ag a1 13812 a7
Figure 38
7.2.4.1.2 P+ format for short page messages
Pr 20 bits of info MAC Layer
header BS-channel data type information
ag a1 a2 831 | 832 azs | 83p 7
Figure 39
7.24.1.3 P format for zero length page messages
Pr 20 least significant info MAC Layer
header bits of RFPI type information
ag a1 lagp 831 | 832 835 | Azp 47
Figure 40
7.24.2 P+ header format
7.2.4.2.1 General format
extend BS SDU length
flag indication
ag 49 an
Figure 41
7.24.2.2 Bit ag is the extend flag

ag = 0:the next occurrence of a normal page shall be in a frame 0.

ag = 1:another page message shall start in the next frame in this multiframe that is permitted to contain a PT type
tail.
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7.2.4.2.3 Bs SDU length indication

Table 25

Q
(o]

Q
o]

Q

RPOPROROROP

Length indication

zero length page

short page

full page

reserved

not the last 36 bits of a long page
the first 36 bits of a long page
the last 36 bits of a long page

all of a long page (first and last)

|~

PRPPRPPRPROOOO
PR OORRLROORE

7.24.3 MAC layer information for PT

72431 Information type

Table 26

Q
N

a33 a34 a35 | Information type

fill bits

blind full slot

other bearer

recommended other bearer
good RFP bearer

dummy or C/L bearer position
RFP identity

escape

dummy or C/L bearer marker
bearer handover information
RFP status

active carriers

C/L bearer position
recommended power level
blind double slot / RFP-FP interface resource information
modulation types information

PRPRPRPRPRPRPPRPOO0OO0OO0O0OOO|W
PRPRPRPOOOORRPRRLRRLROOOO
PRPOORROORRFRPOORRLROO
PORPORORORORORORO

7.2.4.3.2 Fill bits

a3p A3g9 duq CYVi

Figure 42

7.2.4.3.3 Blind full slot information

a3 A7 Azg az9 840 A41 Qg2 W3 Byq 5 e A4y

a36 847
Figure 43
For g with 36< x < 47:
if a, = 1: then full slot pair {(x-36),(x-24)} is not "blind", i.e. available;

else (g = 0) full slot pair {(x-36),(x-24)} is "blind", i.e. not available.
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NOTE: The blind slot information applies to the same slot number of all available carriers.

72434 Bearer description
These codings are used to provide bearer information and consist of the following information types:
- other bearer;
- recommended other bearer;
- good RFP bearer;
- dummy or connectionless bearer position; and
- connectionless bearer position.
The meaning of the messages are, however, different:

"other bearer" means that this RFP has a bearer on the physical channel pair that is described in the remaining 12
bits;

- "recommended other bearer" means that this RFP has another bearer on the physical channel pair that is
described in the remaining 12 bits. This message shall not be sent unless the bearer that it is sent on will be
released in less than or equal to 4 multiframes;

NOTE 1: The bearer referred to in "other bearer" and "recommended other bearer" can mean any types of bearers
indicated in subclause 5.5.2.

- "good RFP bearer" means that this RFP thinks that the physical channel pair described in the remaining 12 bits is
a good bearer for the PT to use to set up a bearer with that RFP;

- "dummy or C/L bearer position" describes a dummy bearer position and/or marks the position of the bearer
which is used for the downlink connectionless service;

NOTE 2: The "fixed part capabilities message" (see subclause 7.2.3.4) defines whether it is prohibited to setup a
traffic bearer on this pair of physical channels.

" C/L bearer position" describes the position of a bearer which is used for the downlink connectionless service.

SN SP CN

azp g9 | 40 41 | 42 a7
Figure 44

The coding of SP, SN, and CN are the same as in the "static system information" described in subclause 7.2.3.2. See
figure 44 above.

7.2.4.3.5 RFP identity

12 least significant bits of RFPI

azp as7

Figure 45

7.2.4.3.6 Escape
Any DECT RFP may transmit an escape message.

The content of the escape information fielgg(@® a7) is not specified. This message is provided for proprietary.

ETSI



88 Final draft EN 300 175-3 V1.4.2 (1999-03)

7.2.4.3.7 Dummy or connectionless downlink bearer marker

111 10 0 O O 1 1 1 1

aze azg | a40 as7
Figure 46

This message shall only be transmitted on a dummy bearer or on a connectionless downlink bearer.

7.2.4.3.8 Bearer handover information
info parameter
type
| agg agg | asg a7
Figure 47
Table 27
Info Parameter Meaning
type

0O 0 0 0|0 O O O 1 1 1 1| nobearerH/O toother RFPs

no intracell bearer H/O

0O 0 0 1|0 O O O 1 1 1 1| nobearerH/O toother RFPs

intracell bearer H/O supported

0 0 1 0(0 O O O 1 1 1 1| bearerH/Osupportedinwhole internal
handover area (see EN 300 175-6 [5])

0 0 1 1| bitmask bearer H/O supported to all RFPs with an
RFPI that differs only in the masked bits, see
below

0 1 0 0]}
to } reserved reserved

1 1 1 1]}

Info type "0011"; Bit mask

The transmitted bit mask serves to test the RFPI of any (new) RFP to determine if a bearer handover is possible to that
new RFP. Bearer handover to this RFP is only possible if the RFPI of that new RFP only differs from the old (current)
RFPI in one or more of the bit positions identified by a "0" in the bit mask. In all cases, the bit mask shall be aligned to
the last octet of the RFPI.

NOTE: The RFPI is obtained from therhessage, (see subclause 7.2.2).

EXAMPLE: A bit mask "1111 1000" will allow a bearer handover to all RFPs with an RFPI that differs only in
the last three bits from the RFPI of the current RFP.

Single cell DECT FPs (i.e. only one RFP) shall not broadcast other bearer handover information than info type "0000"
and info type "0001".

7.2.4.3.9 RFP status

RFP Spare
status 0O 0 0 01 1 1 1

35 A3g9 duq CYVi

Figure 48
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Table 28

RFP
status

Meaning

XXX0

RFP clear for speech

XXX1

RFP busy for speech (note 1)

XX0X

system clear

XX1X

system busy (note 2)

XOXX

asynchronous FP not available

XXX

asynchronous FP available (note 3)

OXXX

IXxX

RFP clear for data

RFP busy for data (note 4)

NOTE 1:

"RFP busy for speech" means that the RFP recommends PPs not to
send access_request messages for speech towards this RFP.

NOTE 2: "system busy" means that the FP recommends PPs not to send
access_request messages towards this FP.

NOTE 3: "asynchronous FP available" means that a PP can expect to find an
alternative FP not synchronized to its actual FP and which the PP has
access rights to.

NOTE 4: "RFP busy for data" means that the RFP recommends PPs not to
send access request messages for data towards this RFP.

7.2.4.3.10 Active carriers
active carriers spare
0 0
aag s Ayp sz
Figure 49

For a,, with 36< x < 45:

if ay = 0 then RFP is not transmitting on carrier (x-36);

if ay = 1 then RFP is active transmitting on carrier (x-36),

Bits ayg and g7 are spare.

7.2.4.3.11 Recommended PP power level
reserved for future for carriers for carriers
development c=>10 0<c<9
a3g aqq  AYys s asz
Figure 50
The coding of bit g7 is shown in table 29.
Table 29
asz PP Power Level
0 level 2
1 level 1
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90
The coding of bits g5 to &;5is shown in table 30.
Table 30
asg asq PP Power Level
0 0 level 2
0 1 level 1
1 0 level 4
1 1 level 3

The PP, if it is capable of doing so, and unless instructed otherwise, at link initiation shall operate at a power level to
correspond to that recommended. Power levels are defined in EN 300 175-2 [2].

7.2.4.3.12 Blind double slot / RFP-FP interface resource information

blind double slot
information

fs units on
RFP-FP i/f

ds units on
RFP-FP i/f

aze

For g with 36< x < 41:

ago

asy agq as7

Figure 51

a5

- if agg =1 then double slot pair K = 0/12 (full slot pair {(x-36)/(x-35), (x-24)/(x-23)} ) is not "blind", i.e.
available; else double slot pair K = 0/12 is "blind";

- ifag; =1 then double slot pair K = 2/14 (full slot pair {(x-35)/(x-34), (x-23)/(x-22)} ) is not "blind", i.e.
available; else double slot pair K = 2/14 is "blind";

- ifagg =1 then double slot pair K = 4/16 (full slot pair {(x-34)/(x-33), (x-22)/(x-21)} ) is not "blind", i.e.
available; else double slot pair K = 4/16 is "blind";

- ifagg= 1 then double slot pair K = 6/18 (full slot pair {(x-33)/(x-32), (x-21)/(x-20)} ) is not "blind", i.e.
available; else double slot pair K = 6/18 is "blind";

- ifayg =1 then double slot pair K = 8/20 (full slot pair {(x-32)/(x-31), (x-20)/(x-19)} ) is not "blind", i.e.
available; else double slot pair K = 8/20 is "blind";

- if ayy = 1 then double slot pair K = 10/22 (full slot pair {(x-31)/(x-30), (x-19)/(x-18)} ) is not "blind", i.e.
available; else double slot pair K = 10/22 is "blind".

NOTE 1: The blind double slot information applies to the same slot number of all available carriers.

NOTE 2: Double slots are numbered K = 0 to 22 for even values of K according to EN 300 175-2.

For g with 42< x < 44:

Table 31
o a3 g number of available full slot units
on RFP-FP interface
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 >7

For g with 45< x < 47:
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Table 32
s Ay a7 number of available double slot units
on RFP-FP interface

0 0 0 0

0 0 1 1

0 1 0 2

0 1 1 3

1 0 0 4

1 0 1 5

1 1 0 >6

7.2.4.3.13 Modulation types information
(B+Z)-fields information A-field information
azg 41| 842 A7

Figure 52

Bits &g to g4 define the modulation schemes supported in the (B+Z)-fields, in addition to the default one (see note).

Table 33
agg ag7 agg agg g (B+2)-fields modulation scheme
asq
X X X X X 1 4-level modulation supported
X X X X X 0 4-level modulation not supported
X X X X 1 X 8-level modulation supported
X X X X 0 X 8-level modulation not supported
X X X 1 X X 2-level modulation supported
X X X 0 X X 2-level modulation not supported
0 0 0 X X X }
to } reserved
1 1 1 X X O }
1 1 1 1 1 1 escape
The "escape" coding means a proprietary modulation scheme

Bits g, to g define the modulation schemes supported in the A-field, in addition to the default one.

Table 34
Au0 Q3 Ay A5 g A-field modulation scheme
a4z
X X X X X 1 4-level modulation supported
X X X X X 0 4-level modulation not supported
X X X X 1 X 8-level modulation supported
X X X X 0 X 8-level modulation not supported
X X X 1 X X 2-level modulation supported
X X X 0 X X 2-level modulation not supported
0 0 0 X X X }
to } reserved
1 11 X X 0 }
1 1 1 1 11 escape
The "escape" coding means a proprietary modulation scheme

NOTE: The "default" modulation scheme is profile dependant.
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7.2.5 MAC control (My)

7.25.1 General format and contents

Two different combinations of TA bits are used to indicate the presence of MAC layer control information in the tail.
The "first PT transmission" code is used only in the first transmission from a PT. This is intended to aid RFPs in busy
systems to identify bearer set up requests amongst a background of ongoing connections.

My command
header

ag a2 A4

more headers or information

aaz

Figure 53

Mt messages (see figure 53 above) are sent as 40 bit packets in the tail of the A-field. The first 4 bit header provides a
coarse division of messages and for most message types a second header, completing the first octet, provides a finer

division of the messages.

Table 35
Mt Message type
header
0O O O O | basic connection control
0 0 0 1 | advanced connection control
0 0 1 O | MAC layertest messages
0 0 1 1 | qualitycontrol
0 1 0 O | broadcast and connectionless services
0 1 0 1| encryption control
0 1 1 O | Tail foruse with the first transmission of a B-field "bearer request" message
0 1 1 1| escape
1 0 0 O | TARImessage
1 0 0 1| REPconnection control
1 0 1 0f}
to } reserved
11 1 1/}
7.25.2 Basic connection control
7.2.5.2.1 General

The basic connection control messages shall only be used by PPs and RFPs that are attempting to establish a single

duplex bearer voice connection with a B-field of 324 bits.

7.25.2.2 Format for most messages
0O 0 0 O command FMID
ag aijq 312 15 g doz aog Az

NOTE: For definitions of FMID, PMID, see subclause 11.7.

Figure 54
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Table 36
Command Basic connection control messages

0 O O O | access_request *x
0 O 0 1| bearer_handover_request *
0 0 1 O | connection_handover_request *
0 0 1 1 | unconfirmed_access_request *
0 1 0 O | bearer_confirm
0 1 0 1| wait(formatsee subclause 7.2.5.2.3)
0 1 1 O | attributes_T_request
0 1 1 1| attributes_T_confirm
1 0 0 O

to } reserved
1 1 1 0f}
1 1 1 1] release
* indicates messages that use the "first PT transmission" code. The other

messages use the normal My code.

This release message shall only refer to the bearer that it is transmitted on.

NOTE 1: An RFP that receives an UNCONFIRMED_ACCESS_REQUEST message does not return a

BEARER_CONFIRM. It may listen to following frames to receive MAC attributes messages or data.

NOTE 2: The use of the UNCONFIRMED_ACCESS_REQUEST message is intended here for achieving handover
by changing base stations but remaining on the same physical channel. The use of this message in basic
cases is still uncertain.

NOTE 3: Fast bearer set up requests are not allowed in basic A-field setups.

The FT may use the messages indicated with ** without the "first PT transmission" code.

7.25.2.3 WAIT
0O 0 0 O0]O0 0 1 FMID PMID or spare
(1111 0000 1111 0000 1111)
ag a1l a2 815 | 816 a7 | azg 847
NOTE:  The procedure does not make reference to the values of a;¢ to a,47. It is not intended that the contents of
this field be included in any mandatory tests.
Figure 55
7.25.2.4 ATTRIBUTES_T {Req;Cfm}
R/C ECN LBN up/down/sm/ | ser type max life slot type CF (spare) | (spare)| A- | (B+2)
ss field | fields
mod | mod.
type | type
0000 011 111 0000 | 11 11
a8 all |al2 al5 |al6 al9|a20 a23 |a24 a25)a26 a28 [a29 a3l |a32 a35 |a36 237 a8399a40 a43a44 a47 |a47
Figure 56

For all the parameter codings see subclause 7.2.5.3.8.
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Advanced connection control

General

Table 37
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Command

Advanced connection control messages

PFRRRRPRRRROOOOOOOO

0 ACCESS_REQUEST
bearer_handover_request
connection_handover_request
unconfirmed_access_request
bearer_confirm

wait (contains FMID)
attributes_T.request
attributes_T.confirm
bandwidth_T.request
bandwidth_T.confirm
channel_list
unconfirmed_dummy
unconfirmed_handover
reserved

reserved

release

PRPRPPRPOO0OOORRRPROOOO
PP OORROORROORRO
RFORPORORORORORORO

*%

*%

*%

*%

*%

*%

*
*

code.

indicates messages that, if transmitted by a PT, use the "first PT transmission"

These messages allow an advanced connection to be established-psiegddges. The connection set up time is

expected to be much longer than if MAC control messages are sent in the B-field.

The FT may use the messages indicated with ** without the "first PT transmission" code.

7.25.3.2

7.2.5.3.3

7.253.4

ACCESS_REQUEST

0O 0 0 12/]0 O O O FMID PMID
ag agg | a2 a5 | 16 a7 | azg as7
Figure 57
BEARER_HANDOVER_REQUEST
0O 0 0 12|10 O O 1 FMID PMID
ag agg | a2 a5 | 16 a7 | azg as7
Figure 58
CONNECTION_HANDOVER_REQUEST
0O 0 0 1210 O 1 O FMID PMID
ag agg | a2 a5 | 16 a7 | azg as7
Figure 59
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UNCONFIRMED_ACCESS REQUEST
0 0 0 1/{0 0 1 1 FMID PMID
ag apy | agp a5 | 16 ap7 | azg as7

An RFP or a PP that receives an UNCONFIRMED_ACCESS_REQUEST message does not return a
confirm. It may listen to following frames to receive MAC attributes messages or data.

Figure 60
7.2.5.3.6 BEARER_CONFIRM
0O 0 0 1|10 1 0 O FMID PMID
ag a1 1312 15 | 216 a7 | 828 Y7
Figure 61
7.2.5.3.7 WAIT
0O 0 0 1|0 1 0 1 FMID PMID or spare
(1111 0000 1111 0000 1111)
ag a1 1312 15 | 216 a7 | 828 Y7
NOTE:  The procedure does not make reference to the values of a;¢ to a,. It is not intended that the contents of
this field be included in any mandatory tests.
Figure 62
7.2.5.3.8 ATTRIBUTES_T.{Req;Cfm}
R up/ ser max slot A-field (B+2)
0 00 1|0 1 1 /| ECN]| LBN |down/| type life type |[CF|{1 1 1|0 O O O]|mod.type|field mod.
C sm/ss (spare) (spare) type
ag a12 Q6 |20 [A24 @26 829 azp a3s (@37 840 A 44 46
an 8151 819l A3 a5 asg a31 a35 a3g 843 845 847
Figure 63
Table 38
R/C Meaning
request
1 confirm
ECN: Exchanged Connection Number.
LBN: Logical Bearer Number.
Table 39
up/down/sm/ss
Aoy aoc Meaning
0 0 asymmetric uplink connection
0 1 asymmetric downlink connection
1 0 symmetric multibearer connection
1 1 symmetric single bearer connection
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Unless the required service is a symmetric single bearer, BANDWIDTH_T.{Req,Cfm} messages shall be transmitted at
least once during connection setup.

Table 40
ser service
type type

0 0 0 Iyvoice
0 0 1 Iynon-voice
0 1 O Iperrordetection
0 1 1 Ip, MAC modulo-2
1 0 O unknown
1 0 1 C-channelonly
1 1 0 }
to } reserved
1 1 1 3}

max life: unless the service type fs érror_correction, this parameter is set to 000.

For Ip_error_correction services this parameter determines the maximum lifetime of the packet (i.e. the
latest possible retransmission) in the MAC layer (1 to 7 TDMA frames); "max life" = 000 indicates that
no lifetime is set, i.e. retransmit until received without error.

NOTE 1: If in the future, the reserved connection types are used, the "max life" field may also be used (potentially
for another purpose).

Table 41
slot type Meaning
0 O O 0 normalfullslot
0 0 O 1 halfslotwithj=0
0O O 1 O doubleslot
all others reserved

CF =0: this endpoint does not support CF transmission;

CF=1: this endpoint does support CF transmission.

NOTE 2: If the slot type or j value is not implementable at the destination, a release is sent, preferably with the
"reasons for release" field completed.

Table 42

A-field modulation type

meaning

1 1 2-level modulation
1 0 4-level modulation
0 1 8-level modulation
all other values reserved
Table 43
(B+Z)-fields modulation type meaning

1
1
0

all other values

1
0
1

2-level modulation

4-level modulation

8-level modulation
reserved
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7.25.3.9 BANDWIDTH_T.{Req;Cfm}
NOTE: This message is not needed for symmetric single duplex bearer connections.
R
000 1{100O0|/[00O0| My, [0 0 O| Ty, |0 O Of Mpgyy [0 O O Tpgup
C | (spare) (spare) (spare) (spare)
ag a2 a16 a9 a24 a7 a32 a35 a40 a43
a1 ais ais azs a6 azl az4 azg aq2 ag7
Figure 64

R/C: see subclause 7.2.5.3.8.

Mup Mpown:  these are the minimum numbers of simplex bearers required by the DLC in, respectively, the PT to
FT and the FT to PT directions.

Tup Toown: these are the target numbers of simplex bearers in, respectively, the PT to FT and the FT to PT
directions.
7.2.5.3.10 Channel_list
command and
000 1|2 0 1 0 RPN channel spare
description
lag ajslaje  apalapg agolagy a7l
Figure 65

Command and channel description

S
command | / SN SP CN
D
leg colealeq c7leg coleg ¢yl
Figure 66
Table 44
command field message type
0O 0 O ACTIVE
0 0 1 GOOD
0 1 0 POOR
0o 1 1 F/IS_NOT
1 0 0 QUERY_N
1 0 1 QUERY_H
1 1 O LISTEN
1 1 1 START
NOTE: The meanings of these message types are described in
subclause 10.5.2.

For all messages except the F/S_NOT channel list message:
S/D =0 : double simplex bearer; or
S/D =1: duplex bearer.

NOTE: The direction of asymmetry, and slot type are contained in the MAC_attributes messages or in the B-field
bearer request message.
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For the F/S_NOT message:
S/D =0 carrier "CN" not supported (no setup on this carrier);
S/D = 1: blind slot pair "SP" (no setup on this slot pair).

The coding of SP, SN, and CN are the same as in the static system information described in subclause 7.2.3.2.

7.25.3.11 Unconfirmed_dummy
0 0 01 1 0 1 1 FMID PMID
ag ajy | agp a5 | a3 ay7 | azg as7
Figure 67
7.25.3.12 Unconfirmed_handover
0 0 01 1 1 0 O FMID PMID
ag ajy | agp a5 | a3 ay7 | azg as7
Figure 68
7.2.5.3.13 RELEASE
0O 0 01 11 1 1 0 O O O LBN reason PMID
(spare)
ag 16 axo azq azg
a5 aig az3 azy as7
Figure 69

NOTE: LBN refers to the bearer that is to be released. This message can be sent on a different bearer of the same
connection to the one that is to be released.

Table 45

reason Reason for release
asg a

o
[

o)
N
N

RPORORORORORORORON

N

unknown

bearer release (reduce capacity)

connection release

bearer setup or handover failed

bearer handover successfully completed

attempted bearer HO to another cluster

timeout, loss of signal

timeout, loss of handshake

requested unacceptable slot type

requested unacceptable MAC service

base station busy

reverse direction (double simplex)

duplicate PMID

unacceptable PMID

reserved

reserved

TE: "bearer handover successfully completed" is only intended for use in some
double simplex release.

PRPPRPPOOOORFRPFRPFPOOOO
PRPOORPRPFRPOORPRPFRPROOREFRLOON

oFrrrrrPRPrRPRPOOCODOOOOO

pd
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7.2.5.4 MAC layer test messages

Refer to clause 12 for procedures.

7.254.1 Basic format

The basic format of the test message is given in figure 70.

0 0 1 O test data field

ag a1 | a2 a5 | a6 agy

Figure 70

Table 46

test test mode

FORCE_TRANSMIT

LOOPBACK
DEFEAT_ANTENNA_DIVERSITY
reserved

ESCAPE

NETWORK_TEST
CHANGE_MODULATION_SCHEME
}

} reserved

coocoocoooo
PFRrRPROOOO
PP OORRPROO
PORrRORORrRO

=
o

[
[
e
=)

}
CLEAR_TEST_MODES

If more than one test message of the type test = 0000, but with a different data field is received, then the IUT shall
implement the most recently received message.

7.254.2 FORCE_TRANSMIT

This message forces the IUT to transmit on a specific slot and RF frequency. Handover is prohibited by means of the
"Handover Disable" (HD) bit. The particular slot the IUT shall transmit on is indicated in the Slot Number (SN) field of
the test message. The destination RF carrier is encoded in the Carrier Number (CN) field of the test message.

The format of the FORCE_TRANSMIT test message is given in figure 71.

(spare) K|H| (spare) (spare)
001 0(0O0O0O0O00101O0110|PID|O O O] SN SP CN|O OO0 O 1 1 11

ag a2 aie ass azg |a32 (434 |240
as alg azo az7[ aszjq az3| asg asz

Figure 71

The KP bit is g5 It is set to "1" to prevent release of existing bearers, and set to "0" to initiate releasing of existing
bearers.

The HD bitis 3,. It is set to "1" to disable handover and set to "0" otherwise.
For the coding of the slot number, the start position, and the carrier number refer to subclause 7.2.3.2.

See subclause 12.3 for the relevant procedures.

7.254.3 LOOPBACK_DATA

This message instructs the IUT to perform the loopback function in which a test data pattern transmitted by the LT is
replicated in the reply transmission of the IUT. The test data pattern is a bit sequence located in the D-fields of the LT
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and IUT. The bits of the D-field that are affected by the loopback function depends on the equipment type and are given
in table 47.

Table 47
DECT Implementation Loopback bits
Transmits only A-field: a1 toagy
Transmits half-slots: bg to byg
Transmits full-slots: bgtobgqg
Transmits double-slots: b to b7gq

Equipment capable of transmitting more than one slot type shall use the longest slot type.

For A-field loopback, the format of the LOOPBACK_DATA test message is given in figure 72.

Loopback data (A-field)
0 0 1 O[O0 0O 0O 1] XXXX XXXX XXXX XXXX XXXX XXXX = XXXX  XXXX

|ag aplagp ajslage as7
Figure 72
NOTE: 'X'is the data looped back to the tester.

For B-field loopback, the format of the LOOPBACK_DATA test message is given in figure 73.

spare
0 01 0[O0 O O 1] 0000 1111 0000 1111 0000 1111 0000 1111

|38 a11|f’112 a15|f’116 asy

Figure 73

See subclause 12.4 for the relevant procedures.

7.25.4.4 DEFEAT_ANTENNA_DIVERSITY

This message inhibits antenna diversity operation in the IUT and selects an antenna. The antennas shall be numbered 0
to N where (N + 1) is the number of antennas employed in the antenna diversity operation. The numbering of antennas
shall be done by the manufacturer.

IUTs with no antenna diversity shall ignore this message.
IUTSs receiving this message with an ANT > N shall ignore this message.
The IUT remains in this mode until the test message "CLEAR_TEST_MODES" is received.

The format of the DEFEAT_ANTENNA_DIVERSITY test message is given in figure 74.

S spare
0 01 0[0 O 1 O|P| ANT 1111 0000 1111 0000 1111 0000 1111
lag ajila;;  agslage  agg lagg a7l
NOTE: SP =spare bit=0.
Figure 74

Table 48 details the encoding of the ANT bit.
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Table 48

ANT Antenna number

QD
~

QD
(o]

PRRPRRPROOOOR
)
PR OOREFROOR
(")
POROROR OR
NOURWNERO

See subclause 12.5 for the relevant procedures.

7.2.5.45 ESCAPE

The transmission of this message to the IUT indicates that the data in the test data field is a proprietary test message.
Every transmission of a proprietary test message shall be preceded by the "escape" message. The format of the ESCAPE
message is given in figure 75.

proprietary test message
0 0 1 O[O0 1 0 O] XXXX XXXX XXXX XXXX XXXX XXXX = XXXX  XXXX

|ag ajplago ajslae asy
Figure 75

See subclause 12.7 for the relevant procedure.

7.2.5.4.6 NETWORK_TEST

The lower layer management entity in the testing unit supplies the MAC layer with a 32 bit SDU via the ME SAP. At the
unit under test, the MAC layer passes the 32 bit test message out through the ME SAP to the lower layer management
entity. See EN 300 175-5 [4].

The format of the NETWORK_TEST message is given in figure 76.

test message
0 0 1 0J]O 1 0 1] XXXX — XXXX — XXXX  XXXX  XXXX  XXXX  XXXX  XXXX

|ag ajplagp ajslaie asy
Figure 76

See subclause 12.8 for the relevant procedure.

7.254.7 CLEAR_TEST_MODES

The receipt of this message shall clear all current test modes (including proprietary) within 16 frames and return the IUT
to the test standby mode.

The format of the CLEAR_TEST_MODES message is given in figure 77.

spare
0 01 Of1 1 1 1] 0000 1111 0000 1111 0000 1111 0000 1111

|ag ajplago ajslae asy
Figure 77

See subclause 12.9 for the relevant procedure.
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7.2.5.4.8 CHANGE_MODULATION_SCHEME

Final draft EN 300 175-3 V1.4.2 (1999-03)

This test message is received by IUTs that declare 4 or 8 level modulation capability. It causes the IUT to switch to the
requested modulation scheme if this requested modulation scheme is supported by the IUT.

The format of the CHANGE_MODULATION_SCHEME message is given in figure 78.

S spare
0 01 0|0 1 1 0]P SCH 1111 0000 1111 0000 1111 0000 1111
|a8 a11|a12 315|316 a9 |320 a4ﬂ
NOTE: &g= SP = spare bit = 0.
Figure 78
Table 49 details the encoding of the SCH bhit.
Table 49
SCH modulation scheme
a17 a1 aig
0 0 0 la
0 0 1 1b
0 1 0 2
0 1 1 3
1 0 0 4a
1 0 1 4b
1 1 0 reserved
1 1 1 reserved
For definition of the modulation schemes see Annex D of EN 300 175-2 [2].
See subclause 12.10 for the relevant procedure.
7.255 Quality control
spare spare
0 0 1 1{command| param_1 | param_2 [ 0000 1111 0000 1111
|ag ajslajg  apalags  agilagy a47
Figure 79
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Table 50

command
0000

0001

0010

0010

0011

0100

0101

0110

0111

0111

1000

1000

1001
to
1111

param_1
0000 LBN

RPN

0000 LBN

1111 LBN

0000 1111

0000 LBN

RPN

RPN

RPN

RPN

0000 SN

0001 SN

param_2
0000 1111

0000 1111

0000 0000
or
RPN
0000 0000
or
RPN

0000 1111

frequency
error

frequency
error

advance
timing
increment
decrement

0000 1111

0000 0000

0000 CN

0000 CN

Meaning
antenna switch for the single bearer identified by LBN
request: PT --> FT
reject: FT --> PT

antenna switch for all bearers of this connection to
the RFP identified by its RPN

request: PT --> FT

reject: FT --> PT

bearer handover of the bearer identified by LBN
request: FT --> PT
reject: PT --> FT

bearer handover of the bearer identified by LBN
request: PT --> FT
reject: FT --> PT

connection handover
request: FT --> PT
reject: PT --> FT

frequency control for the bearer identified by LBN
request: FT --> PT
reject: PT --> FT

frequency control for all bearers of this connection to
the RFP identified by its RPN

request: FT --> PT

reject: PT --> FT

Advance timing for all the bearers of this connection
to the RFP identified by its RPN

request: FT --> PT

reject: PT --> FT

FT --> PT:FT requests PT to send prolonged
preamble

PT --> FT: PT confirms that it transmits prolonged
preamble in all following frames

PT --> FT: PT requests FT to send prolonged
preamble

FT --> PT: FT confirms that it transmits prolonged
preamble in all following frames

frequency replacement to carrier CN on slot pair SN.
request PT -> FT

confirm FT -> PT

frequency replacement to carrier CN on slot pair SN.
grant PT -> FT

reserved

Final draft EN 300 175-3 V1.4.2 (1999-03)

NOTE 1: The function of these commands depends on the transmission direction. The commands are either requests
or rejects. A reject should only be used if the requested action is not supported.

NOTE 2: For basic connections LBN is setto 1111.

NOTE 3: All other values for bits;gto &7 inclusive are reserved. Potential uses include RSSI reporting,
synchronization word correlation report, clock jitter report, etc.
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NOTE 4: For the bearer handover request, the RPN is an optional parameter. If set to all "0" the FP does not
propose a particular RFP for handover.

NOTE 5: A PP may or may not accept the RFP's proposal of the new RPN.

NOTE 6: The frequency error in kHz is encoded in 2's complement form, to give a range of + 127 kHz to - 128
kHz. The LSB of the error is placed in bit positiap.a

NOTE 7: The advance timing changes are encoded in 2's complement form (+127 bits to -128 bits). The LSB of the
advance timing is placed in positiogy aChanges with less than 2 bits should not be requested.

NOTE 8: The bearer handover request command in the PT to FT direction is used in the double simplex bearer
handover procedure.

7.2.5.5.1 Prolonged preamble diversity

7.255.1.1 Procedure for prolonged preamble diversity in RFP

This procedure applies to RFPs that use the prolonged preamble for diversity. The procedure secures that the prolonged
preamble is transmitted only by the PP if it knows that the RFP uses it for diversity. The PP shall not transmit the
prolonged preamble if it is not requested to do so by the RFP. The RFP shall not request to transmit the prolonged
preamble if the synchronization field options in the extended fixed part capabilities indicates standard synchronization

field (see subclause 7.2.3.5.2.2).

1) Immediately after the bearer setup procedure, the RFP requests the PP to send the prolonged preamble. This
request implies that the RFP uses the prolonged preamble for diversity (see subclauses 7.2.5.5 and 7.3.5.2).
Repeats of this requests are allowed.

NOTE 1: The bearer setup procedure above also relates to handover.
NOTE 2: Bearer setup procedure ends when the initiating side receives the "other"- message.

2) The PP confirms by sending the same message (see subclauses 7.2.5.5 and 7.3.5.2) as the first possible MT or
Mbn message.

