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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 |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI 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 Technical Specification (TS) has been produced by ETSI Technical Committee Digital Enhanced Cordless
Telecommunications (DECT).

The present document is based on ETSI EN 300 175 parts 1 [1] to 8 [8], ETSI EN 300 444 [9], ETSI EN 301 649 [16]
and ETSI TS 102 939-1 [12].

The present document has been devel oped in accordance to the rules of documenting a profile specification as described
in ISO/IEC 9646-6 [i.1].

The present document is part 2 of a multi-part deliverable covering Machine to Machine Communications based on
DECT UltraLow Energy (ULE), asidentified below:

Part1:  "Home Automation Network (phase 1)".
Part 2. "Home Automation Network (phase 2)".

Further phases with additional functionality may be defined in the future by other parts of this multi-part deliverable.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

Introduction

DECT UltraLow Energy (ULE) is based on the DECT base standard ETSI EN 300 175 parts 1 [1] to 8 [8], and the
DECT Packet Radio Service (DPRS) ETSI EN 301 649 [16]. However DECT ULE includes substantial differences
from its parent technology in order to achieve Ultra Low Power consumption.

From the point of view of DECT standardization DECT ULE isan Application Profile (AP) based on the DECT base
standard (ETSI EN 300 175, parts 1 [1] to 8 [8]). This application profile may reuse definitions and procedures defined
in other DECT applications profiles when needed or convenient. Thisisthe case, for instance, of the DECT Generic
Access Profile (GAP) ETSI EN 300 444 [9], the DECT Packet Radio Service (DPRS) ETSI EN 301 649 [16] and
DECT UltraLow Energy (ULE) Part 1 [12].

All DECT devices claiming to be compliant with this Application Profile will offer at least the basic services defined as
mandatory. In addition to that, optional features can be implemented to offer additional DECT ULE services.

The aim of the DECT ULE standard is to guarantee a sufficient level of interoperability and to provide an easy route for
development of DECT ULE applications. The DECT ULE standard also guarantees compatibility between DECT ULE
applications and existing DECT applications (such as GAP or NG-DECT) running over the same spectrum and even in

the same device.
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1 Scope
The present document covers the following DECT ULE services and features:
. Back-compatibility with ULE Phase 1 [12].
o Regional variants of ULE for US and Japan.
. Support for hybrid devices which utilize ULE and non-ULE services (such as voice).

. Software Update Over The Air (SUOTA), compatible with the same feature as defined in New Generation
DECT Part 4 [13].

e  Compatibility mode for FTsthat also support No-Emissions Mode (NEMo [13]).
. Connectionless Downlink, which is the capability to transmit ULE messages to multiple devices.
. Repeater compatibility support for FP and PP.

The set of DECT ULE services and features defined in the present document is named "Home Automation Network
(phase 2)", and is primarily targeted to provide aglobal M2M solution within domestic scenarios. However, this does
not prevent the use of the present document in other scenarios.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

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

[2] ETSI EN 300 175-2: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 2: Physical layer (PHL)".

[3] ETSI EN 300 175-3: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 3: Medium Access Control (MAC) layer”.

[4] ETSI EN 300 175-4: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 4: Data Link Control (DLC) layer".

[5] ETSI EN 300 175-5: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 5: Network (NWK) layer”.

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

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

[8] ETSI EN 300 175-8: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 8: Speech and audio coding and transmission".
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[9]

[10]
[11]
[12]

[13]

[14]

[15]
[16]
[17]
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ETSI EN 300 444. "Digital Enhanced Cordless Telecommunications (DECT); Generic Access
Profile (GAP)".

ETSI TS 102 527-3: "Digital Enhanced Cordless Telecommunications (DECT); New Generation
DECT; Part 3: Extended Wideband Speech Services'.

ETSI TS 102 527-1: "Digital Enhanced Cordless Telecommunications (DECT); New Generation
DECT; Part 1: Wideband speech".

ETSI TS 102 939-1: "Digital Enhanced Cordless Telecommunications (DECT); Ultra Low Energy
(ULE); Machine to Machine Communications; Part 1. Home Automation Network (phase 1)".

ETSI TS 102 527-4: "Digital Enhanced Cordless Telecommunications (DECT); New Generation
DECT; Part 4: Light Data Services; Software Update Over The Air (SUOTA), content
downloading and HT TP based applications".

ETSI TS 102 497: "Digital Enhanced Cordless Telecommunications (DECT); DECT in the
1920 MHz to 1 930 MHz Unlicensed Personal Communications Services (UPCS) frequency
band; Specific requirements”.

ARIB STD-T101: "Radio Equipment Used For TDMA Digital Enhanced Cordless
Telecommunications’; (English version).

ETSI EN 301 649: "Digital Enhanced Cordless Telecommunications (DECT); DECT Packet
Radio Service (DPRS)".

ETSI EN 300 700: "Digital Enhanced Cordless Telecommunications (DECT); Wireless Relay
Station (WRS)".

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

[i.3]
[i.4]
[i.5]

[i.6]

I SO/IEC 9646-6: "Information technology - Open Systems Interconnection - Conformance testing
methodology and framework - Part 6: Protocol profile test specification”.

Recommendation ITU-T G.726 (12/1990): "40, 32, 24, 16 kbit/s Adaptive Differential Pulse Code
Modulation (ADPCM)".

Recommendation ITU-T G.711 (11/1988): "Pulse code modulation (PCM) of voice frequencies'.
Recommendation ITU-T G.722 (11/1988): "7 kHz audio-coding within 64 kbit/s".

Recommendation ITU-T G.729.1 (05/2006): "G.729 based embedded variable bit-rate coder: An
8-32 kbit/s scalable wideband coder bitstream interoperable with G.729".

ISO/IEC JTC1/SC29/WG11 (MPEG): International Standard |SO/IEC 14496-3:2009:
"Information Technology - Coding of audio-visual objects - Part 3: Audio".
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3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in ETSI TS 102 939-1 [12], ETSI
TS 102 527-1[11], ETSI TS 102 527-4 [13] and the following apply:

circuit mode: DECT connections involving setup of the MAC connection using Basic Connection control or Advanced
Connection control, but not the "expedited” setup messages

NOTE:  Such connections generally last of the order of several seconds (or several minutes for voice calls).
hybrid device: ULE device supporting voice and/or non-ULE data service

Last Minute Scan (LM S): RSS| scan which is generally performed at the last opportunity before transmission (e.g. in
the frame before transmission)

Least Interfered Channel (LI1C): slot/carrier pair which has the lowest level of interference, usually within acertain
level of tolerance or range of values

NOTE: Calculation of the LIC generally requires afull matrix RSSI scan of all available slot/carrier
combinations.

packet mode: DECT connections involving setup of the MAC connection using the Advanced Connection control
"expedited" messages

NOTE:  Such connections generally last of the order of afew frames only.

Personal Handy-phone System (PHS): cordless network telephony system operating in the 1 880 — 1 930 MHz
frequency band

NOTE: PHSisused mainly in Japan, China, Taiwan, and some other Asian countries and regions.

3.2 Symbols

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

BA (bits) B-field identification bits, the bits from the A-field header that provide indication for the content
of the B-field of one MAC layer packet

BCK bit used for I, channel flow control in MAC I error correction services

Bg Slow Broadcast channel

By ULE Broadcast channel

C for conditional to support (process mandatory)

C higher layer control Channel (see Cgand Cp)

Cr higher layer signalling Channel (Fast)

C-plane Control plane

Cg higher layer signalling Channel (Slow)

E+U Mode of the B-field E/U multiplexer carrying U-plane data and signalling

Ge higher layer information control channel (fast) (alogical channel to the MAC layer)

Gpa higher layer information control channel (slow) (alogical channel to the MAC layer)

I for out-of-scope (provision optional, process optional) not subject for testing
I higher layer Information channel (see I and Ip)

In higher layer Information channel (unprotected)

Ip higher layer Information channel protected (in general, any variant)

Ipe higher layer Information channel (protected) transported multiplexed with signalling in the E+U
type sots

Ipm higher layer Information channel, multi-subfield (protected) B-field with error detection only

IpvR higher layer Information channel, multi-subfield (protected) B-field with MOD-2 protected

channel operation (ARQ)
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lpg higher layer Information channel (protected) with single subfield format and error detection only

Ipor higher layer Information channel (protected) with single subfield format and error correction using
MOD-2 retransmission mechanism

LAPC DLC layer C-plane protocol entity

Lc aDLC layer C-plane protocol entity

LU DECT DLC U-Plane Service

M for mandatory to support (provision mandatory, process mandatory, see clause 6.2.1).

M MAC control channel

MO RFP channel pre-selection algorithm for ULE

M1 PP channel selection algorithm for ULE

M2 PP collision handling and avoidance algorithm for ULE

Mt MAC control channel on A-tail field, or one message on such channel

My MAC control channel on B-field for ULE

N identities channel

N/A for not-applicable (in the given context the specification makes it impossible to use this capability,
see clause 6.2.1)

Ng split identities channel on B-field for ULE

Nt identities information channel or one message in such channel

0] for optional to support (provision optional, process mandatory, see clause 6.2.1)

O.x option comprising number of items

P Paging channel

Pr one P-channel message

Py ULE Paging channel on B-field

Q system information channel

Qc compound System Information Channel of B-field for ULE

Qy Q field header

Qr system information and Multiframe marker

RN Received sequence Number

RR aframetype of the DLC C-plane entity

Rx Receiver side

ST ISDN ST Interface

Slp higher layer connectionless channel (protected)

TX Transmitter side

U ISDN U-Interface

X excluded, not allowed

ZAP ability first to assign and then to re-program the account data held in the PP

3.3 Abbreviations

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

AC Authentication Code

ACK ACKnowledgement

ADPCM Adaptive Differential Pulse Code Modulation
AES Advanced Encryption Standard

Al Air Interface

AP Application Profile

ARI Access Rights Identity

ARQ Automatic Retransmission reQuest

C/L ConnectionLess

CA Channel Active

CBC-MAC Cipher Block Chaining Message Authentication Code
CcC Call Control, aNWK layer functional grouping.
CCM Counter with CBC-MAC

CHO Connection HandOver

Cl Common Interface

CLIP Calling Line Identification Presentation

CLMS ConnectionLess Message Service

CRC Cyclic Redundancy Check
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CRFP
DCK
DECT
DF
DLC
DLEI
DPRS
DSAA
DSAA2
DSC
DSC2
DTMF
ECN
EFREL
EMC
FCNT
FEC
FLEN
FMID
FP

GAP
GFSK
GPRS
HAN
HATS
HD
HLM
HTTP
iff

IA

IE
IETF
P
IPUI
ISDN
IWU
KSG

LA
LBN
LCE
LDS
LIC
LLME
LLN
LMS
LSB
LSIG
MAC
MAC
MBC
MCEI
ME
MF
MFEN
MIC
MIPS
MM
MOD
MS
MTU
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Cordless Radio Fixed Part

Derived Cipher Key

Digital Enhanced Cordless Telecommunications
DECT Forum

Data Link Control

Data Link Endpoint Identifier

Data Packet Radio service

DECT Standard Authentication Algorithm
DECT Standard Authentication Algorithm #2
DECT Standard Cipher (algorithm)
DECT Standard Cipher #2 (algorithm)
Dual Tone Multi-Frequency
Exchanged Connection Number
Enhanced Frame REL ay service
Equipment Manufacturer's Code
Frame CouNTer

Forward Error Correction

Frame LENgth

Fixed part MAC I Dentity

Fixed Part

Fixed radio Termination

Generic Access Profile

Gaussian Frequency Shift Keying
General Packet Radio Service
Home Automation Network

Head And Torso Simulator

High Definition

High Level Modulation

HyperText Transfer Protocol
interface

Implementation Alternative
Information Element

Internet Engineering Task Force
Internet Protocol

International Portable User | dentity
Integrated Services Digital Network
InterWorking Unit

Key Stream Generator

Length

Location Area

Logical Bearer Number

Link Control Entity

Light Data Service

Least Interfered Channel

Lower Layer Management Entity
Logical Link Number

Last Minute Scan

Least Significant Bit

Link SIGnature

Medium Access Control

Message Authentication Code (CCM)
Multi Bearer Control

MAC Connection Endpoint Identifier
Management Entity

Multi Frame

MultiFrame Number

Message Integrity Code (CCM)
Million Instructions Per Seconds
Mobility Management

MODulus

Management Server

Maximum Transmission Unit
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MUX
NB
NEMo
NG
NG-DECT
NLF
NTP
NWK
PA
PAP
PARI
PARK
PCM
PDP
PDU
PHL
PHS
PHY
PIN
PLC
PLI
PMID
PP
PRA
PSCN
PSTN
PT
PUN
PUT
PvC
R/B
REP
RES
RFC
RFP
RFPI
RPN
RSSI
RTP
Rx
SAP
SAPI
SARI
SDP
SDU
Slp
SIP
SN
SUOTA
TARI
TBC
TCL
TCLw
TDMA
TPUI
TRUP
Tx

)
UAK
ULE
UMTS
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time MUItipleXor

Narrow Band

No Emission Mode

New Generation

New Generation DECT

New Link Flag

Normal Transmitted Power
NetWorK

Portable Application

Public Access Profile

Primary Access Rights I dentity
Portable Access Rights Key
Pulse Code Modulation

Packet Data Protocol

Protocol Data Unit

PHysical Layer

Personal Handy-phone System
PHYsical

Personal Identity Number

Packet Loss Conceal ment

Park Length Indicator

Portable part MAC I Dentity
Portable Part

Primary Rate Access (ISDN)
Primary receiver Scan Carrier Number
Public Switched Telephone Network
Portable radio Termination
Portable User Number

Portable User Type

Permanent Virtual Circuit
Residential/Business (environment)
Repester Part

RESponse

Request For Comment

Radio Fixed Part

Radio Fixed Part | dentity

Radio fixed Part Number

Radio Signal Strength Indicator
Real-Time Transport Protocol
Receiver

Service Access Point

Service Access Point I dentifier
Secondary Access Rights Identity
Session Description Protocol
Service Data Unit

higher layer connectionless channel (protected)

Session Initiation Protocol

Slot Number

Software Update Over The Air
Tertiary Access Rights Identity
Traffic Bearer Control

Telephone Coupling Loss

weighted Telephone Coupling Loss
Time Division Multiple Access
Temporary Portable User Identity
TRansparent UnProtected service
Transmitter

ISDN U-Interface

User Authentication Key

Ultra Low Energy

Universal Mobile Telecommunication System
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UPI User Personal Identification
U-plane User-plane
VC Virtual Call
wB Wideband
WRS Wireless Relay Station
4 Description of services and features

4.1 DECT Ultra Low Energy
41.0 General

DECT ULE provides bi-directional radio communication with medium range, data protection, and Ultra Low Power
consumption features between different types of Portable Devices and Radio Fixed Parts.

The present document is part 2 of a multi-part deliverable intended to cover the Machine to Machine communications
based on DECT UltraLow Energy (ULE). Part 1 of this multi-part deliverable (also referred to as ULE Phase 1) defines
core features for applications. The present document (also referred to as ULE Phase 2) defines additional features
suitable for a broader range of application scenarios.

The set of features defined in part 1 and part 2 are primarily targeted to provide a global M2M solution within domestic
scenarios (often referred to as "Home Automation Network" or HAN). However, this does not prevent the use of the
present document in other scenarios.

See ETSI TS 102 939-1 [12], clause 4 for adescription about ULE Phase 1 services and features.

4.1.1 Back-compatibility with ULE Phase 1

ULE Phase 2 devices are back-compatible with ULE Phase 1 devices. This means, with regards to the Phase 1
functionality, a Phase 1 PT will be able to function correctly with a Phase 2 FT. Similarly, with regards to the Phase 1
functionality, a Phase 2 PT will be able to function correctly with a Phase 1 FT. Obviously, Phase 2 features are not
expected to work with a Phase 1 device.

4.1.2 Coexistence with other DECT services

DECT ULE has been designed to be coexistent with other DECT systems (including GAP or NG-DECT). Different
types of DECT devices may be used over the same spectrum, and mixed devices supporting DECT ULE and other
DECT applications may be built. It is foreseen that the majority of DECT ULE RFPs and some DECT ULE PPs will be
mixed devices.

4.1.3 Example applications covered by ULE Phase 2
4.1.3.0 General

Examples of the applications that can be built with ULE Phase 2 are the following:

. Simple medical pendant alarms
These devices may have some sensing ability (for instance to monitor heart rate or movement), as well as
possessing an alarm button in case the wearer isin distress. They may also have additional voice capability,
allowing the wearer to make a telephone call to amedical monitoring centre.

o Lighting control
Using the Message Broadcast feature, a ULE FT can simultaneously communicate the same message to many
ULE PTswith low latency. This could be used to control numerous lights simultaneously.

. Residential hub / gateway

A residential hub / gateway can till support NEMo for legacy handsets, whilst providing ULE services for
other applications.
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. Intercoms and other M2M devices with audio capability
ULE devices with integrated speaker and/or microphone and the capability to establish an audio
communication (in addition to ULE data transport). These devices allow the user to establish avoice
communication with another terminal that may be in the same Home Automation Network, or connected via
an external network. Examples of such devices are intercoms, entry-phones and any similar M2M device with
audio capability.

Thislist is not exhaustive and further applications may be developed by device vendors based on the present document.
4131 Simple medical pendant alarms

Figure 1 shows atypical use-case scenario for amedical pendant system. The user will often wear the device, so that if
they require assistance then can easily activate the alarm button and get connected to a carer or medical professional.
The diagram shows the ULE base station connected to the internet, but this could & so be used with a telephone network
by using a pre-programmed number and message.
ULE-enabled based stationcan

alert carers and medical

professionals over the internet

e (((
ULE “medical pendant” device
activated when an elderly person

has a fall

Figure 1: Medical pendant use-case scenario
4.1.3.2 Software Upgrade Over The Air

SUOTA allows a ULE device to download and upgrade its software from aremote server over the air using the DECT
services. Aninstance of the DPRS LU10 is used for the transport layer. C-plane interactions are used to control the
process, e.g. to specify the software version number and URL of the download server. The SUOTA process itself is not
required to be low-power sinceit is used infrequently. Compatibility with NG-DECT standard for SUOTA is of greater
importance.

A typical application scenario for SUOTA is shown in figure 2.