3) All PP transmissions following the confirm message shall contain the prolonged preamble. The PP may send the
prolonged preamble immediately after it has received the prolonged preamble request.
7.255.1.2 Procedure for prolonged preamble diversity in PP

This procedure applies to PPs that use the prolonged preamble for diversity. The procedure secures that the prolonged
preamble is transmitted only by the RFP if it knows that the PP uses it for diversity. The RFP shall not transmit the
prolonged preamble if it is not requested to do so by the PP. The PP shall not request to transmit the prolonged preamble
if the synchronization field options in the extended fixed part capabilities indicates standard synchronization field (see

subclause 7.2.3.5.2.2).

1) Immediately after the bearer setup procedure, the PP requests the RFP to send the prolonged preamble. This
request implies that the PP uses the prolonged preamble for diversity (see subclauses 7.2.5.5 and 7.3.5.2).
Repeats of this requests are allowed.

NOTE 1: The bearer setup procedure above also relates to handover.
NOTE 2: Bearer setup procedure ends when the initiating side receives the "other"- message.

2) The RFP confirms by sending the same message (see subclauses 7.2.5.5 and 7.3.5.2) as the first possible MT or
Mbn message.

3) All RFP transmissions following the prolonged preamble confirm shall contain the prolonged preamble. The RFP
may send the prolonged preamble immediately after it has received the prolonged preamble request.
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7.25.6 Broadcast and connectionless services
0 1 0 0 a b ¢ d FMID PMID
ag a5 | a1 ay7 | azg a7

Figure 80
Table 51

a b c d [Meaning

0 0 O O [CLE, first of 2 transmissions, half slot

0 0 0 1 |CLf, firstof 2 transmissions, full slot

0 0 1 O |CLE, first of 2 transmissions, double slot

0 0 1 1 |Reserved

0 1 0 O |CLp, last transmission, half slot

0 1 0 1 |CLp, lasttransmission, full slot

0 1 1 O |CLp, lasttransmission, double slot

0 1 1 1 |Reserved

1 0 0 0 |C/Lsingle transmission, no CLg or CLg service

1 0 0 1|CLgservice, firsttransmission

1 0 1 O |Reserved

1 0 1 1 |Reserved

1 1 0 O |change dummy bearer position

1 1 0 1 |Reserved

1 1 1 O |Extended System Information; A-field procedure

1 1 1 1 |Extended System Information; B-field procedure

The "extended system information" messages are the only messages used in both directions. All other messages are sent
only in direction PT to FT.

Connectionless single transmission uplink services:

abcd = 01xx:  Ckservice;

abcd = 1000: PMID exchange (no CL-channel data).
Connectionless double transmission uplink services:

abcd = 00xx followed by abcd = 01xx:  gkervice;

abcd = 1001 followed by atail: ClLg service.
Non-continuous broadcast services:

abcd = 1100: change dummy bearer position;

abcd = 111x: extended system information: this message shall be used for requests and replies of extended
system information (see subclause 9.3.1).

7.2.5.7 Encryption control
0 1 0 1 command FMID PMID
ag apg | asp a5 | aip azy | arg as7

Figure 81
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Table 52

command Message
start encryption
stop encryption
reserved
reserved

request

confirm

grant

reserved

X XXX RPPROO
X X XX PORrOoS3
PR OOX X
POPROX X X X

7.25.8 B-field setup, first PT transmission

0110 least significant 36 bits of RFPI

ag a1 a2 asy
Figure 82

This message shall only be used for the first transmission on a new physical channel and only by PTs.

7.2.5.9 Escape

0111 escape information

ag agglagy 7
Figure 83
Any DECT equipment may transmit an escape message.

The content of the escape information fielgs@ & 7) is not specified. This message is provided for application
specific use.

7.2.5.10 TARI message

The message is assumed to be a "request” when transmitted in direction PT to FT, and to be a "reply" when transmitted
in direction FT to PT.

1 00O TARI field

ag ajplagp asy
Figure 84

The management entity in the transmitting radio endpoint supplies the MAC layer with a 36 bit SDU via the ME SAP.
At the receiving endpoint the MAC layer passes the 36 bit SDU out through the ME SAP to the management entity.

For the coding of the TARI field refer to EN 300 175-6 [5].
7.25.11 REP connection control

7.25.11.1 General

The REP connection control messages shall be used to establish a duplex bearer and to create a double duplex bearer.
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7.25.11.2 Format for most messages

1 0 0 1 command FMID PMID

ag all|a12 a15 |a16 a7 |328 asy

NOTE: For definitions of FMID and PMID, see subclause 11.7.

Figure 85
Table 53
command REP connection control messages
0 0 O O REP_access_request *
0 0 0 1 REP_bearer_handover_request *
0 1 0 O REP_bearer_confirm
0 1 0 1 REP_wait
1 1 1 1 REP_release
0 1 1 0 REP_channel_map_request
0 1 1 1 REP_channel_map_confirm
1 0 00O
to reserved
1111
* indicates messages that use the first "PT transmission" code. Other messages use the
normal Mt code.

For REP_channel_map.req and REP_channel_map.cfm messages the format is defined in figures 86 and 87.

7.25.11.3 REP CHANNEL MAP REQUEST
[1 0 0 1]0 1 1 0] SN [ CN | FMID | SN | CN |
lAg aglago aslagg ajglazo agslaze ag7lazg ag1lagz a7l
Figure 86
7.25.11.4 REP CHANNEL MAP CONFIRM
spare
1 00 1|0 1 1 1 SN CN A/R | 00011110000 SN CN
|ag aglago aslagg ajglazo ags| apg |ag7 ag7lazg agfazn agt
Figure 87

The coding of SN and of CN is the same as in " static system information" described in subclause 7.2.3.2. The A/R flag
set to 1 means "Accepted”, otherwise "Rejected".

7.3 Messages in the B-field

7.3.1 Overview

Messages may be carried in the B-field only when operating in the E-type multiplex (see subclause 6.2.2.2). Each
B-field message occupies one subfield, and different subfields will usually carry a different message. The possible
arrangements of B-field messages are defined by the C-MUX algorithm defined in subclause 6.2.2.3.

All B-field messages have a fixed length of 64 bits.
MAC B-field messages are used to:

1) set up, maintain and release bearers and connections;
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2) provide extra flow, error and quality control in symmetric connections;
3) carry Ge-channel data;

4) transport extended system information and TARI information; and

5) fill the B-field if there is insufficient €or G to fill the whole of the B-field.

A Mg, message is a B-field MAC layer control message sent in the Bn subfigldnbbsages are sent in 80 bit packets
using the E mapping described in subclause 6.2.2.2. This allgysiéssages to be compatible across all types of
packets. Within the 80 bits, the format is as given in figure 88.

d(64+n*80) d(143+n*80)
MBn M or GF 16 bit
header CRC
| bnO  bn3 | bn4 bn63 | bné4 bn79 |
Figure 88

"n" denotes the number of the subfield in the B-field. For the D08 field, n=0, while for the D32 field n={0,1,2,3}. The
CRC calculation is described in subclause 6.2.5.2.

The Mgp header defines whether the message contains M-oh&hnel data and whether anothegWhessage follows
in the next Bn subfield. In a full-slot transmission, up to 4 messages can be sent in the B-field.

Table 54

Mpgn Message type
header
reserved
advanced connection control
null
quality control
extended system information
GF-channel data packet
reserved
escape

XXX XX XXX
PFRrPRPPRPOOOO
PRPOORRLROO
PORPORORrRO

For full slots:
X = 1: subfield B(n+1) exists and contains g/Mnessage or subfield B(n) is the last subfield in this slot;
X = 0: subfields B(n+1) to B3, inclusive, contaif @ CLg data.
For half slots:
X=1.
For double slots:
X = 1: subfield B(n+1) exists and contains gMnessage or subfield B(n) is the last subfield in this slot;

X = 0: subfields B(n+1) to B9, inclusive, contaig @ CL- data.
7.3.2 Advanced connection control

7.3.21 General format

X 0 0 1 command information

bno bn3|bn4 bn7|bn8 bn63

Figure 89
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Table 55

o
3
D
]
o

PRPRRPPRPOOOORRRLRFLPROOOOS

Advanced connection control messages
ACCESS_REQUEST o
bearer_handover_request *x
connection_handover_request b
unconfirmed_access_request *x
bearer_confirm
wait
attributes_B.request
attributes_B.confirm
bandwidth_B.request
bandwidth_B.confirm
channel_list
unconfirmed_dummy *x
unconfirmed_handover b
reserved
reserved
release
indicates messages, that if transmitted by a PT, use the "first
PT transmission" code.

TP RRRPRRPRRPRPROOOOOOOO,
PP OORRPROORROORRLROO
PORORORORORORORO

*

The FT may use the messages indicated with ** without the "first PT transmission" code.

7.3.2.2 BEARER_REQUEST
/B up/ ser max slot (spare)
X001 0 0] /C FMID PMID ECN LBN down/ type life type |1 1 1 1
/N sm/ss
bno bn6 bn8 bn20 bn40 bn44 bn48 bn50 bn53 bn56 bn60
bn5 bn7 bnlg bn39 bn43 bn47 bn49 bn52 bn55 bl’l59 bn63
Figure 90
Table 56
I/B/C/N
bg b7 Meaning
0 0 access_request
01 bearer_handover_request
10 connection_handover_request
11 unconfirmed_access_request

For the coding of bits/p ... bsg, see subclause 7.2.5.3.8.
PMID = Portable part MAC layer IDentity (see subclause 11.7);
FMID = Fixed part MAC layer IDentity (see subclause 11.7).

7.3.2.3 BEARER_CONFIRM
up/ ser max slot spare
X 001010 O|FMID| PMID | ECN | LBN down/ | type | life | type |1 1 1 1
sm/ss
bno bn8 bn20 bn40 bn44 bn48 bn50 bn53 bn56 bn60
bn7 bnlg bn39 bn43 bn47 bn49 bn52 bn55 bl’l59 bn63

Figure 91

For the coding of bits/p ... bsg, see subclause 7.2.5.3.8.
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7.3.2.4 WAIT
PMID
X 001010 1| FMID or spare Spare
11110000111100001111 00001111 ....00001111
bno bn8 bn20 bn40
bn7 bnlg bn39 bn63
NOTE:  The procedure does not make reference to the values of bng to bngs. It is not intended that the contents

of this field be included in any mandatory tests.

Figure 92
7.3.25 ATTRIBUTES_B.{Req;Cfm}
R spare up/ ser max slot
X 0010 1 1(/ FMID PMID 0000 1111 down/ type life type A- |(B+Z
C sm/ss field | )
mod. |fields
type [mod.
type
bno bn7 bn8 bn20 bn40 bn48 bn50 bn53 bn56 bl’]60
bn6 bnlg bn39 bn47 bn49 bn52 bn55 bn59 bn63

Coding of bits bg ... by3 (see subclause 7.2.5.3.8).

NOTE: These messages are used when modifying a connection (typically as a result of a page with "unknown"
service type).
Figure 93
7.3.2.6 BANDWIDTH_B.{Req;Cfm}
R 1111 spare
X0 0110 O0f/|FMID 0000 0 0O O(MUp|O O O|TUp|O O O |MDown[{O O O |TDown
C spare 1111| spare spare spare
bno bn8 bn20 bn32 bn40 bn48 bn56
bn7 bnlg bn31 bn39 bn47 bn55 bn63
Figure 94

For Myp, Tup: Mpown @nd Tpown refer to subclause 7.2.5.3.9.

7.3.2.7 CHANNEL_LIST

"Command and channel description" shall have the same coding as in subclause 7.2.5.3.10. All three commands and

1st command | 2nd command | 3rd command
X0011010 RPN and channel and channel and channel
description description description
bno bn8 bn16 bn32 bn48
bn7 bn1 5 bnq1 bn47 bn(.:_q
Figure 95

channel descriptions shall apply to the same RFP, identified by RPN.
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7.3.2.8 UNCONFIRMED_DUMMY
spare up/ ser max slot spare
X001 10 1 1| FMID PMID ECN down/ type life type |1 1 1 1
1111 sm/ss
bno bn8 bn20 bn40 bn44 bn48 bn50 bn53 bn56 bn60
bn7 bnlg bn39 bn43 bn47 bn49 bn52 bl’]55 bn59 bn63
Figure 96
7.3.2.9 UNCONFIRMED_HANDOVER
up/ ser max slot spare
X001 11 0 Of|FMID PMID ECN LBN down/ type life type [1 1 1 1
sm/ss
bno bn8 bn20 bn40 bn44 bn48 bnso bl’]53 bn56 bn60
bn7 bnlg bn39 bn43 bn47 bn49 bn52 bn55 bn59 bn63
Figure 97
7.3.2.10 RELEASE
X 001111 1| FMID PMID spare | LBN spare reason
0000 0000 1111
bno bn8 bn20 bn40 bn44 bn48 bn56
bn7 bnlg bn39 bn43 bn47 bn55 bn63
NOTE 1: LBN refers to the bearer that is to be released. This message can be sent on a different bearer of the
same connection to the one that is to be released. A release message shall not be accepted unless FMID
and PMID are both correct.
NOTE 2: Mandatory use of the reason field is expected to be minimal or even non-existent.
Figure 98
Table 57
reason Explanation for release
0 0O 00O 0O 0O O O unknown
0O 0 0 0 0O 0O O 1 bearerrelease (reduce capacity)
0O 0 0 0O O O 1 O connectionrelease
0 0 00O 0O 0O 1 1 bearersetup or handover failed
0 0 0 0O 0O1 0 O bearerhandover successfully completed
0 0 00 01 0 1 attempted bearer HO to another cluster
0 0 00 0 1 1 O timeout, loss of signal
0 000 0 1 1 1 timeout,loss ofhandshake
0 0 0 0 1 0 O O requested unacceptable slot type
0 0 0 01 0 O 1 requestedunacceptable MAC service
0 0 001 0 1 O base station busy
0 0 0 01 0 1 1 reversedirection (double simplex)
0 0 00O 1 1 O O duplicate PMID
0 000 1 1 0 1 unacceptable PMID
0 0 001 1 1 O target numberexceeded
0 00O0111 1}
to } reserved
11111111}

NOTE 3: "Bearer handover successfully completed" is only intended for use in double simplex release.

7.3.3 Null

This message is used to fill bn subfields when there is no | datadat& or G data or other M, messages to send.
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X 0 10| NCF spare

0000 1111 0000
bns|bng

1111 0000 1111

lbng  bng|bny

bn63|

Figure 99

Table 58

@)

POORRFRPROORFRFOOT

Meaning

no Cg or CLg data in the B-field

one B-subfield contains Cg or CLg data
two B-subfields contain Cg or CLg data
three B-subfields contain Cg or CLg data
four B-subfields contain Cg or CLg data
five B-subfields contain Cg or CLE data
six B-subfields contain Cg or CLg data
seven B-subfields contain Cg or CLg data
eight B-subfields contain Cg or CLg data
nine B-subfields contain Cg or CLg data
}

} reserved

}

PRPPRPOOOOOOOO
OCOORRFRPPFPFPOOOOZ
OrOFrPOFrPORFrORrOo

[==Y
[N
—
o
[EEN
[EEN

7.3.4 Quiality control

7.34.1 General format

[x 0 1 1]
|bn0

command | information |

bng|bny bns|bng

bn63|

Figure 100

Table 59

command Meaning
0 0 0 0}

to }
}
}
to }
}
Reset
Bearer quality in an asymmetric connection

Bearer and Connection Control

i
= o

o

reserved

R
PP e
)
R OoR

7.3.4.2 Bearer and connection control

X011

command

FMID

PMID

param_1

param_2

0000 1111

bg

bn3

bn4
bn7

bn8
bnlg

bn20
bn39

bngo
bng7

Figure 101
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Table 60

command param_1 param_2 Meaning

0 0 0O 0000 LBN 0000 1111 antenna switch for the single bearer identified by LBN
request: PT --> FT
reject: FT --> PT

0 0 0 1 RPN 0000 1111 antenna switch for all bearers of this connection to the
RFP identified by its RPN
request: PT --> FT
reject: FT --> PT

0010 0000 LBN 0000 0000 bearer handover of the bearer identified by LBN
or request: FT --> PT
RPN reject: PT --> FT
0 010 1111 LBN 0000 0000 bearer handover of the bearer identified by LBN
or request: PT --> FT
RPN reject: FT --> PT
0 011 0000 1111 0000 1111 connection handover

request: FT --> PT
reject: PT --> FT

0100 0000 LBN frequency error  frequency control for the bearer identified by LBN
request: FT --> PT
reject: PT --> FT

010 1 RPN frequency error  frequency control for all bearers of this connection to
the RFP identified by its RPN
request: FT --> PT
reject: PT --> FT

0110 RPN advance timing  Advance timing for all the bearers of this connection to
increment the RFP identified by its RPN
decrement request: FT --> PT

reject: PT --> FT

01 1 1 RPN 0000 1111 FT --> PT: FT requests PT to send prolonged
preamble
PT --> FT: PT confirms that it transmits prolonged
preamble in all following frames
01 1 1 RPN 0000 0000 PT --> FT: PT requests FT to send prolonged preamble
FT --> PT: FT confirms that it transmits prolonged
preamble in all following frames
1 00O 0000 SN 0000 CN frequency replacement to carrier CN on slot pair SN.
request PT -> FT
confirm FT -> PT

1 00O 0001 SN 0000 CN frequency replacement to carrier CN on slot pair SN.
grant PT -> FT
1 00 1 }
to reserved
1 11 1 }

NOTE 1: The function of these commands depends on the transmission direction. The commands are either requests
or reject. A reject should only be used if the requested action is not supported.

NOTE 2: For the bearer handover request, the RPN is an optional parameter. If set to all "0" the FP does not
propose a particular RFP for handover.

NOTE 3: A PP may or may not accept the RFP's proposal of the new RPN.

NOTE 4: The frequency error in kHz is encoded in 2's complement form, to give a range of +127 kHz to -128 kHz.
The least significant bit of the error is placed in bit positiogsbn
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NOTE 5: The advance timing changes are encoded in 2's complement form (+127 bits to -128 bits). The LSB of the
advance timing is placed in positiogyaChanges with less than 2 bits should not be requested.

NOTE 6: The bearer handover request command in the PT to FT direction is used in the double simplex bearer
handover procedure.

7.3.4.3 RESET
This message shall only be used in the MACetror_correction service.
X011 111 0| FMID PMID ctrl LBN spare spare
0000 1111 0000 1111
bno bn8 bn20 bn40 bn44 bn48 bn56
bn7 bnlg bn39 bn43 bn47 bn55 bn63
Figure 102
Table 61
ctrl Meaning
0 0 X X request
0 1 X X confirm
0 X 0 O reserved
0 X 0 1 first TDMA half frame
0 X 1 0 second TDMA half frame
0 X 1 1 both TDMA half frames
1 X X X reserved

7.3.4.4 Bearer quality in an asymmetric connection

This is the "MAC-Mod2-ACKs" message.

acknowledgements for
channels in the first
half of the frame

acknowledgements for
channels in the second
half of the frame

X0111111

|bn0 bn7|bn8 bn35|bn36 bn63|
Figure 103
Acknowledgements for physical channels in the first half of the TDMA frame.
LBN1 LBN2 LBN3 LBN4 LBN5 LBN14
Q1/ Q2/ Q1/ Q2/ Q1/ Q2/ Q1/ Q2/ Q1/ Q2/ Q1/ Q2/
BCK | ACK | BCK | ACK | BCK [ ACK [ BCK | ACK | BCK | ACK BCK | ACK
| bn8 | bn9 |bn10 bn35|
Figure 104
Acknowledgements for physical channels in the second half of the TDMA frame.
LBN1 LBN2 LBN3 LBN4 LBN5 LBN14
QU | Q2/ | Q1/ | Q27 | Qu | Q2/ | Q1/ | Q21 | QU | Qo QU | oz
BCK | ACK | BCK | ACK | BCK | ACK [ BCK | ACK | BCK | ACK BCK | ACK
|bn36 bn63|
Figure 105
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In pairs two bits are related to one simplex half of a double simplex bearer identified by the LBN. Depending on the
MAC layer service the meaning of these bits is different.

For Iy and b_error_detection services the two bits have the function of the Q1 and Q2 bit. The setting of the Q1 and Q2
bit are described in the procedures of subclause 10.8.1.3.

For the p_error_correction service the two bits have the function of the BCK and ACK bit. The coding of these bits are
described in subclause 10.8.2.4.

7.3.5 Extended system information

7.35.1 General format

[Xx 1 0 0] command | information |

|bn0 bn3|bn4 bn7|bn8 bn63|

Figure 106

Table 62

ommand Meaning
0 O O TARI messages
0 0 1

to } reserved
111 1}

c
0
0

7.35.2 TARI messages

The management entity in the transmitting radio endpoint supplies the MAC layer with a 36 bit SDU via the ME SAP.
At the receiving endpoint the MAC layer passes the 36 bit SDU out through the ME SAP to the management entity.

X1000000 TARI field spare spare spare
1111 | 00001111 | 0000 1111
|bn0 bn7|bn8 bn43|bn44 bn63|
Figure 107

For the coding of the TARI field refer to EN 300 175-6 [5].

7.3.6 Gg-channel data packet

X101 NCF 56 bit GF-channel SDU

|bn0 bn3|bn4 bn7|bn8 bn63|

Figure 108
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Table 63

@]

POORRFRPROORFPOOT

Meaning

no Cg data in the B-field

one B-subfield contains Cg data
two B-subfields contain Cg data
three B-subfields contain Cg data
four B-subfields contain Cg data
five B-subfields contain Cg data
six B-subfields contain Cg data
seven B-subfields contain Cg data
eight B-subfields contain Cg data
nine B-subfields contain Cg data

}

} reserved

}

PRPPOOOOOOOO
OCOoOORrRrRFRPRFRPFPOOOOZZ
OrRPOFrRPOFRPRORFRORFrRO

—
o

H
-
-
-

71.3.7 Escape

X111 escape information

|bn0 bn3|bn4 bn63|
Figure 109

Any DECT equipment may transmit an escape message.

The content of the escape information field,(bmbry3) is not specified. This message shall not be used to perform a
function that is specified in another part of the DECT CI standard.

8 Medium access layer primitives

The contents of clause 8 are for information only. This clause is aimed to assist in the description of layer to layer
procedures.

These primitives are abstract and their concrete representations may vary from implementation to implementation.
Therefore, they shall not be considered to be a testable entity.

Four types of primitives exist, Request (req), Indicate (ind), Response (res) and Confirm (cfm). A "cfm" primitive only
occurs as confirmation of an action initiated by a "req" primitive. A "res" primitive can only follow a "ind" primitive.
The direction of the primitives is shown in figure 110:

DLC req ind res

N4t et

MAC

vt

PHL req ind res

Figure 110
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8.1 Connection oriented service primitives

Connections are identified by the MAC Connection Endpoint Identifier, MCEL.

8.1.1  Connection setup: MAC_CON {req;ind;cfm}

Parameter list:

Table 64

Parameter

MCElI

FMID, note 1

PMID

connection handover ?
old MCEI, note 2

CF required ?

slot type
service type
max lifetime, note 3

up/down/sm/ss, note 4

connection type
ECN, note 5

X = parameter exists

O = parameter optional

- = parameter does not exist in this primitive

NOTE 1: FMID is only needed for fixed part initiated "fast setup”.

NOTE 2: The "old MCEI" parameter is only needed if "connection handover" = "yes" and the previous
"connection type" = "basic".

NOTE 3: The "maximum lifetime" parameter only applies to the IP_error_correction service. The setting of
this parameter in the MAC_CON-req primitive is optional. Default value (i.e. assumed when not set)
is: maximum lifetime = unlimited.

NOTE 4: The setting of this parameter in the MAC_CON-req primitive is optional. Default value is "ss", the
symmetric single bearer connection.

NOTE 5: The "ECN" parameter is only used if "connection type" = "advanced".

L 0O XX X XXXXX|3

XXX XXX X1 XXXX3

Parameter values:
MCEI = |ocal matter;

connection handover ? ={yes, no};

old MCEI = local matter, or null;

Cg required ? ={yes,no};

slot type ={ double, full, half with j=0 };

service type = {\_minimum_delay,\_normal_delay,d_error_detection;

Ip_error_correction, unknown, C-channel only };

maximum lifetime ={unlimited, 1, 2, ... , 7 };

up/down/sm/ss: up = asymmetric uplink connection;
down = asymmetric downlink connection;
sm  =symmetric multibearer connection;
SS = symmetric single bearer connection;

connection type = { basic, advanced };

ECN ={0, 1, ... 15}.
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8.1.2 Connection modification: MAC_MOD {req;ind;cfm}

Parameter list:

Table 65
Parameter req | ind |[cfm
MCEI X X X
ECN X X X
slot type X X -
switching (0] (0] -
service type X X -
max lifetime (0] (0] -
target number of uplink simplex bearers (0] - -
target number of downlink simplex bearers (0] - -
minimum acceptable uplink simplex bearers (0] - -
minimum acceptable downlink simplex bearers (0] - -
result - X X
modaulation type 0 0 0
X = parameter exists
O = parameter optional
- = parameter does not exist in this primitive
Parameter values are the same as MAC_CON except:

MCEI = local matter;

ECN ={0, 1, ... 15};

switching ={full to double, double to full, full to full, full to half, half to full, basic to advanced, hpne

slot type ={ double, full, half with j=0 };

service type = {\_minimum_delay,N_normal_delay,d_error_detection,

Ip_error_correction, C-channel only };

maximum lifetime = {unlimited, 1, 2, ... , 7 };

target number of uplink simplex bearers ={1,2, ... 30};

target number of downlink simplex bearers ={1,2, ... 30}

minimum acceptable uplink simplex bearers ={1,2, ... 30};

minimum acceptable downlink simplex bearers ={1,2, ... 30}.

result = {accept, reject}.

Modulation type = {2-level mod. in (B+2Z) fields; 2-level mod. in the A-field; 4-

level-mod. in (B+2)-fields; 4-level mod. in the A-field; 8-level
mod. in (B+2Z) fields; 8-level mod. in the A-field}.

NOTE 1: Target numbet: minimum acceptable.
NOTE 2: If "slot type" = "half" then target number = minimum acceptable = 1.
NOTE 3: "Slot type" shall only be used to adjust j.

NOTE 4: If the "modulation type" parameter is not present, the correct modulation scheme is confirmed.
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8.1.3 CO data transmit ready: MAC_CO_DTR {ind}

Table 66

Parameter ind

MCEI X

data channel type X

number of segments X

number of duplex bearers X

X = parameter exists
Data channel type ={6Cs, Cr In, Ip}
Number of segments ={0,1,...30}.
No. of duplex bearers = integer; this value is only set for data channeltype C

8.1.4 CO data transfer: MAC_CO_DATA {req;ind}

Parameter list:

Table 67

Parameter
MCEI

ind

transmit data channel type
receive data channel type
number of segments

number of bearers for control

X X X x x|2

SDU

CRC Results - O
X = parameter exists

O = parameter optional

- = parameter does not exist in this primitive

Parameter values:

transmit data channel type

ﬁGCS! CF! le lP! nU”},
£XCs, Cr, In, Ip, unknown};

number of segments = {0, 1, ... 30}

receive data channel type

no of bearers for control = integer; this parameter is only set if transmit channel type is C
CRC results = local matter.

NOTE: Exceptj, all data is provided with MAC layer 16 bit CRCs. Indicating the CRC results may be needed in
error detect services.
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8.1.5 Restart DLC: MAC_RES DLC {ind}

Parameter list:

Table 68
Parameter ind
MCEI X
X = parameter exists

8.1.6 Connection release: MAC_DIS {req;ind}

Parameter list:

Table 69
Parameter req ind
MCEI X X
reason - O

X = parameter exists
O = parameter optional
- = parameter does not exist in this primitive

Reason = { normal, abnormal }.

NOTE: Disconnect with the aim of reconnecting should be performed by sending appropriate higher layer
messages before issuing this primitive.

8.1.7 MAC bandwidth: MAC_BW {ind;res}

Parameter list:

Table 70

Parameter ind res
MCEI

target number of uplink simplex bearers

target number of downlink simplex bearers
minimum acceptable uplink simplex bearers
minimum acceptable downlink simplex bearers
X = parameter exists

- = parameter does not exist in this primitive

XX XX X

Parameter values:

MCEI = local matter;

target number of uplink simplex bearers ={1,2, ... 30};
target number of downlink simplex bearers ={1,2, ... 30}
minimum acceptable uplink simplex bearers ={1,2, ... 30};

minimum acceptable downlink simplex bearers ={1,2, ... 30}.
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8.1.8 Encryption

8.1.8.1 Load encryption key: MAC_ENC_KEY {req}

Parameter list:

Table 71
Parameter req
MCEI X
SDU, containing encryption key X
X = parameter exists
8.1.8.2 Enable/disable encryption: MAC_ENC_EKS {req;ind;cfm}
Parameter list:
Table 72
Parameter req ind cfm
MCEI X X X
"go crypted / go clear" flag X X X
X = parameter exists

8.1.9 C-plane switching procedure

8.1.9.1 C-plane switching procedure: MAC_CS_CF {req, cfm, ind, res}
Parameter list:

Parameter req ind res cfm
MCEI X X X X
LCN old X X X X
LCN new X X X X
switching type X X X X
result X X X X
X = parameter exists
- = parameter optional

Parameter values:

MCEI = local matter;
LCN old ={0, 1, ..., 7}
LCN new ={0, 1, ...,7};
switching type: {Cgto G, C-to Cg, Cgto Cg};
result: accept/reject;
8.1.9.2 C-plane switching procedure: MAC_CSCF_END {ind}

Parameter list:
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Parameter ind

MCEI

LCN old

LCN new
switching type
result

X = parameter exists
- = parameter optional

x

X[ X[ X]| X

Parameter values:

MCEI = local matter;

LCN old = {0,1,..7}

LCN new = {0, 1, ....7};

switching type: { Cgto G, C-to Cg, Cgto Cg};
result: accept/reject.

8.2 Connectionless and broadcast service primitives

8.2.1 Paging: MAC_PAGE {req;ind}
Parameter list:

Table 73

Parameter ind

cluster ID

page type

length of page field

long flag

SDU

CRC results

X = parameter exists

O = parameter optional

- = parameter does not exist in this primitive

Lo X X X X|8

O XX

Parameter values:

cluster ID ={ all clusters / an integer };

page type = { fast, normal };

length of page field = {0, 20, 36, 72, 108, 144, 180, 216},

long flag ={long, other } ; this parameter is only needed for page fields of length 36;
CRC results = local matter.

8.2.2 Downlink connectionless: MAC_DOWN_CON {req;ind}

Table 74
Parameter req ind
logical channel X X
number of segments X X
ARI - X
data contains errors - X
SDU X X
X = parameter exists
- = parameter does not exist in this primitive
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logical channel ={CkE, CLs, Sy, Slp }.
number of segments ={1...10}.

NOTE: Number of segments is only needed for@hta.

8.2.3 Uplink connectionless: MAC_UP_CON {req;ind;cfm}

Table 75

Parameter req ind cfm
SDU length X
SDhU 0]
PMID -

X X O X

data contains errors - -
status X
X = parameter exists

O = parameter optional

- = parameter does not exist in this primitive

SDU length ={0,40,n*64};n={1,2,..20}
status ={no C/L uplink service, Glnot supported, data transmitted }.
8.3 Management primitives

Parameter values shall not be defined for the management primitives in this EN to allow the possibility of alternative
implementations.

8.3.1 Connection control

8.3.1.1 Connection setup: MAC_ME_CON {ind}
Parameters:

- basic/advanced connection;

- ECN (if advanced connection);

- new connection/bearer handover/connection handover;

- old MCEl (if connection handover).

8.3.1.2 Connection setup allowed: MAC_ME_CON_ALL {req}

Parameters:

forbid/allow flag;

- forbid reason (i.e. asked for basic, can retry with advanced);
- ECN;

- new MBC required;

- MCEL

8.3.1.3 Bearer release: MAC_ME_REL {req}

This primitive is used by the LLME to release a bearer due to not finding an MBC on handover.
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8.3.14 MBC release report: MAC_ME_REL_REP {ind}
Parameter:

- ECN.
8.3.2 System information and identities

8.3.2.1 FP information preloading: MAC_ME_RFP_PRELOAD {req}
Parameters:

- PARI

- RPN;

- SARI;

- fixed part capabilities;

- multiframe number.

8.3.2.2 PT information preloading: MAC_ME_PT_PRELOAD {req}
Parameters:
- assigned individual TPUI;

- assigned/default flag.

8.3.2.3 System information output: MAC_ME_INFO {ind;res}
Parameters:

- PARI,

- RPN;

- SARJ

- fixed part capabilities;

- multiframe number.

8.3.24 Extended system info: MAC_ME_EXT {req;ind;res;cfm}
Parameters:

- FMID;

- PMID;

- SDU.

8.3.3 Channel map: MAC_ME_CHANMAP {ind;res}

Parameters:
- strongest channels;

- Quietest/free channels.
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8.3.4 Status reports: MAC_ME_STATUS {req;ind;res;cfm}

Parameters:
- call status;
- slot drift/slot theft (X-field) report;
- CRC report (retransmission report);
- timer status;
- handover required;

- diversity switch required.

8.3.5 Error reports: MAC_ME_ERROR {ind;res}

Parameters:
- service overload;

- call failure.

8.4 Flow control

8.4.1 MA SAP flow control

Transmitter: the BMC of an FT may accept MAC_PAGE-req primitives. According to the paging type (fast or normal,
see subclause 9.1.3.1), the SDU length, and the T-Mux algorithm the BMC will distribute the P-channel information to
all TBCs, CBCs and DBCs of a cluster. If the BMC cannot distribute the SDU contained in the MAC_PAGE-req
primitive, that SDU is discarded and nothing is returned to the higher layers.

Receiver:the BMC in a PT may receive paging messages from any bearerchiaBnel messages were received in one
TDMA frame the BMC should send at least one of these messages with a MAC_PAGE-ind primitive to the DLC.

8.4.2 MB SAP flow control

The flow control of S\, Sl, CLs and Clg-channel data depends on the transmission direction and the connectionless
service. Flow control is described separately for downlink and uplink directions in the corresponding procedures in
subclauses 9.1.2 and 9.2 respectively.

8.4.3 MC SAP flow control

The MBC shall request the DLC for all data to be transmitted from ¢h€ Gr, Iy and b-channel. With the
MAC_CO_DTR-ind primitive the MBC may request for segments of several channels or selectively for segments of
only one channel. The DLC responds by issuing one or several MAC_CO_DATA-req primitives to the MAC. A
MAC_CO_DATA primitive shall carry data segments from only one logical (sub)channel. Data is delivered from the
MAC to the DLC with the MAC_CO_DATA-ind primitive.

The following primitive flow shall be provided on the transmitting side:

a) Cgand Cg-channels:before an ARQ window starts (see subclause 10.8.1) the MAC shall request with
MAC_CO_DTR-ind primitives for the maximum number of allowed higher layer control segmeyasndC
Cg-channel data). By requesting €egments the MAC indicates the number of established duplex bearers. The
DLC shall respond with MAC_CO_DATA-req primitives. These primitives shall contain at most the indicated
number of @ and G: segments, and for data type, @he number of duplex bearers allowed to carry higher layer
control.
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NOTE 1: The number of alloweds®r G- segments indicated with the MAC_CO_DTR-ind primitive may be zero,
e.g. when retransmissions are needed.

If no Ce-channel is provided the number of acceptallséyments in the MAC_CO_DTR-ind primitive and the
number of allowed duplex bearers for higher layer control in the MAC_CO_DATA-req primitive shall always be
zero.

The G data shall always be transmitted on the allowed number of duplex bearers indicated with the
MAC_CO_DATA-req primitive. This rule is also applied for retransmissionsgalda. The MAC shall only
retransmit the €data on the number of bearers specified by the DLC, a value "0" disables all retransmissions.

A MAC_CO_DATA-ind primitive may allow the DLC to issue one or mogeségments. The DLC may respond
with a MAC_CO_DATA-req primitive for € data that reserves some bearers for higher layer control but the

primitive itself does not contain a SDU (i.e. number pls€gments = 0). The number of reserved bearers shall
not be used for I-channel data. If no or not sufficient

Gr-channel data is available (see item d)) the MAC shall fill the remaining segments (see item e)).

b) In_normal_delay and k: before a TDMA half frame starts the MAC shall request with a MAC_CO_DTR-ind
primitive for all new I-channel data segments which can be transmitted in this TDMA half frame. The DLC shall
reply with a MAC_CO_DATA-req primitive. This primitive shall contain the requested number of I-channel
segments for theyl normal_delay service. Fos $ervices the number of deliverggdskegments shall not exceed
the number indicated in the MAC_CO_DTR-ind primitive. If a TDMA half frame is the beginning half frame of
an ARQ window, the I-channel request shall follow the C-channel request.

If two bearers with the same LBN are maintained during bearer handover, I-channel data shall be duplicated on
both bearers, the new and the old bearer.

¢) In_minimum_delay: just before the transmission of a bearer carryinddta in a|_minimum_delay service
starts the MAC request with a MAC_CO_DTR-ind primitive this segment. The DLC shall respond with a
MAC_CO_DATA-req primitive and deliver gajlsegment.

If two bearers with the same LBN are maintained during bearer handover, I-channel data may be different on
both bearers. The MAC shall ask for data for the two bearers using two independent primitives. See annex F for
information regarding seamless handover operation.

d) Gg-channel:if the Ge-channel is usedglservice) and capacity is available for &gments, the MAC request
just before the transmission starts with a MAC_CO_DTR-ind primitive and indicates the maximum number of
acceptable gsegments. The DLC may respond with a MAC_CO_DATA-req primitive and deliver at most the
indicated number of segments. Capacity can be available on bearers carrying some higher layer control, extended
MAC control or on bearers which are not used to carry either @G data.

e) Filling: if the DLC delivers insufficient control segments for a particular bearer, the MAC shall fill the remaining
segments.

NOTE 2: If no control segments are delivered by the DLC, the MAC shall fill all segments.
NOTE 3: |y mode filling is performed by the DLC.
The following primitive flow shall be provided on the receiving end:

a) if the A-field CRC fails, the B-field data segments are delivered with a MAC_CO_DATA-ind primitive, and are
labelled as "unknown";

b) correctly received new£and G data segments shall be delivered with a MAC_CO_DATA-ind primitive to the
DLC at TDMA half frame boundaries;

c) correctly received Esegments are delivered to the DLC immediately with a MAC_CO_DATA-ind primitive;

d) for the p_error_correction andyl minimum_delay services, correctly received I-channel segments and all
B-field segments labelled as "unknown" are delivered to the DLC immediately with a MAC_CO_DATA-ind
primitive;
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e) for the p_error_detection angl normal_delay services, Correctly received I-channel segments and segments
labelled as "unknown" are issued to the DLC with MAC_CO_DATA-ind primitives at half frame boundaries.
Sequencing shall be provided. For sequencing the "unknown" segments are treated as I-channel segments.

9 Broadcast and connectionless procedures

9.1 Downlink broadcast and connectionless procedures

This subclause describes the procedures for the continuous downlink BMC and CMC services.
9.1.1 Downlink broadcast procedure

9111 Broadcast information

The broadcast information provides three basic services to any locked PPs:
1) access rights identifiers: (N-channel and Q-channel);
2) system information: (Q-channel);
3) paging information: (P-channel).

Access Rights Identifiers (ARIS):

Access right identifiers are broadcast in two channels. The primary access rights identifier is repeated most frequently
using the N-channel, and shall be provided by all RFPs. The RFP may indicate the existence of secondary access rights
identities. Any SARIs are broadcast as part of the Q-channel using the SARI message (see subclause 7.2.3.6).

NOTE: Tertiary Access Right Identifiers (TARIS) may also exist. These are available on demand (see
subclause 9.3).

The ARIs determine if a PP can request service from the RFP, according to the rules given in EN 300 175-6 [5].
System information:

System information gives many details about the operation of the fixed part. This is a mixture of general information,
plus RFP specific information.

Certain system information messages are essential for PTs to lock to a system. These messages shall be transmitted by
all RFPs. The contents and provisions of these messages and the maximum interval between repeats are defined in
subclause 7.2.3. Transmission of these messages is described in subclause 11.1.1. The PT locking procedure is defined
in subclause 11.3.

Paging information:

Paging information is used to send transient information to locked PPs. The main application of this service is to deliver
call setup messages, these messages are used to connect incoming (FP-originated) calls.

There is a fast and a normal paging mode. In normal paging mode the paging message positions within a multiframe are
restricted to minimize the duty cycle of idle locked PPs. This enables idling PPs to switch off for the other frames.
However, paging message delays may occur, and the fast paging mode is defined for cases where a higher duty cycle is
acceptable and shorter delay is wanted. Fast paging is expected to be primarily used for data terminals.

Paging procedures are defined in subclause 9.1.3.

9.1.1.2 Channel selection for downlink broadcast services

As defined in subclause 5.7.1 the continuous broadcast service shall always be available at each CSF. This service shall
be provided on:
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- all traffic bearers with transmissions in the direction FT to PT;
- any connectionless bearer used for a downlink CMC service;
- he dummy bearer.

Channel selection to provide the downlink broadcast service shall only be applied to setup a dummy bearer, and may
occur if either:

1) in presence of traffic bearers neither a bearer providing a connectionless downlink service nor a dummy bearer
exists; or

2) the last bearer with transmissions in the direction FT to PT is released, and neither a dummy bearer nor a bearer
providing a connectionless downlink service exists; or

3) one dummy bearer but no traffic bearer exists and the CSF tries to install a second dummy bearer; or
4) the RFP decides to change the physical channel for a dummy bearer; or

5) the RFP receives a "change dummy bearer position" message (see subclause 7.2.5.6) and the FT's CSF allows a
change; or

NOTE: It depends on the system configuration if a CSF allows a dummy bearer change when requested. FTs may
ignore a "change dummy bearer position" message.

6) a connectionless downlink service has finished.
Except for situation 6) above, the FT shall choose a channel according to subclause 11.4.3 with following preferences:

For situation 2) above: if the last bearer with transmissions in the direction FT to PT was a traffic bearer, this
bearer should be converted into a dummy bearer.

For situation 5) above: the physical channel proposed in the "change dummy bearer position" message should be
chosen if allowed (see subclause 11.4.3).

If a CSF decides to install dummy bearer(s) when a connectionless service has finished (situation 6)) above, the CSF
shall convert the connectionless downlink bearers to dummy bearers.

The following rules for the placement of the dummy-bearers should be applied so that a PP can always find alternative
RFPs when it is locked to one RFP and searches for a stronger one:

- general for TDMA-multicell-systems:

- atleast two bearers (dummy or traffic bearers) need to be TX-active so that a PP can always find its
surrounding FPs. This is necessary because one of the two dummies can be hidden in the slot which is RX-
active at the PP (for staying locked or maintaining a traffic-bearer).

- when using slow-hopping RF-modules in the PP (this means that slots which are directly neighboured to active
receive or transmit slots cannot be used):

- with two active dummy bearers:

- the slotnumber of the first dummy bearer has to be taken into account during channel-selection of the
second dummy bearer. Slot N of the second dummy bearer has to have a minimum distance of 3 slots
(N £ 3) relative to the slot of the first dummy bearer;

- with one active dummy bearer:

- when opening a new traffic-bearer slot it has to be checked in the FP, if the FP can still be "seen" by the
PP, i.e. a minimum number of 2 active TX-slots at the FP have got a minimum distance of 3 slots. If this is
the case, the dummy bearer can be released. If it is not the case, the dummy bearer has to be moved to a
suitable slot;
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- with no active dummy bearer:

- when opening a new traffic-bearer slot it has to be checked in the FP, if the FP can still be "seen" by the
PP, i.e. a minimum number of 2 active TX-slots at the FP have got a minimum distance of 3 slots. If this is
not the case, a dummy bearer has to be activated in a suitable slot.
9.1.1.3 Downlink broadcast procedure description

The downlink broadcast procedure is defined by the T-MUX rule (see subclause 6.2.2.1). This rule defines the
distribution of the available capacity for Q, N and P-channels.

The Q-channel information depends on the system configuration. Q-channel capacity shall be split for transmission of
the different messages according to the rules defined in subclause 7.2.3.1.

The P-channel capacity shall be used as defined in subclause 9.1.3.

9.1.2 Downlink connectionless procedure

9.1.2.1 Channel selection at the RFP
If dummy bearers exist in the CSF, all dummy bearers shall be converted into connectionless bearers.

When no dummy bearer is present or when the RFP decides to change the physical channel to provide the
connectionless downlink service, the RFP shall choose a channel according to subclause 11.4.3.

BMC services may be used to announce the creation of a new downlink service.

9.1.2.2 Downlink connectionless procedure description
FT procedure:

The CBC of a downlink service normally transmits continuously, i.e. in one slot every frame (see subclause 5.7). The
CBC supports the BMC and the CMC downlink service. Dependent on the downlink service (see subclause 5.7.2.1) the
DLC may deliver Cls, CLg Sy or Sl data with a MAC_DOWN_CON-req primitive. Duringps$ervices the DLC

shall submit one segment of\Sthannel data per frame. During-Skrvices the DLC shall submit the maximum

number of S} segments that can be transmitted in one frame. Fpis@lvices the DLC may submit at most the

maximum number of GLsegments that can be transmitted in one frame. In addition the DLC may deliver one segment
of CLg data every second frame.

CLgdata is transmitted by the RFP strictly following the T-MUX rules defined in subclause 6.2.2.1. No nhumbering is
applied for Clg segments. The TA bits in the A-field header may use either code tail€

CLr data is positioned in the B-field according to the definition in subclause 6.2.2.3.
PT Procedure:
Predicate: The PT has a CBC installed and is receiving the FT's connectionless bearer.

NOTE: The FT's connectionless downlink transmissions can be recognized by the special header coding for the
N tails. In addition, the FT may use the BMC service to broadcast the connectionless bearer position.

The PT's CMC delivers all connectionless data together with the CRC results to the DLC using the
MAC_DOWN_CON-ind primitive. If the A-field was received with errors any B-field data shall be delivered with data
type set to "unknown". The A-field tail shall be delivered as "unknown" on A-field CRC failure only when received in a
TDMA frame where @ tails in the downlink direction are allowed (see subclause 6.2.2.1).

ETSI



130 Final draft EN 300 175-3 V1.4.2 (1999-03)

9.1.3 Paging broadcast procedure
In subclause 9.1.3 the following definitions shall apply:
- f'length of page field" = 0, the page is "zero length";
- if "length of page field" = 20, the page is "short";
- if "length of page field" = 36, the page is "full" or "long"; and
- if "length of page field" > 36, the page is "long".

9.1.3.1 RFP paging broadcasts

Paging messages are used to alert a PP at any location within a DECT fixed pag-chharil is handled by the
broadcast message controller and the broadcast controllers in every TBC, CBC, and DBC.

The BMC in each cluster shall check that the "cluster ID" parameter in the MAC_PAGE-req primitive refers to the
BMC's cluster. Zero length, short, full and long pages are distinguished by their different SDU length and the "long" flag
for SDU length 36.

All paging messages are broadcast by an RFP using ttyp@tails. Within one cluster, allgghannel information
shall be duplicated in therRype tails of all bearers.

The BMC shall not generate g B/pe tail containing short, full, or long page information except after having received a
MAC_PAGE-req primitive. Zero length pages may be generated either after receiving a MAC_PAGE-req primitive with
"length of page field" = 0, or by the broadcast controller in the TBC, CBC, or DBC itself.

Zero length page messages are allowed in every frame whar®fnation is allowed. Normal length page messages
with Bs data shall have priority over zero length page messages.

NOTE 1: Care has to be taken not to force the PPs which are operating in low power mode to listen to all page
messages. This can be done by deactivation of the page-extend bit.

The MAC_PAGE-req primitive shall define one of two possible paging types:
- normal paging;
- fast paging.

Pt type tail transmissions are only allowed in certain frames of the multiframe (see subclause 6.2.2.1). Fast paging may
only be used to alert PPs that listen to all allowed frames;ftailB. Normal paging is applied to alert PPs that do not

listen to all of these frames. To ensure that PPs have not to listen to all allowed framesifenithin one multiframe

but can receive all page tails of the normal paging type transmitted in that multiframe the FT sets an extend flag in the
Py tail header. Paging tails of the normal and fast paging type shall be transmitted within a multiframe according to the
following rules:

Fast full and fast short paging messages and the first segment of a fast long page message may be placed in any frame in
which transmission of Ptype tails is permitted, except that they shall not interrupt long pages.

NOTE 2: Higher layer functions are used to ascertain whether a PT is likely to respond to fast paging.

Fast zero length pages shall be treated as normal, zero length pages. Normal full, normal short and normal zero length
paging messages and the first segment of a normal long page message shall be restricted to the following frames:

a) frame 0 in any multiframe sequence;

b) frame 2, only if frame 0 has the extend flag set to 1,

c) frame 4, only if frames 0, 2 have the extend flag set to 1;

d) frame 6, only if frames 0, 2, 4 have the extend flag set to 1;

e) frame 10, only if frames 0, 2, 4, 6 have the extend flag set to 1;

f) frame 12, only if frames 0, 2, 4, 6, 10 have the extend flag set to 1.
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In frame 12, the extend flag shall be set to 0.
Long pages shall have the extend flag set to 0.

NOTE 3: Within one multiframe, at most one long page of the normal paging type may be transmitted, and this is
the last transmitted page of the normal paging type for that multiframe.

Long pages are divided into segments of 36 bits and shall be transmitted in successive frames intygedail® are
permitted. Long pages shall not continue from frame 12 to frame 0.

Every P tail contains a 4 bit header. One bit is the extend flag, referred to above. The other three bits in this header
indicate the length of the page. For theSDU length 36 two codes are used to distinguish full and long pages. Pages
longer than 36 bits make use of three codes, one indicating "the first 36 bits of a long page" another "not the last 36 bits
of a long page", and the other indicating "the last 36 bits of a long page".

Short pages contain 2 bytes of MAC layer information. Zero length pages contain 20 bits of RFP identity and then 2
bytes of MAC layer information. See subclause 7.2.4 for the format ofitheeBsages. The broadcast controller in each
TBC, CBC or DBC decides which type of MAC layer information is placed in the two byte field, and the information

shall be specific to that RFP.

The BMC shall at least distribute full and short pages to the broadcast controllers in TBCs, CBCs and DBCs for
transmission in frame 0. The BMC need not distribute pages to the broadcast controllers in TBCs, CBCs, and DBCs for
transmission in frames other than frame 0.

The broadcast controller in a TBC, CBC or DBC shall transmit thtgge tail distributed to it by the BMC in the frame
indicated by the BMC.

The MAC layer shall transmit an{Nype tail in frame 0 at least once every T205 seconds.

NOTE 4: FPs that allow PPs to enter into low duty cycle Idle_Locked mode (see subclause 11.3.3) should transmit
an Nt type tail in frame O of at least four multiframes every T205 seconds. The multifames selected for
these transmissions should be selected with care to ensure that all locked PPs can recetypéttailN
The FP that allows low duty cycle paging should also select the moment of transmitting MAC control
paging (in any of 4 multiframes) such that all information can be received by a PP which is receiving only
once.

The BMC shall not supply the bearers in its cluster with page messages that are older than T204 multiframes, measured
from the time instant when the MAC_PAGE-req primitive was received. This limits the lifetime of a page message in
the MAC layer.

NOTE 5: This limit applies to MAC layer repeats as well as to initial transmissions.
"Long" pages shall be issued by a cluster's BMC to all TBCs, CBCs and DBCs not more than once.

For FPs that do not allow PPs to enter into low duty cycle Idle_Locked mode (see subclause 11.3.3) and provided that
capacity is available and the lifetime of the page information in the MAC layer has not expired, then "short" and "full"
pages shall be issued by the BMC at least once and may be repeated at most three times. New page messages have
priority over repetitions.

For FPs that allow the PPs to enter into low duty cycle Idle_Locked mode, provided that capacity is available and the
lifetime of the page information in the MAC layer has not expired, the BMC shall issue "short" and "full" pages for a

first transmission to all TBCs, CBCs and DBCs. The BMC shall repeat the transmission of "short" and "full" page
messages in the three multiframes following the first transmission of the messages, provided that the MAC layer lifetime
has not expired. Repeats of page messages have priority over first transmissions of new page messages.

NOTE 6: MAC control added to short page messages (see subclause 7.2.4) need not be the same for all repetitions.

NOTE 7: The FP broadcasts within the "fixed part capabilities" message (see subclause 7.2.3.4) whether or not PPs
are allowed to enter the low duty cycle Idle_Locked mode.

The normal and the fast paging may be combined, so that FPs could allow the PPs to enter into low duty cycle
Idle_Locked mode by using the normal paging type and FPs could allow PPs that will stay in the high duty cycle
Idle_Locked mode to establish the connection rapidly by using the fast paging type additionally.
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9.1.3.2 PP paging procedures

9.1.3.21 PP paging detection

Idle_Locked is the normal state of a PP between calls. In this state the PP maintains synchronism with at least one RFP
by receiving regularly Por Ny type tail messages on any bearer from an RFP. The frequency of the reception depends
on the ldle_Locked mode:

- high duty cycle Idle_Locked mode;
- normal Idle_Locked mode;
- low duty cycle Idle_Locked mode.

These modes are described in subclause 11.3.3 and define the ability to receive page messages.

9.1.3.2.2 PP paging processing
The extend flag should be used to extend normal page detection, irrespective of the CRC result (pass or fail).
The various lengths of page fields shall be handled as follows:

Zero length page:a MAC_PAGE-ind primitive shall not be issued. The contents of taiPmay be used by the
portable termination.

Short and full page: the complete B-channel SDUs should be delivered to the higher layer, irrespective of the CRC
result (pass or fail) with a MAC_PAGE-ind primitive. For short pages the rest of the information inttilenfay be
used by the PT.

Long page:the complete B-channel SDU of a long page should be delivered to the higher layer with a
MAC_PAGE-ind primitive, provided that all parts of the message (see subclause 9.1.3.1) are received without error
(CRC passed).

NOTE 1: The BMC in the PT may assemble a complete message from receptions on several bearers. However
during reception of a long page message the PT should not lock to another RFP; it should wait until the
end of the long page message has been detected because on different RFPs the page messages are not
necessarily synchronized.

NOTE 2: Bearers from different RFPs may carry different page messages, but the page messages are the same for
all RFPs belonging to one cluster.

9.2 Uplink connectionless procedures

9.2.1 General

This procedure allows the DLC layer in a PT to send a short protected message to the DLC layer in the FT. The PT's
MAC layer may use a random access technique to select when to transmit the message.

To provide protection, the PT's MAC layer adds CRCs to the higher layer data.

The connectionless uplink service consists of one or two transmissions on a selected C/L uplink bearer. For
connectionless uplink services the number of transmissions from a single PT shall not exceed N203 for any period of
T215 multiframes.

Segment numbering is not defined for this service.

9.2.2 Bearer selection for the connectionless uplink

The "standard capabilities"{Q@nessage shall indicate whether an FT offers the connectionless uplink service. If it does
not provide this service, the PT shall not attempt to make connectionless uplink transmissions. If a "connectionless
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uplink" service is provided, butgdnessages are not supported, the PT's MAC layer shall not attempt to transmit CL
data.

When no G-channel is supported at the FT (see "standard capabilities”, subclause 7.2.3.4.2) and a PT's MAC layer
receives a MAC_UP_CON-req primitive containinggdegments, the PT shall respond with a MAC_UP_CON-cfm
primitive with the status parameter set to Glot supported".

For RFPs of an FP which supports the C/L uplink service (see "fixed part capabilities"”, subclause 7.2.3.4), the TDD pair
of any dummy or C/L downlink bearer shall be considered as a C/L uplink bearer, i.e. the RFPs listen to the allocated
channel in all TDMA frames.

If a dummy bearer or a connectionless downlink bearer can be found within T214 frames after receiving a
MAC_UP_CON-req primitive, the PT shall use the TDD pair of this bearer. Otherwise the PT shall select a channel for
the uplink service according to the procedure defined in subclause 11.4.2.

NOTE 1. An RFP may provide one dummy bearer when traffic bearers are present. If a connectionless downlink
service is needed this dummy bearer is converted to a connectionless bearer and is the only bearer at the
RFP which supports the C/L downlink service. RFPs may broadcast the position of a permanent broadcast
or connectionless bearer using the BMC servigetdi).

NOTE 2: At least one dummy bearer is always maintained when no traffic or connectionless bearer for downlink
transmissions exist.

A dummy bearer is marked as a short bearer (no B-field) in the BA field of the A-field header and uses the normal
identification for N tails.

A connectionless downlink bearer is marked by using a special identificatior teil$\

9.2.3 Procedure for the connectionless uplink

9.23.1 Predicates
1) The PT shall be in the Idle_Locked or Active_Locked state.
2) the PT shall know of at least one bearer suitable for an uplink connectionless transmission (see subclause 9.2.2).
3) the PT knows the FMID of a suitable RFP.
4) the PT has a CBC installed.

9.2.3.2 PT D-field construction

When the PT's MAC layer receives a MAC_UP_CON-req primitive it constructs one or two D-fields to be transmitted
by its physical layer.

The A-field of the first D-field contains the "first PT transmission" TA bits; FMID; PMID; and a byte identifying the
connectionless uplink service (see subclause 7.2.5.6).

For the Cl service as many Glsegments as possible are placed in the B-field, and MAC layer CRCs are added.
Segments of Ctdata are positioned according to the rules of subclause 6.2.2.3.

If the SDU length is 0 (only PMID exchange) or 40 bits §Gkrvice), the B-field may be filled in any manner with the
BA code in the A-field header = 000, or need not even be transmitted at all with the BA code = 111.

A second D-field shall be constructed forgdervices with 11 to 20 segments in double slot mode, with 5 tqg-8 CL
segments in full slot mode, or with 2 £kegments in half slot mode, and for thesGErvice.

For the Clg service the TA bits in the second D-field indicate data from thedbhannel by using either of the; il
coding and place the SDU in the tail.

For the Clg services the A-field shall contain arNhil identifying the second transmission of a connectionless uplink
service (see subclause 7.2.5.6).
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9.2.3.3 PT transmission sequence
Transmission sequence of the PT's CBC depends on the channel selection criteria:
a) the selected channel is the TDD pair of a connectionless downlink or a dummy bearer;
b) the PT selected a free channel.
Case a)
The transmission sequences are different for C/L uplink services using one or two transmissions:
1) One transmission:
- the PT sends the D-field in an arbitrarily chosen frame.
2) Two transmissions:

- the PT sends the first D-field in an arbitrarily chosen frame, and the second D-field on the same channel in
the next TDMA frame.

NOTE 1: The uplink channel on the TDD pair of a dummy or C/L downlink bearer is not checked prior to
transmission.

NOTE 2: Controlled by the higher layers retransmissions of the same C/L uplink data may occur. To prevent
continuous collisions (e.g. two PTs start transmission in the same TDMA frame and use the same
retransmission algorithm in their higher layers), the MAC layer should choose a random delay between
receiving a MAC_UP_CON-req primitive and the beginning of the first transmission.

Case b)

- After selecting the channel (see subclause 11.4) the PT sends the first D-field in any frame in time with the
primary receiver scan of the FT;

- if the connectionless uplink service consists of two transmissions the PT sends the second D-field on the same
channel in the next TDMA frame.

9.2.34 FT procedure

The FT may receive a C/L uplink transmission either on the TDD half of its dummy or connectionless downlink bearer,
or by scanning for PT first transmissions. When receiving a PT's C/L uplink transmission marked as "first PP
transmission” (see subclause 7.1.2) with correct A-field CRC and containing the FT's FMID, the FT shall install a CBC
to process the C/L uplink service.

The FT shall decide upon the coding of the téil message (see subclause 7.2.5.6) whether the PT uses a single
transmission uplink service or a double transmission uplink service. If a double transmission uplink service is in

progress the FT's CBC shall receive the second transmission in the next TDMA frame on the same connectionless uplink
bearer.

If all data related to the C/L uplink service has been received correctly, i.e. with correct CRCs, the CMC issues a
MAC_UP_CON-ind primitive to the DLC with the SDU containing receiveg 6LCLg data.

9.3 Non-continuous broadcast procedure

A-field and B-field procedures exist which allow PTs to acquire more Q-channel information and as a further BMC
service to request a new dummy bearer.

9.3.1 Request for specific Q-channel information

A PT may acquire extended system information upon request. The procedure is initiated by the PT's LLME (see
subclause 11.2.1).
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9.3.1.1 A-field procedure

PT procedure:

The PT creates two D-fields to be transmitted by its physical layer. The B-field of both transmissions may be filled in
any manner or need not even be transmitted at all.

The A-field of the first D-field contains the "first PT transmission" TA bits, FMID, PMID, and a byte identifying the
service (extended system information; see subclause 7.2.5.6).

The A-field of the second D-field contains the- il TA bits and the request in the A-field tail (see
subclause 7.2.5.10).

The PT selects a channel according to the rules for duplex bearers (see subclause 11.4) and sends the first D-field in any
frame in time with the primary receiver scan of the FT. The PT transmits the second D-field on the same channel in the
next TDMA frame.

The PT then listens to the TDD pair of the bearer until a reply is received or time-out expires (T206, see
subclause 11.2.2).

FT procedure:

An FT receiving an extended system information request issues the request to the LLME (see subclause 11.2.2). If the
LLME replies the FT creates two D-fields to be transmitted. The B-field of both transmissions may be filled in any
manner or need not even be transmitted at all.

The A-field header of both transmissions use thetdil TA bits.

The first A-field tail contains FMID, PMID, and a byte identifying the service (extended system information; see
subclause 7.2.5.6).

The second A-field tail contains the FT response (see subclause 7.2.5.10).

The RFP selects the TDD pair of that channel on which the request was received and transmits the
D-fields in two successive frames. The first D-field may be transmitted in any frame.

9.3.1.2 B-field procedure

PT procedure:

The PT creates one single D-field for the request. This D-field is marked as a "first PT transmission" in the A-field
header. The A-field tail contains a speciat Mil identifying the transmission as part of the extended system
information service. The B-field contains the request(s) (see subclause 7.3.5).

The PT selects a free channel according to the rules for duplex bearers (see subclause 11.4.2) and transmits the D-field
in any frame in time with the primary receiver scan of the FT. The PT then scans the TDD pair of the bearer until a reply
is received or time-out expires (T206, see subclause 11.2.2). A reply is marked with theseihasvused for the

request. Replies are delivered to the LLME (see subclause 11.2.1).

FT procedure:

An FT receiving a extended system information request issues the request to the LLME (see subclause 11.2.2). If the
LLME replies the FT creates one D-field with the A-field containing agrtail. This tail identifies the D-field as part of
the extended system information service (see subclause 7.2.5.6). The B-field contains the response from the LLME.

The RFP selects the TDD pair of that channel on which the request was received and transmits the D-field once on this
channel in any frame.
9.3.2 Request for a new dummy bearer

A PT may request the continuous BMC service on a new dummy bearer. The PT, therefore, selects a channel according
to the rules defined in subclause 11.4 and prepares one single D-field. The D-field contains an A-field withian M
identifying the service (see subclause 7.2.5.6). The D-field is marked as "first PT transmission" (see subclause 7.1.2).
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The B-field may be filled in any manner or need not even be transmitted at all. The PT transmits the D-field in any
frame in time with the primary receiver scan of the FT on the selected channel.

The FT may ignore the PT's request or install the dummy bearer on the TDD half of that channel on which the request
was received. A PT shall not attempt to change the dummy bearer position at an RFP after two successive unsuccessful
attempts to this RFP.

10 Connection oriented service procedures

10.1 Overview

The connection oriented procedures use two peer-to-peer associations, connections and bearers. A connection is the
association that is visible to the DLC layer, and each connection uses the services of one or more bearers as described in
subclause 5.6.

The procedures are described in the following groups:

- Connection control procedures:
- connection setup (see subclause 10.2);
- connection modification (see subclause 10.3);
- connection release (see subclause 10.4).

- Bearer control procedures:
- bearer setup (see subclause 10.5);
- bearer handover (see subclause 10.6);
- bearer release (see subclause 10.7).

- Data transfer (see subclause 10.8):
- CRFP connection control procedures (see subclause 10.9).

The procedures are written in the style of a time sequence diagram, with the PT and FT procedures interlaced to
represent the order of events. The steps are numbered as a single series, and the varied outcomes are described with a
series of lettered substeps (3a, 3b etc).

10.2  C/O connection setup

Connection setup is the first phase of a connection orientated MAC service and the first phase of a connection handover.
The phrase "Connection_Established" is defined to mean completion of setup at the MAC layer.

Connection setup can be originated from either side. These directions are defined as follows:
- MAC PT_originated;
- MAC FT_originated,;
-  MAC REP_originated.

All setup attempts for connection handover are PT_originated.

10.2.1 General

There are four connection setup processes:

- basic connection setup process, PT_originated;
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- normal connection setup process, PT_originated,;
- fast connection setup process, FT_originated;
- physical connection setup process, REP_originated.

The basic setup process is used to set up a basic connection. The normal and fast setup processes create advanced
connections (see subclause 5.6).

The physical setup process is used to set up a physical connection (see subclause 10.5.1.5).

10.2.2 Initiation of a basic and a normal connection setup

A basic or normal setup may be initiated by a network layer call that originates from either the PT or FT as detailed in
the following overview:

FT_originated call:
- FT higher layer sends a paging command to the PT higher layer;

- if this page is received successfully, the PT higher layer initiates a connection setup by issuing a MAC_CON-req
primitive to the PT MAC layer.