HTTP

PP FP servers
(remote tier)

HTTP Request of Software
downloading info upgrade

HTTP 1.1 based

. requests | |4 T managemen
€ t server
SUOTA DPRS LU10 transport HTTP over TCP/IP
. . SUOTA
application application
local tier middle tier
Software

HTTP downloading upgrade
C plane interactions of Software files | gownloading

R ) < »|  server
HTTP over TCP/IP

Figure 2: Application scenario for Software upgrade over the air (SUOTA)
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41.3.3 M2M devices with audio capability

ULE phase 2 adds audio transmission to ULE devices. This alows the design of devices with integrated speaker and/or
microphone and the capability to establish an audio communication (in addition to ULE data transport). The audio
communication may be established to either:

. Regular DECT handsets (GAP or NG-DECT) in the same DECT Network
. External terminals connected viaPSTN, ISDN or Internet
. Other M2M devices with audio capability

Specific mechanisms have been included to allow the simultaneous transport of ULE data when an audio
communication is active. Audio communication capability includes the support of complete telephony and Vol P
signalling, allowing the establishing of communications to external terminals interconnected via PSTN, ISDN or
Internet.

4.2 Requirements for ULE Phase 2

4.2.1 Device types
4.2.1.0 General

In addition to the device types defined by ULE Phase 1, ULE Phase 2 also supports the following types of devices:
. RFP with support of ULE Phase 2
. PP type IV: "hybrid device with voice/data support"

4.2.1.1 ULE Phase 2 RFP

42111 General description

A ULE Phase 2 RFP supports the services and features described in the present document.

The RFP will typically support other DECT services such as GAP or New Generation DECT, however thisis not
mandatory.

4.2.1.1.2 Requirements
A ULE Phase 2 RFP has the following requirements:
General coexistence requirement:

e  The RFP can support at the sametime, ULE Phase 1, ULE Phase 2 and DECT voice services (e.g. GAP or
New Generation DECT).

Specific ULE Phase 2 requirements:

e  All RFPs compliant with the present document shall be able to support all the defined types of ULE Phase 1
PPs, and ULE Phase 2 PPs.

42.1.2 PP type IV: hybrid device with voice/data support

42121 General description

ULE PP type IV devices are generally battery powered, with strong power saving requirements, and the occasional
requirement to be used in voice/data-mode. In general ULE PP device types can be combined, and so for example, a
hybrid device may be combined with a ULE sensor type, or a ULE actuator type.

Typical examples are "medical pendant alarms’, "intercom door bells’, "talking smoke alarms”, etc.
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42122 Requirements

ULE type IV PPs can have some or al of the following specific requirements:
. The ability to transfer ULE data during a voice call
. The ability to carry voice during a ULE data transfer
e  Theability to switch between voice and ULE data modes

. The ability to use ULE paging to initiate a voice call

4.2.2 U-plane interworking and protocol architecture

U-plane interworking and protocol architecture isdefined in ETSI TS 102 939-1 [12].

4.2.3 Performance Objectives

Performance objectives are defined in ETSI TS 102 939-1 [12].
4.3 Services and features implemented by ULE phase 2
4.3.0 General

In addition to the core services and features defined by DECT Ultra Low Energy (ULE) Part 1 (ETS
TS 102 939-1 [12]), the present document al so provides the enhanced services and features described below.

43.1 MAC / PHY layer

. Enhanced ULE paging support, including index-based paging identifiers, optimized paging descriptors and
specific descriptors for advanced features (e.g. connectionless downlink, hybrid voice, etc.)

. Connectionless downlink multi-cast paging support
. Support for US and Japan regions
. Long-dlot (j = 640), which can be used for hybrid devices (e.g. wideband voice or SUOTA)
e  Advanced Connection Control for hybrid devices (e.g. wideband voice or SUOTA)
. Various optional featuresto support SUOTA / LDS (e.g. multi-bearer connections)
. "No-emissions" compatibility mode
J Inter-cell bearer handover for "circuit mode" connections
. Inter-cell bearer replacement for "packet mode" connections
e  Support for repeaters
4.3.2 DLC layer
o LU1 Transparent Unprotected service for "hybrid voice" systems
. LU10 Enhanced Frame Relay service for SUOTA / LDS
. Connectionless downlink multi-cast channel

. Inter-cell connection handover for "circuit mode" connections

4.3.3 NWK layer

. Incoming calls for "hybrid voice" devices
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. Handling interactions of "packet mode" and "circuit mode" operation

. General Purpose Service Channel (i.e. ULE datatransport over C-plane)

. Various basic telephony features (e.g. on-hook / off-hook, dialled digits, alerting, etc.)
. Codec negotiation / codec switching for "hybrid voice" devices

. Various features for SUOTA / LDS (e.g. FT-initiated virtual call, PT-initiated virtual call, LDS procedures,
SUOTA C-plane procedures, push mode)

. Support for repeaters (transfer of cipher keys)

4.3.4 Interworking and Application layer

. Support for "hybrid voice" devices

. Support for "hybrid data" devices

. Support for SUOTA / LDS

. General Purpose Service Channel (i.e. ULE datatransport over C-plane)
4.3.5 Security

o Management of cipher keys for connectionless downlink multi-cast channels

e  Ciphering of connectionless downlink multi-cast channels

. Ciphering of General Purpose Service Channel (i.e. ULE data transport over C-plane)
4.3.6 Management Entity

. Physical channel selection for US

o Physical channel selection for Japan

. DPRS management (class 4 mandatory)
4.3.7 Speech services and codecs

. Narrowband and wideband codecs and speech services for "hybrid voice" devices

5 Service and feature definitions
51 ULE Phase 2

51.1 PHL service definitions

For the purposes of the present document, all definitionsof ETSI TS 102 939-1 [12], clause 5.1.1, ETSI
TS 102 527-1[11], clause 5.5 and ETS| TS 102 527-4 [13], clause 5.1.1 apply.

51.2 MAC service definitions

For the purposes of the present document, all definitionsof ETSI TS 102 939-1 [12], clause 5.1.2, ETS
TS 102 527-1[11], clause 5.4 and ETSI TS 102 527-4 [13], clause 5.1.2 and the following apply:

U-plane C/L downlink multicast service [ULE1-M .28]: simplex service from FT to PT that provides U-plane
transmission using C/L bearers from the FT sendsto agroup of PTs. The service has MAC layer error detection
capability and may operate in acknowledged or unacknowledged modes. It uses the DLC services LU13 or LU14, but
over separate instances and A ccess Points compared to C/O service. When LU14 is used, the communication is CCM
encrypted.
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Quiet Channé Indication [ULE1-M.29]: This service providesindication of the presence of very quiet channelsin the
FT'slocal RF environment. The service may be used by some regional variants, such as US.

PHS Detection Indication [ULE1-M .30]: This service provides indication of the presence of a PHS system, which
may be present in some regional variants, such as Japan. The presence of a PHS system restricts the use of some
carriers.

extended frequency allocation [ULE1-M .31]: service which allows aFT to support frequencies in addition to the
standard DECT frequencies.

Long dot (j = 640) [ULE1-M.32]: support of the physical packet POQj (j=640) and appropriate D-field mapping
according to modulation type (D32afor GFSK modulation).

"No-emission" compatibility mode [ULE1-M .33]: Compatibility mode which allows the FT to support NEMo
enabled handsets.

Bearer handover (intra-cell) [ULE1-M.34]: internal MAC process whereby data transfer (C channel and | channel) is
switched from one duplex bearer to another in the domain of the same cell while maintaining the service to the DLC
layer. This process only appliesto "circuit mode" connections.

Bearer handover (inter-cell) [ULE1-M.35]: internal MAC process whereby data transfer (C channel and | channel) is
switched from one duplex bearer to another not in the domain of the same cell while maintaining the serviceto the DLC
layer. This process only appliesto "circuit mode" connections.

ULE bearer replacement (inter-cell) [ULE1-M.36]: bearer maintenance procedure by setting up a replacement bearer
not on the same RFP. Contrary to conventional voice channel handover, there is no requirement of using identical LBN
and maintaining identical data on both bearers. Furthermore, the old bearer is released, before the setup of the new one.

C/O proceduresfor FT connectionswith CRFP [ULE1-M .37]: procedures to provide the means to address CRFPs
on one physical relayed connection of an FT with a PT.

Repeater compatibility [ULE1-M .38]: a set of procedures to ensure compatibility and operation with ULE repeaters.

51.3 DLC service definitions

For the purposes of the present document, all definitionsof ETSI TS 102 939-1 [12], clause 5.1.3, ETSI
TS 102 527-1[11], clause 5.3 and ETSI TS 102 527-4 [13], clause 5.1.3 and the following apply:

Intra-cell voluntary connection handover [ULE1-D.13]: internal handover process provided and initiated by the
DLC layer (e.g. asaresult of continued poor quality of service from the MAC layer), whereby one set of DLC entities
(C-plane and U-plane) can re-route data from one MAC connection to a second new MAC connection in the domain of
the same cell, while maintaining the service provided to the NWK layer. This process only applies to "circuit mode"
connections.

Inter-cell voluntary connection handover [ULE1-D.14]: internal handover process provided and initiated by the DLC
layer (e.g. asaresult of continued poor quality of service from the MAC layer), whereby one set of DLC entities
(C-plane and U-plane) can re-route data from one MAC connection to a second new MAC connection not in the domain
of the same cell, while maintaining the service provided to the NWK layer. This process only appliesto "circuit mode"
connections.

514 NWK feature definitions

For the purposes of the present document, all definitionsof ETSI TS 102 939-1 [12], clause 5.1.4, ETSI
TS102 527-1[11], clause 5.2 and ETSI TS 102 527-4 [13], clause 5.1.4 and the following apply:

Security proceduresfor C/L downlink multicast [UL E1-N.19]: CCM encryption control and synchronization
procedures for U-plane C/L downlink multicast channels.

Incoming call for hybrid voice devices [ULE1-N.20]: Hybrid devices support ULE and "circuit mode" features like
voice calls. Since many ULE devices will be un-locked, A-field paging is not suitable. For those devices, it is possible
to page the PP using ULE B-field paging.

Interaction of ULE and " circuit mode" [ULE21-N.21]: Thisfeature defines how ULE "packet mode" operations and
traditional "circuit mode" operationsinteract. Thisis generally for usein hybrid systems.
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SUOTA push mode for ULE devices[ULE1-N.22]: SUOTA push mode is used when the FP has a new software
version available for the PP.

Confidentiality service with a CRFP [ULE1-N.23]: Thisfeature defines the procedure for transferring cipher keys
between the FT and a CRFP.

5.1.5  Application feature definitions

For the purposes of the present document, all definitionsof ETSI TS 102 939-1 [12], clause 5.1.5, ETS
TS 102 527-1[11], clause 5.7 and ETSI TS 102 527-4 [13], clause 5.1.5 and the following apply:

Hybrid device voice service [ULE1-A.4]: Voice support may be narrow band or wideband.

Hybrid device data service [ULE1-A.5]: Data support may be DPRS, Light Data Service, or other connection
orientated data service.

Software Upgrade Over The Air for ULE devices[ULE1-A.6]: The service supports download of software/
firmware filesfrom alocal or remote server.

5.1.6 Management Entity (ME) definitions

For the purposes of the present document, all definitions of ETSI TS 102 939-1 [12], clause 5.1.6 and ETSI
TS 102 527-4[13], clause 5.1.6 and the following apply:

UL E Physical Channel Selection for USregion [ULE1-ME.3]: This service provides additional or modified channel
selection procedures to meet the regulatory requirements of the US region (FCC).

ULE Physical Channel Selection for Japan region [ULE1-ME.4]: This service provides additional or modified
channel selection procedures to meet the regulatory requirements of the Japan region (ARIB).

5.1.7 U-plane service and interworking definitions

For the purposes of the present document, al definitionsof ETSI TS 102 939-1 [12], clause 5.1.7 and ETSI

TS 102 527-4 [13], clause 5.1.8 and the following apply:

Configuration and control service channel [ULE1-I.2]: achannel transported over DECT C-plane that provides a
pair of end-points accessible to the higher layers where configuration and control protocol messages may be exchanged.
This channel isintended to be used during configuration stages to exchange configuration and control information. This
channel isnot CCM encrypted.

CCM encrypted general purpose service channel [ULE1-1.3]: achannel transported over DECT C-plane and
protected by CCM encryption that provides a pair of end-points accessible to the higher layers where application
protocol messages may be exchanged. This channel isintended for use when it is not feasible or not convenient to use
regular ULE bearers for sending data via U-plane service.

5.1.8 ULE device types

For the purposes of the present document, all definitions of ETSI TS 102 939-1[12], clause 5.1.8, plus the following
apply:

RFP with support for ULE phase 2 [ULE1-TYP.6]: A DECT RFP with support of ULE phase 2 specification. Other
DECT services, such as GAP or NG-DECT, may also be supported in the same RFP.

PP typelV "hybrid device with voice/data support” [ULE1-TYP.7]: ULE PP devices, generaly battery powered,
with strong power saving requirements, and the occasional requirement to be used in voice/data mode.

5.1.9 Speech services and speech coding definitions

For the purposes of the present document, all definitions of ETSI TS 102 527-1 [11], clause 5.6, apply.

5.1.10 Call Control (CC) and mobility management service definitions

For the purposes of the present document, all definitions of ETSI TS 102 527-4 [13], clause 5.1.7, apply.
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6 Profile specific requirements

6.1 General

The tables listed in this clause define the status of all protocol elements (i.e. features, services, and procedures), which
can be: mandatory, optional, conditional under the provision of another protocol element, outside the scope of the
present document, or not applicable.

Protocol elements defined as mandatory, optional or conditional in this clause are further defined in the referenced
DECT specification, or, if needed, in clause 7 of the present document.

6.2 Specific conventions

6.2.1 Use of symbols in support status tables

The symbols defined in this clause are applied for procedures, features, and services in the present document if not
explicitly otherwise stated. The interpretation of status columnsin al tablesis asfollows:

C conditiona to support
I out-of-scope

M mandatory to support
N/A not applicable

@] optional to support

6.3 DECT ULE phase 1 device types

6.3.1  Types of devices supported by the present document

The following types of DECT ULE devices, described by table 1, are supported by the present document. Additional
device types may be added to further releases of the present document.

Table 1: Types of DECT ULE phase 2 devices

Support status in a ULE
Item Name of service Reference system
PT FT
ULE1-TYP.6 RFP with support for ULE phase 2 5.1.8 - M
ULE1-TYP.2 PP type | "sensor" with paging 5.1.8 [12] O (note 2) -
support
ULE1-TYP.3 PP type | "sensor" without paging 5.1.8 [12] O (note 2)
support
ULE1-TYP.4 PP type Il "fast actuator" 5.1.8[12] O (note 2)
ULE1-TYP.5 PP type Ill "slow actuator" 5.1.8 [12] O (note 2)
ULE1-TYP.7 PP type IV "hybrid device with 5.1.8 O (note 2)
voice/data support”
NOTE 1: The reference column refers to the relevant clause in the present document unless a specific
reference document is noted.
NOTE 2: A PP shall support at least 1 PP type (I, II, Il or IV). Some PPs may support multiple PP
types.

6.3.2 Specific procedures for specific device types

All services, features and procedures described in the present document are applicable to all kinds of device types,
except when otherwise stated.

The present document defines only one type of RFP [ULEL-TY P.6]. Therefore, the support status of all services,
features and procedures for FPisasgivenin tables 2 to 3.
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With regards to PP device type IV, the status support of specific proceduresis given in table 2. PP device types|, 1l and
[l aredefined in ETSI TS 102 939-1 [12], clause 6.3.2.

Table 2: Specific procedures for specific PP device types

Status
PT FT

Device type Service or feature Procedure Reference

PP type IV "hybrid
device with voice/data |B-field Continuous ULE |Operation in unlocked 10.5.5[12] M -
support" [ULE1- broadcast [ULE1-M.4] |mode
TYP.7]: B-field paging P, Paging Message 10.6.1[12] M .
broadcast [ULE1-M.5] (Formats
Paging Descriptors for | 10.6.2 [12] M -
ULE Paging
CA mask mechanism 10.6.3[12] M -

NOTE: The reference column refers to the relevant clause in the present document unless a specific
reference document is noted.

6.4 Physical layer (PHL) requirements
6.4.1 Physical layer (PHL) services

ULE Phase 2 devices shall support the PHL layer services described by table 3.

Table 3: Physical layer service support

. Support status
Item Name of service Reference PT T
ULE1-P.1 GFSK modulation 5.1.1[12] M M
ULE1-P.2 Physical Packet P32 5.1.1[12] M M
ULE1-P.3 Physical Packet POO 5.1.1[12] M M
ULE1-P.4 General PHL 5.1.1[12] M M
ULE1-P.5 ULE Transmitted Power 5.1.1[12] M M
ULE1-P.6 Fast hopping radio 5.1.1[12] ®) o
NG1.P.3 Physical Packet P64 5.5[11] C301 M
C301: If ULE1-M.32 then M else |
NOTE: The reference column refers to the relevant clause in the present document unless a specific
reference document is noted.

6.4.2 Modulation schemes
The modulation schemes described by table 4 and defined by ETSI EN 300 175-2 [2], annex D shall be supported.

Table 4: Allowed combinations of modulation schemes

Modulation S-field A-field B +Zzfield | Support status
scheme
1a GFSK GFSK GFSK M

6.4.3 PHL service to procedure mapping

Those PHL layer services that are defined in clause 6.4.1 shall have identical procedure mapping to that defined in their
referenced documents.
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Table 5: PHL service to procedure mapping

Service

Procedure

Reference

Status

PT FT

This table is intentionally left blank in order to facilitate future modification.

NOTE: The reference column refers to the relevant clause in the present document unless a specific reference
document is noted.
6.5 MAC layer requirements
6.5.1 MAC layer services

ULE Phase 2 devices shall support the MAC layer services described by table 6.

Table 6: MAC service support

. Support status
Item Name of service Reference PT T
ULE1-M.1 General 5.1.2[12] M M
ULE1-M.2 A-field Continuous broadcast 5.1.2 [12] M M
ULE1-M.3 A-field Paging broadcast 5.1.2 [12] M M
ULE1-M.4 B-field Continuous ULE broadcast 5.1.2[12] M M
ULE1-M.5 B-field paging broadcast 5.1.2[12] M M
ULE1-M.6 Basic connection control 5.1.2 [12] M M
ULE1-M.7 A-field advanced connection control|  5.1.2 [12] M M
ULE1-M.8 Expedited operations (advanced 5.1.2[12] M M
connection control)
ULE1-M.9 Full slot 5.1.2[12] M M
ULE1-M.10 Short slot 5.1.2[12] M M
ULE1-M.11 IPQR_error_correction MAC service| 5.1.2[12] M M
type
ULE1-M.12 G, channel 5.1.2[12] M M
ULE1-M.13 Cg higher layer signalling 5.1.2[12] M M
ULE1-M.14 Cp. higher layer signalling 5.1.2[12] @) (0]
ULE1-M.15 Quality control 5.1.2 [12] M M
ULE1-M.16 ULE Physical channel selection 5.1.2[12] M M
ULE1-M.17 SARI support 5.1.2[12] M O
ULE1-M.18 ULE Bearer replacement (intra-cell)| 5.1.2 [12] M M
ULE1-M.19 Dummy Bearer replacement 5.1.2 [12] M M
ULE1-M.20 Bearer handover inter-cell 5.1.2[12] | I
ULE1-M.21 Connection handover 5.1.2[12] o] (0]
ULE1-M.22 Encryption activation 5.1.2 [12] M M
ULE1-M.23 Encryption deactivation 5.1.2 [12] C601 C601
ULE1-M.24 Re-keying 5.1.2[12] C602 C602
ULE1-M.25 Early encryption 5.1.2[12] C603 C603
ULE1-M.26 DSC encryption 5.1.2 [12] M M
ULE1-M.27 AES/DSC2 encryption 5.1.2[12] o ®)
ULE1-M.28 U-plane C/L downlink multicast 5.1.2 M M
service
ULE1-M.29 Quiet Channel Indication 5.1.2 C604 C604
ULE1-M.30 PHS Detection Indication 5.1.2 C605 C605
ULE1-M.31 Extended frequency allocation 5.1.2 M C606
ULE1-M.32 Long slot (j = 640) 5.1.2 C607 M
ULE1-M.33 "No-emission” 51.2 | (0]
compatibility mode
ULE1-M.34 Bearer handover (intra-cell) 5.1.2 M M
ULE1-M.35 Bearer handover (inter-cell) 5.1.2 M M
ULE1-M.36 ULE Bearer replacement (inter-cell) 5.1.2 M M
ULE1-M.37 C/O procedures for FT connections 5.1.2 N/A C613
with CRFP
ULE1-M.38 Repeater compatibility 5.1.2 M M
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. Support status
Item Name of service Reference PT T
NG1.M.1 In_minimum delay symmetric MAC 5.4 [11] C608 M
service type
NG1.M.4 Advanced connections 5.4 [11] C608 M
DPRS-M.5 B-field advanced connection control|  4.3.2 [16] C610 (0]
DPRS-M.6 Ipm_error_detection 4.3.2 [16] C609 M
DPRS-M.7 Ipvr_error_correction 4.3.2[16] C610 0]
DPRS-M.16 DPRS Bearer handover 4.3.2 [16] C609 M
DPRS-M.17 Fast setup 4.3.2[16] C611 C611
DPRS-M.18 Connection handover 4.3.2[16] C610 0]
DPRS-M.19 Gr channel 4.3.2 [16] C612 C612
DPRS-M.20 Ipq_error_detection 4.3.2 [16] C610 (0]
DPRS-M.21 IpQr_error_correction 4.3.2[16] C610 (0]
DPRS-M.23 Ipr channel 4.3.2 [16] C612 C612
DPRS-M.27 Double slot 4.3.2 [16] C610 o
DPRS-M.28 Multibearer connections 4.3.2 [16] C611 C611
DPRS-M.29 Asymmetric connections 4.3.2 [16] C611 C611
DPRS-M.30 Simplified A-field connection control|  4.3.2 [16] C609 M
C601: IF ULE1-N.15 or ULE1-N.16 then M else I.
C602: IF NWK layer procedure "Re-keying during a call* THEN M ELSE I.
C603: IF NWK layer procedure "Early encryption" THEN M ELSE |I.
C604: IF ULE1-ME.3 then M else I.
C605: IF ULE1-ME.4 then M else I.
C606: IF ULE1-ME.3 or ULE1-ME.4 then M else O.
C607: IF (ULE1-A.4 and (NG1.2, NG1.3 or NG1.5)) or ULE1-A.5 or ULE1-A.6 then M else I.
C608: IF ULE1-A.4 then M else I.
C609: IF ULE1-A.5 or ULE1-A.6 then M else I.
C610: IF ULE1-A.5 or ULE1-A.6 then O else I.
C611: IF DPRS-M.5 THEN O ELSE I.
C612: IF DPRS-M.29 THEN M ELSE O.
C613: IF ULE1-N.23 THEN M ELSE O.
NOTE 1: The reference column refers to the relevant clause in the present document unless a specific

6.5.2

MAC service to procedure mapping

The MAC layer service to procedure mapping described by table 7 shall apply.

In addition, those MAC layer services that are defined in clause 6.5.1 that do not have explicit procedure mapping
described by table 7 below, shall have identical procedure mapping to that defined in their referenced documents.

Table 7: MAC service to procedure mapping

. Status
Service Procedure Reference PT T
ULE1-M.2 A-field Continuous 5.1.2[12] M M
broadcast Downlink broadcast (A-field) 10.3[12] M M
QT - static system information 10.2.2.1 M M
QT - FP capabilities 10.2.2.2 M M
Reception of downlink broadcast (A- 10.3.3[12] M M
field)
Higher layer information FP broadcast| 12.2.2.1 M M
ULE1-M.5 B-field Paging broadcast 5.1.2[12] M M
PU Paging Message Formats 10.6.1[12] | C705 M
Paging Descriptors for ULE Paging 10.6.2 C705 M
(phase 2)
CA mask mechanism 10.6.3[12] | C705 M
ULE-M.9 Full slot 5.1.2[12] M M
General 10.3.1.1 M M
D-field mapping for the full slot 6.2.1.1.2 3] M M
structure (physical packet P32)
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Service Procedure Reference Status
PT FT
B-field mapping for the full slot 6.21.31.2[3]|] M M
structure (physical packet P32)
Use of full slot in C/O bearers 10.3.1.2 M M
Use of full slot in C/L dummy bearers 10.3.1.3 M M
ULE-M.10 Short slot 5.1.2[12] M M
General 10.3.2.1
D-field mapping for the short slot 6.2.1.1.3 [3] M M
structure (physical packet P00)
B-field mapping for the short slot 6.2.1.3.1.3[3]| M M
structure (physical packet P00)
Use (transmission) of short slot in C/O| 10.3.2.2 (0] (0]
bearers
Reception of short slot in C/O bearers | 10.11.2 [12] M M
ULE-M.11 Ipggr_error_correction MAC 5.1.2 [12] M M
service type Type 4. I,_ error_correction 5.6.2.1 [3] M M
symmetric MAC service
Single-subfield protected B-field 6.2.1.3.4 [3] M M
MOD-2 protected channel operation 10.8.2[3] M M
Protected | channel error_correct 10.12.1 [12] M M
mode
Lifetime management with TWO 10.8.1 M M
separate maximum MAC packet
lifetimes
ULE1-M.16 ULE Physical channel 5.1.2[12] M M
selection Channel selection for the ULE packet | 10.8.2.1 [12] M M
data connection
Exceptional cases 10.8.2.2 [12] M M
Channel selection for the Service Call | 10.8.2.3 [12] M M
and other circuit mode connections
ULE1-M.21 Connection handover 5.1.2[12] 0] 0]
A-field connection handover request 10.9.5[12] M M
ULE1-M.28 U-plane C/L downlink 5.1.2 M M
multicast service U-plane C/L downlink multicast 10.5.1 M M
unacknowledged
U-plane C/L downlink over the dummy 10.5.2 M M
bearer
U-plane C/L downlink over additional 10.5.3 (0] (0]
C/L bearers
ULE1-M.29 Quiet Channel Indication 5.1.2 C701 | C701
Quiet Channel Indication 10.1.1 M M
ULE1-M.30 PHS Detection Indication 5.1.2 C702 | C702
PHS Detection Indication 10.1.2 M M
ULE1-M.31 Extended frequency 5.12 M C703
allocation Extended frequency allocation 10.16 [9] M M
ULE-M.32 Long slot (j = 640) 5.1.2 C704 M
General 10.3.3.1 M M
D-field mapping for the long slot j|=640| 6.2.1.1.4 [3] M M
structure (physical packet P64)
B-field mapping for the long slot j=640(6.2.1.3.1.3[3]| M M
structure (physical packet P64)
Use of long slot in C/O bearers 10.3.3.2 M M
ULE1-M.33 "No-emissions" 5.1.2 I o
compatibility mode General 10.4.1 I M
Tall identification for "no emission” 7.1.2[3] I M
mode
Extended Physical and Mac layer 7.2.3.11 [3] I M
capabilities (part 2) bit a23
Bearer handover/replacement 7.2.4.3]3] I M
information, multiframe-countdown
"no emission" mode sync information 7.3.5.3[3] I M
"no emission" mode procedures 9.4 [3] I M
Management procedures for "no 11.11[3] I M
emission” mode
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Service Procedure Reference Status
PT FT
ULE1-M.34 Bearer handover (intra- 5.1.2 M M
cell) A-field bearer handover request 10.9.4[12] M M
ULE1-M.35 Bearer handover (inter- 5.1.2 M M
cell) A-field bearer handover request 10.9.4[12] M M
ULE1-M.36 ULE Bearer replacement 5.1.2 M M
(inter-cell) ULE bearer replacement (inter-cell) 10.7.6.4 M M
ULE1-M.37 C/O procedures for FT 5.1.2 N/A C706
connections with CRFP Dual C/O bearer setup 10.9.1 [3] N/A M
C/O connection release of connection | 10.9.2 [3] N/A M
with CRFP
C/O connection suspend and resume 10.9.3[3] N/A M
ULE1-M.38 Repeater compatibility
General 10.7.1 M M
Identification of a WRS 10.7.2 M M
ULE page delay mechanism 10.7.3 M M
Roaming 10.7.4 M M
C701: IF ULE1-ME.3 then M else .
C702: IF ULE1-ME.4 then M else .
C703: IF ULE1-ME.3 or ULE1-ME.4 then M else O.
C704: IF (ULE1-A.4 and (NG1.2, NG1.3 or NG1.5)) or ULE1-A.5 or ULE1-A.6 then M else I.
C705: Status given in clause 6.3.
C706: IF ULE1-N.23 THEN M ELSE O.
NOTE:  The reference column refers to the relevant clause in the present document unless a specific
reference document is noted.
6.6 DLC layer
6.6.1 DLC layer services
ULE Phase 2 devices shall support the DL C services described by table 8.
Table 8: DLC service status
. Status
Item no. Name of service Reference PT ET
ULE1-D.1 LU14 Enhanced Frame RELay service with CCM 5.1.3[12] M M
(EFREL-CCM)
ULE1-D.2 LU13 Enhanced Frame RELay service with CRC 5.1.3[12]
(EFREL-CRC)
ULE1-D.3 LU10 Enhanced Frame RELay service (EFREL) (note 5.1.3[12] M M
2)
ULE1-D.4 FU10a (note 3) 5.1.3[12] M M
ULE1-D.5 FU10d 5.1.3[12] M M
ULE1-D.6 Data Link Service (LAPC + Lc) class A service 5.1.3[12] M M
ULE1-D.7 DLC Transmission Class 1 5.1.3[12] M M
ULE1-D.8 Lc Frame delimiting and sequencing service 5.1.3[12] M M
ULE1-D.9 Broadcast Lb service 5.1.3[12] o] o]
ULE1-D.10 Encryption activation 5.1.3[12] M M
ULE1-D.11 Encryption deactivation 5.1.3[12] C801 C801
ULE1-D.12 CCMI/AES encryption 5.1.3[12] M M
ULE1-D.13 Intra-cell voluntary connection handover 5.1.3 o] o]
ULE1-D.14 Inter-cell voluntary connection handover 5.1.3 O (@)
NG1.D.1 LU1 Transparent UnProtected service (TRUP) Class 0/ | 5.3 [11] C802 M
minimum_delay
NG1.D.5 FU1 DLC frame 5.3[11] C802 M
DPRS-D.1 LU10 Enhanced Frame RELay service (EFREL) (note 4.3.3 [16] C803 M
2)
DPRS-D.2 FU10a (note 3) 4.3.3[16] C803 M
DPRS-D.3 FU10b 4.3.3 [16] | I
DPRS-D.4 FU10c 4.3.3 [16] C803 M
DPRS-D.9 Inter-cell voluntary connection handover 4.3.3 [16] C804 0
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It N f servi Ref Status
em no. ame of service eference PT T

DPRS-D.10 Connection modification 4.3.3 [16] C805 C805

C801: IF feature ULE1-N.15 (Encryption deactivation FT initiated) OR ULE1-N.14 (Encryption deactivation PT
initiated) THEN M ELSE I.

C802: IF ULE1-A.4 then M else .

C803: IF ULE1-A.5 or ULE1-A.6 then M else I.

C804: IF ULE1-A.5 or ULE1-A.6 then O else I.

C805: If DPRS-M.5 THEN M ELSE O.

NOTE 1: The reference column refers to the relevant clause in the present document unless a specific reference
document is noted.

NOTE 2: The LU10 service is used by both ULE and SUOTA/LDS. However, there are some small differences
between the feature definitions. ULE shall use ULE1-D.3. SUOTA/LDS shall use DPRS-D.1.

NOTE 3: The FU10a frame is used by both ULE and SUOTA/LDS. However, there are some small differences
between the feature definitions. ULE shall use ULE1-D.4. SUOTA/LDS shall use DPRS-D.2.

6.6.2 DLC service to procedure mapping

The DLC layer service to procedure mapping described by table 9 shall apply.

In addition, those DL C layer services that are defined in clause 6.6.1 that do not have explicit procedure mapping
described by table 9 below, shall have identical procedure mapping to that defined in their referenced documents.

Table 9: DLC service to procedure mapping

. Status
Service Procedure Reference pT T
ULE1-D.1 LU14 Enhanced Frame 5.1.3[12] M M
RELay service with CCM (EFREL- |LU14 Enhanced Frame RELay service with | 11.1 [12] M M
CCM) CCM (EFREL-CCM)
LU14 Enhanced Frame RELay service with | 11.1.1.1 Co01 Co01
CCM (EFREL-CCM) for C/L downlink
multicast channels
ULE1-D.2 LU13 Enhanced Frame 5.1.3[12] (0] (0]
RELay service with CRC (EFREL- |LU13 Enhanced Frame RELay service with | 11.8 [12] M M
CRC) CRC (EFREL-CRC)
LU13 Enhanced Frame RELay service with | 11.1.1.2 C902 C902
CRC (EFREL-CRC) for C/L downlink
multicast channels
ULE1-D.3 LU10 Enhanced Frame 5.1.3[12] M M
RELay service (EFREL) LU10 Enhanced Frame RELay service 11.2[12] M M
(EFREL)
LU10 Enhanced Frame RELay service 11.1.1.3 C901 C901
(EFREL) for C/L downlink multicast
channels
ULE1-D.4 FUl0a 5.1.3[12] M M
FU10a frame operation 11.3.1[12] M M
FU10a frame operation for C/L downlink 11.1.14 C901 C901
multicast channels
ULE1-D.7 DLC Transmission 5.1.3[12] M M
Class 1 General 11511 M M
[12]
Sending side procedure 11.51.2 M M
[12]
Receiving side procedure 11.5.1.3 M M
[12]
Transmission Class 1 over C/L downlink 11.1.1.5 Co01 Co01
multicast channels
ULE1-D.12 CCM/AES encryption 5.1.3[12] M M
CCM Authenticated Encryption 11.10.1 M M
[12]
CCM activation at Virtual Call setup 11.10.2 M M
[12]
Cipher keys for CCM 11.10.3 M M
[12]
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. Status
Service Procedure Reference PT T
CCM Authenticated Encryption of C/L 111.21 Co01 Co01
downlink multicast
Initialization Vector for multicast channels 11.1.2.2 C901 C901
Security provisions regarding the key for 11.1.2.3 Co01 C901
multicast channels
ULE1-D.13 Intra-cell voluntary o O]
connection handover Class A basic connection handover 9.7 [9] M M
ULE1-D.14 Inter-cell voluntary (0] 0
connection handover Class A basic connection handover 9.7 [9] M M
C901: IF ULE1-M.28 (C/L downlink multicast) THEN M ELSE I.
C9a02: IF ULE1-M.28 (C/L downlink multicast) AND ULE1-D.2 LU13 (Enhanced Frame RELay service with CRC)
THEN M ELSE |
NOTE: The reference column refers to the relevant clause in the present document unless a specific reference
document is noted.

6.7 NWK layer
6.7.1  General

The NWK layer provisions shall include the following entities:
. Call Control (CC).
. Mobility Management (MM).
. Link Control Entity (LCE).

e  ConnectionLess Message Service (CLMYS).
6.7.2 NWK features

ULE Phase 2 devices shall support the NWK layer features described by table 10.