PT_originated call:

- the PT higher layer initiates a connection setup by issuing a MAC_CON-req primitive to the PT MAC layer.

10.2.3 Initiation of a fast connection setup
FT_originated call only:

- the FT DLC initiates a connection setup without any prior paging by issuing a MAC_CON-req primitive to the
MAC layer. This primitive is addressed to only one RFP and the address of the RFP shall be known in advance.

10.2.4 Connection setup procedure description

10.2.4.1 Creation of MBCs
Calling side:

A connection setup starts with the initiation process, either the DLC in the PT (basic and normal setup) or the DLC in
the FT (fast setup) issues a MAC_CON-req primitive to its MAC.

This primitive includes a MAC Connection Endpoint Identifier (MCEI) which is used to identify all further primitives
related to this connection.

For fast connection setup the MAC_CON-req primitive shall include the Radio fixed Part Number (RPN) to identify the
RFP to which the PT is registered, and the calling address which is the PMID. If the wanted RFP cannot be addressed by
the MBC the MAC issues a MAC_DIS-ind primitive to the DLC and releases the MBC entity.

If a connection is requested to perform a connection handover the MAC_CON-req primitive shall include the new and
the old MCEI.

In addition, the MAC_CON-req primitive shall include the necessary parameters to identify the wanted service. After
receiving a paging command the full service description is not always known by the PTs. Then the service has type
"unknown".

If the MAC cannot establish a connection (e.g. an advanced connection is needed and the FT only supports basic
connections) or the MAC does not support the wanted service (e.g. the MAC only knows basic connections and a data
service is wanted) the MAC issues a MAC_DIS-ind primitive to the DLC and releases the MBC ending the procedure.

The MBC asks the LLME for allowance to set up the connection between the FT (as identified by its ARI) and the PT
(as identified by its PMID). If a single beargr minimum_delay service is wanted and nedBannel is required the
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MBC may ask to establish a basic connection, otherwise the MBC asks for an advanced connection (see subclause 5.6).
If the new connection is for connection handover the MBC also issues the MCEI of the old connection to the LLME.

Whenever an MBC is allowed to establish an advanced connection the LLME assigns the Exchanged Connection
Number (ECN) to the MBC.

The LLME may forbid the establishment of the desired connection (e.g. there already exists a basic connection, no
further ECNs available). If a basic connection was requested by the MBC and then prohibited by the LLME, the MBC
may reattempt by asking for an advanced connection.

If it is not allowed to set up the wanted connection the MAC issues a MAC_DIS-ind primitive to the DLC indicating the
reason, and releases the MBC.

If the MBC is allowed to set up the connection the MAC reports the connection type (basic or advanced) with the
MAC_CON-cfm primitive to the DLC after the successful setup of the first bearer.

NOTE 1: In the case of a successful connection setup there exists a common identification for the connection known
at both, PT and FT. It consists of ARI + PMID (+ ECN) where the ECN only appears for advanced
connections. For advanced connections this identification is always unique within the PT and the FT. For
basic connections a duplication may occur only during connection handover.

NOTE 2: Itis assumed that the PMID does not change during one connection (e.g. from an arbitrary PMID to a
PMID derived from the assigned individual TPUI (see subclause 11.7.2)).

The first task of the calling side's MBC is to invoke the creation of a new MBC at the called side. To allow the necessary
radio transmissions at least one bearer controlled by a TBC shall exist. For setting up new bearers the MBC chooses one
of the bearer setup procedures. The choice depends on the requested service (see subclauses 10.2.4.2 and 10.2.4.3).

Higher layer control during connection setup:

At the calling side the MAC may enable transmissions of higher layer control even in the first transmission. After
receiving the MAC_CON-req primitive the MAC may ask immediately for higher layer control segments with a
MAC_CO_DTR-ind primitive (see subclause 8.4.3).

Called side:

On the called side a new TBC is created by receiving a "bearer_request" message including both a calling address and
its own address (FMID and PMID) on the scanned physical channel. The message type also contains the information if
the new bearer belongs to a basic or an advanced connection.

The TBC has then to receive all necessary parameters to identify an MBC. The MBC is fully identified after:

a) receiving with the "bearer_request" message either an access request or a handover request, including the
calling address (FMID or PMID) and defining the connection type (advanced or basic); and

b) for advanced connections only, receiving an ECN; and

c) for basic connections and only in case of a handover request, an indication if bearer or connection handover is
wanted.

NOTE 3: The parameters are not always known after the first received message, e.g. for setup procedures using the
advanced connection controliMihessage set, the conditions are fulfilled after receiving two messages,
the "bearer_request" message and the "attributes_request" message (see subclause 10.5.1.2.1).

The TBC issues PMID, ARI and for an advanced connection also the ECN to the LLME and indicates the purpose of
the wanted connection (bearer/connection handover or new connection).

NOTE 4: For an FT initiated bearer setup the calling address is the FMID. But the PT has to be locked to the calling
RFP and, therefore, the PT knows the FT's ARI.

The LLME can now decide:
a) to release the TBC;

b) to connect the TBC to an existing MBC; or
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c) to create a new MBC for connecting the TBC.

If a new MBC is needed the LLME requests the MAC to create a new MBC and assigns a MCEI to this MBC. The
creation of a new MBC is reported to the DLC by issuing a MAC_CON-ind primitive after the first successful bearer
setup. This primitive informs the DLC if a basic or an advanced connection is set up, and describes the wanted service

type.
NOTE 5: The wanted service may be of type "unknown" at this moment.
Higher layer control during connection setup:

The called side may enable transmission of higher layer control after issuing the MAC_CON-ind primitive. The MAC
has to ask for this higher layer control with a MAC_CO_DTR-ind primitive (see subclause 8.4.3).

10.2.4.2 Establishment of a single bearer duplex connection of a known service type

This procedure is applied for all basic connections and for some advanced connections. Advanced connections are
established with this procedure provided that:

a) the MAC_CON-req primitive at the initiating side contained the full MAC layer service description; and
b) the connection is a single bearer connection.
For a single bearer connection the duplex bearer setup is initiated by:
a) the PT, for basic and normal connection setup;
b) the FT, for fast connection setup.

With the creation of the MBC on the initiating side a connection setup timer (T200, see annex A) is started. A successful
connection setup shall be completed before this timer expires. Otherwise the connection setup fails.

The MBC of the initiating side shall have knowledge of at least one available physical channel. The MBC shall also
know the address (FMID or PMID) of the called part. The MBC creates a TBC and issues the called address
(FMID/PMID) and the physical channel description to the new TBC. The MBC also indicates if the wanted bearer is
used for bearer handover, connection handover or for a new MAC connection and which single bearer setup procedure
has to be used. For advanced single bearer connections the logical bearer number of the only bearer shall be set to 15
(="1111"). The MBC issues the LBN and the ECN to the TBC.

To establish the bearer the TBC uses one of the following procedures:
a) the basic bearer setup procedure (see subclause 10.5.1.1) for a basic connection setup;

b) the PT initiated A-field advanced single bearer setup procedure (see subclause 10.5.1.2.1) or the PT initiated
B-field advanced single bearer setup procedure (see subclause 10.5.1.3.1) for a normal connection setup;

c) the FT initiated B-field advanced single bearer setup (see subclause 10.5.1.3.2) for fast connection setup.
At the end of a setup procedure a TBC will report to the MBC either:
"Bearer_established" or "bearer_setup_failed", indicating the reason.

NOTE 1: At the destination side these messages only occur if a bearer setup attempt was detected and a new MBC
was created.

If a bearer setup attempt failed the TBC is released (see bearer setup procedures). The calling MBC can reattempt with
the same procedure up to N200 (see annex A) times, subject to using a new available channel each time and/or accessing
a new RFP (see subclause 11.4.2). Each reattempt is reported to the DLC with a MAC_RES_DLC-ind primitive.

NOTE 2: This reporting of reattempts is necessary to support overlapped setup, whereby setup of the higher layers
occurs at the same time as setup of the MAC layer.
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Explanation: The MAC forgets acknowledged higher layer data and so this data cannot be repeated in a MAC
bearer setup reattempt. The primitive, therefore, tells the higher layers that a new connection setup
was started automatically. Higher layers shall restart their overlapped procedures, or shall release
the MAC setup with a MAC_DIS-req primitive.

If the setup attempt fails N200 + 1 times or the connection setup time-out (T200) expires, the initiating MAC reports
"setup_failure" to its DLC, using a MAC_DIS-ind primitive with the reason and releases the MBC. This event is also
reported to the LLME.

At the called side it is not always possible to recognize how often setup attempts fail. Here the MBC is always released
when "bearer_setup_failed" was recognized (see single bearer setup procedures) or by a time-out (e.g. T200 or T201).
The connection setup timer (T200) for a new MBC shall be started at creation of the MBC. Release of an MBC at the
called side is always reported to the LLME, and to its DLC with a MAC_DIS-ind primitive provided that a
MAC_CON:-ind primitive was issued before.

NOTE 3: This condition may occur if a bearer setup was successful at the called side but failed at the calling side.
Here the calling side may reattempt to setup a bearer.

An MBC assumes that a bearer setup was successful when the TBC reported "bearer_established".

When the TBC at the called side reports "bearer_established" the MBC knows all necessary MAC parameters for the
wanted service. If the MAC does not support the wanted service it will proceed with a connection release procedure and
should indicate the reason (see subclause 10.4).

If the MAC supports the service the connection setup for a single bearer connection is completed. Immediately after the
TBC reported "bearer_established" the MAC reports "connection_established" plus service parameters with a
MAC_CON:-ind primitive at the called side or with a MAC_CON-cfm primitive at the initiating side to the DLC. All
following transmissions may contain valid I-channel data and the MAC uses the appropriate multiplex for the wanted
service.

10.2.4.3 Establishment of multi-bearer connections and connections needing service
negotiation
Overview:

The following service negotiation procedures shall be used to establish all asymmetric connections, and shall also be
used for symmetric multi-bearer connections.

The procedure shall also be applied for connections with service type "unknown".

Channel list messages shall be used for the establishment of asymmetric connections as defined in subclause 10.5.1.4.
Channel list messages should be used for all multibearer connection establishment.

During a multi-bearer connection establishment, the first pilot (duplex) bearer within one connection shall be set up by
the initiating side (see subclauses 10.2.2 and 10.2.3). Either of the two MBCs may be the master for all subsequent
bearer establishment in the sense that this MBC initiates all of the remaining bearer setups.

The multi-bearer connection establishment procedure starts with the setting up of one duplex bearer, the "pilot channel”.
This allows the service type to become known, (if it was unknown), and initial channel list messages to be exchanged.

NOTE 1: Channel list messages and procedures are described in subclause 10.5.2.
The pilot (duplex) bearer setup is initiated by:

- the PT, for normal connection setup;

- the FT, for fast connection setup.
Procedure description:

The receipt of a MAC_CON-req primitive causes the creation of the MBC on the initiating side and the starting of a
connection setup timer (T200). A successful connection setup shall be completed before this timer expires. Otherwise
the connection setup fails and any bearers that have been set up are released.
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The MBC of the initiating side shall have knowledge of at least one available physical channel. The MBC shall also
know the address (FMID or PMID) of the called part. The MBC creates a TBC and issues the called address
(FMID/PMID) and the physical channel description to the new TBC. The MBC also indicates if the wanted pilot bearer
is used for connection handover or for a new connection. For the pilot bearer the MBC sets the logical bearer number to
15 (="1111") and issues the LBN and the ECN to the TBC.

To establish the bearer the TBC uses one of the following procedures:

- the PT initiated A-field advanced single bearer setup procedure (see subclause 10.5.1.2.1) or the PT initiated
B-field advanced single bearer setup procedure (see subclause 10.5.1.3.1) for a normal connection setup;

- the FT initiated B-field advanced single bearer setup (subclause 10.5.1.3.2) for fast connection setup.
At the end of a setup procedure a TBC will report to the MBC either:
"bearer_established"; or
- "bearer_setup_failed", indicating the reason.

NOTE 2: At the destination side these messages only occur if a bearer setup attempt was detected and a new MBC
was created.

If a bearer setup attempt failed the TBC is released (see bearer setup procedures) and the calling MBC can reattempt
with the same procedure up to N200 (see annex A) times, subject to using a new available channel each time and/or
accessing a new RFP (see subclause 11.4.2). Each reattempt is reported to the DLC with a MAC_RES_DLC-ind
primitive.

NOTE 3: This reporting of reattempts is necessary to support overlapped setup, whereby setup of the higher layers
occurs at the same time as setup of the MAC layer.

Explanation: The MAC forgets acknowledged higher layer data and so this data cannot be repeated in a MAC
bearer setup reattempt. The primitive, therefore, tells the higher layers that a new connection setup
was started automatically. Higher layers shall restart their overlapped procedures, or shall release
the MAC setup with a MAC_DIS-req primitive.

If the setup attempt fails N200 + 1 times or the connection setup time-out expires (T200) the initiating MAC reports
"setup_failure" to the DLC, using a MAC_DIS-ind primitive with the reason set and releases the MBC. This event is
also reported to the LLME.

At the called side it is not always possible to recognize how often setup attempts fail. Here the MBC is always released
when "bearer_setup_failed" was recognized (see single bearer setup procedures) or by a time-out (e.g. T200 or T201).
The setup timer (T200) for a new MBC shall be started at the creation of the MBC. A release of an MBC is always
reported to the LLME, and to the DLC with a MAC_DIS-ind primitive provided that a MAC_CON-ind primitive was
issued before.

An MBC assumes that a bearer setup was successful when the TBC reported "bearer_established".

When the TBC at the called side reports "bearer_established" the called MBC may know all the necessary MAC
parameters for the wanted service. If the service is defined and the called MAC does not support this service it will
proceed with a connection release procedure and should indicate the reason (see subclause 10.4). Otherwise the MBC
issues a MAC_CON-ind primitive to the DLC.

The MBC on the initiating side issues a MAC_CON-cfm primitive to the DLC after the TBC reported
"bearer_established".

If the service is not fully defined, e.g. the service type is "unknown" or the number of bearers is undefined, the
connection is in a pending state until the DLC on either side issues a MAC_MOD-req primitive that shall contain all
necessary parameters.

NOTE 4: For PT initiated calls the MAC_MOD-req primitive may be issued at the same time as the
MAC_CON-req primitive.

NOTE 5: A MAC_MOD-req primitive is needed for all multibearer connections.
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The MBC at the side where the MAC_MOD-req primitive was issued shall release the connection when the wanted
service is not able to be supported. Otherwise the MBC sends repeatedly the appropriate attributes and/or bandwidth
request messages, until these messages are confirmed or a connection release is recognized. If both messages are
needed, the bandwidth request message shall not precede the attribute request message.

When negotiating the bandwidth the requesting side shall propose the wanted bandwidth. The bandwidth confirm
message, however, may contain the same minimum and target number of bearers or a reduced number of bearers. The
negotiated bandwidth is given by the numbers in the confirm message. If the bandwidths in the request and confirm
message are different the MBC at the initiating side shall issue a MAC_BW-ind primitive to the DLC. When the offered
bandwidth is sufficient for the service the DLC shall reply with a MAC_BW-res primitive, otherwise with

MAC_DIS-req primitive. The latter case shall cause a connection release.

MAC_MOD-ind and MAC_MOD-cfm shall not be issued until the connection is fully established. To establish the other
bearers of the connection (additional duplex or double simplex bearers) the access_request message shall always be
used, even in case the pilot bearer has been setup for connection handover.

Now the two MBC functions have the same, complete, knowledge of the connection that is required. Further progress
depends upon the service type:

- symmetric connection;
- asymmetric uplink connection; or
- asymmetric downlink connection.

Additional bearers for ciphered connections shall be established in clear and afterwards they shall be switched to the
current encryption state.

10.2.4.3.1 Symmetric connection

A symmetric connection is one that offers a symmetric I-channel service to the DLC. The eventual bandwidth and
service type for the direction PP to FP and FP to PP are identical. A symmetric connection shall only use duplex bearers.

If the connection is a single bearer connection (previously of type "unknown"), this is now established and
MAC_MOD-ind and MAC_MOD-cfm primitives are issued.

Otherwise this is a multibearer connection, and all following bearer set ups shall be PT initiated. The PT shall "add"
duplex bearers using the A-Field advanced or B-Field single bearer setup procedures (see subclauses 10.5.1.2.1 and
10.5.1.3.1). The channel list procedures described in subclause 10.5.2 should be used to decrease the connection
establishment time by negotiating changes to the receiver scanning patterns at the receiving side.

10.2.4.3.2 Asymmetric uplink connection

An asymmetric uplink connection is one that offers an asymmetric I-channel service to the DLC. It shall use a mixture of
double simplex bearers in the direction PP to FP and duplex bearers.

For all subsequent double simplex bearer setups the PT is the T-side. The double simplex setup procedure is described
in subclause 10.5.1.4.

The number of duplex bearers shall be determined by the MBC in the PT, and at least one duplex bearer shall be
maintained at all times. The PT may add duplex bearers by using the procedures defined in subclauses 10.5.1.2.1 or
10.5.1.3.1. For setting up further duplex bearers the channel list procedures (see subclause 10.5.2) should be used in
order to decrease the connection establishment time.

10.2.4.3.3 Asymmetric downlink connection

A asymmetric downlink connection is one that offers an asymmetric I-channel service to the DLC. It shall use a mixture
of double simplex bearers in the direction FP to PP and duplex bearers.

For all subsequent double simplex bearer setups the FT is the T-side. The double simplex setup procedure is described
in subclause 10.5.1.4.

ETSI



143 Final draft EN 300 175-3 V1.4.2 (1999-03)

The number of duplex bearers shall be determined by the MBC in the FT, and at least one duplex bearer shall be
maintained at all times. The FT may add duplex bearers by using the procedures defined in subclauses 10.5.1.2.2 or
10.5.1.3.2. For setting up further duplex bearers the channel list procedures (see subclause 10.5.2) should be used in
order to decrease the connection establishment time.

10.2.4.3.4 Connection established

When the number of established bearers equals the "minimum" parameter the MBC entities shall issue the appropriate
MAC_MOD primitive (ind or cfm) to report "connection_established". The MBCs shall keep attempting to obtain the
"target" number of bearers until the connection setup timer (T200) expires, and may try to obtain this number of bearers
afterwards.

If the connection set up timer expires at either side before the "minimum" number of bearers are established, a
MAC_DIS-ind primitive is issued containing "connection_establishment_failure" and all established bearers are
released. The release of the bearers shall cause the other side to issue a MAC_DIS-ind primitive.

All transmissions following the MAC_MOD-ind or MAC_MOD-cfm primitive respectively may contain valid I-channel
data and the MAC shall use the appropriate multiplex for the wanted service.

The number of bearers established shall not exceed the agreed target number.

NOTE: The receiving side should send a Release message (with release reason "Target number exceeded") in
response to an access_request for a new bearer which would exceed the agreed target number.

10.3 C/O connection modification

10.3.1 Advanced connection: bandwidth modification

The DLC on either side may initiate a connection modification of an advanced connection by issuing a MAC_MOD-req
primitive.

Bandwidth modifications to existing connections allow the bandwidth to be changed, i.e. the number of required bearers.
The transmission direction of double simplex bearers may be switched by using the fast release procedure (see
subclause 10.7.2.3). Switching a bearer from duplex to double simplex and vice versa is prohibited.

NOTE 1: A bandwidth change may switch a single bearer connection to a multibearer connection and vice versa.

NOTE 2: A bandwidth change may switch an asymmetric connection to a symmetric connection and vice versa or
may change the direction of an asymmetric connection.

NOTE 3: Some bandwidth change requests may cause ambiguous situations of the MAC I-channel data flow, e.g.:

- the wanted minimum number of simplex bearers in one direction is above the actual number of
established bearers, and, therefore, the MAC cannot provide the new service instantaneously;

- sequencing of data segmentsynhormal_delay andsl error_detection services might fail during the
establishment of new bearers.

NOTE 4: In multibearer connections the sequencing of I-channel data segmegtsfomal_delay and
Ip_error_detection services can only be guaranteed by the MAC layer if the minimum number of needed
bearers equals the target number of bearers. Adding or releasing bearers during a call may cause
ambiguous situations (see subclauses 8.4.3 and 10.8.3.2).

Whenever the bandwidth change might cause ambiguity for the data service it is assumed that the side which invokes the
connection modification has already negotiated the modification at a higher layer. In these cases, the receiving DLC
should ignore I-channel data delivered before receiving a MAC_MOD-ind or -cfm primitive.

The MBC at the initiating side sends the appropriate bandwidth request message (A-field or B-field) in up to five
successive allowed frames until a bandwidth confirm message is received or a connection release is recognized. The
bandwidth request and confirm messages shall be exchanged on the duplex bearer of the connection characterized by the
highest logical bearer number (LBN). If after five consecutive bandwidth request messages being sent no bandwidth
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confirm message is detected, the MBC at the initiating side shall react as if a bandwidth confirm message to the current
band was received.

The bandwidth confirm message may contain the same minimum and target number of bearers or reduced number of
bearers. The negotiated bandwidth is given by the numbers in the confirm message. If the bandwidths in the request and
confirm message are different the MBC at the initiating side shall issue a MAC_BW-ind primitive to the DLC. When the
offered bandwidth is sufficient for the service, the DLC shall reply with a MAC_BW-res primitive, otherwise with a
MAC_DIS-req primitive.

A bandwidth request from the far side should be answered before a bandwidth request from the near side may be sent. A
bandwidth confirm message should be regarded as acknowledged when no further bandwidth request message is
received in the next suitable frame. A bandwidth request or a bandwidth confirm message shall be taken into account by
the receiving side only if error free, that means message type decoded and the corresponding CRC passed.

Example:

MAC_MOD-req( 3up, 1dwn

MAC_MOD-req( lup, 3dwn)

BANDWIDTH_T-req( 3up, 1dwn)

BANDWIDTH_T-cfm( 3up, 1dwn)

no further bandwith request

bandwith negotiated

BANDWIDTH_T-req( 3up, 3dwn )

BANDWIDTH T-cfm( 3up, 3dwn)

In case of a request to decrease the bandwidth the receiving side may reply with the actual bandwidth.

After this negotiation the agreed bandwidth for both directions may be the same (e.g. the far end does not allow a change
and the bandwidth is still sufficient). For this case the procedure ends.

To modify the connection according to the negotiated new bandwidth one of the MBC is the master in the sense that
only this MBC may initiate new bearer setups. If the modified connection is symmetric or an asymmetric uplink, the PT
is the master. For asymmetric downlink connections the FT is the master.

The slave shall release all existing double simplex bearers in the direction slave to master. Independently for each

double simplex bearer, the slave shall choose either the unacknowledged release procedure or the fast release procedure
The fast release procedure allows the immediate setup of a new double simplex bearer on the same physical channels but
in the reverse direction.

First the master shall release bearers, such that in neither direction the established number of bearers remains above the
target number.

If in both directions the number of surviving bearers is equal to or greater than the minimum number of bearers, both
MBCs, issue a MAC_MOD primitive (-ind or -cfm) to indicate the new available bandwidth. The masters MBC may
still try to setup the target number of bearers.

If in either direction the number of surviving bearers is less than the minimum required bearers the connection
modification timer (T211) is started and the master tries to setup the required number of bearers using the procedures in
subclause 10.2.4.3.1 through subclause 10.2.4.3.3. If the minimum number of bearers is not established before the
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connection modification timer expires, the MBCs send a MAC_DIS-ind primitive to the DLC. As a consequence the
connection is released.

The modification is successfully completed when the minimum number of bearers is established before the modification
timeout expires. This event is reported to the DLC on both sides with a MAC_MOD primitive (-ind or -cfm). The
master's MBC may still try to achieve the target number of bearers even after the connection modification timer expires
(T211).

The number of bearers established shall not exceed the agreed target number.
NOTE 5: The receiving side should send a Release message (with release reason "Target number exceeded") in
response to an access_request for a new bearer which would exceed the agreed target number.
10.3.2 Advanced connection: service type or slot type modification

The procedures from this section can be used to change the service type and or the slot type of an existing advanced
connection. The following procedures are given in detail: service type modification, slot type modification (i.e. full to
double slot and double to full slot).

The modification of a connection service type and/or slot type starts with the initiation process, the DLC in either the PT
or the FT, issuing a MAC_MOD-req primitive to its MAC.

This primitive includes the following parameters:

- MCEI: used to identify the connection at which the request applies;

- ECN: used to identify the connection at which the request applies;

- switching type: used to identify the requested switching;

- slot type: used to identify the requested slot type;

- service type: used to identify the requested service type.
The relevant MAC messages shall be exchanged on a duplex bearer of the connection.
Procedure for service type modification:

The initiating side, which is the one that has received the MAC_MOD-req primitive, starts to transmit in the next
allowed frame the attributes_T_request (advanced connection control set). This is repeated in the five successive
allowed frames or until the initiating side receives the attributes_T_confirm (advanced connection control set).

The initiating side shall acknowledge the receipt of the attributes_T_confirm message by the transmission of an other
message in the next TDMA frame.

If the attributes_T_confirm is not received the initiating side shall release the connection and the DLC layer is informed
using the MAC_DIS-ind primitive.

After receiving the attributes_T_request message from the initiating side, the receiving side shall start the T218 timer
within which the switching procedure (attributes scenario) shall be completed and it shall transmit the
attributes_T_confirm message. Every time the attributes_T_request is received from the initiating side (repeated) the
attributes_T_confirm shall be retransmitted to the initiating side.

If the timer expires the receiving side shall release the connection and the DLC layer is informed using the MAC_DIS-
ind primitive.

After the attributes scenario has been performed successfully, the MAC at both sides sends to the DLC the MAC_MOD
primitive, confirm or indication indicating that the old connection has changed its service profile as requested and that
the procedure has been successfully completed.

Procedure for slot type modification full to double

- FT initiated:
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The initiating side (i.e. the FT), starts to transmit in the next allowed frame the attributes_T_request (advanced
connection control set). This is repeated in the five successive allowed frames or until the attributes_T_confirm
(advanced connection control set) is received.

The initiating side shall acknowledge the receipt of the attributes_T_confirm message by the transmission of an other
message in the next TDMA frame and after that it shall start the handover procedure.

If the attributes_T_confirm is not received the initiating side shall release the connection and the DLC layer is
informed using the MAC_DIS-ind primitive.

The receiving side after receiving the attributes_T_request message from the initiating side, shall start the T218
timer within which the switching procedure (attributes scenario and handover scenario) shall be completed and it
shall transmit the attributes_T_confirm message. Every time the attributes_T_request is received from the initiating
side (repeated) the attributes_T_confirm shall be retransmitted to the initiating side.

If the timer expires the receiving side shall release the connection and the DLC layer is informed using the
MAC_DIS-ind primitive.

If the handover procedure fails, the connection is released and the DLC is informed using the MAC_DIS-ind
primitive. After the handover procedure has been performed successfully, the MAC at both sides sends to the DLC
the MAC_MOD primitive, confirm or indication indicating that the old connection has changed its slot type as
requested and that the procedure has been successfully completed.

- PT initiated

For connection modification PT initiated, the attributes exchange scenario shall not apply and only the handover
procedure shall be performed: the PT after receiving the MAC_MOD-req primitive starts the handover scenario
directly.

NOTE: For the handover procedure either the bearer or the connection handover can be used.
Procedure for slot type modification double to full:

The initiating side, which is the one that has received the MAC_MOD-req primitive, starts to transmit in the next

allowed frame the attributes_T_request (advanced connection control set). This is repeated in the five successive
allowed frames or until the initiating side receives the attributes_T_confirm (advanced connection control set): the slot is
still double.

The initiating side shall acknowledge the receipt of the attributes_T_confirm message by the transmission of an other
message in the next TDMA frame. The MAC layer then switches from double to full slot releasing the second part of the
double slot and sends to its DLC the MAC_MOD-cfm primitive with the "result" parameter set to accept and the "slot
type" parameter set to full.

If the attributes_T_confirm is not received the initiating side shall release the connection and the DLC layer is informed
using the MAC_DIS-ind primitive.

After receiving the attributes_T_request message from the initiating side, the receiving side shall transmit the
attributes_T_confirm message: the slot type is still double. Every time the attributes_T_request is received from the
initiating side (repeated) the attributes_T_confirm shall be retransmitted to the initiating side.

After receiving the other message the receiving side switches to a full slot releasing the second part of the double slot
and sends to the DLC the MAC_MOD-ind with the "result" parameter sets to accept and the "slot type" parameter sets
to full.

At both DLC layers, the receipt of this primitive (MAC_MOD-cfm or ind) acts as a synchronization signal for the U-
Plane switching procedure. Then, the DLC in both initiating and receiving side shall switch correctly the C-Plane link
and U-plane service and release the old link. The DLC at both sides indicates to the LLME that the procedure has been
correctly done.

10.3.3 Connection type modification

These procedures can be used to change connection type (basic to advanced or advanced to basic). During the same
procedure the service type and/or slot type of an existing connection can also be changed.
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In this section the following three procedures are given in detail: the basic to advanced connection type modification, the
advanced to basic connection type modification and the basic to advanced connection type modification plus full to
double slot type modification.

A connection type modification starts with the initiation process, the DLC in the either the PT or the FT, issuing a
MAC_MOD-req primitive to its MAC.

This primitive includes the following parameters:
- MCEI: used to identify the basic/advanced connection at which the request applies;
- ECN: the new value that will be assigned to the basic connection changed in an advanced one;
- switching type: used to identify the requested switching (i.e. basic to advanced);
- slot type: used to identify the requested slot type;
- service type: used to identify the requested service type.
The relevant MAC messages shall be exchanged on a duplex bearer of the connection.
Procedure for connection type modification basic to advanced:

The initiating side, that is the one that has received the MAC_MOD-req primitive, starts to transmit in the next allowed
frame the attributes_T_request (basic connection control set). This is repeated in five successive allowed frames or until
the initiating side receives the attributes_T_confirm (basic connection control set).

The initiating side shall acknowledge the receipt of the attributes_T_confirm message by the transmission of an other
message in the next TDMA frame.

If the attributes_T_confirm is not received the initiating side shall release the connection and the DLC layer is informed
using the MAC_DIS-ind primitive.

After receiving the attributes_T_request message from the initiating side, the receiving side shall start the T218 timer
within which the switching procedure (attributes scenario) shall be completed and it shall transmit the
attributes_T_confirm message. Every time the attributes_T_request is received from the initiating side (repeated) the
attributes_T_confirm shall be retransmitted to the initiating side.

If the timer expires the receiving side shall release the connection and the DLC layer is informed using the MAC_DIS-
ind primitive.

After the attributes scenario has been performed successfully, the MAC at both sides sends to the DLC the MAC_MOD
primitive, confirm or indication indicating that the old connection identified by the MCEI has changed its connection

type as requested and is now identified by the pair old MCEI and new ECN and that the procedure has been successfully
completed.

Procedure for connection type modification advanced to basic:

The same procedure as the one used for connection type modification basic to advanced shall apply with the following
exceptions:

- The attributes_T_request/confirm messages shall belong to the advanced connection control set;

- The new (basic) connection shall be identified only by the same MCEI which identified the old (advanced)
connection.

Procedure for connection type modification basic to advanced plus slot type modification full to double:

The initiating side, which is the one that has received the MAC_MOD-req primitive, starts to transmit in the next
allowed frame the attributes_T_request (basic connection control set). This is repeated in five successive allowed frames
or until the initiating side receives the attributes_T_confirm (basic connection control set).

The initiating side shall acknowledge the receipt of the attributes_T_confirm message by the transmission of an other
message in the next TDMA frame and after that it shall start the handover procedure.
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If the attributes_T_confirm is not received than the initiating side shall release the connection and the DLC layer is
informed using the MAC_DIS-ind primitive.

After receiving the attributes_T_request message from the initiating side, the receiving side shall start the T218 timer
within which the switching procedure (attributes scenario and handover scenario) shall be completed and it shall
transmit the attributes_T_confirm message. Every time the attributes_T_request is received from the initiating side
(repeated) the attributes_T_confirm shall be retransmitted to the initiating side.

If the timer expires the receiving side shall release the connection and the DLC layer is informed using the MAC_DIS-
ind primitive.

If the handover procedure fails, the connection is released and the DLC is informed using the MAC_DIS-ind primitive.

After the handover procedure has been performed successfully, the MAC at both sides sends to the DLC the
MAC_MOD primitive, confirm or indication indicating that the old connection identified by the MCEI has changed its
service profile as requested and is now identified by the pair old MCEI and new ECN and that the procedure has been
successfully completed. The DLC can now perform the switching of the U-plane channel. The DLC at both sides
indicates to the LLME that the procedure has been correctly done.

NOTE: For the handover procedure either the bearer or the connection handover can be used.

10.3.4 Modulation type modification
At MAC layer, the modulation type modification procedure shall always be PT initiated.