Table 10: NWK features status

Feature supported
Features Status

Item no. Name of feature Reference PT FT
ULE1-N.1 |ULE NWK control 5.1.4[12] M M
ULE1-N.2 |ULE Service Call 5.1.4[12] M M
ULE1-N.3 [Authentication of PP 5.1.4[12] M M
ULE1-N.4 [Authentication of user 5.1.4[12] 0 0
ULE1-N.5 [Location registration 5.1.4[12] M M
ULE1-N.6 [On air key allocation 5.1.4[12] M M
ULE1-N.7 [Identification of PP 5.1.4[12] M 0]
ULE1-N.8 [Service class indication/assignment 5.1.4[12] M (0]
ULE1-N.9 [Encryption activation FT initiated 5.1.4[12] M M
ULE1-N.10 [Subscription registration procedure on-air 5.1.4[12] M M
ULE1-N.11 [Link control 5.1.4[12] M M
ULE1-N.12 [Terminate access rights FT initiated 5.1.4[12] M (0]
ULE1-N.13 |Authentication of FT 5.1.4[12] [®) [®)
ULE1-N.14 [Encryption activation PT initiated 5.1.4[12] o 0]
ULE1-N.15 [Encryption deactivation FT initiated 5.1.4[12] 0] 0]
ULE1-N.16 [Encryption deactivation PT initiated 5.1.4[12] 0] (0]
ULE1-N.17 [Enhanced security 5.1.4[12] M M
ULE1-N.18 |AES/DSAA?2 authentication 5.1.4[12] M M
ULE1-N.19 [Security procedures for C/L downlink multicast 5.14 C1002 | C1002
ULE1-N.20 |Incoming call for "hybrid voice" devices 5.1.4 C1003 M
ULE1-N.21 [Interaction of ULE and "circuit mode" 514 C1005 M
ULE1-N.22 [SUOTA push mode for ULE devices 5.1.4 C1013 O]
ULE1-N.23 [Confidentiality service with a CRFP 5.14 N/A o]
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Feature supported

Features Status
Item no. Name of feature Reference PT FT
NG1.N.1 |Codec Negotiation 5.2 [11] C1003 M
NG1.N.2 |Codec Switching 5.2 [11] C1003 M
GAP.N.1 [Outgoing call 4.1 9] C1003 M
GAP.N.2 |Off hook 4.119] C1005 M
GAP.N.3 [On hook (full release) 4.1[9] C1005 M
GAP.N.4 [Dialled digits (basic) 4.1 9] C1006 M
GAP.N.5 [Register recall 4.1 9] C1006 (0]
GAP.N.6 [Go to DTMF signalling (defined tone length) 4.1[9] C1006 o
GAP.N.7 [Pause (dialling pause) 4.1 9] C1006 o
GAP.N.8 [Incoming call 4.1 9] C1004 M
GAP.N.15 |Alerting 4.119] C1006 M
GAP.N.21 |Partial release 4.119] C1006 0
GAP.N.22 [Go to DTMF (infinite tone length) 4.1[9] C1006 6]
GAP.N.23 [Go to Pulse 4.1 9] C1006 (@)
GAP.N.24 [Signalling of display characters 4.1 9] C1006 (@)
GAP.N.25 [Display control characters 4.1[9] C1006 o
GAP.N.30 |Calling Line Identification Presentation (CLIP) 4.119] C1006 0]
GAP.N.31 ([Internal call 4.1 9] C1006 (@)
GAP.N.33 [Enhanced U- plane connection 4.1 9] C1004 (@)
GAP.N.34 |Calling Name Identification Presentation (CNIP) 4.119] C1004 ®)
DPRS-N.1 [PT initiated virtual call 4.3.4[16] | C1007 M
DPRS-N.8 |FT initiated virtual call 4.3.4[16] | C1008 0]
DPRS-N.33 |Dynamic parameters allocation 4.3.4[16] [ C1010 | C1010
DPRS-N.34 |Service Negotiation at virtual call setup 4.3.4[16] [ C1011 | C1011
DPRS-N.35 |In call service change 4.3.4[16] | C1012 C1012
DPRS-N.36 |[NWK layer management 4.3.4[16] | C1007 M
DPRS-N.37 |ldentity assignment 4.3.4[16] | C1008 (0]
DPRS-N.38 |DECT External handover 4.3.4 [16] | |
DPRS-N.39 |Message Waiting Indication 4.3.4[16] | C1008 o
DPRS-N.40 [Detach 4.3.4[16] | C1008 o
DPRS-N.41 |Periodic location registration 4.3.4[16] | C1008 (@)
DPRS-N.42 |On-air modification of user parameters 4.3.4[16] | C1008 0]
NGLDS-N.1 |General Light Data Service Procedures 5.1.4[13] [ C1007 M
NGLDS-N.2 |Software upgrade over the air, C-plane 5.1.4[13] [ C1009 M

C1002: IF MAC service ULE1-M.28 (C/L downlink multicast) THEN M ELSE I.

C1003: IF ULE1-A.4 then M else I.

C1004: IF ULE1-A.4 then O else I.

C1005: IF ULE1-A.4 or ULE1-A.5 or ULE1-A.6 then M else I.

C1006: IF ULE1-A.4 or ULE1-A.5 or ULE1-A.6 then O else I.

C1007: IF ULE1-A.5 or ULE1-A.6 then M else I.

C1008: IF ULE1-A.5 or ULE1-A.6 then O else I.

C1009: IF ULE1-A.6 then M else I.

C1010: IF (DPRS-ME.2 OR multi-context supported (ETSI TS 102 527-4 [13], clause 7.6.1.2.2) OR
Generic multiprotocol supported (ETSI TS 102 527-4 [13], clause 7.6.1.2.3) OR application
packet size different from basic service settings; see ETSI EN 301 649 [16], clauses 12.22 and
A.2) THEN M ELSE O.

C1011: IF DPRS-ME.2 THEN M ELSE (IF (LU10 Interworking conventions and HTTP profile for
enhanced binary content download (ETSI TS 102 527-4 [13], clause 7.6.1.2.2) OR LU10
Interworking conventions and HTTP profile for Generic multiprotocol binary content download
(ETSI TS 102 527-4 [13] 7.6.1.2.3) THEN O ELSE ).

C1012: IF DPRS-ME.2 OR multi-context supported (ETSI TS 102 527-4 [13], clause 7.6.1.2.2) OR
Generic multiprotocol supported (ETSI TS 102 527-4 [13], clause 7.6.1.2.3) THEN M ELSE O.

C1013: IF ULE1-A.6then O else I.

NOTE 1: The reference column refers to the relevant clause in the present document unless a specific
reference document is noted.

NOTE 2: Features with the prefix "GAP" are not defined using that prefix in ETSI EN 300 444 [9]. For
example, GAP.N.15 is just defined as N.15 in ETSI EN 300 444 [9]. The feature is identical, the
GAP prefix is a convention only.
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6.7.3
The NWK layer feature to procedure mapping described by table 11 shall apply.

NWK features to procedures mapping

In addition, those NWK layer features that are defined in clause 6.7.2 that do not have explicit procedure mapping
described by table 11 below, shall have identical procedure mapping to that defined in their referenced documents.

Table 11: NWK feature to procedure mapping

Feature/Procedure mapping
Status
Feature Procedure Reference PT T
ULE1-N.1 ULE NWK control 5.1.4[12] M M
General pre-requisites 12.1.1[12] M M
Creation of the ULE PVC and states 12.1.2[12] M M
Allowed CC Operations over the ULE 12.1.3[12] M M
transaction
Service Change "NWK resume" 12.1.3.1 M M
[12]
Service Change "NWK suspend" 12.1.3.2 M M
[12]
Service Change "other" 12.1.3.3 M M
[12]
Allowed parameters in any service 12.1.34 M M
change operation [12]
Default ULE PVC transaction 12.5.1 M M
Initiating part of the Service Change 12.1.3.6 M M
operations [12]
Independence of other CC transactions. 12.1.3.7 M M
[12]
Default MAC parameters for implicitly 12.5.2 M M
created MBC
Paging descriptors in suspend and 12.1.3.9 M M
resume states [12]
Control procedures for C/L downlink 12.1.2 C1104 | C1104
multicast channels
ULE1-N.5 Location registration 5.1.4[12] M M
Location registration 8.28 [9] M M
Location update 8.29 [9] M )
Terminal Capability indication 12.2.1 M M
ULE1-N.8 Service class 5.1.4 [12] M )
indication/assignment Obtaining access rights 8.30 [9] M M
Terminal Capability indication 12.2.1 M M
Authentication of PP using DSAA 8.24[9] M M
Authentication of PP using DSAA2 8.45.7[9] | C1103 | C1103
ULE1-N.10 Subscription 5.1.4 [12] M M
registration procedure on-air Obtaining access rights 8.30 [9] M M
Terminal Capability indication 12.2.1 M M
ULE1-N.19 Security procedures 5.14 C1101 | C1101
for C/L downlink multicast Cipher keys for CCM encryption of C/L 12.1.11 M M
multicast channels
Multicast encryption parameter 12.1.1.2 M M
assignation procedure, FT initiated
Multicast encryption parameter retrieval 12.1.1.3 M M
procedure, PT initiated
ULE1-N.20 Incoming call for 5.1.4 C1102 M
"hybrid" devices General requirements 12.3.1.1 M M
Paging descriptors for incoming call 12.3.1.2 M M
Incoming call procedure 12.3.1.3 M M
ULE1-N.21 Interactions of ULE 5.1.4 C1105 M
and "circuit mode" General requirements 12.3.2.1 M M
ULE request whilst "circuit mode" active 12.3.2.2 M M
"Circuit mode" request whilst ULE active 12.3.2.3 M M
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Feature/Procedure mapping

Status

Feature Procedure Reference BT T
Suspend / resume ULE service 12.3.2.4 0] M
ULE1-N.22 SUOTA push mode 5.1.4 C1106 ©)
for ULE devices General requirements 124.1 M M
Paging descriptors for SUOTA push 12.4.2 M M

mode
Push mode procedure 12.4.3 M M
ULE1-N.23 Confidentiality service 5.1.4 N/A (@)
with a CRFP General 7.3.1[7] N/A M
CRFP initialization of PT cipher key 7.3.2[7] N/A M

C1101: IF MAC service ULE1-M.28 (U-plane C/L downlink multicast service) THEN M ELSE 1.

C1102: IF ULE1-A.4 then M else I.

C1103: IF feature ULE1-N.18 THEN M ELSE I.

C1104: IF MAC service ULE1-M.28 (U-plane C/L downlink multicast service) THEN M ELSE I.

C1105: IF ULE1-A4 or ULE1-A.5 or ULE1-A.6 then M else .

C1106: IF ULE1-A.6 THEN O ELSE I.

NOTE: The reference column refers to the relevant clause in the present document unless a specific
reference document is noted.

6.8 Application Layer
6.8.1  Application features

ULE Phase 2 devices shall support the application features described by table 12.

Table 12: Application features status

Feature supported Status

Item no. Name of feature Reference PT FT
ULE1.A.1 AC to bitstring mapping 5.1.5[12] M M
ULE1.A.2 Multiple subscription registration 5.1.5[12] (@) N/A
ULE1.A.3 Easy pairing registration 5.1.5[12] ®) ©)
ULE1-A4 Hybrid device voice service 5.1.5 ®) M
ULE1-A5 Hybrid device data service 5.15 O M
ULE1-A.6 Software Upgrade Over The Air (SUOTA) support for ULE devices 5.1.5 (@) M
NGLDS-A.1  [Binary content download 5.1.5[13] | C1201 M
NGLDS-A.2  [Software upgrade over the air 5.1.5[13] | C1202 M
NGLDS-A.3  |[HTTP based applications 5.1.5[13] | C1203 M
C1201: IF ULE1-A.5 or ULE1-A.6 THEN M ELSE I.
C1202: IF ULE1-A.6 THEN M ELSE I.
C1202: IF ULE1-A.5 or ULE1-A.6 THEN O ELSE |.
NOTE:  The reference column refers to the relevant clause in the present document unless a specific reference

document is noted.

6.8.2  Application features to procedures mapping
The Application layer feature to procedure mapping described by table 13 shall apply.

In addition, those Application layer features that are defined in clause 6.8.1 that do not have explicit procedure mapping
described by table 13 below, shall have identical procedure mapping to that defined in their referenced documents.
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Table 13: Application feature to procedure mapping

Feature/Procedure mapping Status
Feature Procedure Ref. PT FT
Easy pairing registration [ULE1.A.3] 5.1.5[12] ®) ®)
Registration mode automatic access 7.10.1.3.1[10] M N/A
Base station limited registration mode 7.10.1.2.2[10] | N/A M
Searching mode requests 14.1.1[12] M N/A
Base station name selection 7.10.1.3.2[10] ®) ®)
Registration user feedback 7.10.1.3.3[10] o] o]
Hybrid device voice service [ULE1-A.4] 5.15 o] M
General requirements 14.1.1 M M
Hybrid device data service [ULE1-A.5] 5.1.5 ®) M
General requirements 14.2.1 M M
Software Upgrade Over The Air 5.15 o] M
(SUOTA) for ULE devices [ULE1-A.6] General requirements 14.3.1 M M
NOTE:  The reference column refers to the relevant clause in the present document unless a specific reference
document is noted

6.9

Thisisnot applicable.

6.10

Distributed communications

Management Entity (ME)

6.10.1 Management Entity (ME) services

ULE Phase 2 devices shall support the ME services described by table 14.

Table 14: Management Entity Requirements

Feature supported Status

Feature Name of feature Ref. PT FT
ULE1-ME.1 ULE phase 1 Management 5.1.6 [12] M M
ULE1-ME.2 ULE Physical Channel Selection 5.1.6[12] | C1401 | C1401
ULE1-ME.3 ULE Physical Channel Selection for US region 5.1.6 C1402 | C1402
ULE1-ME.4 ULE Physical Channel Selection for Japan region 5.1.6 C1403 | C1403
DPRS-ME.1 Class 1 management 4.3.7 [16] | [
DPRS-ME.2 Class 2 management 4.3.7[16] | C1405 0
DPRS-ME.3 Class 3 management 4.3.7[16] | C1405 ®)
DPRS-ME.4 Class 4 management 4.3.7[16] | C1404 M

C1401: IF implementation is not intended for operation in US or Japan THEN M ELSE O.
C1402: IF implementation is intended for operation in US region THEN M ELSE I.
C1403: IF implementation is intended for operation in Japan region THEN M ELSE I.
C1404: IF ULE1-A.5 or ULE1-A.6 THEN M ELSE I.
C1405: IFULE1-A.5 0r ULE1-A.6 THEN O ELSE I.
NOTE 1: The reference column refers to the relevant clause in the present document unless a specific reference
document is noted.
NOTE 2: At least one of ULE1-ME.2, ULE1-ME.3 or ULE1-ME.4 shall be supported.
6.10.2 Management Entity (ME) mode to procedures mapping

The ME service to procedure mapping described by table 15 shall apply.

In addition, those Management Entity services that are defined in clause 6.10.1 that do not have explicit procedure
mapping described by table 15 below, shall have identical procedure mapping to that defined in their referenced

documents.
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Table 15: Management Entity mode to procedures mapping

Feature/Procedure mapping Status
Service Procedure Reference PT FT
ULE Physical Channel Selection [ULE1- 5.1.6 [12] | C1501 | C1501
ME.2] Overall architecture of ULE channel 9.2.1[12] M M
selection processes
Process MO (RFP side pre-selection 9.2.2[12]
process)
Broadcast mechanism 9.2.3[12] M M
Process M1 (PP side channel selection 9.2.4[12] M M
process)
Setup attempt and evaluation of responses | 9.2.5[12] M M
Process M2 (collision handling/collision 9.2.6 [12] M M
avoidance process)
ULE Physical Channel Selection for US 5.1.6 C1502 | C1502
region [ULE1-ME.3] Overall architecture of ULE channel 9.3.1 M M
selection processes
Process MO (RFP side pre-selection 9.3.2 M M
process)
Broadcast mechanism 9.3.3 M M
Process M1 (PP side channel selection 9.3.4 M M
process)
Setup attempt and evaluation of responses 9.35 M M
Process M2 (collision handling/collision 9.3.6 M M
avoidance process)
ULE Physical Channel Selection for 5.1.6 C1503 | C1503
Japan region [ULE1-ME.4] Overall architecture of ULE channel 9.4.1 M M
selection processes
Process MO (RFP side pre-selection 9.4.2 M M
process)
Broadcast mechanism 9.4.3 M M
Process M1 (PP side channel selection 9.4.4 M M
process)
Setup attempt and evaluation of responses 9.4.5 M M
Process M2 (collision handling/collision 9.4.6 M M
avoidance process)
C1501: IF implementation is not intended for operation in US or Japan THEN M ELSE O.
C1502: IF implementation is intended for operation in US region THEN M ELSE I.
C1503: IF implementation is intended for operation in Japan region THEN M ELSE |.
NOTE 1: The reference column refers to the relevant clause in the present document unless a specific reference
document is noted.
NOTE 2: At least one of ULE1-ME.2, ULE1-ME.3 or ULE1-ME.4 shall be supported.

6.11 U-plane services and interworking requirements

6.11.1 U-plane and interworking services
ULE Phase 2 devices shall support the U-plane and interworking services described by table 16.

Table 16: U-plane services and interworking

. Support status
Item Name of service Reference pT T
ULE1-1.1 Transparent U-plane Interworking 5.1.7 [12] M M
ULE1-1.2 Configuration and control service 5.1.7 M M
channel
ULE1-1.3 CCM encrypted general purpose 5.1.7 C1601 M
service channel

C1601: IF ULE1-A4 or ULE1-A.5 or ULE1-A.6 THEN M ELSE |
NOTE:  The reference column refers to the relevant clause in the present document unless a specific
reference document is noted.
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6.11.2 U-plane and interworking service to procedure mapping

The U-plane and interworking service to procedure mapping described by table 17 shall apply.

In addition, those U-plane and interworking services that are defined in clause 6.11.1 that do not have explicit procedure

mapping described by table 17 below, shall have identical procedure mapping to that defined in their referenced

documents.

Table 17: U-plane and interworking service to procedure mapping

ETSI TS 102 939-2 V1.1.1 (2015-03)

. Status
Service Procedure Reference pT T
ULE1-1.1 Transparent U-plane 5.1.7 [12] M M
Interworking U-plane procedures B.2.1[12] M M
C-plane procedures B.2.2[12] M M
Transport of IWU-to-IWU data 13.2.1[12] 0] 0]
IWU procedures for C/L downlink 13.1.2 C1701 | C1701
multicast service
ULEZ1-1.2 Configuration and control 5.1.7 M M
service channel General concepts 13.1.11 M M
Configuration and control service 13.1.1.2 M M
channel
Transport of IWU-to-IWU 13.2.1[12] M M
ULE Common Control Protocol 13.1.1.2.1 (0] (0]
procedures
ULE1-1.3 CCM encrypted general 5.1.7 C1702 M
purpose service channel General concepts 13.1.1.1 M M
Services provided by the DECT sub- 13.1.1.31 M M
system
Transport of the general purpose 13.1.1.3.2 M M
service channel
Security procedures 13.1.1.3.3 M M
Segmentation and reassembling 13.1.1.34 M M
MAC Release Reason Emulation 13.1.1.3.5 o o
C1701: IF ULE1-M.28 (U-plane C/L downlink multicast service) THEM M ELSE I.
C1702: IF ULE1-A4 or ULE1-A.5 or ULE1-A.6 THEN M ELSE |.
NOTE:  The reference column refers to the relevant clause in the present document unless a specific
reference document is noted .
6.12 Speech Services

6.12.1 Speech Services features

ULE Phase 2 devices shall support the speech service features described by table 18.

Table 18: Speech services features

Feature supported Status
Feature Name of feature Ref. PT FT
NG1.1 Narrow band ADPCM G.726 [i.2] 32 kbit/s voice service 5.1[11] C1801 M
NG1.2 Narrow band PCM G.711 [i.3] 64 kbit/s voice service 5.1[11] C1802 o]
NG1.3 Wideband G.722 [i.4] 64 kbit/s voice service 5.1[11] C1802 M
NG1.4 Wideband G.729.1 [i.5] 32 kbit/s voice service 5.1[11] C1802 o]
NG1.5 MPEG-4 ER AAC-LD super-wideband [i.6] 64 kbit/s voice 5.1[11] C1802 0]
service
NG1.6 MPEG-4 ER AAC-LD wideband [i.6] 32 kbit/s voice service| 5.1 [11] C1802 ®)
C1801: If ULE1-A.4 then M else |
C1802: If ULE1-A.4then Oelse |
NOTE:  The reference column refers to the relevant clause in the present document unless a specific reference
document is noted.

ETSI




37 ETSI TS 102 939-2 V1.1.1 (2015-03)

6.12.2 Speech Services to procedures mapping

Those U-plane and interworking services that are defined in clause 6.12.1 shall have identical procedure mapping to
that defined in their referenced documents.

Table 19: Speech service feature to procedure mapping

Status
PT

Feature/Procedure mapping
Procedure

Feature Reference FT

This table is intentionally left blank in order to facilitate future modification.

NOTE:  The reference column refers to the relevant clause in the present document unless a specific reference
document is noted.
6.13  General class/service/interworking support

6.13.1 Class/service support
The service classes and end-user services shall be supported described by table 20 shall apply.

Table 20: General class and service support

Iltem Name of service Reference Support status
PT FT

DPRS-G.1 |DPRS Class 1 4.3.8 [16] | I

DPRS-G.2 |DPRS Class 2 4.3.8 [16] C1802 O

DPRS-G.3 |Frame Relay (FREL) 4.3.9 [16] and C1801 M
annex B [16]

DPRS-G.4 |Character stream 4.3.9 [16] and | I
annex C [16]

DPRS-G.5 |DPRS Class 3 4.3.8 [16] and C1802 O
annex C [16]

DPRS-G.6 |DPRS Class 4 4.3.8 [16] and C1801 M
annex C [16]

C1801: IF ULE1-A.5 or ULE1-A.6 then M else I.

C1802: IFULE1-A.50r ULE1-A.6 then O else l.

NOTE: The reference column refers to the relevant clause in the present document unless a

specific reference document is noted .

6.13.2 Protocol interworking support
The protocol interworking modes described by table 21 shall apply.

Table 21: General service/interworking support

. . Status
Service Interworking Reference PT T
DPRS-G.3, Frame Relay (FREL) 4.3.9 [16] and C1901 M
annex B [16]
DPRS-I.1, Ethernet 4.3.9 [16] and B.4 [16] [ [
DPRS-I.2, Token Ring 4.3.9 [16] and B.5 [16] I I
DPRS-1.3, IP 4.3.9 [16] and B.6 [16] [ [
DPRS-1.4, PPP 4.3.9 [16] and B.7 [16] [ [
DPRS-I1.5, Generic media encapsulation| 4.3.9 [16], B.8 [16] and M M
7.6.1.2 (see note 2)
DPRS-G.4, Character stream 4.3.9 [16] and I I
annex C [16]
DPRS-1.6, V.24 4.3.9[16] and C.4 [16] [ [
C1901: IF ULE1-A.5 or ULE1-A.6 then M else I.
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Status

Service Interworking Reference |

PT FT

NOTE 1: The reference column refers to the relevant clause in the present document unless a specific reference
document is noted .

NOTE 2: The applicable clauses in ETSI TS 102 527-4 [13], clause 7.6.1.2 according to table 13 of that same document
shall apply.

With regard to the Interworking conventions, the specific interworking requirements described in ETSI
TS 102 527-4 [13], clause 7.7 shall also apply.

7 Profile specific procedures description
7.0 General

In addition to the general requirements and procedures defined in the present clause, further profile specific procedures
are described in clauses 8 to 14 of the present document (organized by protocol layers).

7.1 Back compatibility with ULE Phase 1
7.1.0  General

A ULE Phase 2 PP may determine what type of FP it is attached to by the use the Extended Fixed Part Capabilities
(Part 2) message (see clause 10.2.2.2.3).

A ULE Phase 2 FP may determine what type(s) of PP(s) are registered to it by the use of the Terminal Capabilities (see
12.2.1).

NOTE: ULE Phase 1 FPs and PPs are sub-categorized into devices compliant with ETSI TS 102 939-1 [12]
V1.1.1. and devices compliant with later versions of that TS. See ETSI TS 102 939-1 [12] for details.

7.1.1 Back compatibility with a ULE Phase 1 Fixed Part (FP)

In the absence of any specific back-compatibility rules defined in the present document, the PP shall inter-operate with
aULE Phase 1 FP using those procedures defined in ETSI TS 102 939-1 [12]. The PP shall not attempt to use
procedures or features that are not supported by the ULE Phase 1 FP.

7.1.2 Back compatibility with a ULE Phase 1 Portable Part (PP)

In the absence of any specific back-compatibility rules defined in the present document, the FP shall inter-operate with
aULE Phase 1 PP using those procedures defined in ETS| TS 102 939-1 [12]. The FP shall not attempt to use
procedures or features that are not supported by the ULE Phase 1 PP.

8 Physical Layer (PHL) procedures

There are currently no new PHL layer procedures specifically defined for ULE Phase 2.

9 Management Entity (ME) procedures
9.1 ULE phase 1 Management

The provisions of ETSI TS 102 939-1 [12], clause 9.1 shall apply.

9.2 Channel selection and collision avoidance procedures

The provisionsof ETSI TS 102 939-1 [12], clause 9.2 shall apply.
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9.3 Channel selection and collision avoidance procedures for
US region
9.3.0 General

In addition to the clause 9.3, the provisions of ETSI standard ETSI TS 102 497 [14] shall apply.

9.3.1 Overall architecture of ULE channel selection processes

DECT ULE devices shall implement the Physical channel selection procedures as described in ETSI EN 300 175-3 [3],
clause 11.12. The processes and mechanisms described in ETSI EN 300 175-3 [3], clause 11.12.2 shall be implemented.

9.3.2 Process MO (RFP side pre-selection process)

DECT ULE RFPs shall implement the process MO (RFP side pre-selection process) as described in ETS
EN 300 175-3[3], clause 11.12.3.

Implementation at PP side shall consist in the understanding of the RFP a gorithm.
The provisionsgivenin ETSI EN 300 175-3 [3], clause 11.12.3 shall be followed.
The following additional provisions shall apply:
. Thevalue of mis2. (misasystem parameter described in ETSI EN 300 175-3 [3], clause 11.12).

. In order to compile thelist of candidate channels, the RFP shall routinely scan al DECT channels (except
those impossible to receive by physical limitations) and compute their RSSI.

. In order to consider a given channel as candidate for setup, both simplex bearers of it shall be measured in at
least one frame, and the worst (highest) RSSI value shall be used.

The following additional guidelines are given:

. Due to the need to have the RFP receiver listening for possible setups according to the scan sequence, for
single transceiver systems, it is assumed that the scan of the uplink simplex bearer will be done, in practice,
listening to the scan segquence frequency.

e  The scan of the downlink bearers of the channels may be done with the same criteria (listening according to
RFP scan sequence), or with a different cycle (implementation choice).

. The measurement of the RSSI should be done assuming that the slot to be used on the transmission will be a
full dlot.

e Other mechanisms, such as multi-transceiver RFP are possible.

e  Asgenera rule, the unnecessary restriction of the offered channels by reserving fixed dots for other servicesis
not recommended.

A possible implementation of algorithm MO is provided in ETSI TS 102 939-1 [12], clause C.1.

9.3.3 Broadcast mechanism

DECT ULE RFPs shall implement and DECT ULE PPs shall understand the broadcast mechanism described in
ETSI EN 300 175-3 [3], clause 11.12.4.

The following additional provisions shall apply:

. The value of m, the time difference between frame that carries the broadcast and the access frame for which
the channel selection information refers, shall be equal to 2. Therefore al channel selection information shall
refer to frame N+2.

e  TheFP shall implement the procedure 10.1.1 of the present document.
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. If the "RFC1" bit (bit 172) of the FP's dummy bearer's subfield 2 is clear (i.e. value 0), then the PP shall
performits own LIC scan, in accordance with the requirements for the US (ETSI TS 102 497 [14]), (see note).

. If the "RFC1" bit (bit 172) of the FP's dummy bearer's subfield is set (i.e. value 1), then the PP may attempt to
use the channels indicated in the FP's My broadcast.

. The RSSI reference level used in ETSI EN 300 175-3 [3], clause 9.5.1.3.1, table 9.11 is-90 dBm.

NOTE: Whenthe"RFC1" bit (bit 172) isclear, any channelsindicated in the My cannot be selected directly by
the PP. However, the PP implementation might still find the information useful, for example, in
prioritizing or refining the channel selection process, etc.

9.3.4 Process M1 (PP side channel selection process)

If the FP does not indicate any channels with RSSI of -84 dBm or less, then the PP shall perform its own Least
Interfered Channel (LIC) scan, in accordance with the requirements for the US (ETSI TS 102 497 [14]).

If, during the process of the performing the LIC scan, the PP detects channel (s) with RSSI of -84 dBm or less, then the
PP may decide to abort the LIC scan and attempt to utilize the newly detected channel(s). Alternatively, the PP may
decide to continue with the L1C scan, since thiswill provide alarger pool of candidates in case further attempts are
required.

If the FP did indicate channels with RSSI of -84 dBm or less, in its My broadcast, then the PP may attempt to utilize the
indicated channels.

DECT ULE PPs shall implement the process M1 (PP side channel selection process) as described in ETSI
EN 300 175-3 [3], clause 11.12.5. The input to process M1 shall be either the output of the PP's LIC scan, or the list of
quiet channels (i.e. those less than -84 dBm) as indicated by the FP or discovered by the PP.

Implementation at RFP side shall consist in the understanding of the PP setup process.
The following additional provisions shall apply:
. For PPs without power consumption limitations (fast actuators) higher numbers of n may be used.

o It isallowed to receive and decode the content of channel selection information in the dummy bearer in frames
N+1 or N+2, in order to quickly react to the event of repetition of algorithm M1 due to no validation of any
candidate channel.

. PP devices without power consumption limitations (fast actuators) may be continuously scanning the dummy
bearer channel selection info and continuoudy performing the RSSI validation (including L1C scan) in order to
be ready for afast response to an event (paging or PP side event) requiring setup.

. The measurement of the RSSI shall be done taken into account the slot type that will be used in the
transmission.

In all cases, the Last Minute Scan (LMS) is still required. If the LMS RSS! reading is found to be greater than -84 dBm,
then the PP shall not use that channel if it was not discovered without an L1C scan. The PP cannot transmit on the
channel if the relevant access criteriais not met (see ETSI TS 102 497 [14]).

9.3.5  Setup attempt and evaluation of responses

PPs shall perform the access request and evaluation or responses as defined in ETSI EN 300 175-3 [3], clause 11.12.6.
Implementation at RFP side shall consist in the understanding of the PP response.

The following additional provisions shall apply:

e  Thedifferentiation of error responses compatible and not compatible with collision is optional. If this
differentiation is not implemented all error cases shall be followed by execution of algorithm M2.

o In case of impossibility of access due to repetitive lack of channelsin the information provided by the base, or

impossibility to validate the channels provided, the PP is allowed to perform aregular DECT scan and use
regular DECT channel selection mechanisms.
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9.3.6 Process M2 (collision handling/collision avoidance process)

DECT ULE PPs shall implement the process M2 (PP side collision handling/collision avoidance process) as described
in ETSI EN 300 175-3 [3], clause 11.12.7. The input to process M2 shall be either the output of the PP's LIC scan, or
the list of quiet channels (i.e. those less than -84 dBm) as indicated by the FP or discovered by the PP.

Implementation at RFP side shall consist in the understanding of the PP response under potentia collision conditions.
The following additional provisions shall apply:

. The value of the parameter b in the equation A of ETSI EN 300 175-3 [3], clause 11.12.7.1, shall be as defined
in clause A.1.1.1 of the present document.

. All other parameters of the equations are defined by ETSI EN 300 175-3[3], clause A.2.1.

9.4 Channel selection and collision avoidance procedures for
Japan region

9.4.0 General

In addition to the current section (clause 9.4 and sub-clauses of the present document), the provisions of ARIB standard
STD-T101 [15] shall apply.

9.4.1 Overall architecture of ULE channel selection processes

DECT ULE devices shall implement the Physical channel selection procedures as described in ETSI EN 300 175-3 [3],
clause 11.12. The processes and mechanisms described in ETSI EN 300 175-3 [3], clause 11.12.2 shall be implemented.

9.4.2 Process MO (RFP side pre-selection process)

DECT ULE RFPs shall implement the process MO (RFP side pre-selection process) as described in ETS|
EN 300 175-3[3], clause 11.12.3.

Implementation at PP side shall consist in the understanding of the RFP a gorithm.
The guidelines given in ETSI EN 300 175-3 [3], clause 11.12.3 shall be followed.
The following additional provisions shall apply:
e  Thevaueof mis3 (misasystem parameter described in ETSI EN 300 175-3 [3], clause 11.12).

NOTE: the purpose of the value m = 3 isto allow the PP time to perform 2 frames of LM S scan in order to detect
the presence of PHS systems, in accordance with the requirements for Japan operation (see ARIB STD-
T101 [15]).

. In order to compile thelist of candidate channels, the RFP shall routinely scan all DECT channels (except
those impossible to receive by physical limitations) and compute their RSSI.

. In order to consider a given channel as candidate for setup, both simplex bearers of it shall be measured in at
least one frame, and the worst (highest) RSSI value shall be used.

The following additional guidelines are given:

. Due to the need to have the RFP receiver listening for possible setups according to the scan sequence, for
single transceiver systems, it is assumed that the scan of the uplink simplex bearer will be done, in practice,
listening to the scan sequence frequency.

. The scan of the downlink bearers of the channels may be done with the same criteria (listening according to
RFP scan sequence), or with a different cycle (implementation choice).

e  The measurement of the RSSI should be done assuming that the slot to be used on the transmission will be a
full dlot.
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. Other mechanisms, such as multi-transceiver RFP are possible.

e  Asgenerd rule, the unnecessary restriction of the offered channels by reserving fixed dots for other servicesis
not recommended.

A possible implementation of algorithm MO isprovided in ETSI TS 102 939-1 [12], clause C.1.

9.4.3 Broadcast mechanism

DECT ULE RFPs shall implement and DECT ULE PPs shall understand the broadcast mechanism described in
ETSI EN 300 175-3 [3], clause 11.12.4.

The following additional provisions shall apply:

. The value of m, the time difference between frame that carries the broadcast and the access frame for which
the channel selection information refers, shall be equal to 3. Therefore all channel selection information shall
refer to frame N+3.

. The RSSI reference level used in ETSI EN 300 175-3 [3], clause 9.5.1.3.1, table 9.11 is-92 dBm.

e  Theprocedure 10.1.2 of the present document shall apply.

9.4.4 Process M1 (PP side channel selection process)

DECT ULE PPs shall implement the process M1 (PP side channel selection process) as described in ETSI
EN 300 175-3 [3], clause 11.12.5.

Implementation at RFP side shall consist in the understanding of the PP setup process.
The following additional provisions shall apply:
o For PPs without power consumption limitations (fast actuators) higher numbers of n may be used.

. It is allowed to receive and decode the content of channel selection information in the dummy bearer in frames
N+1, N+2 or N+3, in order to quickly react to the event of repetition of algorithm M1 due to no validation of
any candidate channel.

. PP devices without power consumption limitations (fast actuators) may be continuously scanning the dummy
bearer channel selection info and continuously performing the RSSI validation in order to be ready for afast
response to an event (paging or PP side event) requiring setup.

e  Themeasurement of the RSSI shall be done taken into account the slot type that will be used in the
transmission.

e  Theprocedure 10.1.2 of the present document shall apply.

In al cases, the Last Minute Scan (LMS) is still required. The PP cannot transmit on the channel if the relevant access
criteriais not met (see ARIB standard STD-T101 [15]).

9.45 Setup attempt and evaluation of responses

PPs shall perform the access request and evaluation or responses as defined in ETSI EN 300 175-3 [3], clause 11.12.6.
Implementation at RFP side shall consist in the understanding of the PP response.

The following additional provisions shall apply:

. The differentiation of error responses compatible and not compatible with collision is optional. If this
differentiation is not implemented all error cases shall be followed by execution of algorithm M2.

o In case or impossibility of access due to repetitive lack of channelsin the information provided by the base, or

impossibility to validate the channels provided, the PP is allowed to perform aregular DECT scan and use
regular DECT channel selection mechanisms.
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9.4.6 Process M2 (collision handling/collision avoidance process)

DECT ULE PPs shall implement the process M2 (PP side collision handling/collision avoidance process) as described
in ETSI EN 300 175-3[3], clause 11.12.7 [3].

Implementation at RFP side shall consist in the understanding of the PP response under potential collision conditions.
The following additional provisions shall apply:

. The value of the parameter b in the equation A of ETSI EN 300 175-3 [3], clause 11.12.7.1, shall be as defined
in clause A.1.1.1 of the present document.

e All other parameters of the equations are defined by ETSI EN 300 175-3[3], clause A.2.1.

10 MAC layer procedures

10.1 Radio Control Bits
10.1.1 Quiet Channel Indication

If the FP's MO process detects that there are channels with RSS! of less than -84 dBm, then it may do the following:
. Set the "RFC1" hit (bit 172) of the dummy bearer's subfield 2 (see ETSI EN 300 175-3 [3], clause 9.5.1.3) and
J Use the My broadcast to indicate those channels that have RSS! of less then -84 dBm.

If the FP's MO process does not detect any channels with RSSI of less than -84 dBm, then it shall do the following:

. Clear the "RFC1" hit (bit 172) of the dummy bearer's subfield 2 (see ETSI EN 300 175-3 [3], clause 9.5.1.3)
and

e  Usethe My broadcast normally, according to ETSI EN 300 175-3 [3], clause 11.12.4.

10.1.2 PHS Detection Indication

Systems operating in Japan have specific requirements for detecting and avoiding PHS systems. The procedure for
detecting PHS systems is outside the scope of the present document. The specific requirements are described in ARIB
standard STD-T101 [15].