The modulation type modification procedure, for instance from a 2-level modulation scheme to a higher level
modulation scheme or vice-versa, can be initiated only after the MAC connection (single or multibearer; symmetric or
asymmetric) has been established.

For a multibearer connection, the modulation type negotiation can take place onto one of the duplex bearers of the
connection.

As soon as the modulation type has been agreed, this shall apply to all the active bearers of the connection.

All the bearers of a MAC connection shall always be setup by using the default modulation scheme (Ref. Note 1); in
case a different modulation scheme has been negotiated (e.g. a high level one), this shall be used onto the new bearer at
the bearer establishment (for the definition of "Bearer established”, see subclause 10.5).

The specific bearer can be setup either as a first access or for bearer handover.

In case of connection handover, and if the required modulation scheme is different from the default one, the modulation
type negotiation procedure shall be started again.

NOTE 1: The "default" modulation scheme is profile dependant.
Procedure description:
- PT side:

The DLC layer of the initiating side shall start the modulation type modification procedure by issuing the
MAC_MOD.req primitive, with the required modulation type, to the MAC layer.

At the MAC_MOD.req primitive detection, the MBC shall send, in the next allowed frame, the appropriate
Attributes_T/B.request message (see subclauses 7.2.5.2.4, 7.2.5.3.8 and 7.3.2.5 for coding) to the peer entity.

The Attributes_T/B.request message can be repeated until the Attributes_T/B.confirm message is detected or
the connection is released.

As soon as the Attributes_T/B.confirm message is detected, the MBC shall issue the MAC_MOD.cfm
primitive, with the negotiated modulation scheme, to the DLC layer; the agreed modulation scheme shall apply
to all the active bearers of the connection since the next frame after the confirm message detection.
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- FT side:

At the detection of the Attributes_T/B.request message, the MBC shall issue the MAC_MOD.ind primitive,
with the required modulation type, to the DLC layer.

The DLC can either decide to release the connection, (e.g. in case the required modulation scheme is not
acceptable for the service) or shall send the MAC_MOD.res primitive, with the agreed modulation type, to the
MAC layer. At the reception of the MAC_MOD.res primitive, the MBC shall send, in the next allowed frame,

the appropriate Attributes_T/B.confirm message (see subclauses 7.2.5.2.4; 7.2.5.3.8; 7.3.2.5 for coding) to the
peer entity; the agreed modulation scheme shall apply to all the active bearers of the connection since the next
frame after the confirm message transmission.

The MBC shall confirm all the following Attributes_T/B.request messages which it can receive after the first
Attributes_T/B.confirm message has been sent.

NOTE 2: The Attributes_T/B.confirm message is detected if message type decoded and modulation type indication
coincident with the required one. The Attributes_T/B.request message is detected if message type decoded
and the required modulation scheme differs from the current one.

10.4  C/O connection release

10.4.1 General

Connection release is the last phase of a connection orientated MAC service. During connection release an existing
MBC will be released. This action is reported to the LLME and to the DLC if necessary.

Several events can cause a release of an established connection:
a) the DLC of either side issues a MAC_DIS-req primitive to the MBC;

b) during connection setup, an MBC was created for a service which is not provided by the MACd@Eay. |
service requested on an FT which supports qalervices);

¢) due to a bearer release, a TBC reports "connection_release" to the MBC (i.e. in the received RELEASE message
the reason was set to "connection_release");

d) as aresult of bearer release, no TBC controlling a duplex bearer exists;
e) due to a bearer release, the MBC cannot maintain the minimum acceptable service.

Event a) describes the initiation of a normal connection release. The DLC of either side decides to release the
connection. As a consequence, one of the event c), d) or e) will cause a connection release at the opposite side.

During connection setup, event d) does not normally cause a connection release at the calling side. Before the
MAC_CON-cfm primitive is issued to the DLC the event d) only causes a connection release when the TBC reports that
the MAC service cannot be provided to the MBC. Without this report the MBC may reattempt the bearer setup (see
subclause 10.2.4).

Events d) and e) may occur at any time due to a bearer failure.

NOTE: A bearer release will be the consequence if a bearer fails.

10.4.2 Procedure description

If an MBC receives a MAC_DIS-req primitive from its DLC the MBC initiates a bearer release on all TBCs and
disconnects the TBCs. The MAC releases the MBC and reports this event to the LLME.

During connection setup, one of the MBCs may be asked to provide a service that cannot be provided by its MAC layer.
In this case that MBC initiates bearer release at all TBCs and then disconnects these TBCs. A MAC Layer issues a
MAC_DIS-ind if it has received a MAC_CON-req or already issued a MAC_CON-ind. The MAC releases the MBC

and reports this event to the LLME.
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A TBC may report bearer released to the MBC for several reasons, e.g. bearer failed due to a timeout or release message
received. The MBC disconnects this TBC and tests if:
- the last duplex bearer has been released;
- the wanted service cannot be provided further;
- the TBC indicated a connection release.

The occurrence of at least one of these events will normally cause a connection release (exception see subclause 10.4.1,
comment to event d)). The MBC initiates a bearer release on all remaining TBCs and disconnects the TBCs. A MAC
layer issues a MAC_DIS-ind if it has received a MAC_CON-req or already issued a MAC_CON-ind. The MAC releases
the MBC and reports this event to the LLME.

10.5 C/O bearer setup

10.5.1 Single bearer setup procedures

In the following procedures, the set of messages used to switch the bearer state to Bearer_Established after the confirm
message has been received are called the "other" messages. The "other" messages comprises all messages except
release.

10.5.1.1 Basic bearer setup procedure

Predicates:

a) PT isin frame and multiframe synchronism with a cluster. The PT has already received the RFPI of at least one
RFP within this cluster and knows the RFP's receiver scanning sequence;

b) an MBC has been created in the PT's MAC to control a connection. The MBC has knowledge of at least one
available channel and knows the FMID of the desired RFP;

c) the PT's MBC has created a new TBC in order to set up a new bearer. The MBC has issued the PMID, FMID and
the physical channel identification to the TBC. The MBC indicated if the wanted bearer is to be used for a bearer
handover or a new connection, and whether the connection is "normal” or a "handover".

Procedure Description:
This procedure is always PT initiated and based on the exchange of:
- a'"bearer_request" message from PT to FT; followed by
- a"bearer_confirm" message from FT to PT; followed by
- an "other" message from PT to FT; followed by
- an "other" message from FT to PT.
The "bearer_request" message is one of the following messages defined in subclause 7.2.5.2:
- the ACCESS_REQUEST message;
- the BEARER_HANDOVER_REQUEST message;
- the CONNECTION_HANDOVER_REQUEST message.
The "bearer_confirm" message is:
- the BEARER_CONFIRM message from subclause 7.2.5.2.

The messages are carried in the tail of the A-field. The bearer request and bearer confirm messggreszagels of
the basic connection control message set. With these messages the FT and PT exchange their MAC identities. Between
request and confirm the exchange of some WAIT messages (see subclause 7.2.5.2) is allowed. The FMID contained in
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the WAIT and the "bearer_confirm" messages shall be the same as that in the "bearer_request" message. The "other"
message is used to switch the bearer state at the receiving end to Bearer_Established.

The bearer request message and the first response (confirm or WAIT message) from the called side may appear in any
frame, over-riding the rules of the T-Mux algorithm described in subclause 6.2.2.1. This first response of the called side
shall occur in the TDMA half frame following the successful reception of the request message. Until the PT transmits
the "other" message in a successful bearer setup, the MAC control messages following the request shall occupy all
allowed tails for M. The T-Mux algorithm defines which tails are allowed. The two "other" messages are any A-field
messages transmitted in successive TDMA half frames following that TDMA half frame in which the PT received the
bearer confirm message.

Before Bearer_Established, the B-field may not contain valid I-channel data. If valid I-channel data is available, then it
should be included in the B-field. When Bearer Established, the B-field shall contain valid I-channel data if available. If
no I-channel data is available, it is recommended that all bits in the B-field are set to "F".

Independent of the current encryption mode of the connection (enabled or disabled) bearer setup always starts in "clear"
(encryption disabled). In the case of bearer handover, transmissions on the new bearer are switched to the current
encryption mode of the connection immediately after the second "other" message was transmitted/received.

Procedure:

1) PT transmits one "bearer_request" at the right time on a given available channel (selection defined in
subclause 11.4.2) to one of its known RFPs using the "first PT transmission" header code given in
subclause 7.1.2.

2) FT receives "bearer_request" error free (see note 2) with correct FMID and creates a new TBC else procedure
ends (bearer setup failed, no TBC = no further transmissions).

NOTE 1: Itis assumed that an FT which does not have the capacity to create a new TBC (e.g. simple residential
system, call in progress, no bearer or connection handover capability) is not listening to bearer request
messages and, therefore, cannot receive this message. If the MBC can create a new TBC this FMID check
has to be done within one TDMA half frame =5 ms. The PT may try to access another base station on
reception of a release message in the half-frame immediately following the bearer request instead of wait
or bearer confirm.

3) FT's TBC asks LLME for an MBC identified by (ARI + PMID) to be connected. If the FT cannot provide an
MBC the procedure ends (bearer setup failed, see note 3).

WHILE (FT not ready to transmit "bearer_confirm") DO BEGIN
a) FT sends WAIT;
b) If the PT receives WAIT error free:
then the PT responds with WAIT;
else procedure ends (bearer setup failed).

If WAIT messages were received before, the PT should release the TBC by using a bearer release procedure. Otherwise
the TBC shall stop transmissions and the PT should release the TBC.

c) Ifthe FT receives WAIT message error free:
then continue;
else procedure ends with FT initiating bearer release (bearer setup failed).

END {WHILE}

4) FT sends "bearer_confirm".

5) If the PT receives "bearer_confirm" error free:
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then the PT sends immediately "other" (see note 4);
else the procedure ends (bearer setup failed).

If WAIT messages were received before, the PT should release the TBC by using a bearer release procedure. Otherwise
the TBC shall stop transmissions and the PT should release the TBC.

6) If the FT receives "other" with errors or a release:

then the FT initiates bearer release (bearer setup failed),

else the TBC reports "bearer_established" to the MBC, and the FT sends immediately "other" (see note 4).
7) If the PT receives "other" with errors or a release:

then the PT initiates bearer release (bearer setup failed);

else the TBC reports "bearer_established" to the MBC.

NOTE 2: Receiving without error means, A-field and X-field CRC hold and message is recognized (message type
decoded). When WAIT-messages are used during the setup procedure, the following definition of error
free is allowed: For the first four transmissions (two in each direction) on a bearer, A-field CRC and
X-field CRC hold and message is recognized (message type decoded). For the following transmissions
until "bearer_established": At least one out of every two successive expected Mt-messages is recognized
(message type decoded) and A-field CRC holds.

NOTE 3: The FT should release the TBC with a bearer release procedure.

If WAIT messages were received before, the PT should release the TBC by using a bearer release procedure. Otherwise
the TBC shall stop transmissions and the PT should release the TBC.

NOTE 4: "Immediately" means, in the TDMA half frame following the transmission of the "bearer_confirm"
message (step 5 above) or of the first "other" message (step 6 above).

NOTE 5: During bearer handover and connection handover with encryption from a RFP to a CRFP it is allowed that
the FT and CRFP exchange higher layer messages and start messages between the bearer_handover.req
message (PT PMID) and the bearer.cfm message.

10.5.1.2 A-field advanced single bearer setup procedure

The A-field advanced single bearer setup procedure may be initiated from either side, PT or FT.

10.5.1.2.1 PT initiated
Predicates:

a) PT isin frame and multiframe synchronism with a cluster. The PT has already learned the RFPI of at least one
RFP within this cluster and knows the RFP's receiver scanning sequence;

b) an MBC has been created in the PT's MAC to control a connection. The MBC has knowledge of at least one
available channel and knows the FMID of the wanted RFP;

¢) the PT's MBC has created a new TBC in order to set up a new bearer. The MBC has issued the PMID, FMID,
ECN, the channel identification and a LBN to the TBC. The MBC indicated if the wanted bearer is to be used for
a bearer handover or a new connection, and whether the connection is "normal” or a "handover".

Procedure description:

This procedure is based on the exchange of:
- a'"bearer_request" message from PT to FT; followed by
- a"bearer_confirm" message from FT to PT; followed by

- an "attributes_request" message from PT to FT; followed by
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- an "attributes_confirm" message from FT to PT; followed by
- an "other" message from PT to FT; followed by
- an "other" message from FT to PT.
The "bearer_request" message is one of the following messages defined in subclause 7.2.5.3:
- the ACCESS_REQUEST message;
- the BEARER_HANDOVER_REQUEST message;
- the CONNECTION_HANDOVER_REQUEST message.
The "bearer_confirm" message is:
- the BEARER_CONFIRM message of subclause 7.2.5.3.
The "attributes_request" message is:
- the ATTRIBUTES_T message (subclause 7.2.5.3). The Request/Confirm (R/C) bit is set to 0.
The "attributes_confirm" message is:
- the ATTRIBUTES_T message (subclause 7.2.5.3). The Request/Confirm (R/C) bit is set to 1.

All service parameters in the ATTRIBUTES_T messages used as the "attributes_request" and "attributes_confirm"
messages shall be the same. The only difference is the setting of the R/C bit.

The messages are carried in the tail of the A-field. Except for the "other" message all messagesemsaljes of the
advanced control message set. With thervessages the FT and PT exchange their MAC identities and agree the
service type. Between the needed setup messages the exchange of some WAIT messages (see subclause 7.2.5.3) is
allowed. The FMID contained in the WAIT and the "bearer_confirm" messages shall be the same as that in the
"bearer_request" message. The "other" message is used to switch the bearer state at the receiving end to
Bearer_Established.

The bearer request message and the first response (confirm or WAIT message) from the called side may appear in any
frame, overriding the rules of the T-Mux algorithm described in subclause 6.2.2.1. This first response of the called side
shall occur in the TDMA half frame following the successful reception of the request message. Until the PT transmits
the "other" message in a successful bearer setup, the MAC control messages following the request shall occupy all
allowed tails for M. The T-Mux algorithm defines which tails are allowed. The "other" messages are any A-field
messages transmitted in successive TDMA half frames following that half frame in which the PT received the bearer
confirm message.

Before Bearer_Established, the B-field need not contain valid I-channel data. If the U-type multiplex is used during
setup and no valid I-channel data is available, it is recommended that all bits in the B-field are set to "0".

Independent of the current encryption mode of the connection (enabled or disabled) bearer setup starts always in "clear"
(encryption disabled). In case of bearer handover, transmissions on the new bearer are switched to the current encryption
mode of the connection immediately after the second "other" message was transmitted/received.

Procedure:

1) PT transmits one "bearer_request" at the right time on a given available channel (selection defined in
subclause 11.4.2) to one of its known RFPs using the "first PT transmission" header code given in
subclause 7.1.2.

2) FT receives "bearer_request" error free (see note 2) with correct FMID and creates new TBC else procedure ends
(bearer setup failed, no TBC = no transmissions).

NOTE 1: Itis assumed that an FT which does not have the capacity to create a new TBC (e.g. simple residential
system, call in progress, no bearer or connection handover capability) is not listening to bearer request
messages and, therefore, cannot receive this message. If the MBC can create a new TBC this FMID check
has to be done within one TDMA half frame = 5 ms.
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WHILE (FT not ready to transmit "bearer_confirm") DO BEGIN
a) FT sends WAIT.
b) If the PT receives WAIT error free:
then the PT responds with WAIT;
else procedure ends (bearer setup failed).

If WAIT messages were received before, the PT should release the TBC by using a bearer release procedure. Otherwise
the TBC shall stop transmissions and the PT should release the TBC.

c) Ifthe FT receives WAIT message error free:
then continue;
else procedure ends with FT initiating bearer release (bearer setup failed).

END {WHILE}

3) FT sends "bearer_confirm";
4) If the PT receives "bearer_confirm" error free:
then continue;

else the procedure ends (bearer setup failed).

If WAIT messages were received before, the PT should release the TBC by using a bearer release procedure. Otherwise
the TBC shall stop transmissions and the PT should release the TBC.

WHILE (PT not ready to transmit "attributes_request") DO BEGIN
a) PT sends WAIT.
b) If the FT receives WAIT error free:
then the FT responds with WAIT;
else procedure ends (bearer setup failed), with the FT initiating a bearer release.
c) Ifthe PT receives WAIT message error free:
then continue;
else procedure ends (bearer setup failed) with the PT initiating a bearer release.

END {WHILE}

5) PT sends "attributes_request".

6) FT receives "attributes_request" error free else procedure ends (bearer setup failed) with FT initiating a bearer
release.

7) FT's TBC asks LLME for an MBC identified by (ARI + PMID + ECN) to be connected. If the FT cannot provide
an MBC the procedure ends (bearer setup failed) with FT initiating a bearer release.

8) FT's TBC asks MBC for connection with the received logical bearer number (LBN). If the MBC cannot accept a
new bearer with this LBN the procedure ends (bearer setup failed) with FT initiating a bearer release.
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WHILE (FT not ready to transmit "attributes_confirm") DO BEGIN
a) FT sends WAIT.
b) If PT receives WAIT error free:
then the PT responds with WAIT;
else procedure ends (bearer setup failed) with PT initiating a bearer release.
c) If FT receives WAIT message error free:
then continue;
else procedure ends with FT initiating bearer release (bearer setup failed).

END {WHILE}

9) FT sends "attributes_confirm".
10)If PT receives "attributes_confirm" without error:
then continue;
else the procedure ends (bearer setup failed) with PT initiating bearer release.
11)PT sends immediately "other" (see note 3).
12)If the FT receives "other" with errors or a release:
then the FT initiates bearer release (bearer setup failed);
else the TBC reports "bearer_established" to the MBC.
13)FT sends immediately "other" (see note 3).
14)If the PT receives "other" with errors or a release:
then the PT initiates bearer release (bearer setup failed);
else the TBC reports "bearer_established" to the MBC.

NOTE 2: Receiving without error means A-field and X-field CRC hold and message is recognized (message type
decoded). When WAIT-messages are used during the setup procedure, the following definition of error
free is allowed: For the first four transmissions (two in each direction) on a bearer, A-field CRC and
X-field CRC hold and message is recognized (message type decoded). For the following transmissions
until "bearer_established": At least one out of every two successive expected Mt-messages is recognized
(message type decoded) and A-field CRC holds.

If WAIT messages were received before, the PT should release the TBC by using a bearer release procedure. Otherwise
the TBC shall stop transmissions and the PT should release the TBC.

NOTE 3: "immediately" means, In the TDMA half frame following the transmission of the "attributes_confirm"
message (step 11) or of the first "other" message (step 13).

NOTE 4: During bearer handover and connection handover with encryption from a RFP to a CRFP it is allowed that
the FT and CRFP exchange higher layer messages and start messages between the bearer_handover.req
message (PT PMID) and the bearer.cfm message.
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10.5.1.2.2 FT initiated
Predicates:

a) For setting up the first bearer of a connection: the PT is location registered with the FT and has informed the FT
of the RFPI of the RFP that it was locked to;

b) the PT is scanning all channels of the FT, using the same scanning sequence as the FT or the FT has received a
LISTEN-channel list message;

¢) an MBC has been created in the FT's MAC to control a connection. The MBC has knowledge of at least one
available channel;

d) the FT's MBC has created a new TBC in order to set up a new bearer. The MBC has issued PMID, FMID, ECN,
the physical channel identification and a new LBN for this connection to the TBC.

Procedure description:
Same as in subclause 10.5.1.2.1 with the following two exceptions:
- change transmission direction of all messages;

- the "bearer_request" message cannot be the BEARER_HANDOVER_REQUEST message or the
CONNECTION_HANDOVER_REQUEST message as defined in subclause 7.2.5.3. Bearer handover and
connection handover of a duplex bearer is always initiated by the PT.

Procedure:
Same procedure as PT initiated with following changes:
- exchange names PT and FT in procedure steps;
- change PMID in step 2 to FMID
Step 1 is changed to:
- FT transmits one "bearer_request” at the right time on a given available channel (selection defined in subclause
11.4.3) to its known PT.
10.5.1.3 B-field single bearer setup procedure

The B-field single bearer setup procedure may be initiated from either side, PT or FT.

10.5.1.3.1 PT initiated

During bearer setup the A-field tail messages follow the normal T-MUX rules, except for the first transmission of the
PT. The first transmission of the PT is labelled in the header's tail identification and the tail carfigseaddge
indicating that the connection uses B-field setup (see subclause 7.2.5.8).

Predicates:

the same as in subclause 10.5.1.2.

Procedure description:

this procedure is based on the exchange of:
- a'"bearer_request" message from PT to FT; followed by
- a"bearer_confirm" message from FT to PT; followed by
- an "other" message from PT to FT; followed by
- an "other" message from FT to PT.

The "bearer_request" message is:
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- the BEARER_REQUEST message of subclause 7.3.2.2 where the second header indicates ACCESS_REQUEST,
BEARER_HANDOVER_REQUEST or CONNECTION_HANDOVER_REQUEST.

The "bearer_confirm" message is:
- the BEARER_CONFIRM message of subclause 7.3.2.3.
All service parameters in the bearer request and the bearer confirm message shall be the same.

The messages shall be carried in the BO subfield and may also be carried in other subfields. The bearer request and
bearer confirm messages are extended MAC control. Between request and confirm the exchange of some WAIT
messages (B-field Advanced connection control set see subclause 7.3.2.4) are allowed and, if used, shall be carried in
the BO subfield . The FMID contained in the WAIT and the "bearer_confirm" messages shall be the same as that in the
"bearer_request" message. The "other" message is used to switch the bearer state at the receiving end to
Bearer_Established.

The first response of the called side (bearer_confirm or wait) shall occur in the TDMA half frame following the
successful reception of the request message.

The other messages are any messages transmitted in successive TDMA half frames following that half frame in which
the PT received the bearer confirm message.

Independent of the current encryption mode of the connection (enabled or disabled) bearer setup starts always in "clear"
(encryption disabled). In case of bearer handover, transmissions on the new bearer are switched to the current encryption
mode of the connection immediately after the second "other" message was transmitted/received.

Procedure:

1) PT transmits one "bearer_request" at the right time on a given available channel (selection defined in
subclause 11.4.2) to one of its known RFPs;

2) FT receives "bearer_request" error free with correct FMID and creates new TBC else procedure ends bearer
setup failed, no TBC = no transmissions);

NOTE 1: Itis assumed that an FT which does not have the capacity to create a new TBC (e.g. simple residential
system, call in progress, no bearer or connection handover capability) is not listening to bearer request
messages and, therefore, cannot receive this message. If the MBC can create a new TBC this FMID check
has to be done within one TDMA half frame = 5 ms.

3) FT's TBC asks LLME for an MBC identified by (ARI + PMID + ECN) to be connected. If the FT cannot provide
an MBC the procedure ends (bearer setup failed);

4) FT's TBC asks MBC for connection with the received logical bearer number (LBN). If the MBC cannot accept a
new bearer with this LBN the procedure ends (bearer setup failed).

WHILE (FT not ready to transmit "bearer_confirm") DO BEGIN
a) FT sends WAIT;
b) If PT receives WAIT error free:
then PT responds with WAIT;
else procedure ends (bearer setup failed);
c) If FT receives WAIT message error free:
then continue;

else procedure ends with FT initiating bearer release (bearer setup failed);
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END {WHILE}

5) FT sends "bearer_confirm";

6) If PT receives "bearer_confirm" without error:
then continue;
else the procedure ends (bearer setup failed).

7) PT sends immediately "other".

8) If the FT receives "other" with correct A-field and X-field CRCs :
then the TBC reports "bearer_established" to the MBC;
else the FT initiates bearer release (bearer setup failed).

9) FT sends immediately "other".

10)If the PT receives "other" with correct A-field and X-field CRCs :
then the TBC reports "bearer_established" to the MBC;
else the PT initiates bearer release (bearer setup failed).

In the preceding procedure the wording "Immediately” means, in the TDMA half frame following the transmission of
the "bearer_confirm" message (step 7) or in the TDMA half frame following the transmission of the first "other"
message (step 9).

In the preceding procedure the expression "Received error free" means that the A-field and the BO-subfield shall be
received without CRC error. When WAIT-messages are used during the setup procedure, the following definition of
error is allowed: for the first four transmissions (two in each direction) on a bearer, A-field CRC and BO-subfield hold

and message is recognized (message type decoded). For the following transmissions until "bearer_established": at least
one out of every two successive expected MAC B-field advanced_connection control set messages is recognized
(message type decoded) and A-field and BO-subfield CRC holds.

In case of the bearer setup failure is detected at the FT side, the FT should release the TBC with an FT initiated bearer
release procedure.

In case of the bearer setup failure is detected at the PT side and when WAIT messages were exchanged before, the PT
should release the TBC by using a PT initiated bearer release procedure. Otherwise the TBC shall stop transmissions
and the PT should afterwards release the TBC.

Although the relevant MAC messages (bearer request, bearer confirm, WAIT and release) shall be located in
BO-subfield, duplication of these messages is allowed in other Bn-subfields.

NOTE 2: During bearer handover and connection handover with encryption from a RFP to a CRFP it is allowed that
the FT and CRFP exchange higher layer messages and start messages between the bearer_handover.req
message (PT PMID) and the bearer.cfm message.

10.5.1.3.2 FT initiated

During bearer setup the A-field tail messages follow the normal T-MUX rules.
Predicates:

same as in subclause 10.5.1.2.2

Procedure description:

same as in subclause 10.5.1.3.1 with the following two exceptions:

- change transmission direction of all messages;
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- the "bearer_request" message cannot be the BEARER_HANDOVER_REQUEST message or the
CONNECTION_HANDOVER_REQUEST message as defined in subclause 7.2.5.3. Bearer handover and
connection handover of a duplex bearer is always initiated by the PT.

Procedure:
same procedure as PT initiated with following changes:
- exchange names PT and FT,;
- change FMID in step 2 to PMID;
- step 1 changes to:
- FT transmits one "bearer_request" at the right time on a given available channel (selection defined in
subclause 11.4.3) to its known PT.
10.5.14 Double simplex setup procedure
Terminology:
T-side: the side that will be the eventual transmitter of the double simplex bearer.
R-side: the side that will be the eventual receiver of the double simplex bearer.
Predicates:

a) the connection (or the MBC) already exists, i.e. a double simplex bearer shall only be added to an existing
connection. At least one (pilot) duplex bearer shall be controlled by this connection;

b) the wanted service is known at both endpoints. To provide the wanted service an asymmetric connection is to be
used,;

c) the T-side knows the FT's ARI, the PT's PMID, the ECN and the LBN of the wanted bearer. It also knows if the
wanted bearer is to be used for a bearer handover or for a connection setup, and whether the connection setup is
for handing over a connection.

The procedure has two phases:
- selection of suitable physical channels;
- bearer setup using those channels.
There are two methods of double simplex bearer setup: indirect setup, and direct setup.

The indirect double simplex bearer setup is based on the R-side transmission of a single "dummy" message on that
physical channel of the channel pair which lies in the normal R-side transmit half-frame. When received without error,
the T-side may proceed with the direct bearer setup procedure starting the double simplex transmissions on the same
channel pair in the next TDMA frame.

The "dummy" message is the following message:

- the UNCONFIRMED_DUMMY message defined in subclause 7.2.5.3 (A-field setup) and subclause 7.3.2.8
(B-field setup): Sent by the R-side.

The direct double simplex bearer setup is based on the exchange of the following messages:
- the START channel list message sent by the T-side; together with
- the "bearer_request" messages transmitted by the T-side; followed by
- the "attributes" message transmitted by the T-side; followed by
- the ACTIVE channel list message received by the T-side.

NOTE 1: The "attributes” message occurs only in A-field setup.
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NOTE 2: The START channel list message is sent on a already established bearer.
NOTE 3: The ACTIVE channel list message is transmitted on any duplex bearer.
The "bearer_request" message is the following message:

- the UNCONFIRMED_ACCESS_REQUEST message defined either in subclause 7.2.5.3 (A-field setup) or in
subclause 7.3.2.2 (B-field setup).

The "attributes" message for A-field setup is:
- the ATTRIB_T message (subclause 7.2.5.2). The Request/Confirm (R/C) bit is set to 0.
Channel selection procedure:

Prior to initiating an Indirect Setup, the R-side shall select a channel using the double simplex channel procedures as
described in subclause 11.4. The T-side shall not select the channel.

NOTE 4: Although the R-side only makes a single (backward) transmission, the channel selection must use the
double simplex procedure.

The R-side should select other suitable physical channels for setup, and should indicate these to the T-side using indirect
setup (the "dummy" message) or GOOD or LISTEN channel list messages.

NOTE 5: These channel list messages may be transmitted on any existing bearer of this connection, and-may be M
messages or extended MAC control.

The T-side always initiates the double simplex transmissions as described in the direct setup procedure. When initiating
this procedure, the T-side should give preference to accepting any indirect setup procedures from the R-side.

When selecting channels for the direct procedure (i.e. when not responding to an indirect setup transmission) the T-side
should select a channel in the following order of preference:

a) achannel indicated by a LISTEN message;

b) any channel that is aligned to a predefined R-side scanning pattern (see subclause 11.8 for RFPs, and subclause
11.9 for PPs);

¢) achannel indicated by a GOOD message.

In these cases the T-side channel selection shall use the double simplex channel selection procedures as described in
subclause 11.4.

Before selecting a physical channel, the T-side should attempt to receive one (or more) transmission on that channel. If a
connectionless or broadcast transmission is received as indicated by the BA coding (see subclause 7.1.4) the physical
channel should not be used.

NOTE 6: Connectionless and broadcast transmissions should be given special treatment, to improve their reliability.
Indirect setup procedure:

The indirect procedure enables the R-side to propose a channel to set up a double simplex bearer. Nevertheless, it is the
T-side's responsibility to accept the proposal.

R-side proposal:

The R-side shall initiate the set up by transmitting a "dummy" message in the normal half of the TDMA frame. This
transmission shall be aligned to a known T-side scanning pattern (see subclauses 11.8 and 11.9). The R-side shall then
attempt to receive a direct double simplex set up on these channels as though a LISTEN message had been sent (i.e. the
R-side shall listen to the channel for 4 TDMA frames).

If the "dummy" message is received successfully by the T-side, the T-side should initiate a direct double simplex setup
on that channel using the procedure listed below. If the T-side responds to this "dummy" transmission, it shall
commence double simplex transmissions in the TDMA frame immediately following the TDMA frame that contained
the DUMMY message.
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Direct setup procedure:

The T-side shall report a setup attempt on the selected physical channels by issuing a START channel list message. This
message shall be transmitted only once for one setup attempt on any bearer of this connection. The START message
shall be transmitted on at least one established bearer when responding to a GOOD message (channel selection (c)
above; see subclause 10.5.2 for the channel list messages).

NOTE 7: The START message may be duplicated on more than one bearer, provided that all transmissions
of the START message occur within a single TDMA frame.

NOTE 8: The START message may be @ Message or extended MAC control.

At the T-side the MBC creates a TBC and shall start transmissions on both physical channels of the new bearer in the
same TDMA frame if the R-side scanning pattern is known (channel selection type (b) above) or if the R-side has a
temporary TBC installed (channel selection type (a) above). Otherwise, the TBC shall start transmissions on both
physical channels of the new bearer in the TDMA frame following that frame in which the START channel list message
was transmitted. Transmissions on a new bearer shall start in "clear" (encryption disabled), and for encrypted
connections the transmissions shall be switched to "encrypted” at the third TDMA frame boundary after the transmission
of the START message.

NOTE 9: This ensures that the next two TDMA frames, which may contain B-field setup messages, shall always be
transmitted in "clear".

For A-field setup:

The first transmissions on both channels may violate the T-MUX rules defined in subclause 6.2.2.1 and at least one
channel shall contain the "bearer_request" message in the A-field tail. This message shall be labelled in the A-field

header as a Mmessage. The next two allowed TDMA frames far tislils (T-MUX algorithm) shall also be used for

the bearer setup. In the first of these frames the "bearer_request" message shall be repeated on at least one channel, and
in the second the "attributes" message shall be transmitted on at least one channel.

NOTE 10:The A-field setup may transmit the "bearer_request" message in one channel, and the "attributes" message
in the other channel.

For B-field setup:

The first transmission on each channel shall contain the "bearer_request" message. This message shall be repeated in the
following TDMA frame on both physical channels of the new bearer. The "bearer_request" message shall always be
present in the BO subfield and may be duplicated into other subfields.

NOTE 11:Further transmissions of the "bearer_request" message are allowed, subject to the rules in the following
paragraphs.

NOTE 12:The minimum retransmission of the "bearer_request" message defines the earliest point at which "early"
data transmission may occur.

In certain cases the double simplex transmissions shall be limited to a maximum period of 2 TDMA frames. This limit
shall apply only if the T-side has not received a GOOD, ACTIVE, or a LISTEN message for the selected double
simplex channel.