In addition to the provisions of STD-T101 [15], the following shall aso apply when the FP has detected a PHS system:
. The"RFC2" bit (bit 173) shall be set (see note 1).

e  TheFP shal use amodified "RFP idle receiver scan sequence" as shown in table 22. The FP shall use the
modified "RFP idle receiver scan sequence" for all connection setup attempts (expedited and non-expedited).
See note 2.

NOTE 1: Thisbit does not replace the "active carrier" Py message which is specified by the ARIB standard STD-
T101 [15].

NOTE 2: This modification allows the FP to perform additional scanning for setup attempts on frames that would
otherwise be unavailable when PHS systems are detected due to the normal PSCN cycle.

NOTE 3: The carrier numbering shown in table 22 is using the standard ETSI carrier numbering (ETSI
EN 300 175-2[2], clause 4.1.1).
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Table 22: Modified "RFP idle receiver scan sequence"

Frame PSCN RFP idle receiver Carrier
scan sequence frequency
carrier number

n 0 12 1 902,528 MHz
n+1 1 1 1 895,616 MHz
n+2 10 12 1 902,528 MHz
n+3 11 1 1 895,616 MHz
n+4 12 12 1 902,528 MHz

If the PP sees that the "RFC2" bit is set then the following shall apply:

e  The PP shall understand that a PHS system has been detected by the FP, and it shall act appropriately
according to the provisions of STD-T101 [15].

. The PP may utilize the modified "RFP idle receiver scan sequence” as shown in table 22.

10.2  Downlink broadcast (A-field)

10.2.0 General

The procedure shall be performed as defined in ETSI EN 300 444 (GAP) [9], clause 10.2 and ETSI EN 300 175-3 [3],
clause 9.1.1.

10.2.1 Nt messages
The same message defined in ETSI EN 300 444 (GAP) [9], clause 10.2.1 shall be used.

10.2.2 Qr messages

10.2.2.1 Qr - static system information

The FT shall be capable of sending and the PT shall be capable of receiving and processing the Q; static system
information message as defined in ETSI EN 300 175-3 [3], clause 7.2.3.2, with the following contents as defined below.

The same contents defined in ETSI EN 300 444 (GAP) [9], clause 10.2.3 shall be supported.
10.2.2.2 Qrt - FP capabilities
10.2.2.2.1 Standard FP Capabilities

The FP shall indicate its standard capabilities using the fixed part capabilities Qr message as described in

ETSI EN 300 175-3 [3], clause 7.2.3.4, with contents as defined in table 23. The PT shall be able to receive and
understand this message.
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Table 23: Values used within Standard FP capabilities

MAC message

Field within the

Standard values within

Normative action/comment

message the MAC message
<< FP capabilities >> (< Q> 3
<a,> 1 Extended FP info (Q = 4)
<az> [0, 1] Double slot (optional)
<a;;> 1 Full slot (mandatory to support)
< ay; > 1 Basic A-field setup, mandatory
<ay, > 1 Advanced A-field setup, mandatory.
< Ay > [0, 1] Cr messages, if PT supports only Cq
messages it may ignore this value.
<a,,> 1 IN_minimum_delay
<ag, > 1 I,_error_correction (mandatory to support)

NOTE:

For the higher layer capabilities, bits < a5, to a,; >, see clause 12.2.2.1.1.

The MAC extended fixed part information message shall be used and, therefore, bit a;, of the fixed part information

field shall be set to 1.

Higher layer information: The management entity in the FP supplies the MAC layer with a 16-bit SDU viathe
Management Entity (ME) SAP. The content of that SDU is placed in bits < agy> to < a4 7> of the Qr message. 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 see clause 12.2.2.1.1.

Wireless Relay Stations (WRSs) shall only indicate support for features that are supported both by itself and the RFP to
which it is attached. For example, if an RFP supports double dots, but an attached WRS does not, then the WRS will
not indicate support of that feature on its own capability broadcast.

10.2.2.2.2

Extended FP Capabilities

The FP shall indicate its extended capabilities using the Extended fixed part capabilities Q message as described in
ETSI EN 300 175-3 [3], clause 7.2.3.5, with contents as defined in table 24. The PT shall be able to receive and

understand this message.

Table 24: Values used within Extended FP capabilities

MAC message

Field within the

Standard values within

Normative action/comment

message the MAC message
<< FP capabilities >> (< Qy > 4
<ag,-a;g> All CRFP hops: See ETSI EN 300 175-3 [3],
clause 7.2.3.5.2.1.
<ap> [0, 1] If ULE1-N.23 then bit al4 = 1, else bit al4 = 0.
< ay, > 1 Ipq Services supported.
<ayy > 1 Extended FP capabilities Part 2.

NOTE:

For the higher layer capabilities, bits < a,5 to a,; >, see clause 12.2.2.1.2.

The MAC extended fixed part capability part 2, information message shall be used and, therefore, bit a,, of the

extended FP capability field shall be set to 1.

Higher layer information: The management entity in the FP supplies the MAC layer with a 23-bit SDU viathe
Management Entity (ME) SAP. The content of that SDU is placed in bits <a25> to <a47> of the Qr message. At the PT
the MAC layer passes the 24 bits out through the ME SAP to the management entity.

For the setting of the higher layer information bits see clause 12.2.2.1.2.

Wireless Relay Stations (WRSs) shall only indicate support for features that are supported both by itself and the RFP to

which it is attached.
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10.2.2.2.3 Extended FP Capabilities part 2

The FP shall indicate its extended capabilities using the Extended fixed part capabilities part 2 Q; message as described

in ETSI EN 300 175-3 [3], clause 7.2.3.11, with contents as defined in table 25. The PT shall be able to receive and
understand this message.

Table 25: Values used within Extended FP capabilities part 2

Field within the |Standard values within

MAC message Normative action/comment

message the MAC message
<< FP capabilities >> (< Q> C (hex)
<ag,> 1 Long slot support (j = 640), mandatory.
<apg> [0, 1] ULE WRS delayed paging support. See ETSI EN

300 175-3 [3], clause 7.2.3.11.2. If a18 = 1, then
ULE delayed paging mechanism is not allowed.
If a18 = 0, then ULE delayed paging mechanism
is allowed. See clause 10.7.3 of the present
document.

NOTE:  For the higher layer capabilities, bits < a,, to a,; >, see clause 12.2.2.1.3.

Higher layer information: The management entity in the FP supplies the MAC layer with a 24-bit SDU viathe
Management Entity (ME) SAP. The content of that SDU is placed in bits <a24> to <a47> of the Qr message. At the PT
the MAC layer passes the 24 bits out through the ME SAP to the management entity.

For the setting of the higher layer information bits see clause 12.2.2.1.3.

Wireless Relay Stations (WRSs) shall only indicate support for features that are supported both by itself and the RFP to
which it is attached.

10.3  Slot types and slot use

10.3.1  Full Slot

10.3.1.1 General

The D-field mapping for the full slot structure (physical packet P32), as defined by ETSI EN 300 175-3[3],
clause 6.2.1.1.2 shall be supported.

The B-field mapping for the full slot structure (physical packet P32), as defined by ETSI EN 300 175-3 [3],
clause 6.2.1.3.1.2 shall be supported.

10.3.1.2 Use of full slot in C/O bearers

Full dot shall be used for C/O bearers, unless another slot typeis explicitly requested (e.g. using Advanced Connection
control procedures). Additionally, a short slot may also be used in some cases, see clause 10.3.2.2.

10.3.1.3 Use of full slot in C/L dummy bearers

Full slot shall be used in the dummy C/L bearersin all cases.
10.3.2 Short Slot

10.3.2.1 General

The D-field mapping for the short slot structure (physical packet P00), as defined by ETSI EN 300 175-3 [3],
clause 6.2.1.1.3 shall be supported in both PT and FT, at least in receiving mode. Use (transmission) of the slot is
optional at both sides.

10.3.2.2 Use of short slot in C/O bearers

In order to further save energy, it is allowed to transmit as short slots frames that do not carry any B-field (BA code =
no B-field) in certain cases.
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The use of short slotsis optional at sending side (transmitter choice). However its understanding by the receiving sideis
mandatory.

Therulesgivenin ETSI EN 300 175-3 [3], clause 10.5.1.8.9 shall apply in full extend and shall be fulfilled.

In addition to that, the following additional rule shall apply:

e  After using ashort slot, it is not allowed to roll back to full slot. Therefore al subsequent transmissions shall
be short slots and no further U-plane data may be sent to the peer over that TBC.

10.3.3 Long Slot

10.3.3.1 General

The D-field mapping for the long slot structure (physical packet P64), as defined by ETSI EN 300 175-3 [3],
clause 6.2.1.1.4 shall be supported.

The B-field mapping for the long ot structure (physical packet P64), as defined by ETSI EN 300 175-3 [3],
clause 6.2.1.3.1.3 shall be supported.

10.3.3.2 Use of long slot in C/O bearers

The use of long slot for C/O bearersis required for some services (e.g. wibeband voice). It requires the Advanced
Connection control procedures, as defined by ETSI EN 300 175-3 [3], clause 10.

10.4  No-emission compatibility mode procedures
10.4.1 General

"No-emissions’ mode is not directly compatible with ULE Phase 2. Thisisfor a number of reasons, for example:
e  Thehigh power consumption required for "NEMo scanning".
. The additional latency required for "NEMo wakeup".

. Features such as "ULE paging", including ConnectionLess Downlink broadcast will not work effectively when
the FPisin "no-emissions’ mode.

However, a ULE-capable FP can still be used to support NEM o-capable PPs, according to the following requirement:

. The FP shall not start the power-down negotiation if any registered device isincapable of "no-emissions"
mode, as indicated by their Terminal Capabilities bits.

NOTE: Thisrequirement isthe same as aready described in ETSI EN 300 175-3[3], clause 9.4.1.1.
10.5 U-plane C/L downlink services
10.5.0 General

DECT ULE phase 2 supports C/L U-plane downlink transmission by means of the logical channel Sl and the

procedures described in ETSI EN 300 175-3 [3], clause 9.1.4. Only multicast unacknowledged service is supported.
Transmission may be done over the ULE dummy bearer or over additional C/L bearers. Multiple instances of the
service may be used to address multiple multicast groups.

10.5.1 U-plane C/L downlink multicast unacknowledged service
10.5.1.0 General

This service allows the transmission in unacknowledged mode of U-plane packets addressed to previously configured
groups of PT (multicast groups). The service allows the simultaneous sending of messages to multiple devicesand is
intended for applications that reguire synchronized actionsin multiple PTs.
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10.5.1.1 Logical channels and instance separation

Multiple instances of the service may exist. Each instance corresponds to a separate Slp channel accessible by the DLC
by separate SAPs. Separate DLC LU and IWU instances shall also be used towards the application, which may access
the service by means of separate SAPs.

The application decides which messages are routed toward C/L downlink multicast SAP, and which are routed towards
the C/O SAP, taking into account the limitations of the C/L downlink multicast service, such as the absence or
retransmission capability and the absence of an acknowledgement mechanism.

10.5.1.2 Addressing and management of multicast groups

The addressing system is based on the " X" and "Y" identities described in ETSI EN 300 175-3[3], clause 9.1.4.7 and is
entirely managed by the RFP ME. The RFP ME shall decide the composition of the multicast groups, shall keep the list
of subscribed PTs, shall allocate the unique global identity of the group (identity "X") and shall alocate local identifiers
("Y" identities) at each PT.

The subscription process to each multicast group isa NWK layer procedure and is described in clause 12.1.2.
10.5.1.3 Procedure

The provisions given in ETSI EN 300 175-3 [3], clauses 9.1.4.3 (Announcement viathe B, paging channel), 9.1.4.4

(Routing and instance separation), 9.1.4.5 (Additional attributes), 9.1.4.6 (Encryption), 9.1.4.7.2 (C/L downlink
multicast service) and 9.1.4.7.3 (Identities in C/L downlink multicast service) shall apply.

10.5.1.4 Slp subfield format

The U-plane packet (Slp channel) shall use single subfield (Slpg) format.
10.5.2 U-plane C/L downlink over the dummy bearer
10.5.2.0 General

Downlink multicast U-plane transmission may happen over the same dummy bearer used to carry the ULE B-field
dummy channels. In such a case the transmission interrupts the normal transmission of the dummy and causes awaiting
cycle impacting most ULE services. In order to restrict the disturbance to normal ULE operation, the insertion is only
alowed following a multiplexing schema described in clause 10.6.2.1.

The ULE paging system should take into account the possible use of the dummy for sending C/L traffic according to the
multiplexing schema when allocating paging descriptors and paging sequences.

10.5.2.1 Multiplexing cycle

Asgiven by ETSI EN 300 175-3[3], frames 1, 5, 9 and 13 may be used for C/L downlink traffic insertion over the
dummy bearer. Thisis the maximum multiplexing cycle possible for the insertions. Within this range, the FT ME shall
decide the real multiplexing cycle in the system, taken into account the expected multicast traffic needs, the paging
traffic and the tolerable impact in other ULE services. Once this policy is set, it shall be consistently used in the system.

Due to the ULE page delay mechanism, a Wireless Relay Station (WRS) may use different frames for the C/L downlink
traffic insertion over the dummy bearer (see clause 10.7.3 of the present document).

The multiplexing cycle does not mean that qualified frames have to carry the C/L downlink insertionin al cases. They
may carry regular ULE dummy bearer content when there is no C/L downlink traffic to be send. On the other hand, it
guarantees that the other frames will not carry C/L insertions.

NOTE: Itisadvisableto reuse the same multiplexing cycle, when thereis no C/L downlink traffic, to perform
other operations that may interrupt normal dummy bearer transmission, i.e. the periodic RSSI scan of the
dummy bearer channel by the FT.

10.5.2.2 Single-burst transmission

Only single burst transmission is supported (see ETSI EN 300 175-3 [3], clause 9.1.4.3). Each segment of C/L downlink
transmission shall have an individual announcement viathe By channel.
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10.5.2.3 Identification of C/L downlink insertion

Dummy bearer frames carrying an insertion of C/L downlink traffic are identified by means of the BA bitsin the A-
field hearer. Such frames shall use the "SI " coding asindicated in ETSI EN 300 175-3 [3], clause 9.1.4.1.

10.5.2.4 Announcement via the B, paging channel and identification of instances

All transmissions of the CL downlink service over either (the) dummy(ies) or additional C/L bearers shall be announced
by the paging channel By asindicated by ETSI EN 300 175-3 [3], clause 9.1.4.3. The following additional provisions

shall apply:

The announcement shall be done by means of the paging signal coded by the descriptor "announcement of multicast,
unacknowledged”, described in clause 10.6.2.5.2.5 of the present document.

The announcement shall happen in any frame previous to the one that will carry the insertion, from the previous frame
in the insertion multiplexing cycle (and including it) to the previous frame to the insertion point. All these
announcements shall produce the same effect.

Based on previous possibilities, it is allowed to repeat the transmission of the announcement as a protection measure
(redundancy).

The paging signal transmitted by the announcement determines the multicast instance that the C/L packet should be
routed to.

The announcement shall not be enough to route the B-field received at the expected dummy towards the Sl channel
instance: the BA bits shall also carry the proper BA code.

10.5.3 U-plane C/L downlink over additional C/L bearers
10.5.3.0 General

The Downlink multicast U-plane transmission may happen over additional C/L bearers different from the dummy(ies).
In such a case, there is no interruption in the normal transmission of the dummy and no impact in ULE operation.

If this procedure is supported by both peers, the RFP may decide to setup at any time an additional C/L bearer for
sending the C/L downlink traffic.

10.5.3.1 Channel selection and transmission start

The RFP shall follow the channel selection rules for the additional C/L bearer asgivenin ETSI EN 300 175-3 [3],
clauses11.4.3 and 9.1.1.2).

The RFP may start the C/L transmission directly in the first bearer or wait until a subsequent one.

10.5.3.2 MAC signalling in the additional C/L downlink bearer

The signalling of the additional C/L downlink bearer shall be as described in ETSI EN 300 175-3[3], clause 9.1.4.2.1
with the following specific provisions:

. Only single-burst transmissions are supported (see clause 10.5.3.3). However, it is alowed to setup the bearer
and not send the C/L datain the very first frame(s). In such a case the MAC control message
"expedited_access request” shall be used in the first frame and "expedited_release” in the one carrying the
data.

. It isalso allowed to send U-plane data in the very first frame. In such a case the MAC control message
"expedited_access request_ready for_release" shall be used.

e  TA and BA coding shall be as described in ETSI EN 300 175-3[3], clause 9.1.4.2.1.

. BA coding "no B-field" may be used for frames not containing data. However in this case the B-field shall be
transmitted and filled with the DLC filling pattern.
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10.5.3.3 Single-burst transmission

From multicast channel perspective, only single burst transmission is supported (see ETSI EN 300 175-3[3],
clause 9.1.4.3). Each segment of C/L downlink transmission shall have an individual announcement viathe By channel.

However it is alowed to chain several segments (each one with its own announcement) over the same C/L bearer:

. To do that, the paging mechanism (paging sequences) should be designed accordingly (sequences with
repetition rate = 1).

. MAC signalling over the C/L channel shall assume continuity: only the first bearer needs to carry the
expedited setup MAC message and the TA code (M~ first transmission).

. It is allowed to route the packets sent in consecutive frames to different multicast contexts.
10.5.3.4 Announcement via the B, paging channel and identification of instances

All transmissions of the CL downlink service over either (the) dummy(ies) or additional C/L bearers shall be announced
by the paging channel By asindicated by ETSI EN 300 175-3 [3], clause 9.1.4.3. The following additional provisions

shall apply:

The announcement shall be done by means of the paging signal coded by the descriptor "announcement of multicast,
unacknowledged”, described in clause 10.6.2.5.2.5 of the present document.

The reference point for the announcement is the next frame boundary: an announcement sent over By in frame N
indicates a transmission of the C/L U-plane packet in frame N+1.

The announcement shall be always related to the frame in the additional C/L bearer that really carries the U-plane
packet. If the FT has decided to setup such bearer not sending the data in the first one, the announcement shall be
delayed to be in the frame immediately before the frame that carries the data.

The same frame that carries the announcement shall carry the C/L bearer position coded in either index X4 or X10
(therefore at least some of the fields should be in index format).

The provisions of clause 10.6.2.5.4 shall apply regarding the coding of the C/L bearer position.

10.6  ULE Paging Procedures (phase 2)
10.6.0 General

Clause 10.6 refers to ULE specific paging capability using B-Field channels over the ULE dummy bearer. Refer to
clause ETSI TS 102 939-1 [12], clause 10.4 for LCE paging using A-field tail.

10.6.1 Pu Paging Message Formats
The provisionsof ETSI TS 102 939-1 [12], clause 10.6.1 shall apply.

10.6.2 Paging Descriptors for ULE Paging

10.6.2.1 Basic concepts of the ULE paging system
The concepts defined in ETSI TS 102 939-1 [12], clause 10.6.2.1 shall apply plus the following:

Master type descriptor: A "master type" descriptor is a descriptor which defines a sequence. 1.e. it contains
information about repetition rate and offset.

Compound sequence: The sequence obtained by combination of more than one "master type" descriptors with
different sequence information.

Slave type descriptor: A "davetype" descriptor is a descriptor which does not contain sequence information
(repetition rate and offset) but reuses the sequence given by the "master type" descriptors.

NOTE: Theonly descriptor defined in ETSI TS 102 939-1 [12] is a " master type descriptor”.
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10.6.2.2 Basic operation of the descriptors
The provisionsof ETSI TS 102 939-1 [12], clause 10.6.2.2 shall apply with the following differences.

The maximum number of master type descriptors that shall be supported by all FT and PT implementationsis TWO.
Support of higher number of descriptorsis optional.

In addition to the master type descriptors, the following "slave type" descriptors shall be supported:

. Oneinstance of "Setup voice call full dot" descriptor if the feature ULE1-A.4 (hybrid device voice call) is
supported.

. Oneinstance of " Setup voice call long slot" descriptor if the feature ULE1-A .4 (hybrid device voice call) and
feature NG1.2, NG1.3 or NG1.5 (G.711[i.3], G.722[i.4] or MPEG-4 ER AAC-LD super-wideband [i.6] voice
call) is supported.

e  Oneinstance of "Setup SUOTA call" descriptor if the feature ULE1-A.6 (SUOTA) is supported.

e  Oneinstance of "announcement of multicast, unacknowledged" descriptor - if the service ULE1.M.28
(U-plane C/L downlink multicast service multicast) is supported.

NOTE: If aPT isassigned to multiple multicast groups, more than one descriptor is needed.
10.6.2.3 Allocation of descriptors
The provisionsof ETSI TS 102 939-1 [12], clause 10.6.2.3 shall apply.
10.6.2.4 Format for descriptors in ULE phase 1
10.6.2.4.0 General
Clause 10.6.2.4 describes the formats for the descriptors used in the present document.
The following formats are used in the present document:

. "Format A" that is the same format defined in ETSI TS 102 939-1 [12].

. "Format B" is anew format for lave type descriptors used to carry additional commands such as " setup voice
cal full dot”, "setup voice call long slot” and setup SUOTA call”.
. "Format C" isanew format for slave type descriptors used to carry the announcements of multicast
transmissions.
10.6.2.4.1 Master/slave types

In order to simplify the design of the descriptors and the handling of sequences the concept of master and slave
descriptorsisintroduced as follows:

. A "master type" descriptor is a descriptor which defines a sequence, i.e. it contains information about
repetition rate and off set.

. Severa "master type" descriptors may be combined to synthesize a more complex compound sequence.
NOTE: SeeclauseC.2.10of ETSI TS 102 939-1[12] for examples of compound sequences.

A "davetype" descriptor is adescriptor which does not contain sequence information (repetition rate and offset) but
reuses the sequence given by the "master type" descriptors.

Thelist of descriptorsin use by any PT should include at |east one "master type" descriptor.

If there are several "master type" descriptors, the "compound sequence” created by all of them is the sequence to be
used by the "dave type" descriptors.
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In the present document, the "ULE resume" descriptor is the only master type and at |east one instance of this descriptor
shall be used by any PT supporting paging.
10.6.2.4.2 CA subscription capability
Refer to ETSI TS 102 939-1 [12], clause 10.6.3 for a description of the CA mechanism.

Since a single descriptor has the capability to subscribe a PT to any combination of CA groups (to one, to severa or to
none), it is not necessary to include the CA subscription capability in al descriptors.

Only the "ULE resume" master type descriptor has the capability to transmit CA subscription information. All new
"davetype" descriptors introduced by the present document do not carry CA subscription information. Such descriptors
are considered neutral regarding the CA mechanism.

NOTE: Thebitsused for CA subscriptionin the "ULE resume" descriptor are used to extend the range of codes
for "descriptor type and command" in the new descriptors.

10.6.2.4.3 Format A
"Format A" isthe same format used in ULE phase 1.

The structure and the description of fields for the "format A", as used in the present document, are as shown in Figure 3:

Bit: 8 1 6 5 4 3 2 1 Octet:
<< ULE-MAC-CONFIGURATION-INFO >> 1
Length of Contents (L) 2
1 Coding standard Control 3

Descriptor format A

Descriptor type and command CA k
Spare (00) Paging ID (2 Repetition k+1
M.S.bits)
0 Start MFN4 k+2
spare
Start MFN | Start FCNT k+3
0/1 Paging ID (7 L.S.bits) k+4

Figure 3: Descriptor "format A"

The meaning of the different fields and the allowable valuesin "format A" are described in table 26.
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Table 26: Descriptor fields in descriptor "format A"

Value Description Range
Descriptor type and Defines the descriptor type and action. See clause 10.6.2.5 for allowed values
command and actions
CA These 4 bits control the subscription to the groups of the CA mechanism [0-1]1 x4
(see ETSI TS 102 939-1 [12], clause 10.6.3)
Bit 4 subscribes the PT to CA group 4 and bit 1 to CA group 1. A PP may be
subscribed to one, more than one, or may not be subscribed to any CA group.
Subscription to more than one CA groups is commanded by setting several CA
bits to "1" in the descriptor. See ETSI TS 102 939-1 [12], clauses 10.6.3.1 and
10.6.3.2
SP Spare bits (shall be set to '00'B)
Paging ID (2 M.S.bits) |The 2 most significant bits of the Paging ID 0-511
Start MFN Multi-Frame Number of the starting point of the paging sequence 0 -2 047
Start FCNT Frame number of the starting point of the paging sequence 0-15
Repetition Repetition rate (interval in frames between two windows for transmission of the 20 _ 515
paging signal in the sequence)
Paging ID (7 L.S.bits)  |The 7 less significant bits of the Paging ID. The paging signal defined by the 0-511

descriptor is given by the paging ID combined with the paging sequence

9 bits are used in ULE phase 1 with a theoretical range of 0..511. However value
511 is reserved and shall not be used. Values 0..87 can be addressed when using
the bit-map scheme, and values 0..510 can be addressed when using the index
scheme

10.6.2.4.4

Format B

"Format B" isused for dave type descriptors carrying the commands " setup voice call full slot", "setup voice call long

dot" and "setup SUOTA call". Thisformat uses two octets per descriptor and does not carry CA subscription

information.

The structure and the description of fields for the "format B", as used in the present document, are as shown in Figure 4.

Bit: 8 7 6 5 4 3 2 1 Octet:
<< ULE-MAC-CONFIGURATION-INFO >> 1
Length of Contents (L) 2
1 Coding standard Control 3
Descriptor format B
Descriptor type and command Paging k
ID (9th
bit)
Paging ID (8 L.S. bits) k+1

Figure 4. Descriptor "format B"

The meaning of the different fields and the allowable valuesin "format B" are described in table 27.

Table 27: Descriptor fields in descriptor "format B"

Value Description Range
Descriptor type and Defines the descriptor type and action. See clause 10.6.2.5 for allowed values
command (7 bits) and actions
Spare Spare bits (shall be set to '0")
Paging ID (9th bit) The most significant bit of the Paging 1D 0-511
Paging ID (8 L.S.bits) | The 8 less significant bits of the Paging ID. The paging signal defined by the 0-511

descriptor is given by the paging ID combined with the paging sequence.

9 bits are used in ULE phase 1 with a theoretical range of 0..511. However value
511 is reserved and shall not be used. Values 0..87 can be addressed when using
the bit-map scheme, and values 0..510 can be addressed when using the index
scheme
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10.6.2.4.5 Format C

"Format C" is used for dave type descriptors related to the C/L downlink multicast service. This format uses four octets
per descriptor and does not carry CA subscription information.

The structure and the description of fields for the "format C", as used in the present document, are as shown in Figure 5:

Bit: 8 1 6 5 4 3 2 1 Octet:
<< ULE-MAC-CONFIGURATION-INFO >> 1
Length of Contents (L) 2
1 Coding standard Control 3

Descriptor format C

Descriptor type and command Paging k
ID (9t
bit)
Multicast channel local identity | Multicast channel identity (number k+1
(number "Y") "X") 4 M.S.B.
Multicast channel identity (number "X") 8 L.S.B." k+2
Paging ID (8 L.S. bits) k+3

Figure 5: Descriptor "format C"

The meaning of the different fields and the allowable valuesin "format C" are described in table 28.

Table 28: Descriptor fields in descriptor "format C"

Value Description Range
Descriptor type and Defines the descriptor type and action. See clause 10.6.2.5 for allowed values
command and actions
Spare Spare bits (shall be set to '0")
Paging ID (9™ bit) The most significant bit of the Paging ID. 0-511
Multicast channel local |The Multicast channel local identity (number "Y"). (see ETSI EN 300 175-3 [3], 0-15
identity (number "Y") clause 9.1.4.7 for description of the addressing in multicast channels)
Multicast channel The 4 most significant bits of the Multicast channel global identity (number "X"). 0-1023

identity (number "X") 4 |(see ETSI EN 300 175-3 [3], clause 9.1.4.7 for description of the addressing in
M.S.B. multicast channels)

Multicast channel The 8 less significant bits of the Multicast channel global identity (number "X"). 0-1023
identity (number "X") 8 |(see ETSI EN 300 175-3 [3], clause 9.1.4.7 for description of the addressing in
L.S.B. multicast channels)

Paging ID (8 L.S.bits)  |The 8 less significant bits of the Paging ID. The paging signal defined by the 0-511
descriptor is given by the paging ID combined with the paging sequence.

9 bits are used in ULE phase 1 with a theoretical range of 0..511. However value
511 is reserved and shall not be used. Values 0..87 can be addressed when using
the bit-map scheme, and values 0..510 can be addressed when using the index
scheme
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10.6.2.5 Descriptors in ULE phase 2

10.6.2.5.1 Descriptor codes

The following descriptors shall be supported:

Channel Descriptor Type and command (octet k):

Bits 87654321 Meaning Format type
0010xxxx ULE resume paging "format A" master
1000000x Setup voicecall full slot "format B" dave
1000001x Setupvoicecal long slot "format B" dave
1000010x Setup SUOTA call "format B" dave
1001010x "announcement of multicast, unacknowledged” "format C" dave

10.6.2.5.2 Descriptor detailed descriptions

10.6.2.5.2.0 General

See conventions and definitions in clause 10.6.2.1 of the present document and in clause 10.6.2.1 of ETS
TS 102 939-1 [12].

10.6.2.5.2.1 ULE resume paging descriptor

The same detailed description given in ETSI TS 102 939-1 [12], clause 10.6.2.5.2.1 shall apply. This descriptor is
"master type" and carries CA subscription information.

10.6.2.5.2.2 Setup voice call full slot

Code=1000000 x (the octet does not carry CA subscription information). Bit 1 is used for the 9" bit of
paging ID).

Paging format = format B (see clause 10.6.2.4.4), 2 bytes.
Positive action = Setup avoice call, full slot: identical response to the reception of a LCE paging over A-field.

Default and explicit negative actions = no action. This descriptor does not code any specific negative action.
Explicit and default negative actions are only commanded by the possible transmission or not transmission of
"ULE resume" descriptor in the same frame.

Paging reception mode = no specific information. Paging reception mode shall be as set by the master type
descriptor

10.6.2.5.2.3 Setup voice call long slot

Code=100000 1 x (the octet does not carry CA subscription information). Bit 1 is used for the 9" bit of
paging ID).

Paging format = format B (see clause 10.6.2.4.4), 2 bytes.

Positive action = Setup avoice call, long slot: identical response to the reception of a LCE paging over A-
field.

Default and explicit negative actions = no action. This descriptor does not code any specific negative action.
Explicit and default negative actions are only commanded by the possible transmission or not transmission of
"ULE resume" descriptor in the same frame.

Paging reception mode = no specific information. Paging reception mode shall be as set by the master type
descriptor.
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10.6.2.5.2.4 Setup SUOTA call

Code=1000010x (the octet does not carry CA subscription information). Bit 1 is used for the 9" bit of
paging ID).

Paging format = format B (see clause 10.6.2.4.4), 2 bytes.

Positive action = Setup a SUOTA call, full dlot: identical response to the reception of a L CE paging over
A-field (DPRS setup command).

Default and explicit negative actions = no action. This descriptor does not code any specific negative action.
Explicit and default negative actions are only commanded by the possible transmission or not transmission of
"ULE resume" descriptor in the same frame.

Paging reception mode = no specific information. Paging reception mode shall be as set by the master type
descriptor.

10.6.2.5.2.5 Announcement of multicast, unacknowledged"

Code=1001010x (the octet does not carry CA subscription information). Bit 1 is used for the 9" bit of
paging ID).

Paging format = format C (see clause 10.6.2.4.5), 4 bytes.

Action at reception of << ULE-MAC-CONFIGURATION-INFO >>: The FT subscribes the PT to the
multicast group " X" and alocates alocal identity "Y™".

Positive action (at reception of the paging signal) = announces the transmission of a multicast packet (single-
burst). This transmission may be either over the dummy or over or over an additional C/L bearer. The
discrimination between one and the other caseis described in clause 10.6.2.5.5.

Default and explicit negative actions = no action. This descriptor does not code any specific negative action.
Explicit and default negative actions are only commanded by the possible transmission or not transmission of
"ULE resume" descriptor in the same frame.

Paging reception mode = no specific information. Paging reception mode shall be as set by the master type
descriptor.

10.6.2.5.3 Additional conventions for ULE phase 2 descriptors

10.6.2.5.3.1 Coding of bit 8 in octet k+4 of format A descriptors

The following rule only appliesto type A descriptors (master type descriptors):

The bit 8 of last octet (k+4) shall be set to '0" for all type A descriptors present in an |E except for the last one.
The bit shall be set to '1' for the last type A descriptor. If thereisonly 1 type A descriptor in the IE, the bit
shall besetto 'l

The code '1' shall be used for bit 8 of last octet (k+4) of the last type A descriptor irrespective of the presence
or not of dave descriptors after this one.

NOTE 1. Thisrule ensures back-compatibility with Phase 1. See ETSI TS 102 939-1 [12], clause 10.6.2.5.3.1.

The rule does not apply to type B and C descriptors.

NOTE 2: Bit 8in savetype descriptors is used for the 8™ bit of the paging ID.

10.6.2.5.3.2 Order of descriptors in NWK layer messages

Descriptors may be transmitted in the << ULE-MAC-CONFIGURATION-INFO >> |E in any order with the same
result. It is aso possible to append additional descriptors at any time with the "append descriptor”" control command in
octet 3 of the IE. The "compound sequence” to be used by all slave descriptorsis given by the combined sequence of all
"master type" descriptors irrespective of their position in the | E or the time of their transmission.
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10.6.2.5.4 Coding of additional C/L bearer position
10.6.2.5.4.0 General

When the signal for "announcement of multicast over additional C/L bearer, unacknowledged" is transmitted, the
position of the additional C/L bearer shall be sent in the same bearer of the channel Py that carriesthe signal, coded in
either index 4 or index 10. The coding will also use the first spare bit following the index and shall be as described in
clauses 10.6.2.5.4.1 and 10.6.2.5.4.2:

10.6.2.5.4.1 Coding in index X4
The coding for index X4 isdefined in table 29.

Table 29: Coding of C/L bearer position in index X4

Index X4 [pdb [ pdc
bitcount 133...138 139...142 143
content C/L Downlink Bearer carrier C/L Downlink Bearer |'1'
number (6 bits) slot number (4 bits)
pdb = profile defined bit = bit 142
pdc = profile defined control bit = bit 143

10.6.2.5.4.2 Coding in index X10
The coding for index X10 is defined in table 30.

Table 30: Coding of C/L bearer position in index X10

Index X10 [pdb | pdc
bitcount 293...298 299...302 303
content C/L Downlink Bearer carrier C/L Downlink Bearer |'1'
number (6 bits) slot number (4 bits)
pdb = profile defined bit = bit 302
pdc = profile defined control bit = bit 303

10.6.2.5.5 Discrimination between multicast transmissions over the dummy and over
additional C/L bearers

Since the paging signal "announcement of multicast" is common, the discrimination between transmissions over the
dummy and over additional C/L bearersis done as follows:

1) If the Paging signal istransmitted in bitmap format, it means that the transmission will be over the dummy

2) If the Paging signal istransmitted in index format over subfield 1, then bit 143 determines if the transmission
will be over the dummy or over an additional C/L bearer:

a)  bit b143 set to ‘0" indicates transmission over the dummy;

b) it b143 set to 1" indicates transmission over an additional C/L bearer, whose position is given by index
X4+hit 142.

3) If the Paging signal istransmitted in index format over subfield 3, then bit 303 determinesif the transmission
will be over the dummy or over an additional C/L bearer:

a)  hit b303 set to '0" indicates transmission over the dummy;

c) bit b303 set to '1' indicates transmission over an additional C/L bearer, whose position is given by index
X10+bit 302.

4) If the"announcement of multicast" paging signal is transmitted in both subfields, both signals shall code the
same command and, when applicable, the same C/L bearer position. In cases of inconsistency, the receiver
shall obey the signal in subfield 1.
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10.6.2.5.6 Time references for multicast transmissions
10.6.2.5.6.1 Time reference for transmissions over the dummy

The time reference for transmissions over the dummy is the next possible occurrence according to the multiplexing
cycle (see clause 10.5.2.1).

10.6.2.5.6.2 Time reference for the additional C/L bearer position

The time reference for the additional C/L bearer position is the next frame boundary. Therefore, the C/L packet shall be
transmitted in the frame following the one that carries the announcement message in the By channel.

10.6.3 CA mask mechanism
The provisionsof ETSI TS 102 939-1 [12], clause 10.6.3 shall apply.

10.7 Repeater compatibility procedures
10.7.1 General

The range of DECT is very good compared to most other low power wireless systems. However, there are occasions
when the range needs to be extended. Thisis normally achieved by the use of arepeater (more correctly referred to asa
Wireless Relay Station). The existing DECT Wireless Relay Station standard (ETSI EN 300 700 [17]) specifies
requirements for aregular DECT repeater.