NOTE 13:A suitable GOOD, ACTIVE, or LISTEN message may be received at any time up to the expiry of this
transmission limit. In cases a) and c) above, the GOOD or LISTEN message will have been received
before the double simplex transmissions start, and no special action is needed.

NOTE 14:In case b), a rapid response is needed from the R-side if a partial setup attempt is received by the R-side.
The immediate transmission of a LISTEN message is therefore recommended.

The T-side shall now wait for a confirmation from the R-side of successful double simplex bearer establishment. A
confirmation shall be indicated by the reception of an ACTIVE channel list message for this pair of physical channels on
any existing bearer of the connection.

NOTE 15:This ACTIVE channel list message may also occur as a reply to a QUERY_N or a QUERY_H channel
list message issued by the initiating side.
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At the T-side the reception of the ACTIVE channel list message switches the bearer state to Bearer_Established. If this
message is not received within T212 frames after the first bearer request message was transmitted or a POOR channel
list message is received for this bearer at any time during bearer setup, the bearer setup has failed and the MAC releases
the new bearer with the unacknowledged release procedure (see subclause 10.7.2.1).

At the R-side of a double simplex bearer a correctly received START channel list message may occur on any established
bearer, and shall immediately alter the receiver scanning pattern if this is possible.

When a scanning change is possible, the R-side receiver scanner shall listen on the indicated pair of physical channels
during at least four TDMA frames following that frame in which the START message was received. If a LISTEN
message has not already been sent as part of the channel selection procedure, the R-side should immediately return a
LISTEN message for the indicated channels.

NOTE 16:The LISTEN message may be transmitted in all cases.
If a change to the scanning is not possible, the R-side should respond with a POOR channel list message.

At the R-side, a "bearer_request" message may be received on any physical channel. The physical channel should also
be indicated by the receipt of a START message, but the receipt of the START message only essential in certain cases
(notably for encrypted connections).

NOTE 17:The first "bearer_request” message may occur before the START message, even for encrypted
connections.

For encrypted connections, a successfully established TBC shall only be connected to the MBC if a START message
has been received for that bearer. Otherwise the TBC shall be released.

NOTE 18:The START message is essential for encrypted connections to enable the start of encryption.

For connections which are not encrypted, a successfully established TBC shall be connected to the MBC even if the
START message is not received.

In both cases, successful establishment of a TBC requires the following setup messages to be received.
For A-field setup:

If a "bearer_request" message is received on at least one channel a TBC shall be created. The TBC shall try to receive
the repeated "bearer_request" and the "attributes" messages on both physical channels. If both these messages are
received within 3 frames without errors, and at least one message is received without errors on each channel, the TBC
should be connected to the MBC and the bearer shall switch its state to Bearer_Established. Otherwise, the MAC shall
release the TBC.

For B-field setup:

If a "bearer_request" message is received on at least one channel a TBC shall be created. The TBC shall try to receive
the repeated "bearer_request" message on both physical channels. If this message is received within 2 frames without
errors on both physical channels the TBC should be connected to the MBC and the bearer shall switch its state to
Bearer_Established. Otherwise, the MAC shall release the TBC.

As soon as a new double simplex bearer TBC is established, the MBC at the receiving end shall report this event with an
ACTIVE channel list message to the T-side. This message shall be transmitted on any established bearer of the
connection.

If the R-side detects an unsuccessful setup attempt (i.e. at least one setup message is received for a given bearer, but the
full setup criteria as given above have not been achieved), then the R-side should request an immediate halt to the setup
attempt by sending a POOR channel list message.

NOTE 19:This action is not essential. The setup attempt should terminate due to lack of a positive message.

I-channel data transmission may start on both physical channels as soon as there is available capacity. For A-field setup
this can occur in the first transmission, but for B-field setup at least two setup messages have to be transmitted. Any
I-channel data transmitted before the bearer state is "established" (i.e. before receipt of the ACTIVE channel list
message) may be lost if the bearer setup fails.
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NOTE 20:Data transfer on an unestablished bearer is unreliable. In particulgretioe torrected service cannot
return acknowledgements until it has been connected to the MBC.
10.5.1.5 Physical connection bearer setup

A physical connection setup shall always be REP initiated. A physical connection allows to setup one duplex bearer
without any interation/notification with/to the higher layers, as explained in the following overview.

The calling side does not require the creation of a new MBC at the called side but can identify an existing MBC which
the physical connection can be referred to by activating a mapping procedure (see 10.5.1.6).

Called side:

- on the called side a new TBC is created by receiving a "REP_bearer_request" message, including the MAC
addresses PMID and FMID on the scanned physical channel. The message type also contains the information that
the new bearer belongs to a physical connection.

MBC identification:
The TBC has to receive all necessary parameters to identify an MBC.
The MBC is fully identified after:

a) receiving with "REP_bearer_request" message either a REP_access request or a REP_bearer_handover request
(see subclause 7.2.5.11), including the calling address PMID and defining the connection type as physical; and

b) receiving the REP_channel_map_request message (see subclause 7.2.5.11) which indicates the duplex bearer to
which the physical connection setup bearer has to be linked. This message is necessary only for a new bearer
setup; in case of a bearer handover request, the old mapping still stays effective. The MBC to refer to is the one
to which belongs the TBC of the linked bearer.

The TBC issues a PMID, ARI and the REP_channel_map.request message, when received, to the referred MBC and
indicates the purpose of the wanted connection (bearer handover or a new setup).

The MBC can now decide:
a) to release the TBC;
b) to accept the TBC.

Procedure description:

The procedure for a physical connection bearer setup is identical to the basic bearer setup procedure as described in
subclause 10.5.1.1 and to the duplex bearer handover procedure as described in subclause 10.6.2, in case of bearer
handover, where:

- the PT is REP and the FT could also be a REP;
- the exchanged Mt messages belong to the REP control set (see subclause 7.2.5.11);

- the bearer_request message can be either a REP_access.request or a REP_bearer_handover.request message.

10.5.1.6 Double duplex bearer setup procedure: Mapping procedure

The mapping procedure shall always be REP initiated. This procedure allows to set up a double duplex bearer, after two
duplex bearers have been setup between two far ends. When one of the two duplex bearers already belongs to a double
duplex bearer the procedure is called "interlacing".

After receiving without errors the REP_channel_map.request message (see 7.2.5.11.3) onto a duplex bearer, the
receiving side can decide:

a) to Accept to map together the indicated channels;

b) to Reject to map together the indicated channels.
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NOTE 1. Receiving without errors means A-field CRC holds and message is recognized (message type decoded).

NOTE 2: Case (b) may apply when interlacing of the two duplex bearers is requested and the receiving side does
not support "interlacing".

As soon as it is ready, the receiving side shall answer by sending onto the same duplex bearer the
REP_channel_map.confirm message (see 7.2.5.11.4) with the A/R flag set to "Accepted", if it is case (a), otherwise to
"Rejected".

After reception without errors of the REP_channel_map.confirm message with A/R flag set to "Accepted”, the double
duplex bearer is setup. After reception without errors of the REP_channel_map.confirm message with A/R flag set to
Rejected, a new REP_channel_map.request message may be forwarded but selecting a more suitable duplex bearer (i.e.
a duplex bearer which does not already belong to a double duplex bearer).

The REP_channel_map.request message may be repeated until the REP_channel_map.confirm message is detected or a
connection release is recognized.

Within the double duplex bearer the two duplex bearers shall exchange their simplex bearers such that the information
flow, for the uplink transmission direction, shall use the uplink simplex bearer of one duplex bearer and, for the
downlink transmission direction, the downlink simplex bearer of the other duplex bearer. The figure at the end of this
subclause shows an example of information flow within a double duplex bearer.

The first SN and CN fields (bits al6 to a25) of the channel_map.request message indicate the "Master channel"; it is the
channel controlled by that MBC which, after the mapping, will also control the other channel indicated by the following
SN and CN fields (bits a38 to a47). In other words, after the mapping procedure has been successfully completed, the
linked channels shall both belong to the master channel connection.

The release of one of the two duplex bearers composing the double duplex shall cancel the link, given with the mapping
procedure, between the surviving duplex bearer and the released one.

The REP_channel_map.req message may over-ride the T-Mux algorithm (see subclause 6.2.2.1) when transmitted as a
first "other" message (see subclause 10.5) during a bearer setup procedure. The first response
(REP_channel_map.confirm message) shall occur in the TDMA half frame following the successful reception of the
REP_channel_map.request from the receiving side and may also over-ride the T-Mux algorithm. The TBC shall report
"bearer established" after the mapping procedure is successfully completed (i.e. the double duplex bearer has been
setup).

Information flow

L Hl EEEEEEE EEE" BEEN

downlink f wolink

Figure 111

10.5.2 Channel list procedures

10.5.2.1 Scope

Channel list procedures use a set of channel list messages to:
- negotiate pairs of physical channels to be used for new bearers;
- report the status of a pair of physical channels;

- trigger bearer setup procedures.
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The channel list messages relate to the base station with the RPN contained in the messages.

10.5.2.2 Description of the channel list messages
Message Meaning
ACTIVE: The endpoint that sends this message reports that the indicated pair of physical channels is in use as

an established bearer of this connection.

GOOD: The indicated pair of physical channels is unused at the endpoint that sends this message, and may
be used for a new bearer.

POOR: The endpoint that sends this message tells the recipient that the indicated pair of physical channels
cannot be used for a new bearer, e.g. poor quality or already in use with a third party.

F/S_NOT: The endpoint that sends this message does either not support the indicated frequency or has a
"blind slot" at the indicated slot position (see coding in subclause 7.2.5.3.10).

QUERY_N: The endpoint that sends this message requests some information on the indicated pair of physical
channels.

QUERY_H: The QUERY_H channel list message has exactly the same function as the QUERY_N message.
The QUERY_H message however shall only be used to get channel information needed for bearer
handover and for connection handover.

LISTEN: The endpoint that sends this message reports that it's receiver temporarily installs a ‘receive only'
TBC which will listen to the receive channels of the indicated pair of physical channels for at least
the next 4 TDMA frames in order to recognize bearer setup requests.

START: The endpoint that sends this message has selected the indicated pair of physical channels for a new
bearer and shall transmit on this bearer in at least the next TDMA frame. If the channel pair is
accessible and no TBC is installed at the receiving endpoint of a START message, the receiving
side should install a temporary 'receive only' TBC to recognize bearer setup requests.

10.5.2.3 Usage of the channel list messages

Message Meaning

ACTIVE: This message shall be used by the receiving side to confirm the establishment of a double simplex
bearer, and may be used from either side at any time to report the status of the physical channel
pair.

GOOD, POOR,

F/S_NOT: These messages may be used at any time from either side to report the status of the physical
channel pair.

QUERY_N: This message may be used at any time from either side.

QUERY_H: This message is allowed only during a handover operation (bearer or connection).

LISTEN: This message may be used at any time.

NOTE 1: Subclauses 10.2.4.3.1 to 10.2.4.3.3 describe which endpoint is allowed to initiate bearer setup. Therefore,
a LISTEN message transmitted in the wrong direction is meaningless.

START:

This message is used to announce double simplex bearer setup attempts (handover or initial setup)
on the indicated channel pair and to trigger encryption on those bearers. For one setup attempt the
START channel list message shall be sent on one or more bearers within one TDMA frame. The
START channel list message is sent by the PT when the bearer belongs to an asymmetric uplink
connection, and by the FT when the connection is asymmetric downlink.
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The START message may also be used to announce duplex bearer setup attempts on channels

other than the scanned channels (see subclauses 11.8 and 11.9). When used, the message is sent on
one or more bearers within one single TDMA frame. FTs may use this mechanism only when the
connection is asymmetric downlink, and PTs when the connection is symmetric or asymmetric

uplink.

Except for the START message, all channel list messages may be retransmitted. When not explicitly prohibited, the
channel list messages can be sent on any bearer of the connection, even during bearer setup (if the capacity is available).

NOTE 2: There is no guarantee the receiving endpoint will decode the channel list messages during bearer setup. It
is recommended to transmit important messages which may influence setup procedures (i.e. LISTEN,
START, and ACTIVE) only on established bearers.

The following channel list messages should produce a response from the receiving entity:
- QUERY_N or QUERY_H messages:
- Message responses shall be: GOOD, POOR, ACTIVE, LISTEN or F/S_NOT.
- START message for double simplex bearer:

- Message response shall be: ACTIVE or POOR.

10.6 C/O bearer handover

10.6.1 General

The MAC layer provides PTs and FTs with several mechanisms to control the quality of transmissions and receptions.
Bearer handover may be initiated either by using this quality information or by receiving a bearer handover request
message from the far end (see subclauses 7.2.5.5 and 7.2.5). For duplex bearers the PT only can initiate a bearer
handover, and for double simplex bearers the transmitting side only can initiate a bearer handover. The existing bearer
can be maintained until the new bearer has been established. During bearer handover the two bearers can operate in
parallel.

NOTE 1: Bearer handover requires that an MBC for the connection exists on both sides, PT and FT, and that the
new selected RFP at the fixed side belongs to the same cluster.

PTs should use bearer handover to attempt to connect to the best RFP of the cluster in which the connection is
established. This may be the same RFP as the existing bearer, or may be a new RFP.

DECT equipments may have several indicators to monitor reception quality:
- the A-field CRC;
- the X-field CRC;
- the CRCs of the B-subfields in protected mode (E-type or U-type for IP);
- X-field to Z-field comparison (for Z-field refer to EN 300 175-2 [2]);
- link identity information;
- synchronization pulse;
- clock jitter;
- signal strength;
To control the quality of transmissions the MAC layer uses the reports from the far end, coded in two bits:

- the (Q1,Q2) bits or the (BCK,Q2) bits or the (BCK,ACK) bits (see subclauses 7.1.1 and 7.3.4.4).
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There are no specified rules for the PT which define when a bearer handover attempt has to be made. For system reasons
the maximum rate at which bearer handovers can be performed is limited by a simple timer. No more than two
successful bearer handovers should occur within T202 seconds.

NOTE 2: This should not be confused with multiple attempts for one handover.

NOTE 3: For bearer handover (both intra- and inter-cell) in multibearer connections, each bearer is treated
separately.

Different handover procedures exist for duplex and double simplex bearers.

10.6.2 Duplex bearer handover procedure

The setup of a new bearer for duplex bearer handover is always initiated by the PT. The MBC of the PT shall have
knowledge of at least one available channel and shall know the address (FMID) of the wanted FT. The MBC creates a
TBC and issues called address (PMID/FMID) and the physical channel description to the new TBC. The MBC indicates
to the TBC that the wanted bearer is used for a bearer handover and which bearer setup procedure shall be used. In
addition, for advanced connections the MBC issues the new TBC with the ECN and the LBN, which is also assigned to
the TBC of the bearer which has to be handed over.

The TBC tries to set up a new bearer using one of the single bearer setup procedures described in subclause 10.5.1:
- the basic bearer setup procedure for all basic connections;
- the A-field single bearer setup procedure or the B-field single bearer setup procedure for advanced connections.
At the end of all these procedures the TBC reports either "bearer_established" or "bearer_setup_failed" to the MBC.
NOTE 1: At the called side these messages only occur if a bearer setup attempt was detected (TBC created).

If the bearer setup failed the MBC can reattempt a bearer handover with the same procedure, subject to using a new
available channel each time (see subclause 11.4) and/or accessing a new RFP. Within any time window of T202 seconds
at most N201 bearer setup reattempts shall occur for a bearer handover of one particular bearer.

An MBC assumes that a bearer setup was successful when the TBC reported "bearer_established". Immediately after
this TBC report the MAC switches the new bearer to the same E/U multiplex as used by the old bearer. For U-type
databursts all following transmissions shall contain valid I-channel data.

NOTE 2: In advanced connections the "new" and the "old" bearers have the same LBN number.

In basic connections, two bearers shall only occur during bearer handover. There is no LBN, i.e. the "new" and the "old"
bearer are the only bearers of the connection.

For a limited time the MBC may maintain both TBCs, controlling the new and the old bearer. The MBC in the FT
decides when and which one of the two TBCs is released with a bearer release procedure. The FT shall invoke this
bearer release procedure within a time interval of T203 after the new bearer was established (TBC reported
"bearer_established").

NOTE 3: During the time where the new and the old bearer are maintained, both bearers together form one logical
bearer (see subclause 5.5.2).

For the limited time where both bearers are established:

Except for j_minimum_delay services all I-channel data transmitted in one TDMA half frame is the same for both
bearers (see data flow control, subclause 8.4).

For In_minimum_delay services I-channel data transmitted in one TDMA frame may be different for both bearers (see
subclause 8.4).

10.6.3 Double simplex bearer handover

Although the double simplex bearer handover procedure is initiated by the transmitting endpoint (T-side), the receiving
endpoint of a specific double simplex bearer may request a bearer handover. The request may be transmitted on any
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bearer in reverse direction. The request message is definedqasmadgage in subclause 7.2.5.5 and as an extended
MAC control message in subclause 7.3.4.

By receiving a request to initiate a bearer handover procedure the transmitting side of a double simplex bearer may
either initialize a bearer handover, reject the handover request with a BEARER_HANDOVER_REJECT message (see
subclauses 7.2.5.5 and 7.3.4) or not react upon this request message.

Initialization of a bearer handover starts with the negotiation of a new pair of physical channels. This is done using the
channel list procedures. The new bearer is set up with the double simplex setup procedure (see subclause 10.5.1.4),
except that the UNCONFIRMED_ HANDOVER message is used in place of the
UNCONFIRMED_ACCESS_REQUEST message. The same logical bearer number LBN is assigned to the new double
simplex bearer as for the old bearer.

As soon as possible all I-channel information carried on this logical bearer is duplicated on both double simplex bearers.

This occurs no later than when the bearer is established, i.e. when the transmitting side end receives the ACTIVE
message (see channel list procedure).

Within any time window of T202 seconds at most N201 double simplex bearer setup re-attempts shall occur for a bearer
handover of one particular double simplex bearer.

NOTE: The relevant reattempts are those where the initiating side actually starts transmissions on a new bearer.

The new bearer setup is successful when the initiating side receives a confirmation, i.e. an ACTIVE message (subclauses
7.2.5.3.10 and 7.3.2.7) for this bearer. As soon as this message is received the initiating side proceeds with a bearer
release of the old double simplex bearer with the unacknowledged release procedure (see subclause 10.7.2.1).

10.6.4 Frequency replacement

"Frequency Replacement” is defined as a case of bearer handover procedure where an old bearer is replaced with a new
bearer which is located on the same time slot pair but uses a different frequency.

The procedure shall only apply if a different time slot pair cannot be found before the bearer would be released.

The selection of the new frequency shall be done in accordance with the channel selection rules as described in
subclause 11.4. This requires stopping the reception of the affected channel for a frame in order to perform the required
RSSI measurements on the new frequency.

The frequency replacement procedure shall always be PT initiated and applies either to duplex or to double simplex
bearers.

Procedure description:
Frequency Replacement for a Duplex Bearer
- The PT side:

The PT shall send the frequency replacement request message to the peer entity with the indication of the new
bearer to be setup (see 7.2.5.5 and 7.3.4.2).

This quality control message shall be sent on one duplex bearer of the connection which could be the affected
one.

In the frame after the transmission of the frequency replacement request message, the PT shall switch reception
from the old to the new bearer and try to receive the frequency replacement confirm message (see 7.2.5.5 and
7.3.4.2) on that bearer. If a confirm message is not detected, the request message can be repeated up to N206
times or until the old bearer is released.

If, after N206 attempts, the confirm message is not received the PT shall release the old bearer and the new
bearer. Otherwise, if a confirm message is received, in the same frame the PT shall switch transmission from the
old bearer to the new bearer and send the frequency replacement grant message (see 7.2.5.5 and 7.3.4.2) on that
bearer. The frequency replacement grant message can be repeated up to N207 times or until the new bearer is
released.
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- The FT side:

Upon reception of a frequency replacement request message, the FT shall switch the transmission and reception
from the old to the new bearer and send the frequency replacement confirm message on that bearer. The confirm
message can be repeated up to N207 times until a frequency replacement grant message is detected or until the
new bearer is released. If, after N207 attempts, the grant message is not received the FT shall release the new
bearer.

Frequency Replacement for a Double Simplex Bearer.
The same procedure as for the duplex bearer applies with the following exceptions.

The relevant MAC messages shall all be exchanged on one duplex bearer of the connection. The FT shall switch
transmission and reception from the old bearer to the new bearer in the frame after the confirm message has been sent.
The PT shall switch transmission and reception from the old to the new bearer in the frame where the grant message is
sent.

The frequency replacement request, confirm and grant messages can be duplicated, when possible, in all the Bn sub-
fields of the time slot (see 7.3) in order to improve the probability that the message is recognized (message type decoded
and related CRC correct) by the peer entity.

The frequency replacement request, confirm and grant messages can overrule the T-MUX algorithm (see 6.2.2) when
sent as Mt messages.

Frequency replacement grant messages received after the first one should be ignored.

10.7 C/O bearer release

10.7.1 General

Bearer release describes the release of a TBC which controlled a duplex or a double simplex bearer.
A bearer release may be caused by several events:
a) the MBC on either side initiates a bearer release;

b) a bearer in setup phase cannot be connected to an MBC. Here the LLME initiates a bearer release (see single
bearer setup procedures);

c) a TBC received faulty MAC messages during setup (see setup procedures);
d) the TBC releases the bearer due to a timeout. See handshaking requirement, (see subclause 11.5);
e) the TBC receives a release message error free.

NOTE 1: Event b) should not occur for double simplex bearers. Here the channels have to be negotiated before
transmissions on a double simplex bearer start.

A bearer release is initiated when on either side one of the events a) .. d) occurs. The FP shall only release a bearer if it
has previously received a MAC control message referencing that bearer with correct FMID and PMID. Two bearer
release procedures exist:

- the unacknowledged bearer release procedure; and
- the acknowledged bearer release procedure.

The unacknowledged bearer release procedure is always applied for a release of a duplex bearer, and for a double
simplex bearer only if the MBC on the transmitting side decides to release the bearer. During this procedure MAC
RELEASE messages (see subclause 7.2.5.3.13) are transmitted and afterwards the TBC stops transmitting. As a
consequence, one of the events d) or e) will occur at the far end.

NOTE 2: If event d) is recognized at the far end a second bearer release procedure is initiated.
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The acknowledged bearer release procedure is applied when the receiving end of a double simplex bearer decides to
release this bearer (events a), ¢) and d)). The release is negotiated on a duplex bearer.

NOTE 3: A connection release may interrupt this procedure.
10.7.2 Bearer release procedure description

10.7.2.1 Unacknowledged release procedure

The unacknowledged release procedure shall be applied to release duplex bearers, and double simplex bearers only by
the transmitting side (exception for double simplex bearer, see subclause 10.7.2.3).

The unacknowledged release procedure uses the RELEASE message. This message allows the reason for a bearer
release to be reported (only for advanced connections).

All sets of MAC connection control messages contain a RELEASE message. The unacknowledged bearer release
procedure shall use the RELEASE message of that message set which was used to setup the bearer. If this message is
transmitted in the B-field, the message may be duplicated into all subfields.

The RELEASE message appears twice without any warning, replacing the normal transmission. The message is sent two
times in successive frames on that bearer which has to be released, and the transmitting end releases the radio channel
immediately afterwards. If the TBC is connected to an MBC and it was not the MBC's decision to release the bearer, the
TBC reports this event to the MBC and indicates the reason. Finally the MAC releases the TBC.

The receiving end shall release the channel immediately after successful receipt of any RELEASE message. If the TBC
is connected to an MBC the TBC shall report this event to the MBC and indicate the reason. The MAC shall release the
TBC afterwards.

10.7.2.2 Acknowledged release procedure
The acknowledged release procedure is only used to release double simplex bearers when initiated by the receiving end.

NOTE: The receiving end of double simplex bearers may only initiate an acknowledged release of any of these
bearers when at least one established duplex bearer exists. Otherwise the TBC is released without any
negotiation.

The receiving end of a double simplex bearer may request a release of this bearer by sending a RELEASE message on
any bearer in reverse direction. Within this message the setting of the LBN shall identify the double simplex bearer, and
whenever necessary the reason shall be set.

During bearer handover it is possible that the receiving end initiates an acknowledged bearer release either for the "new"
bearer or for the "old" bearer due to a timeout. To avoid ambiguity the reason shall be set to "bearer handover
successfully completed” or to "bearer handover failed". The first command means to release the "old" bearer the latter
command indicates to release the "new" bearer.

If the transmitting end of an established double simplex bearer receives a RELEASE message for this bearer, it shall
proceed with an unacknowledged bearer release.

The receiving end of a double simplex bearer may correctly receive a RELEASE command issued during the
unacknowledged release procedure. In this case the bearer release is confirmed, the MAC releases the TBC and the
procedure stops. If no release command is received within T213 frames after initiating the procedure the receiving end
of the double simplex bearer shall use the channel list procedure to verify the channel status. The transmitting end may
reply with an GOOD or a POOR message. These two messages indicate that the bearer is released. The MAC releases
the TBC and the procedure stops. If the reply is the ACTIVE message the release procedure shall be repeated.

10.7.2.3 Fast release procedure
The fast release procedure allows to switch the transmission direction of double simplex bearers very quickly.

The fast release procedure shall only be used during connection modification (see subclause 10.3) to release double
simplex bearers. The procedure is always initiated by the MBC of the transmitting side and uses the RELEASE message
with the reason set to "reverse".
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Both sets of advanced MAC connection control messages, A-field and B-field, contain this RELEASE message. The fast
release procedure shall use the RELEASE message of that message set which was used to setup the bearer. If this
message is transmitted in the B-field, the message may be duplicated into all subfields.

The RELEASE message appears in one TDMA frame on both physical channels of the double simplex bearer. The
transmitting end releases the radio channel immediately afterwards and starts to scan on both radio channels for at least
4 TDMA frames. Within this 4 frames the "old" receiving side is now allowed to setup directly a double simplex bearer

in the reverse direction.

The receiving TBC of a RELEASE message with the reason set to "reverse" shall report this event to the MBC. The

MBC shall decide either to release the TBC or to setup a new double simplex bearer in reverse direction. Receiving a
RELEASE message with reason set to "reverse" has the same effect as a normal release and a received LISTEN channel
list message for this physical channel pair. To setup a new double simplex bearer the MBC proceeds with the double
simplex setup procedure and takes into account that a equivalent to the LISTEN channel list message was already
received.

NOTE: The "old" transmitting side of a double simplex bearer stops transmissions after sending the RELEASE
message. If the RELEASE message is not received correctly a timeout should cause a release on the "old"
receiving side (see subclause 11.5).

10.7.2.4 REP relayed bearer release

In case of unacknowledged release procedure (see subclause 10.7.2.1) of a bearer which has been mapped with another
bearer (see subclause 10.5.1.6):

at the FT as transmitting side:

the radio channel and the associated TBC shall not be released after sending the RELEASE messages, IF it's an MBC
decision to release the bearer and IF the channel is also interlaced with another channel (see subclause 10.5.1.6 for
definitions).

at the FT as receiving side:

the radio channel and the associated TBC shall not be released after successful receiving of a RELEASE message IF the
channel is also interlaced with another channel.

10.8 C/O data transfer

10.8.1 Higher layer associated signalling (C)

All higher layer control (g and G--channel data) is protected by a MAC layer ARQ procedure. This procedure is based
on the principle that a data transmitter shall retransgéar@ G segments when no acknowledgements for these
segments have been received.

For the transmission of C-channel data time windows called ARQ windows are defined. These ARQ windows start with
the normal TDMA half frame for transmissions. Therefore, the windows are different for FT and PT:

- ARQ windows for FT start with slot O;

- ARQ windows for PT start with slot 12.

10.8.1.1 Cs-channel data

The G data service is a low rate service with a variable throughput of maximum 2 kbit/s. Independent of the number of
bearers controlled by an MBC a maximum of orgs€gment may be transmitted in a given direction in an ARQ
window of 10 ms. The same segment may, however, be duplicated over several bearers.

10.8.1.1.1 Transmission principle

a) Those TDMA frames where the T-MUX algorithm does not allgwr@éssages (see subclause 6.2.2.1) shall not
be used for transmissions o§ €egments.
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b) Csdata shall be sent only on duplex bearers. The sgsedinent may be sent on several duplex bearers during
one frame. Only one £segment shall be transmitted within one ARQ window.

c) If a Ggsegment is sent in one particular ARQ window the successful transmission of this segment is confirmed
when an acknowledgement is received in the second half of the same ARQ window on any of those duplex
bearers which carried thesGegment. Successful acknowledgement is achieved when the A-field of at least one
of these bearers was received by the sending side okthegthent without CRC failure and with the Q2 bit in
the header set to 1. In the direction FT to PT an acknowledgement is also given when Q2 equals 0 and Q1 is set
to 1 (Q1 and Q2 bit setting, see subclause 10.8.1.3).

d) A Cgsegment shall be retransmitted until the successful transmission of this segment is confirmed.
Retransmission shall be done before anothggeggment is transmitted in the same data direction.

10.8.1.1.2 Numbering principle

a) A one bit packet number is assigned to eaghggment. The number shall alter for successysegments. In
databursts containinggGegments this packet number is transmitted in the tail identification field of the A-field
header (see subclause 7.1.2).

b) Packet number "1" shall be assigned to the figst€gyment transmitted by an MBC.

10.8.1.2 Cg-channel data

A MAC_CO_DATA-req primitive carrying g&channel data delivers a set qf €&gments to the MBC. The number of

Cr segments building this set may be equal to or less than the maximum number of acceptable segments indicated by the
MBC with the MAC_CO_DTR-ind primitive (see subclause 8.4). The maximum number shall always be chosen such

that all G: segments can be transmitted in the B-field of one databurst.

Cr-channel data is transmitted as sets ps€gments, a set of 1 segment for half slot, up to 4 segments for full slot, and
up to 10 segments for double slot. Thus either all gheeg@ments of one single MAC_CO_DATA-req primitive are
contained in the B-field of an E-type databurst or pal&ta at all is in the B-field. The mapping of thesegments

onto the B-field is described in subclause 6.2.2.3.

10.8.1.2.1 Transmission principle

a) GCrdata shall be sent only on duplex bearers. The same sgsefj@ents may be sent on several duplex bearers
during one ARQ window. Only one set of €egments shall be transmitted within one ARQ window.

b) if a set of G segments is sent in one particular ARQ window the successful transmission of this set is confirmed
when an acknowledgement is received in the second half of the same ARQ window on any of those bearers which
carried the € data. Successful acknowledgement is achieved when the A-field of at least one of these bearers
was received without CRC failure and with the Q2 bit in the header set to 1. (Q2 bit setting, see
subclause 10.8.1.3).

c) a set of € segments shall be retransmitted until the successful transmission of this set is confirmed.
Retransmission shall be done before another set s€@ments is transmitted in the same data direction.

NOTE 1: Retransmissions of an already acknowledged set sé@nents is allowed as long as no new setof C
segments is transmitted.

NOTE 2: Step c) implies that retransmissions may occur on another bearer and/or with interruptions. As a
consequence the receiver should not accept amata when the A-field CRC failed.

NOTE 3: E-type databursts containing MAC control only (e.g. release) may fofdrai@missions on a bearer
even when the £data are not yet acknowledged.

10.8.1.2.2 Numbering principle

a) A one bit packet number is assigned to each set s€@ments. The number shall alter for successive sets. In
databursts containing a set gf §egments this packet number is transmitted in the BA identification of the
A-field header (see subclause 7.1.4).
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b) packet number "1" shall be assigned to the first seg@Egments transmitted by an MBC.

10.8.1.3 Q1 and Q2 bit settings for Iy and Ip_error detection services

The Q1 and Q2 bits are used for C-channel flow control and for quality control. The setting of the Q2 bit fulfils all
necessary requirements to guarantee a reliable C-channel data service.

The setting of the Q1 bits may report some further quality details which can improve the functionality. Nevertheless, the
setting of Q1 is optional and the meaning depends on the transmission direction.

The following two tables give an overview of the Q1 and Q2 bit setting for both directions.

Table 76: Q1 and Q2 sent from PT to FT

Q1 bit setting Q2 bit setting
antenna switch request (A-field CRC passed) AND (all
1 1 CF accepted when CF
segments were received)

no special action from FT (A-field CRC failed) OR (one or
requested 0 0 more CF segments not
accepted)

Table 77: Q1 and Q2 sent from FT to PT

Q1 setting for given Q2 Q2 bit setting
sliding collision 1 1 A-field CRC passed (AND
no sliding collision 0 1 B-field data accepted)*
A-field CRC passed 1 0 A-field CRC failed (OR
A-field CRC failed 0 0 B-field data rejected)*
* The indication whether or not B-field data have been

accepted/rejected is only mandatory when a set of CF segments
was received (see subclause 10.8.1.3.1).

The two following subclauses describe the setting of Q1 and Q2 in more detail.

10.8.1.3.1 Q2 bit settings

For duplex bearers the Q2 bit is the hib&the A-field header. This bit is used fog &1d G-channel flow control and
may also be used to report bearer quality. The Q2 bit shall be set in response to the last received databurst on this bearer.

The quality of double simplex bearer shall be reported with the bearer quality control message defined in

subclause 7.3.4.4. This message provides a Q2 bit for each simplex bearer. The location of the Q2 bits depends on the
logical bearer number (LBN). The Q2 bits reserved for established double simplex bearers shall be set according to the
last known quality results. The Q2 bits reserved for non-existing double simplex bearers shall be set to "0".

NOTE 1: No C-channel data is transmitted on double simplex bearers.
NOTE 2: For double simplex bearers the bib&athe A-field header is always set to 0.

NOTE 3: During bearer handover of a double simplex bearer the values of the Q2 bits for this logical bearer should
be ignored.

Rules for Q2 hit setting:

a) the Q2 bitis set to "0" whenever the A-field CRC failed. If the A-field CRC passes the Q2 bit setting is
determined by the rules b) or c);

b) when a set of £segments was received (correct A-field and BA bits indicate E-type witth€ Q2 bit setting
depends on thegdata only. Setting the bit to "1" indicates an acknowledgement for this setdaft&C(duplex
bearer only);

ETSI



174 Final draft EN 300 175-3 V1.4.2 (1999-03)

c) if the B-field contains arplsegment, an\j segment or only MAC control (see BA bit setting in the A-field
header) the Q2 bit setting depends on the transmission direction:

cl)Data from FT to PT, Q2 from PT to FT: The Q2 bit shall be set to "1";

c2)Data from PT to FT, Q2 from FT to PT: The Q2 bit may either be set to "1" or report if the B-field data
were accepted. In the latter case the Q2 bit shall be set to "1" for accepted B-field data and to "0" for rejected
B-field data. It is the manufacturer's freedom to define the rules for accepting B-field data.

Notes to rule c2):

NOTE 4: Manufacturers should set the Q2 bit according to B-field data acceptance. This option enables PTs to
initiate a bearer handover whenever the bearer quality is bad. Tests may be based e.g. on the X-field CRC
result or on B CRC results of B-subfields if MAC control or gadegment was received.

NOTE 5: Q2 setto "1"is also an acknowledgement for receivath@ (duplex bearers only). If the setting of the
Q2 bit depends on the acceptance of B-field data the Q1 bit setting option to report the A-field CRC result
should also be applied. Otherwise thedata throughput may suffer.
10.8.1.3.2 Q1 bit settings
For duplex bearers the Q1 bit is the hib&the A-field header.

The Q1 bit for double simplex bearers in reverse direction is located in the bearer quality control message defined in
subclause 7.3.4.4. This message provides a Q1 bit for each simplex bearer. The location of the Q1 bits depends on the
Logical Bearer Number (LBN) of the related double simplex bearer. All Q1 bits reserved for non-existing double
simplex bearers shall be set to "0".

NOTE 1: For double simplex bearers the hib&the A-field header is always set to 0.

NOTE 2: During bearer handover of a double simplex bearer the values of the Q1 bits for this logical bearer should
be ignored.

The setting of the Q1 bit has different optional rules for both directions.

Q1 transmitted in direction PT to FT: An RFP may be provided with antenna diversity. The PT may request the FT to
switch the antenna by setting the Q1 bit to "1". Otherwise the Q1 bit is set to "0".

NOTE 3: Requesting to switch the antenna is optional. It is allowed to set Q1 always to "0".
Q1 transmitted in direction FT to PT: The rule to set the Q1 bit depends on the Q2 setting:

a) Q2 setto 1:Q1 set to "1" indicates a detected sliding collision with another radio signal. Otherwise Q1 is set to
"0"; If the option of reporting sliding collisions is applied the setting of the Q1 bit shall report a collision on one
single received databurst on this bearer (i.e. no statistical averaging shall be applied).

NOTE 4: The indication of sliding collision is optional. It is allowed to set Q1 always to "0".

b) Q2 setto 0:Q1 may be set according to the A-field CRC result: Q1 = "1" reports CRC passed and Q1 = "0"
reports CRC failed. Otherwise Q1 is set to "0".

NOTE 5: Q1 setting according to the A-field CRC is optional. It is allowed to set Q1 always to "0".
If the option to report A-field CRC is applied the Q1 bit shall be set:
- inresponse to the last received databurst on this bearer for a duplex bearer;

- inresponse of the last known CRC result of this bearer for a double simplex bearer.

ETSI



175 Final draft EN 300 175-3 V1.4.2 (1999-03)

10.8.2 MOD-2 protected I-channel operation (Ip)

10.8.2.1 General

The modulo-2 procedure uses a 2-state packet number in the A-field header. This packet number applies to the complete
B-field of Ip data. The firstd packet sent on a new logical bearer is labelled with packet number "1".

Successful reception of the data is acknowledged independently for each logical bearer. For duplex bearers the
acknowledgement mechanism uses the Q2 and the BCK bits in the return A-field header. For double simplex bearers,
two equivalent bits, the ACK and BCK bits, for each logical simplex bearer are multiplexed into a
"MAC-MOD2-ACKS" message, and this message is sent in at least one B-subfield on at least one reverse bearer.

MOD-2 operation in the asymmetric case shall use the E32-mux or the E80-mux in the reverse direction.

NOTE: The MOD-2 receiver may use selective reception, or even majority voting to achieve CRC success.

10.8.2.2 Limiting the lifetime of packets

The originating entity (the sender of packets) is required to limit the lifetime of every data packet to an integral number
of TDMA frames, according to the service demanded by the DLC layer in the MAC_CON-req primitive.

This requirement shall be met by stopping the MOD-2 retransmission of any packet that exceeds this time limit,
irrespective of whether an acknowledgement has been received from the peer TBC. This process will typically cause
invocation of one of the "data jump" procedures described in subclause 10.8.2.5.

10.8.2.3 A-field shall always be correct

The receive procedure is required to always receive the A-field successfully before accepting any of the B-field during
MOD-2 operation.

NOTE: This requirement means that E-mode interruptions are allowed at any time. For example a B-field MAC
message ("bearer release") can be sent on the old bearer during bearer handover, without causing an
exception condition and risking data errors.

10.8.2.4 Use of the acknowledge bits

During MOD-2 operation two bits are used fpichannel flow control. These bits are located in different positions for
duplex and double simplex bearers. The two bits are:

- the Q2 bit and the BCK bit in the A-field header at positigyaral g as described in subclause 7.1 for a duplex
bearer,;

- two pairs of an ACK and a BCK bit in the quality control message described in subclause 7.3.4.4 for a double
simplex bearer.

The settings of the Q2 bit for duplex bearers and the ACK bit for double simplex bearers are different and described in
subclause 10.8.2.4.1.

The setting of the BCK bit is the same for duplex and double simplex bearers and described in subclause 10.8.2.4.2.

The two control bits Q2 and BCK shall be set individually for each duplex bearer of a symmetric or an asymmetric
connection.

The two control bits ACK and BCK in the quality control message shall be set individually for each logical half of a
double simplex bearer in asymmetric connections. The ACK bits for non-existing logical double simplex bearers shall
be set to "0" and the BCK bits to "1".

During bearer handover of a double simplex bearer, the acknowledge results for the old and the new bearer (bearers with
the same LBN) should be combined to produce a single set of results.

NOTE: Itis not allowed to transmit two differemptdegments in the same TDMA half frame on the "new" and the
"old" double simplex bearer during bearer handover (see subclause 10.6.3).
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10.8.2.4.1 Q2 and ACK bit setting for Ip_error_correction services
Q2 bit setting for duplex bearer

The Q2 bit setting influences the retransmission mechanism fepi@@nd b data. The setting of the Q2 bit is exactly
the same as inyland pb_error_detection services when transmitted in PT to FT direction (see subclause 10.8.1.3.1).

NOTE 1: When and segment was received (A-field CRC correct and the BA bits sgstEgiment with number 0
or 1) the Q2 bit is set to "1", regardless of the results of the B-field CRCs. The MOD-2 retransmission
scheme assumes for proper operation, that the packet numbero$égyenent is then known to the |
data receiver.

ACK bit setting for double simplex bearer:

Data received on a double simplex bearer is acknowledged on another bearer in reverse direction. The reverse bearer
provides an ACK bit for each simplex bearer in forward direction.

NOTE 2: One of the two simplex bearers used gatdta transfer and the reverse bearer for acknowledgements may
be in adjacent slots. Therefore it is probably not possible for the data receiver to always set the ACK bit in
response to the last received databurst.

The ACK bit on the reverse bearer does not influence §@n@ the € retransmission scheme and is set as follows:

- for services using MOD-2 MAC retransmission the ACK bit reports the last correctly recepacket number,
i.e. the packet number indicated in the last received A-field with correct CRC and the BA bits indicdéiteg |

Exception: When receiving a RESET message (duripgbadrer reset procedure, see subclause 10.8.2.5.3)
the ACK bit shall be reset to "0".

10.8.2.4.2 BCK bit setting
In MOD-2 mode the second control bit, BCK, is used to reportgpadket number of the next expectpdégment.

NOTE: An unilateral jump procedure (see subclause 10.8.2.5.2) may toggle the BCK bhit.

10.8.2.5 Data jump procedures

"Data jump" is defined as the name for any procedure that is used to unstick a bearer that is failing to tragndatd its |
successfully. This is required to stop a retransmission when the packet lifetime has expired, or to stop a transmission if
the packet has been rescheduled (via another bearer). There are three data jump procedures:

- bearer replacement (incl. bearer release);

- unilateral (unacknowledged) jump;

- lpbearer reset.

NOTE 1: In the preferred implementation the MBC functional block contains the data jump control.

NOTE 2: Data jump procedures may cause a loss and/or a duplication of data.

NOTE 3: Rescheduling of data packets has to be taken into account by the transmitting side in respect to the agreed

packet lifetime. The rescheduled packets may be sent on any bearer of the connection.

10.8.25.1 Bearer replacement

In the event of repeated data errors, bearer handover is the expected MAC response. Bearer handover is attempted, and

bearer release may occur if the handover is unsupported or unsuccessful. If a (non-seamless) handover is done - here
defined as "bearer replacement”, then it can provide a data jump.

During normal bearer handover a new bearer with the same LBN is created. The packet numbering of both bearers is the

same, andd data is duplicated on both bearers.
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"Bearer replacement" is defined to be the case where an old bearer is replaced with a new bearer that has a different
LBN. For bearer replacement the new bearer contains independent packet numbesiMfXDr2 protected data. Now
the data on a new bearer may be different data or may (still) be a duplicate of the data on the old bearer.

NOTE 1: Due to the inevitable lower performance obtained by this procedure, the bearer handover procedure
should be used in the event of repeated errors.

NOTE 2: In case the bearer replacement procedure is used for connections where the agreed target value equals the
minimum, timer T201 allows the amount of bearers to be less than the minimum during 5 seconds.

10.8.2.5.2 Unilateral jump

The unilateral jump process is described with two state tables, one for the transmitter, and one for the receiver.
Receiver:

The three state variables at the receiver are:

- LAST-BCK meaning "what packet number was transmitted in the last BCK bit to indicate the number of the next
expectedp segment”;

- LAST-PKT meaning "whatd packet number appeared in the last databurst with correct received A-field and
containing p data”;

- THIS-PKT-NO meaning "what IP packet number appears in the databurst just received with correct received
A-field and containinggd data".

- NEXT-PK-NO meaning "what Ip packet number the Receiver shall ask for in the next burst".

The Receiver, after evaluating the A-CRC of the received Ip packet (see subclause 10.8.2.3.) evaluates the state
variables following table 78 to know how the Transmitter acted; after that, it evaluates the Rb-CRCs of all the B
subfields and shall act as indicated in table 79.

Table 78
THIS-PKT=LAST-PKT THIS-PKT=LAST-BCK How transmitter acted
(a) | yes yes retransmit
(b) | no yes normal advance
(c) | yes no unnecessary retransmit
(d) | no no jump
Table 79
Table 78 state Rb-CRC result how Receiver shall act
(®) Rb-CRCs passed |NEXT-BCK =LAST-BCK + 1 (MOD 2); RX requires
a new Ip packet
(®) Rb-CRCs failed NEXT-BCK = LAST-BCK; RX requires the
retransmission of the Ip packet
(b) Rb-CRCs passed |NEXT-BCK =LAST-BCK + 1 (MOD 2); RX requires
a new Ip packet
(b) Rb-CRCs failed NEXT-BCK = LAST-BCK; RX requires the
retransmission of the Ip packet
(c) Rb-CRCs passed | NEXT-BCK = LAST-BCK; RX still requires the same
Ip packet
(c) Rb-CRCs failed NEXT-BCK = LAST-BCK; RX still requires the same
Ip packet
(d) Rb-CRCs passed | NEXT-BCK = LAST-BCK; RX requires a new Ip
packet (alignment to TX jump), the Ip packet just
received is accepted
(d) Rb-CRCs failed NEXT-BCK = LAST-BCK + 1 (MOD 2); RX requires
the retransmission of the Ip packet (alignment to TX
jump), the Ip packet just received is rejected
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Transmitter:
Define:LTI p = packet number of the last transmittegégment.
The two state variables at the transmitter are:
2ACKN meaning "has the receiver acknowledged theplsllleast once?";

- for duplex bearer the LHis acknowledged by receiving an A-field correct and with the Q2 bit set to 1 (see
subclause 10.8.2.4.1);

- for double simplex bearer the L3 Is acknowledged by receiving an A-field correct and with ACK set to
LTl p (see subclause 10.8.2.4.1).

NOTE 1: For double simplex bearer this process is independent for both simplex bearers.
NOTE 2: ACKN is reset to "no" if the transmission of a ngwphcket starts.

LAST-BCK meaning "what was the setting of the last correct received BCK bit (with the BCK bit the receiver
reports the next expecteglpacket)?".

NOTE 3: If ZACKN switches to "yes" also a new BCK is received.

Table 80
Y ACKN LTIp = LAST-BCK How transmitter shall act
(@ | yes no normal advance (or retransmit)
(b) | yes yes retransmit or jump
(c) no no retransmit or jump
(d) no yes retransmit or jump

The transmitter shall use the jump procedure when the packet limit lifetime expires.

In state (b) the transmitter can choose between retransmission and jump. Its choice is reflected in the pkt number chosen.
If jump the pkt number toggles if retransmit the pkt number is unchanged.

10.8.2.5.3 MAC Ip bearer reset

Any Control using an E-Type multiplex interrupgsdata flow on a physical channel of a logical bearer without
warning. A MAC | bearer reset on that half of the logical bearer which uses a particular physical channel is
accomplished by the transmission of a RESET_REQUEST message on that physical channel.

NOTE: During bearer handover one half of a logical bearer may consist of two physical channels, one physical
channel belonging to the 'old' bearer and one belonging to the 'new' bearer. The reception of a
RESET_REQUEST message on either of these physical channels indicgiégaret reset. No U-type
multiplex, i.e. p-channel data, would be sent on either of these physical channels until the-Ndé&reér
reset is completed.

The transmitter (T-side) repeats the RESET_REQUEST message on the same logical half bearer until a
RESET_CONFIRM message is received in reply or the bearer is released. No fudidtarshall be sent on this bearer,
until the reply is received.

The receiving end (R-side) of a RESET_REQUEST message shall reset the packet number sequence variable and the
receive buffers of that logical half bearer on which the message was received. The R-side shall reply with a
RESET_CONFIRM message. The RESET_CONFIRM message may be transmitted on any bearer with capacity in
direction to the T-side, and may be duplicated onto more than one bearer.

If possible the RESET_REQUEST and RESET_CONFIRM messages should be duplicated onto more than one
B-subfield of a bearer. The RESET messages are defined in subclause 7.3.4.3.

Upon receipt of RESET_CONFIRM the T-side may resume transmissigrdatd on the logical half bearer, starting
with packet 1.
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10.8.3 Higher layer unprotected information (IN) and MAC error detection
services (Ip)

10.8.3.1 In_minimum_delay service

Each U-type databurst carries ogedata segment. The MBC asks for egg¢lildta segment with a MAC_CO_DTR-ind
primitive and receives ong lsegment from the DLC in a MAC_CO_DATA-req primitive (see subclause 8.4).

NOTE: During bearer handover two established bearers may be assigned to one logical begreiatahe |
segments transmitted in one TDMA frame on these two bearers need not be the same.

10.8.3.2 In_normal_delay and Ip_error_detection services

At the beginning of each TDMA half frame the MBC shall dispose of all I-changek (k-channel) segments which

are transmitted in this TDMA half frame (see subclause 8.4). The number of segments equals the number of logical
simplex bearers which are allocated for I-channel data transmissions in this TDMA half frame. The segments shall be
assigned to the allocated logical simplex bearers in ascending order: the first segment to the logical simplex bearer with
the smallest LBN number, the last segment to that bearer with the highest LBN number.

NOTE 1: There might exist additional logical simplex bearers which are reserved for transmissions of extended
control.

NOTE 2: The list of available LBN numbers may be not continuous: In one TDMA half frame there might be 4
logical simplex bearers with e.g. LBNs 1, 2, 4 and 7 to transmit I-channel data, one simplex bearer with
LBN 6 which is used to transmit extended control and two logical simplex bearers with the LBN numbers
3 and 5 for receiving data. Bearers with successive LBNs might not be in consecutive slot order.

10.9 C/O procedures for FT connections with CRFP

The following procedures provide means to address CRFPs on one physical relayed connection of an FT with a PT. The
connection with the PT is either in relay state or local state. In relay state, all higher layer C-plane signalling shall be
relayed by the CRFPs between FT and PT. In local state, all higher layer C-plane signalling shall be buffered at the FT
and CRFP. The local state is a temporary state to allow higher layer communication between FT and a specific CRFP.
The procedures defined in this section are required to support encryption of connections relayed by a CRFP.

10.9.1 Dual C/O bearer setup

AtFT:

Initially a bearer will be established between the FT and CRFP (identified by its PMID). The FT regards the CRFP
initially as a PT. A relayed bearer setup as defined below can only be accepted at the FT when a barer to the CRFP
already exists. By definition the FT is then in the local state.

A relayed bearer setup, indicated by the "bearer_request" without the "first PT transmission" code, shall be treated at the
FT as a request from a CRFP. The TBC shall request the LLME to be connected to the MBC related to the PMID (of the
PT) received in the message. Then the connection setup procedure as defined in subclause 10.2 shall continue. The FT is
now establishing the connection via the CRFP with the PT identified by the PMID. When the first bearer of the

connection with the PT is established, the connection shall automatically enter the relay state.

At the FT multiple logical connections have been established on one physical connection. However only one logical
connection shall be active at the same time, and the other logical connection is suspended.

10.9.2 CJ/O connection release of connection with CRFP

When the MBC related to a PT is released, the FT shall release all MBCs associated with the corresponding TBCs.
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10.9.3 C/O connection suspend and resume

Modification of the state of the connection with a CRFP after the connection is established, can be accomplished by
suspending/resuming connections with the related MBC's in FT and CRFP. This procedure may be necessary to update
cipher keys in the CRFP.

AtFT:

To support the communication with a specific CRFP, the FT shall be able to address a specific CRFP identified by the
PMID on one physical MAC connection. The FT shall be able to temporarily suspend the connection with the PT.

The LLME at the FT shall decide to change the connection of a TBC from one MBC (MBC_1) to another MBC
(MBC_2), that is suspended. First the LLME shall suspend the connection of MBC_1 for transmission and resume
connection of MBC_2 for transmission. The MBC _1 shall still receive channel data. The MBC_2 then issues the called
address (FMID/PMID) to the TBC. The TBC shall transmit an "access_request" on the active TBC with the "normal
MT transmit" code.

When the TBC receives "bearer_confirm" the TBC shall report to the MBC_2 that the switch is successfully established,
which immediately (next frame) resumes the connection with MBC_2 for reception and suspends the connection with
MBC_1 for reception.

In case of a basic connection, the access request and bearer confirm messages belong to the basic connection control set
and in case of an advanced connection, the access request and bearer_confirm messages belong to the basic connection
control set.

NOTE: This procedure can be used for single bearer connections and multi bearer connections. Furthermore it
supports allj; and b channels.

11 Medium access layer management procedures

11.1  Broadcasting

11.1.1 RFP transmission

The DECT fixed part's management entity makes all the N and Q-channel information available to the BMC by means
of a MAC_ME_RFP_PRELOAD-req primitive (see subclause 8.3.2.1). The LLME may update this information at any
time. This primitive is used to give the MAC layer the SARI messages (see subclause 7.2.3.6).

11.1.2 PP reception

The MAC layer of the PP passes Q and N logical channel information to the LLME by means of a MAC_ME_INFO-ind
primitive. If necessary, the LLME responds with a MAC_ME_INFO-res primitive (see subclause 8.3.2.3).

The PP shall understand and comply with all Q-channel information that is needed for the service that the PP requires.
For example, a PP that requires an RFP to supply it with frequency control information, shall check that the RFP
provides this capability before attempting to establish a connection with it.

11.2 Extended system information

11.2.1 PP requests

The PP may use this facility to submit its ARI(s) for checking by the RFP in its TARI list. The procedure is invoked by
the LLME passing a MAC_ME_EXT-req primitive (see subclause 8.3.2.4) to the MAC layer. When the MAC layer has
received a reply from the RFP, it issues a MAC_ME_EXT-cfm primitive (see subclause 8.3.2.4) containing the SDU.
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11.2.2 RFP response

An RFP of an FP that provides the extended system information service shall issue a MAC_ME_EXT-ind primitive to
the LLME after receiving an extended system information request. The LLME may return a reply with a
MAC_ME_EXT-res primitive. Data delivered within this primitive shall be transmitted within T206 frames after
receiving the extended system information request.

11.3 PP states and state transitions

Refer to figure 7 for PP states and transitions.

11.3.1 Actions in Idle_Unlocked and Active_Unlocked states
In the Idle_Unlocked state, a PP need not do anything.
In the Active_Unlocked state, PPs occasionally try and enter the Idle_Locked state (see subclause 11.3.2).

A PP may change between the Idle_Unlocked and the Active_Unlocked state as it wishes.

11.3.2 Entry into the Idle_Locked state

An Active_Unlocked PP occasionally scans for a DECT fixed part with which it can enter the Idle_Locked state. The
timing of the start and end of this scan are controlled by the management entity which should consider such things as
power consumption and SARI list length.

NOTE: The primitives PL-ME-SYNC, PL-RX, PL-ME-SIG_STR are described in subclauses 7.1 and 7.2 of the
DECT physical layer (see EN 300 175-2 [2]).

The scan can be achieved using PL_ME_SYNC primitives to obtain slot timing and PL_RX primitives to obtain N and
Q-channel information. The Q-channel information allows frame, multi-frame, and receiver scan synchronization to be
obtained.

The PP uses a MAC_ME_INFO-ind primitive to pass a PARI or a SARI to the management entity. The management
entity issues a MAC_ME_INFO-res containing the PARI only if it identifies an acceptable ARI.

The PP should then use PL_ME_SIG_STR and PL_RX primitives to select the RFP (that transmits the above PARI)
with the strongest signal strength.

If the PP wishes to enter the Idle_Locked state it shall extract all the transmjitiefdi@ation that is necessary for all
the MAC and physical layer service types that it can use.

EXAMPLE: If a PP can implement encryption and only B-field connection setups, it has to receive the
"multiframe number" and the "fixed part capabilities" messages.

After this Qr information has been obtained, the PP may enter the Idle_Locked state.

11.3.3 Actions in the Idle_Locked state

In the Idle_Locked state, the PP shall maintain frame and multiframe synchronism with the FP and may occasionally
scan for RFPs with a stronger signal strength. If a stronger RFP is found, then the PP may lock to this RFP instead. In
addition the PP should be able to receive paging messages and may provide the means to detect connection setup
attempts from the FP (fast setup).

In order to remain in the Idle_Locked state the PP shall:
- resynchronize its timing with the FP's timing at least every T216 multiframes (see EN 300 175-2 [2]);
- receive in frame O at least one A-field with correct CRC every T207 seconds; and

- receive at least one;Nype tail containing the PARI in the MAC_ME_INFO-res primitive every T208 seconds.
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If any of these conditions are not met, the PP shall enter either the Active_Unlocked state or the Idle_Unlocked state.
At any time an Idle_Locked PP may leave this state and enter either the Active_Unlocked state or the Idle_Unlocked
state.

11.3.3.1 Page detection in Idle_Locked state

In Idle_Locked state the PP should receive tgel@annel. To provide this function three typical modes of operation for
an Idle_Locked PP are described below.

High duty cycle Idle_Locked mode:the PP receives allfchannel data that is transmitted in frames 0, 2, 4, 6, 10, and
12 of the multiframe sequence. High duty cycle Idle_Locked mode enables a PP to receive fast pages (see
subclause 9.1.3)

NOTE 1: Higher layer functions are used to ascertain whether a PP is likely to respond to fast paging (see
EN 300 175-5 [4]).

Normal Idle_Locked mode:the PP at least receives anyg-&annel data transmitted in frame 0 and in any additional
frames that are commanded by the extend flag.

Low duty cycle Idle_Locked mode:in at least one out of every four multiframes the PP shall attempt to receive any
Bgs-channel data transmitted in frame 0 and in any additional frames that are commanded by the extend flag. Unless the
FP broadcasts that low duty Idle_Locked mode is supported (see "page repetition bit" in "fixed part capabilities",
subclause 7.2.3.4) the PP shall not enter this mode.

NOTE 2: PPs in low duty cycle Idle_Locked mode do normally not receive long page messages which are used by
higher layers for connectionless downlink services.

11.3.3.2 Setup detection in Idle_Locked state

PPs may allow FPs to setup a connection without prior paging. This process is called fast setup and described in
subclause 10.2.3.

NOTE 1: Higher layer functions are used to ascertain whether a PP is likely to respond to fast setups attempts.

To provide the fast setup capability the PP's receiver scan sequence is synchronized with that of the RFP (see
subclause 11.9). It receives in every slot on the scanned RF channel and is looking for a "bearer request" message
containing its own PMID.

NOTE 2: The RFP transmissions do not indicate the first transmission with a special header coding.
For RFP transmissions, the "Paging tait)(Rises the same header coding as the "First PT transmission" header code.
The correct meaning of this coding shall be implied by the direction of transmission (see subclause 7.1.2).
11.3.4 Idle_Locked and Active_Locked state transitions

Entry into the Active_Locked state can only be achieved from the Idle_Locked state. This transition is achieved by the
establishment of a connection, as described in subclause 10.2.

When an Active_Locked PP releases its last existing connection, it shall return to the Idle_Locked state.

11.4  Physical channel selection

The physical channel selected for a MAC bearer is only allowed to be changed due to a detected need to change it.
Typical needs are detection of bad quality or interference on the physical channel in use, detection of an RFP that is
stronger than the own RFP, detection of a physical channel with less interference than the one in use, and detection of
local congestion.
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11.4.1 The channel selection lists

Prior to the first transmission on any bearer DECT RFPs and PPs have to select physical channels. To find appropriate
channels the channels shall be ordered according to the measured field strength.

The term "channel" refers to the relevant physical channel of a TDD pair (i.e. two time slots using the same frequency,
and starting points of the time slots are separated by 0,5 frame). The RSSI measurement in the relevant physical channel
determines the selection performance for one or both physical channels of a TDD pair. The choice of the relevant
physical channel of a TDD pair depends on the wanted bearer type.

a) Duplex bearer:

for a duplex bearer the relevant physical channel is the receiving physical channel, e.g. for a PP the RSSI
measurement in slot 3 on frequengyléfines the selection performance to use slot pair (3/15) on this frequency
as a duplex bearer.

b) Double simplex bearer:

for a double simplex bearer the relevant physical channel is that channel of the TDD pair with the higher
measured field strength, e.g. for a PP the higher of the RSSI values measured in slots 3 and 15 on frequency f
defines the selection performance to use slot pair (3/15) on this frequency as a double simplex uplink bearer.

c) Simplex bearer:

for a simplex bearer the relevant physical channel in the transmitter is different for PPs and RFPs. For PPs it is
the receiving TDD half of the desired physical channel, e.g. the RSSI measurement in slot 3 on frequency f
defines the selection performance to use slot 15 on this frequency as an uplink simplex bearer. For RFPs it is that
channel of the TDD pair with the higher measured field strength.

Table 81
Wanted bearer type Relevant physical channel of the TDD pair
Selection by a PP Selection by an RFP

duplex channel in normal receiving channel in normal receiving
TDD half frame TDD half frame

simplex channel in normal receiving channel with higher measured
TDD half frame RSSI

double simplex channel with higher measured channel with higher measured
RSSI RSSI

The resolution of the RSSI measurement shall be better than or equal to 6 dB as defined in EN 300 175-2 [2]. The
lowest boundary shall be equal or less than - 93 dBm. Channels with a measured RSSI of less than this lowest boundary
are considered as quiet channels, and may be immediately selected for a bearer setup attempt. An upper limit may be
defined where a channel is considered to be busy. Channels with a RSSI of more than this upper limit need not be
ordered with a resolution of 6 dB, but these channels shall not be selected for a bearer setup attempt. Channels with a
measured field strength which lies between these two boundaries shall be ordered according to the measured field
strength into "n" bands. The RSSI difference of all channels within the same band shall not exceed 6 dB.

NOTE 1: The upper limit may be a variable which depends on the interference environment. Nevertheless the upper
limit can not exceed the highest field strength for which a receiver guarantees a RSSI measurement
resolution of 6 dB.
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The description above leads to the "n"-bandbin model, given in figure 112.

RSSI o RSSI band comment
> max dBm 00 busy busy, don't try
<6dB b(n)
<6dB b(4) possible
<6dB b(3) candidates
<6dB b(2)
<6dB b(1)
< min dBm 00 quiet quiet, always
allowed

max dBm : upper limit, not specified.
min dBm : lower limit, < -93 dBm.

Figure 112

Depending on the wanted bearer type a basic channel list can be modelled where a quality assignment based on the
measured RSSI exists for each TDD pair of physical channels, i.e. for each slot pair of each frequency. The quality
assignment is either a band number (b(1), ... ,b(n)), a "busy" sign or a "quiet" sign.

The basic channel list describes the overall DECT interference environment for a given upper limit "max" and does not
depend on any system restrictions. It is not required that DECT equipments set up a complete basic channel list.
However, different slot types require different channel lists.

In reality there might exist channels which cannot be measured or used.

EXAMPLE 1: A DECT equipment may be unable to use slot pair (4/16) on frequghayifhg at the same time
an established bearer on slot pair (3/15) and frequgncy f

EXAMPLE 2: A DECT equipment may be unable to measure the RSSI in slot 15 and frequehig having a
bearer established in slot pair (3/15) and frequepcy f

EXAMPLE 3: An RFP may not be allowed to support all 10 DECT frequencies.

A modified channel list shall therefore take into account all known restrictions. "busy" is used below as a general term
for channels that shall not be used. A DECT equipment shall be able to create a modified channel list with following
properties:

a) all entries of own blind slots or blind TDD channel pairs shall be regarded as busy;
b) not supported frequencies at the FP shall be regarded as busy.

NOTE 2: The information concerning frequencies that are not supported at the FP are broadcast by the FP with the
static system information message (see subclause 7.2.3.2).

The following deviations are allowed for the modified channel list:

a) if all possible candidates are below the lower limit "min”, the list of quiet channels need not be complete.
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b) the uppermost band of possible candidates (band b(n)) need not be complete, i.e. there might exist channels
belonging to b(n) which are regarded as "busy". Nevertheless, the bands below the band b(n) as well as the list of
quiet channels have to be complete.

NOTE 3: These two deviations allow the RFP or PP to only create a list of m candidate channels which are quiet
and/or the quietest channels. Here the upper limit "max" is a variable and depends on the interference
environment. All except the m quietest channels are regarded as "busy".

In addition further channels may be regarded as busy due to restrictions at the far end, e.g. received blind slot or POOR
channel information.

NOTE 4: Blind slot information is temporary and specific for each RFP of an FP.
PPs should take into consideration a recognized connectionless downlink bearer or a dummy bearer of the locked RFP.

NOTE 5: The PP's RSSI measurement for the channel used by the RFP for the broadcast or connectionless service
will normally lead to the decision not to select it. Nevertheless this channel may be the preferred channel
for a new bearer, e.g. a connectionless uplink bearer or a duplex bearer when allowed (see fixed part
capabilities, subclause 7.2.3.4).

The maintenance of the modified channel list may be done regularly or upon need, subject to rules in subclauses 11.4.2
and 11.4.3.

11.4.2 Physical channel and RFP selection at the PP

A PP shall be in a locked state (ldle_Locked or Active_Locked) before it may start transmission on a physical channel.

The initial set up should be performed so as to always connect to the strongest possible RFP, and it shall use the signal
strength values obtained with PL_ME_SIG_STR primitives as a criteria. Therefore it is recommended to make at least 3
attempts to the strongest RFP before selecting the next strongest RFP.

The selection of physical channels shall be subject to all of the following rules:

a) for a duplex bearer the TDD pair including the dummy bearer may only be selected when allowed (see
subclause 7.2.3.4);

b) unless the selected channel has a measured RSSI that meets the "quiet" criterion (see subclause 11.4.1), the
complete modified channel list shall have been updated within the last T209 seconds;

¢) channels marked as "busy" shall not be selected;
d) for bearer handover and for setting up the pilot channel gf arormal_delay or arplservice:

dl)if the quietest unselected channel is marked as "quiet": if none of the unselected quiet channels can be
accessed within the next three TDMA frames, a channel of bands b(1) or b(2) may be selected; otherwise a
quiet channel shall be selected for the next setup attempt;

d2)if the quietest unselected channel is in band b(x), x < (n-1): If none of the unselected channels in band b(x)
can be accessed within the next three TDMA frames, a channel of bands b(x+1) or b(x+2) may be selected,;
otherwise a channel of band b(x) shall be selected for the next setup attempt;

d3)if the quietest unselected channel is in band b(n-1): If none of the unselected channels in band b(n-1) can be
accessed within the next three TDMA frames, a channel of band b(n) may be selected; otherwise a channel of
band b(n-1) shall be selected for the next setup attempt;

d4)if the quietest unselected channel is in the highest band b(n): A channel in band b(n) shall be selected for the
next setup attempt;

e) for all other bearer establishments:

el)unless all channels marked as "quiet" have been selected at least once, no channel of the bands b(1) to b(n)
shall be selected;
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e2)unless all channels of the bands b(1) to b(x-1) have been selected at least once, no channels of the band b(x)
shall be selected;

f) in any time window of T210 seconds the number of channel selections shall not exceed the value N202
multiplied by a factor which depends on the number of required bearers (see table 82).

The number of required duplex and double simplex bearers is calculated as the difference between the target
number of bearers and the number of already established bearers at the beginning of the time interval.

Table 82
Number of Maximum
required bearers number of
selections
1* N202
2-3 2 *N202
4-7 3 * N202
8-15 4 * N202
> 15 5 * N202

NOTE 1: For uplink simplex bearers a lower limit is defined in subclause 9.2.1.

NOTE 2: For multibearer connections a complete set of channels may be selected at the start of the connection
establishment procedure using the channel selection rules. The parallel setup attempts of the multibearer
connection may then use these selected channels in any order (for example the order of known receiver
scanning and/or an order indicated by received channel list messages).

g) unless a "GOOD" or a "LISTEN" channel list message or "acceptable channel" information is received a channel
shall not be reselected for access to the same RFP until the modified channel list has been completely updated:;

h) a channel may only be selected if it is checked within the last 2 frames before the first transmission, and the RSSI
shall not be more than 12 dB stronger than the previous value (checking channels: see subclause 11.4.1);

EXAMPLE: Having made a RSSI measurement with a 6 dB resolution the channel may still be selected for a
new bearer when it belongs to band b(x+1), assuming the channel was previously in band b(x). The
channel shall not be selected for a new bearer if it belongs to a band higher than b(x+1).

i) the PP may use information from the RFP (e.g. "acceptable channel” or "channel list" information) to aid its
choice of channel. Nevertheless, rules a) to h) shall not be violated.

NOTE 3: For simplex uplink bearers this selection procedure is only applied when no dummy or C/L downlink
bearer has been found. Otherwise the TDD pair of this downlink bearer has to be chosen for the uplink
(see subclause 9.2.2).

In addition to these rules it is recommended not to use any channel pair for setting up a duplex or a double simplex
bearer to a specific RFP when a C/L downlink or a dummy bearer of another RFP was recognized in the normal receive
channel of the PP (slot 0..11).

It is allowed to use the PP channel selection rules for simplex bearers for setting up a dummy bearer when a PP acts as
the RFP in PP-to-PP direct communication mode.

11.4.3 Physical channel selection at the RFP

For an FT initiated setup of a duplex bearer (fast setup, see subclause 10.5.1.3) and for setting up a double simplex
downlink bearer (see subclause 10.5.1.4) the RFP shall know the receiver scanning sequence of the PP before it may
transmit a "bearer request” message on a physical channel.

For the creation of a dummy bearer following the termination of all other bearers at an RFP, the RFP should select
without interruption the channel previously occupied by the last active downlink bearer. The selection of physical
channels in all other circumstances or if this recommendation is not followed shall be subject to all of the following
rules:
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unless the selected channel has a measured RSSI that meets the "quiet" criterion (see subclause 11.4.1), the
complete modified channel list shall have been updated within the last T209 seconds;

channels marked as "busy" shall not be selected;

for setting up the pilot bearer and for bearer handover of a double simplex bearer when the RFP is in operation as
the T-Side:

cl)if the quietest unselected channel is marked as "quiet". If none of the unselected quiet channels can be
accessed within the next three TDMA frames, a channel of bands b(1) or b(2) may be selected; otherwise a
quiet channel shall be selected for the next setup attempt;

c2)if the quietest unselected channel is in band b(x), x < (n-1). If none of the unselected channels in band b(x)
can be accessed within the next three TDMA frames, a channel of bands b(x+1) or b(x+2) may be selected;
otherwise a channel of band b(x) shall be selected for the next setup attempt;

c3)if the quietest unselected channel is in band b(n-1). If none of the unselected channels in band b(n-1) can be
accessed within the next three TDMA frames, a channel of band b(n) may be selected; otherwise a channel of
band b(n-1) shall be selected for the next setup attempt;

c4)if the quietest unselected channel is in the highest band b(n). A channel in band b(n) shall be selected for the
next setup attempt;

for all other bearer establishments:

d1)unless all channels marked as "quiet" have been selected at least once, no channel of the bands b(1) to b(n)
shall be selected;

d2)unless all channels of the bands b(1) to b(x-1) have been selected at least once, no channels of the band b(x)
shall be selected;

in any time window of T210 seconds the number of channel selections shall not exceed the value N202
multiplied by a factor which depends on the number of required bearers (see table 83);

The number of required double simplex bearers is calculated as the difference between the target number of
bearers and the number of already established bearers at the beginning of the time interval.

Table 83
Number of Maximum
required bearers number of
selections
1*N202
2-3 2 *N202
4-7 3 *N202
8-15 4 * N202
> 15 5* N202

NOTE 1: Setting up dummy or C/L downlink bearer needs only one selection. Therefore no limit for simplex

downlink bearer is needed.

NOTE 2: For multibearer connections a complete set of channels may be selected at the start of the connection

f)

establishment procedure using the channel selection rules. The parallel setup attempts of the multibearer
connection may then use these selected channels in any order (for example the order of known receiver
scanning and/or an order indicated by received channel list messages).

unless a GOOD or a LISTEN channel list message is received a channel shall not be reselected for access to the
same PP until the modified channel list has been completely updated,;

g) achannel may only be selected if it is checked within the last 2 frames before the first transmission, and the RSSI

shall not be more than 12 dB stronger than the previous value (checking channels: see subclause 11.4.1).
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EXAMPLE: Having made a RSSI measurement with a 6 dB resolution the channel may still be selected for a
new bearer when it belongs to band b(x+1), assuming the channel was previously in band b(x). The
channel shall not be selected for a new bearer if it belongs to a band higher than b(x+1).

h) the RFP may use information from the PP (e.g. CHANNEL_LIST information) to aid its choice of channel.
Nevertheless rules a) to g) shall not be violated.

In addition to these rules it is recommended not to use any channel pair for setting up any bearer when a C/L downlink
or a dummy bearer of a neighbour RFP was recognized in the normal transmit channel of the RFP (slot 0..11).

11.4.4 In-connection base identification (handover criteria)

Bearer and connection handover should be performed so as to always connect to the strongest (free) RFP, and it should
use channel quality and shall use the signal strength values, the latter obtained using the procedure specified in
EN 300 175-2 [2] as a criteria. Information from MAC "channel list" messages may also be used.

11.5 In-connection quality control

11.5.1 RFPI handshake
A radio endpoint shall release a bearer if it has not received the correct RFPI with a correct CRC on that bearer in the

last T201 seconds.

11.5.2 Frequency control

11.5.2.1 RFP measurement of frequency error

Provided the RFP supports frequency control the frequency error of the received physical packets is reported in the
PL_RX-cfm primitive. If the frequency error is too large (when averaged over a suitably long time) a frequency control
request is sent to the PT (see subclauses 7.2.5.5 and 7.3.4).

If the RFP receives a frequency control reject message, it shall not send any more frequency control message to that PT.

11.5.2.2 PT frequency correction

When a frequency control request message is received by the MAC layer in the PT, it sends an appropriate
PL_FREQ_ADJ-req primitive to its physical layer.

In response to a PL_FREQ_ADJ-req primitive the Physical layer may issue a PL_FREQ_ADJ-cfm primitive, indicating
that frequency control is not supported. A PP's MAC layer receiving this primitive may send a frequency reject message
to the requesting RFP.

11.6  Maximum allowed system load at RFPs

In any frame the maximum capacity occupied by traffic bearers at an RFP shall not exceed 14.4 half slots per TDMA
frame, multiplied by the number of RF channels available to the DECT system, as regulated by the national authorities.

NOTE: One half slot traffic bearer occupies two half slots; one full slot traffic bearer occupies four half slot; one
double slot traffic bearer occupies eight half slots.

11.7 PMID and FMID definitions

11.7.1 FMID definition

The FMID is supplied to the MAC layer by the management entity and is defined in EN 300 175-6 [5].

ETSI



189 Final draft EN 300 175-3 V1.4.2 (1999-03)

11.7.2 PMID definition

The PMID is supplied to the MAC layer by the management entity and is defined in EN 300 175-6 [5].

11.8 RFP idle receiver scan sequence

In every slot a receiver in an RFP is eithetive, or scanning oridling.
The receiver isictive if it is receiving a traffic bearer used by that RFP.

Scanningis when the receiver is listening for bearer set up attempts on physical channels. If the reaetiverda a
particular slot, it will be unable tigsten in that slot on a different RF carrier (however, an RFP may have more than one
receiver).

Idle is a non-preferred state. It implies that the RFP is not scanning for any (more) bearer set up attempts. Receivers are
(almost automatically) idle when the RFP transmits.

All RFPs within a DECT internal handover area (see EN 300 175-6 [5]) shall operate on the same set of RF carriers.

Theprimary scan is defined as the scan that is maintained if the RFP has one or more receiver(s) free. If the RFP has
more than one receiver free, it maintasesondaryandtertiary scans that lag behind tpemary scan.

All RFPs within a DECT internal handover area (see EN 300 175-6 [5]) shall havpriimgiry scans on the same RF
carrier at the same time.

If different systems are synchronized (e.g. via the synchronization port), it is recommended that at any given time, the
primary scans of these systems are on different RF carriers.

When RFPs scan the physical channels they shall do so in the order described below.

By theprimary scan all available RF carriers shall be scanned sequentially at a rate of 1 carrier per TDMA frame. RF
carriers shall be scanned in order of ascending carrier numbers.

After scanning the highest numbered available RF carrier, the receiver re-stprisérg scan in the following
TDMA frame on the lowest numbered available carrier.

An RFP shall listen to all slots in which a PP transmission on a new bearer can be accepted.

NOTE: An RFP of an FP that does not support asymmetric connections may be idle during slots 0 to 11. These
are the normal RFP transmit slots.

The RFP uses thei@nessages to broadcast on which RF carrier its primary scan will be in the next frame. These
messages also give the number of transceivers at the RFP (thus giving an indication of whether a secondary or tertiary
scan exists) and the number of RF carriers that exist.

Secondary receiver scan lags behindafimary receiver scan by 6 TDMA frames.

The tertiary receiver scan lags behindphienary receiver scan by 3 TDMA frames.

The operation of any additionialle receiver(s) is not defined.

Broadcast blind slot information should reflect the primary receiver scan sequence (see subclause 7.2.4.3.3).

In order to optimize system performance for multiple transceiver RFPs, the RFPs should maintain active bearers in the
following order of preference:

a) on any available transceiver without an active receiver scan in operation;
b) on the transceiver with the tertiary receiver scan;
¢) on the transceiver with the secondary receiver scan;

d) on the transceiver with the primary receiver scan.
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An RFP that has an extended frequency allocation and uses one or more of the basic DECT frequencies shall transmit
"static_system_information" with a PSCN set equal to one of the basic DECT frequencies at least once every 32
multiframes. Furthermore, the "extended_RF_carriers" message shall contain the number of RF carriers being scanned at
that RFP.

11.9 PT receiver scan sequence

For the fast setup procedure, if the PT does not support the LISTEN message, it shall arrange its receiver scanning
sequence such that it scans the same sequence of channels as the primary scan (see subclause 11.8) at the chosen RFP.
For the double simplex bearer setup procedure, if the PT does not support the LISTEN or GOOD message, it shall
arrange its receiver scanning sequence such that it scans the same sequence of channels as the primary scan (see
subclause 11.8) at the chosen RFP.

The PT scan sequence should lead the RFP (primary) scan by one frame, as shown in figure 113.

RFP primary scan
| ChanN | ChanN+1 | Chan N+2 | [

[CE— >/ 1 TDMA frame

PT Fast Setup Scan
| chanN+1 | Chan N+2 | Chan N+3 |

Figure 113

12 Medium access layer test message procedure

12.1 Introduction

For the purpose of testing, DECT equipment capable of transmitting shall recognize the set of test messages sent by the
testing system as defined in the present document. The ability to recognize and implement these messages is contained
in the Implementation Under Test (IUT). The response of the IUT to these messages is dependant on the equipment

type.

DECT equipment not capable of transmitting shall not be required to recognize these messages.
NOTE: Implementation Under Test (IUT is equivalent to Equipment Under Test (EUT)).
Subclause 7.2.5.4 of the present document defines the MAC layer test messages.

DECT equipment that implements only connectionless services shall not be required to implement the test messages.
However, the applicant shall declare to the test laboratory how the functions of force transmit, loopback, defeat antenna
diversity and clear test modes shall be initiated.

12.2 General

The ability to recognize and implement the test messages is resident in the medium access control layer of the IUT.
Execution of these messages are inhibited unless the IUT, in addition to the normal mode operation, is also in the test
standby mode. The test standby mode is invoked by some means of manual switching in the IUT (e.g. dip-switch,
jumper, or key-pad code as designated by the manufacturer) to prevent accidental execution of these messages in a
normal DECT environment.

Receipt of a test message causes the IUT to enter the appropriate test mode(s). The IUT shall stay in the test mode(s)
indefinitely or until a "clear test modes" message is received. Receipt of this message shall clear all previously enabled
test modes and return the IUT to the test standby mode (see figure 114).
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State mode diagram for IUTs during testing

Normal operation

Manufacturer specific
Manual interlock

Test
standby
mode

"Clear Test Modes"
message

Test message

Test mode(s)

in
operation

Figure 114: State mode diagram for IUTs during testing

After switching to the test standby mode and before the receipt of the test messages the IUT shall have no active bearers
other than the dummy bearer if the IUT is an FP.

The IUT shall be able to be switched out of the test standby mode by the same means of manual switching as described
above or by powering down the IUT. The tester should not transmit any test messages before the IUT has entered the
test standby mode.

No more than one test message per multiframe shall be sent to the IUT. If, however, the manufacturer declares to the
testing authority that the IUT is able to execute test messages at a higher rate, then the test messages shall be allowed to
be sent at this higher rate.

Test messages are arranged into two groups. The first group comprises those messages which cause the IUT to enter a
static mode of operation. The second group is dynamic. The IUT does not enter a permanent test mode after execution
of the test message, i.e. the dynamic test message invokes a temporary test mode. These two groups are listed below:

Static Modes:
a) FORCE_TRANSMIT;
b) LOOPBACK_DATA;
c) DEFEAT_ANTENNA_DIVERSITY;
d) CHANGE_MODULATION_SCHEME.
Dynamic Modes:
a) CLEAR_TEST_MODES.
All of the static test modes shall be able to be in operation at the same time.

The ESCAPE test message is neither static or dynamic; it serves to notify the IUT of the presence of a proprietary test
message in the subsequent data bits.

For a detailed description of the test procedures utilising the test messages, refer to EN 300 176 [9].
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12.2.1 Portable part testing

Once in the test standby mode, the IUT shall receive in at least all frames in the first half of a multiframe and all slots
declared as being supported. The EUT shall execute the test message within 16 frames of the reception of the test
message. Execution of the force bearer handover message shall be completed within 4 multiframes.

The PP shall be able to receive and process the test messages described in subclause 7.2.5.4. The PP shall be able to
receive M tails sent on a dummy bearer in any frame allowed by the T-MUX algorithm if no bearers currently exist.

The test message shall be sent by the LT in ataMusing a dummy bearer if no bearers currently exist otherwise they
shall be sent on an existing bearer.

12.2.2 Fixed part testing

The FP shall be able to receive and process the test messages described in subclause 7.2.5.4 on a bearer that has been
initiated by the LT.

Entry into the test standby mode is from the Active_Idle or C/L state. The EUT shall execute the test message within 16
frames of the reception of the test message.

If there is no interference, a dummy bearer shall not change physical channels in test mode.

12.2.3 Applicability of test messages

For the purposes of testing, DECT equipment is divided into two equipment category types: CI-BASE equipment and
CI-PROFILE equipment (see clauses 8 and 9 of EN 300 175-1 [1]). CI-BASE equipment are those implementations
which do not adhere to an ETSI approved operating profile. CI-PROFILE equipment are those implementations which
comply with an ETSI approved operating profile (e.g. General Access Profile (GAP)). Figure 115 details the test
messages that are required to be supported by the IUT for each equipment category type.

Test message CI-BASE CI-PROFILE CI-PROFILE-PLUS
FORCE_TRANSMIT Understand Understand Understand
LOOPBACK_DATA Understand Understand Understand

(note 4) (note 4) (note 4)
DEFEAT_ANTENNA_DIVERSITY Understand Understand Understand

(note 2) (note 2) (note 2)
NETWORK_TEST Ignore Ignore Ignore
ESCAPE Ignore Ignore Ignore
CLEAR_TEST _MODES Understand Understand Understand

NOTE 1: All DECT equipment, upon receipt of a test message, shall not malfunction regardless of the
applicability of the message.

NOTE 2: If equipment is declared as having antenna diversity or possessing more than one switchable
antenna.

NOTE 3: Equipment that is capable of operating in more than one of the above modes shall be tested in
each mode separately.

NOTE 4: For fixed parts, loopback is described in subclause 12.4.2.

Figure 115: DECT equipment categories and test messages

12.3 FORCE_TRANSMIT

12.3.1 Portable part

On receipt of this message, all DECT equipment capable of transmitting shall setup a bearer on the slot number, start
position, and frequency specified in this message and shall listen for other messages received on this established bearer
and act upon them as appropriate.

NOTE 1: This test message is sent from the LT to the IUT prior to all other test messages. This enables the other
test messages to be sent on this established bearer.
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NOTE 2: Where the IUTs transmitted data requires control by the LT, this message is followed by the
LOOPBACK_DATA test message.

The IUT remains in this mode until the CLEAR_TEST_MODES message is received. Receipt of other test messages
shall not terminate this mode.

Combinations of slot pairs that are declared by the manufacturer as not being supported in the IUT for this test shall not
be selected by the testing system.

If there exists a bearer at the time the IUT receives the FORCE_TRANSMIT message, the IUT shall first examine the
status of the "keep previous" bit to determine whether to release the current bearer. If the "keep previous" bit is set to
"1", the IUT shall not release the old bearer. The IUT shall execute the appropriate setup procedure at the new slot and
frequency indicated in the FORCE_TRANSMIT message. If the "keep previous" bit is set to "0", the IUT shall first
release any existing bearers before performing the call setup.

The maximum number of bearers active at any time shall not exceed the declared limit of the IUT.

NOTE 3: A manufacturer could include a multi-bearer force transmit test message as part of a proprietary test
message set.

If the "handover disable" bit is set to "1" then bearer and connection handover shall be disabled (see
subclause 7.2.5.4.2).

12.3.2 Fixed part

The IUT shall allow bearer setup using any PMID while in the test standby mode. In addition, the IUT shall proceed
with the bearer setup request on the slot pair on which the bearer setup request was received.

NOTE 1: The LT will initiate bearers with the IUT using the normal bearer setup procedures described in
subclause 10.2, and in this way controls the transmissions of the IUT.

NOTE 2: The FORCE_TRANSMIT test message is not used when the IUT is a FP.
The IUT shall listen for other messages received on this established bearer.

The IUT remains in this mode until the CLEAR_TEST_MODES message is received. Receipt of other test messages
shall not terminate this mode.

DECT equipment utilising only the connectionless services shall not limit the number of successive transmissions.

124 LOOPBACK_DATA

Loopback is that process by which data received in one slot is used to compose the data to be transmitted in the next
half-frame. The sequence of the bits and their values as transmitted by the IUT is identical with the sequence of the bits
and their values as received by the IUT.

For DECT equipment capable of setting up a bearer, the IUT must have a bearer existing before this message can be
executed by the IUT. If no bearer exists when the test message is transmitted by the tester, the IUT shall ignore this
message.

DECT equipment utilising only A-field transmissions shall loopback hi$aa,, of the A-field. The IUT shall not
limit the number of successive transmissions.

DECT equipment capable of B-field transmission shall loopback its I,4 for half-slot implementations or bitg ko
b, 4 for full-slot implementations. Equipment supporting both half- and full-slot operation shall loopbagktbits;
The A-field loopback shall not be used.

DECT equipment capable of transmitting double-slots shall loopbackjtitsthy g Equipment supporting half-slots
and/or full-slots in addition to the double-slot shall loopback kjt® ib,qq The A-field loopback shall not be used.
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12.4.1 Portable part

The point at which loopback occurs in the MAC of the IUT can be above or below the scrambling functions of the IUT.

If a FORCE_BEARER_HANDOVER message is received after receipt of the LOOPBACK_DATA message, the IUT
shall continue to operate in the loopback mode after execution of the bearer handover procedure. The IUT may transmit
the loopback data on both bearers during execution of its bearer handover procedure. The IUT shall continue to operate
in the loopback mode until receipt of the CLEAR_TEST_MODES or power down of the unit.

12.4.2 Fixed Part

12.4.2.1 IUTs implementing the DECT scrambler

The point of loopback in the MAC of the IUT may occur above and below any scrambling functions of the IUT.

12.4.2.2 IUTs implementing a proprietary scrambler
The point of loopback in the MAC of the IUT shall occur below any scrambling functions of the IUT.

NOTE: "Below" means without passing through the scrambling functions of the IUT.

12.5 DEFEAT_ANTENNA_DIVERSITY

All equipment equipped with antenna diversity shall respond to this message. The antenna selected by this message shall
be used for both receive and transmit. The IUT stays on the selected antenna until a new antenna is selected or the "clear
test modes" message is received.

12.6  Void

12.7 NETWORK_TEST

This message is used to invoke testing procedures resident in the network layer. The 32 bit SDU is passed through the
ME SAP to the LLME. No further action is required. All implementations shall recognize the network test message,
however, IUTs not implementing this method to invoke testing procedures shall ignore the network test message.

12.8 ESCAPE

Proprietary test messages resident in an IUT shall be declared by the manufacturer to the testing authority before testing
may begin. Any transmission of a proprietary test message shall be preceded by the ESCAPE message in the same
transmission. Proprietary test message(s) shall occupy bit posifiptusag, of the A-field. All implementations shall

recognize the ESCAPE test message, however, EUTs not implementing proprietary test message(s) shall ignore the
ESCAPE message.

12.9 CLEAR_TEST MODES

The CLEAR_TEST_MODES message is used as a "reset" function. It's purpose is to force the IUT back to the test
standby mode. Receipt of this message shall clear all previously enabled static test modes (including static proprietary
modes) within 16 frames and return the IUT to the test standby mode.

12.10 CHANGE_MODULATION_SCHEME

On receipt of the CHANGE_MODULATION_SCHEME message the IUT shall switch to the requested modulation
scheme if this requested modulation scheme is supported by the IUT. The message can be received by the IUT in test-
standby-mode after setup of a bearer using 2 level modulation in the A-Field.
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Annex A (normative):
MAC layer timers and constants

Al Timers and Time Windows

T200 = 3 seconds:
T201 = 5 seconds:
T202 = 3 seconds:

T203 = 16 frames:

T204 = 6 multiframes:

T205 = 10 seconds:

T206 = 10 frames:

T207 = 5 seconds:

T208 = 20 seconds:
T209 = 30 seconds:

T210 = 2 seconds:
T211 = 3 seconds:
T212 = 20 frames:
T213 = 20 frames:
T214 = 20 frames:

connection setup timer.

max. time-out for bearer failure.

handover timer/window.

max. time to maintain 2 bearers during handover.
time-out for sending page messages.

max. time betweentalls in frame 0 of a multiframe.
max. respond time for extended system information.
max. time between reception of a correct A-field in idle mode.
max. time between reception of méksage in idle mode.
max. time between update of channel list.

time window for max. N202 channel selections.
connection modification timer.

time to acknowledge a double simplex bearer setup.

time to acknowledge a double simplex bearer release.

C/L uplink service: maximum time to search for a dummy or connectionless bearer.
T215 = 6 multiframes: interval for max. N203 C/L uplink transmissions.
T216 = 8 multiframes: max. time for a PP to resynchronize in idle locked state.
T217 = 300ms: MAC C-plane switching timer.

T218 = 3 seconds: 32 kbit/s to 64 kbit/s switching timer.

A.2 Constants

N200 = 10: max. number of MAC setup reattempts during connection setup.

N201 = 15: max. number of handover reattempts in T202 sec.

N202 = 10: max. number of channel selections in T210 seconds.

N203 = 6: max number of C/L uplink transmissions in any interval of T215 multiframes.
N204 = 5: max number of MAC C-plane switching attempts.

N205 = 6: max number of MAC U-plane switching attempts.

N206 =12 max. number of frequency replacement requests.

N207 =4 max. number of frequency replacement confirms or grants.
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Annex B (informative):
Construction of the CRC polynomial and error detecting
performance
The factorization of the polynomial g(x) results in:
- g() = M7(13)() * Mr(29)() * (x+1P;
- 202'611 = 203 * 253 * (3)2 (octal).

M7 (x) denotes the minimal polynomial af wherea is the primitive element of GF{Rused in Appendix C of
Peterson and Weldon "Error correcting codes" [15].

The product of M(13)(x) * M,(29)(x) results in a generator polynomial for a primitive binary (127,113) BCH code with
minimum Hamming distance of 5. Multiplying this polynomial with (x¢gjves the generator polynomial g(x). For
different data block lengths n the minimum Hamming distapggfdr the (m,n) block code generated with g(x) is
given in table B.1.

Table B.1
dmin m=n+16
6 17 -128
4 129 - 254
2 > 255

The polynomial g(x) has the minimum number of non zero coefficients for codesyyyith 6.

For 17< m< 128 the resulting (m,n) block code provides the following error detection properties:
- detect all odd number of errors;
- any error pattern with less than 6 errors; and
- any error-burst up to length 16.

Because a BCH code is included, up to double error correcting may be applied.

ETSI



197 Final draft EN 300 175-3 V1.4.2 (1999-03)

Annex C (informative):
MAC relationship to other layers

A complete DECT fixed radio termination may contain several independent cells, where each cell contains one
independent physical layer instance (independent radio transceivers).

The MAC layer provides an intermediate level of grouping between these distributed physical layers and the single
(central) instance of the higher layers. This intermediate grouping is termed a (MAC) cluster, where one cluster
represents a single MAC layer instance. A complete FT may thereby contain two levels of hierarchy:

- one FT may contain multiple independent MAC clusters (MAC layer instances);

- each cluster may control multiple independent PHL cells (physical layer instances).

Central FT elements
(higher layers)

MAC cluster MAC cluster MAC cluster
PHL PHL PHL || PHL PHL PHL || PHL PHL PHL
cell cell cell cell cell cell cell cell cell

NOTE:  This divisions in this picture do not correspond to physical boundaries.
Figure C.1: FT with multiple MAC clusters

The independent lower instances of MAC and PHL are all accessed via independent sets of service access points. The
MAC functional groupings correspond to these independent SAPs.

The single instance of MAC cluster control functions relate to the single set of upper SAPs.

The multiple instances of MAC cell site functions relate to the multiple instances of lower SAPs. (There is one CSF for
each PHL cell belonging to the cluster).
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Annex D (informative):
Synchronization

The MAC layer, in combination with the physical layer provides synchronization between fixed radio termination and
portable radio terminations. In all cases, the FT is the timing master, and a PT is always required to synchronize to an
FT before it can obtain service.

Three types of synchronization are defined:
- slot synchronization; refer to EN 300 175-2 [2];
- frame synchronization; refer to EN 300 175-2 [2];
- multiframe synchronization; refer to subclause 4.2.3.

Synchronization of a PT is achieved and maintained by the reception of physical packets by the physical layer for any
active slots. This provides the first level of timing. A small number of messages are then used in the Q logical channel to
define frame synchronization and multiframe synchronization relative to this slot timing. This process is defined in
subclause 6.2.2.1.

The FT transmissions are required to be frame and multi-frame synchronized at all RFPs in any one cluster. It is
required that this synchronization is maintained across a complete fixed radio termination.

At the PT, successful synchronization is required for the PT to "lock" to the transmissions of an FT. A PT can exist in
one of three synchronization states at the MAC layer:

1) Unlocked: the PT is not synchronized to any RFP;

2) Lock_pending:the PT is receiving RFP transmissions, but has not yet obtained frame and/or multiframe
synchronization;

3) Locked: the PT has achieved frame and multi-frame lock to an RFP.
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Annex E (informative):
Scrambling patterns

Table E.1 lists the first 16 bits and the last 2 bits (for both full and half slots) of the scrambling bit sequence lieat shall
used each frame.

The sequence repeats every 8 frames, so the sequence is the same for frames 0 and 8, and for frames 1 and 9, etc.

Table E.1
FRAME NUMBERS
BIT o|l1]|2|3|4|5]|6]|7
NUMBER 8|9 |10|11]|12|13]14] 15
bg olojo|lo]Jo|lo]ofoO
b1 01]0 0 0O 0 0 1
bo 1112|112 ]0|l0]0f1
b3 1110|011 ]0f1
by 1101|010 ]1]f1
bg 0| O 1 110 0 1 0
bg 1|112|o0|l1]0|1]0f0O
b7 1|1o0f1|1]1|1]0f1
bg 111210 jo0o|1]1]f1
bg 111|110 |0]O
b10 olo|1|1]1f1]1](1
b11 of1|ofl1]0|1f1]0O
bio 1112|1111 ]0f0O
bi3 1112|001 |1]1]f1
b14 o|l1|1|l0]1|l0]1]|0O
b1g 1loflo|1f1]|0o|1]oO
etc.
bzg of1]|0f1]0 110
b7g olojo|lo|1fl1]0]f0O
etc.
b317 1101|111 ]0f1
b31g 1|112(1|]0]o0|1]1]f1
ba1q 1|11 ]1]1|l0]0f0O
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Annex F (informative):
Seamless handover operation

F.1 I-Channel data flow for Iy_minimum_delay service

When two bearers are maintained during bearer handovegimanimum delay_service the data transmitted in one

frame is not the same for the two bearers using physical channels in different time slots. For transmission, the voice
service description in the DLC (see EN 300 175-4 [3]) (LU1) implies that the response on a MAC_CO_DTR-ind
primitive is a MAC_CO_DATA-req primitive containing tha&test octets. Therefore the data depends on the time

instant when the MAC_CO_DTR-ind primitive was sent. To achieve minimum delay the occurrence of this primitive
should depend on the slot number used by a particular physical channel. This implies that during a bearer handover two
MAC_CO_DTR-ind primitives are sent in one frame and two MAC_CO_DATA-req primitives are received by the

MBC containing different data for the old and the new bearer. For a handover in whighitdre to be lost or added

due to the handover, synchronization between MAC and DLC is necessary. It is recommended to synchronize the MAC
and DLC such that the relative offset in data octets for delivegjngdgments to bearers in different slot positions is

given in tables F.1 and F.2.

Table F.1: Double slot operation

slots octet slots octet slots octet
(0,12) x+0 (4,16) X+ 16 (8,20) X + 32
(2,14) X+8 (6,18) X + 24 (10,22) X + 40

NOTE 1: The slot numbers correspond to the slots where transmission on a double slot bearer starts.

Table F.2: Full slot operation

slots octet slots octet slots octet

(0,12) X+0 (4,16) X+6 (8,20) X+ 13
(1,13) X+ 1 (5,17) X+ 8 (9,21) X + 15
(2,14) X+3 (6,18) x + 10 (10,22) X + 16
(3,15) X+5 (7,19) X+ 11 (11,23) X + 18

NOTE 2: For half slot operation: no recommendation.
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