NOTE 1: At thetime of writing, thereis no equivalent standard specifying the requirements for ULE repeaters.
Additional work is reguired to specify the requirements for a ULE repeater. This might be included as
part of ETSI EN 300 700 [17], as part of afuture ULE standard, or as a separate standard.

NOTE 2: Furthermore, the existing repeater standard (ETSI EN 300 700 [17]) does not cover all the security
requirements for NG-DECT and GAP, e.g. re-keying, early encryption, etc. Therefore, additional work
may be required to update the existing repeater standard (ETSI EN 300 700 [17]).

NOTE 3: The present document is primarily concerned with requirements for the FP and the PP, and not with the
repeater itself.

The following assumptions about a ULE repeater are made:
. A ULE repeater isdot, frame and PSCN synchronized to the base.
e A ULE repeater isaCRFP (see ETSI EN 300 700 [17]).

. A ULE repeaterisa"MAC relay”.

10.7.2 Identification of a WRS

The WRS Hop Number (HN) field of the ULE dummy bearer's Subfield 1 indicates the hop distance of aWRS from the
"real base" (see ETSI EN 300 175-3[3], clause 9.5.1.2).

An RFP that is not aWRS (i.e. the "real base") shall aways indicate a hop distance of 0. A WRS will indicate a hop
distance other than 0, specifically it shall indicate either 1, 2 or 3 depending on cascade depth of the WRS configuration
(see ETSI EN 300 175-3 [3], clause 9.5.1.2).

A PP can determineif the RFP that it is attached to isa WRS or the "real base" by examining the Hop Number field.
10.7.3 ULE page delay mechanism
In general, arepeater is not always able to re-transmit information in the same frame that it was received. For example,

suppose the repeater's dummy bearer ison slot 2, and the "real base" has its dummy bearer on slot 6 (i.e. after the
repeater's), then this repeater could only re-transmit the information in the next frame.
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Thiswould present a serious problem for ULE paging, since it uses specific frame numbers on which to receive paging
signals. In order to overcome this problem, arepeater has the ability to delay the ULE paging channel information. This
enables the repeater to receive the information before it hasto transmit it on its own dummy bearer, regardless of the
dummy bearer ot positions.

The FP can allow or not allow this ULE page delay mechanism by the use of the "ULE WRS delayed paging support"
field (bit a18) of the Extended Fixed Part Capabilities (Part 2) Qr message (see ETSI EN 300 175-3 [3],

clause 7.2.3.11.2). For example, the FP may decide to not allow ULE delayed paging, if there are older ULE Phase 1
devices attached to it via arepeater.

If the ULE page delay mechanism is allowed, then arepeater shall always delay the received paging channel
information (By and ConnectionL ess Downlink service) by 1 frame, regardless of dummy bearer slot position.
Repeaters can be cascaded (i.e. chained together), in which case the total page delay compared to the "real base”,
depends on the cascade depth of the repeater configuration.

NOTE 1: Information broadcast on the regular A-field Py paging channel is not affected by the ULE page delay
mechanism.

The WRS Hop Number (HN) field in the ULE dummy bearer Subfield 1 indicates the hop distance of a repeater from
the "real base" from which the "page delay" can be directly obtained (see ETSI EN 300 175-3 [3], clause 9.5.1.2).

A PP shall use theindicated "page delay” to adjust its reception of the paging signal(s), as shown in the following
examples:

EXAMPLE 1:  If aPPisscheduled to check for paging signals on frame 4 of every 8" multiframe, but the current
RFP isbroadcasting a"page delay" field value of "01"B (1 frame delay), then the PP will expect
the paging signal on frame 5 of every 8" multi-frame instead, i.e. 1 frame later than normal.

EXAMPLE 2: If aPPisscheduled to check for paging signals on frame 14 of every 4" multiframe, but the
current RFP is broadcasting a " page delay” field value of "10"B (2 frames delay), then the PP will
expect the paging signal on frame 0 of every 5™ multi-frame instead, i.e. 2 frames later than
normal.

It isleft to the PP implementation whether it wakes up at the normal time or the delay-adjusted time. For example, static
ULE PPs such as smoke detectors may take advantage of the fact that they are always attached to the same RFP, and
therefore always have constant page delay. On the other hand, mobile ULE devices might change between RFPs
regularly, and so it is better to wake up at the normal time, and then stay awake an extra frame (or few frames) if it is
required.

The ULE page delay mechanism also appliesin exactly the same way for the ConnectionLess Downlink service.
However, the following additional point also applies:

e  The ConnectionLess Downlink service over the dummy bearer uses a multiplex cycle, whereby frames 1, 5, 9
and 13 may be used for the bearer insertion (see clause 10.5.2.1 of the present document). These frames relate
to the transmission by the "real base". In the case of re-transmission using the page delay mechanism, other
frames may be used. Specifically, in the case of 1 frame delay, frames 2, 6, 10 and 14 may be used; in the case
of 2 frames delay, frames 3, 7, 11, 15 may be used; and in the case of 3 frames delay, frames0, 4, 8, and 12
may be used.

NOTE 2: The ConnectionLess Downlink serviceis ciphered using the CCM al gorithm. This ciphering scheme does
not rely on the DECT frame / multiframe number, and so there is no impact due to the additional delay.

10.7.4 Roaming
10.7.4.1 General

Regular DECT PPs can roam between cells of a multi-cell system. The positions of these RFPs (i.e. the slot and carrier
of their dummy bearer or other bearers) are normally found by scanning, either as part of regular background scanning
or by adedicated RFP scan. Roaming is achieved simply by switching the position used for receiving the downlink
broadcast from one RFP to another RFP. The decision of when to move, and which RFP to move to, is normally based
on RSS! level, although it could also take into account other factors such as available slots, "RFP busy”, etc. When the
DECT handset has an active traffic bearer, an inter-cell handover also usually takes place.
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For ULE PPs, the concept of roaming is slightly different:

e A ULEPPcanspend alot of itstimein sleep mode, during which timeit is not scanning for RFPs. Usually it
is oblivious to the fact that it has been moved, until it wakes up sometime later, e.g. the device went to sleep
located near "RFP 1", and when it awakesit islocated near "RFP 2".

. The RSSI fading conditions that cause aregular DECT handset to require handover to anew cell occur in the
time-scale of seconds or 10s of seconds. Whereas, atypica ULE communication cycle (i.e. wakeup,
send/receive some data, go to sleep) is often only a few frames or 10s of frames. Therefore, the fading
condition that affect regular handsets might not even be noticeable by a ULE PP.

. ULE PPs are power-sensitive, and performing unnecessary scanning for RFPs should be avoided if possible.

o Many ULE PPs are static, or semi-static, e.g. smoke alarms, door sensors, etc. These devices are not mobile,
and "roaming" never occurs, or only very rarely (e.g. when a smoke sensor is reinstalled in a different room).

10.7.4.2 Regular DECT roaming

There are some scenarios where a ULE PP may require regular DECT roaming. For example, when a"circuit mode"
connection isactive or is required (e.g. for voice calls, ULE service calls, registration procedures, SUOTA, etc.).

Details of the RFP scanning algorithm, deciding when to move, deciding where to move to, etc. are | eft to the PP
implementation.

When inter-cell handover is required, the PP shall use either bearer handover (see ETSI TS 102 939-1 [12],
clause 10.9.4) or connection handover (see ETSI TS 102 939-1 [12], clause 10.9.5).

10.7.4.3 ULE roaming

A ULE PP can spend alot of itstime in sleep mode, during which time it is not scanning for RFPs. Usually it is
oblivious to the fact that it has been moved, until it wakes up some time later, e.g. the device when to sleep located near
RFP1, and when it awakesit islocated near RFP2.

In general, assuming that the device went to sleep attached to "RFP X", the following possibilities could happen:

e  Whenitwakesit can still find "RFP X", and no other RFPs (of the same system) are found. The PP shall stay
locked to "RFP X".

e  Whenitwakesit can still find "RFP X", additionally one or more other RFPs (of the same system) are also
found. The PP shall either stay locked to "RFP X", or it shall lock to one of the other RFPs. The decision about
which one to lock to is left to the PP implementation.

. When it wakes it cannot find "RFP X", however one or more other RFPs (of the same system) can be found.
The PP shall lock to one of the other RFPs. The decision about which oneto lock to is left to the PP
implementation.

Since ULE PPs are very power-sensitive, it is not expected to perform regular background scans for suitable RFPs
whilst it is awake.

NOTE 1: It isrecommended, that scanning for RFPsis only performed if there is an obvious degradation in signal
quality. Alternatively, a ULE PP may not scan at al when it is awake, and the decision to lock to a
different RFP is only made when it next wakes from sleep mode, as described above.

If it isrequired to moveto adifferent RFP whilst performing "packet mode" communication, then the inter-cell bearer
replacement procedure shall be used (see clause 10.7.4.4 of the present document).

NOTE 2: Due to the short-burst nature of "packet mode" communication, it is generally more efficient to wait for
the current communication to finish, and then to select a new RFP when the PP next comes out of sleep
mode.
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10.7.4.4 ULE bearer replacement (inter-cell)

The PP shall be able to perform inter-cell bearer replacement, by setting up new TBCs within the same logical
connection. The following rules apply:

e  Thebearer replacement shall be awaysimplemented by dropping the existing bearer before establishing the
new one.

. There should not be more than one ULE bearer over the air at any time.
. Inter-cell bearer replacement shall only be performed at SDU boundaries.
NOTE: This procedure only appliesto ULE packet mode connections.

The quality criteriathat cause an inter-cell bearer replacement are left to the implementer.

Prior to performing inter-cell bearer replacement, the PP shall have knowledge of a suitable RFP to move to, and shall
have collected sufficient information from the new RFP's dummy bearer in order to establish the new bearer. The exact
sequence of events relating to finding a suitable RFP, collection information from the RFP's dummy bearer, etc. isleft
to the implementer.

10.8  Additional requirements for | channel services

10.8.1 Lifetime management with TWO separate maximum MAC packet
lifetimes

10.8.1.0 General

The FT and PT shall operate with TWO separate maximum MAC packet lifetimes, differentiating the maximum
lifetime at the bearer (at TBC level) and the maximum lifetime at the MAC layer, as described in ETSI
EN 300 175-3 [3], clauses 10.8.2.2.1.2 and 10.8.2.2.1.3.

The detailed provisions given in ETSI EN 300 175-3 [3], clause 10.8.2.2.1.3 shall apply.
The operation of the counters shall be as described in clause 10.8.1.1 of the present document.
The following specific provisions apply:

. If it isrequired to change the maximum packet lifetime value at the MAC layer then the NWK layer
IE << TRANSIT-DELAY >> shall be used. This|E shall be sent using the Service Change "other" procedure,
asdescribed in ETS| TS 102 939-1[12], clause 12.1.3.3.

. If it isrequired to change the maximum packet lifetime value at the TBC then the MAC control message
"ATTRIBUTES T" shall be used, asdescribed in ETSI TS 102 939-1[12], clause 10.7.4.2.3.

e  When the maximum TBC lifetime expires, in addition to stopping further re-transmissions over the same TBC,
the bearer shall be released and (if allowed by the overall packet lifetime) a new bearer shall be established
(bearer replacement) where further re-transmissions may happen . The process of setting up the new TBC
(bearer replacement) may start before the expiration of the TBC lifetime.

10.8.1.1 Operation of the counters

The overall MAC packet lifetime counter shall be started for the packet with the defined maximum value when it is
delivered to the MAC layer for transmission and shall be decreased with absolute TDMA frames (every 10 ms),
irrespective of if thereisan active TBC or not. In other words, it shall count during suspension times or during idle
periods of time due to execution of channel selection or back off algorithms.

Nevertheless, in applications with ultra-slow paging cycles, such as DECT ULE, it is allowed not to take in
consideration the delay due the paging mechanism.
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The TBC packet lifetime counter starts to count with the first transmission over the TBC. Thereafter, the TBC packet
lifetime counter is decreased with absolute TDMA frames (every 10 ms) for each retransmission by the TBC except
under the following circumstances:

e  Whenthe PP is attached to a repeater and the retransmission was as a result of the peer requesting the same
packet again by use of the BCK mechanism (see ETSI EN 300 175-3 [3], clause 10.8.2.4), in which case the
PP's TBC packet lifetime counter is not decremented. See note 2.

e  Whenthe FPis configured for use with repeaters and the retransmission was as aresult of the peer requesting
the same packet again by use of the BCK mechanism (see ETSI EN 300 175-3 [3], clause 10.8.2.4), in which
case the FP's TBC packet lifetime counter is not decremented. See note 3.

NOTE 1. Thetime limit defined by overall MAC layer counter is still applies, even in the case that the TBC packet
lifetime was not decremented.

NOTE 2: A PP can determineif it is attached to arepeater as described by clause 10.7.2 of the present document.

NOTE 3: An FP hasto be configured in order to use repeaters (e.g. to use correct RPN for multi-cell systems), so it
inherently knows when repeaters can be present.

11 DLC layer procedures

11.1  Specific procedures for C/L downlink multicast channels

11.1.1 Procedures for C/L downlink multicast channels

11.1.1.1 LU14 Enhanced Frame RELay service with CCM (EFREL-CCM) for C/L
downlink multicast channels

The provisionsgivenin ETSI EN 300 175-4 [4], clause 11.16.3.2 "Use over C/L downlink channels: multicast mode"
shall apply.

Unacknowledged transmission shall be used.
A single uni-directional link shall be used for each instance of the service:

There may be multiple instances of the service in a system (in general representing different groups of PTs) and asingle
PT may be subscribed to several instances.

CCM encryption of the multicast link shall be used. The cryptographic procedures givenin ETSI EN 300 175-7 [7],
clause 6.6.2.7 shall be used for the CCM encryption of multicast channels.

The same provisions regarding SDU sizes applicable to the C/O LU service shall apply for C/L service.
All DLC parameters used by the C/O service are inherited by the C/L service.

. The case of having PTswith different settingsin the C/O service subscribed to the same multicast group is not
covered by the present document.

11.1.1.2 LU13 Enhanced Frame RELay service with CRC (EFREL-CRC) for C/L
downlink multicast channels

11.1.1.2.0 General

The provisionsgivenin ETSI EN 300 175-4 [4], clause 11.15.3.2 "Use over C/L downlink channels: multicast mode"
shall apply.

Unacknowledged transmission shall be used.
A single uni-directional link shall be used for each instance of the service:

There may be multiple instances of the servicein a system (in general representing different groups of PTs) and asingle
PT may be subscribed to several instances.
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The same provisions regarding SDU sizes applicable to the C/O LU service shall apply for C/L service.
All DLC parameters used by the C/O service are inherited by the C/L service:

. The case of having PTswith different settingsin the C/O service subscribed to the same multicast group is not
covered by the present document.

11.1.1.2.1 Use of LU13 in multicast links

Since LU13 is not the primary LU in ULE (that isLU14) and is an optional DLC service, LU13 canonly beusedin a
multicast link if all the PT subscribed to such multicast group supports and are using LU13 for the C/O service.

NOTE: Thisisexpected to happen only in special markets.

11.1.1.3 LU10 Enhanced Frame RELay service (EFREL) for C/L downlink multicast
channels

The provisionsgivenin ETSI EN 300 175-4 [4], clause 11.15.3.2 "Use over C/L downlink channels: multicast mode"
shall apply.

Unacknowledged transmission shall be used.
A single uni-directional link shall be used for each instance of the service:

There may be multiple instances of the service in a system (in general representing different groups of PTs) and asingle
PT may be subscribed to several instances.

The same provisions regarding SDU sizes applicable to the C/O LU service shall apply for C/L service.
All DLC parameters used by the C/O service are inherited by the C/L service.

. The case of having PTswith different settingsin the C/O service subscribed to the same multicast group is not
covered by the present document.

11.1.1.4 FU10a frame operation for C/L downlink multicast channels
The following provisions shall apply:
Assingle uni-directional link using frame type FU10a shall be used for each instance of the service.

Segment size shall be asgiven in ETSI EN 300 175-4 [4], table 12.11.1.1, taken into account the subfield format of the
MAC service (see clause 10.5.1.4).

11.1.1.5 Transmission Class 1 over C/L downlink multicast channels

The provisions of ETSI EN 300 175-4 [4], clause 14.2.3.2.1.1 "Class 1 over C/L downlink channels: unacknowledged
mode" shall apply.

11.1.2 Security procedures for C/L downlink multicast channels
11.1.2.1 CCM Authenticated Encryption of C/L downlink multicast channels

The provisions of ETSI EN 300 175-7 [7], clause 6.6.2.7 shall apply with the following specific provisions:

Support of multiple instances of multicast channels for agiven PT is optional. Only number "Y" ="'0" needsto be
supported (see ETSI EN 300 175-7 [7], clause 6.6.2.7.1). Support of other values of number "Y" is optional.

11.1.2.2 Initialization Vector for multicast channels
The Initialization Vector described in ETSI EN 300 175-7 [7], clause 6.6.2.7.6 shall be used.
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11.1.2.3 Security provisions regarding the key for multicast channels

The following requirements shall apply:
e  TheFT shal change the key at least one time for a complete round of the CCM sequence numbers
NOTE 1: It should be noted that for many applications thistimer may be irrelevant (it may take years).
e  Thekey shall not be reused for different multicast channels.

. When the PT requests the KEY, by means of the PT initiated procedure, the FT shall authenticate it -by means
of an interleaved PT authentication procedure- before sending the { MM-INFO-SUGGEST} containing the

key.

NOTE 2: The previous authentication may also be used -but not necessarily- for changing the primary key for CCM
or for MAC encryption.

12 NWK layer procedures

12.1  Specific procedures for C/L downlink multicast channels

12.1.1 Security procedures for C/L downlink multicast channels

12.1.1.1 Cipher keys for CCM encryption of C/L multicast channels

The provisions of ETSI EN 300 175-7 [7], clauses 6.2.3.2 and 6.6.2.7.7 shall apply.

12.1.1.2 Multicast encryption parameter assignation procedure, FT initiated
12.1.1.2.0 General
Thiswill be the normal assignation procedure when the FT subscribes a PT to a multicast channel.

This procedure will typically be executed immediately following the subscription of a PT to a multicast channel. It will
be part of a Service Call and shall be executed immediately after the CC Service change that alocates the <<ULE MAC
CONFIGURATION>> including the descriptors for the multicast channel.

The procedure allows setting both, the <<KEY >> and the CCM sequence number for the multicast encryption. It is
allowed, at RFP choice, to set both parametersin the same procedure or in two executions of the procedure. Both cases
should be supported by all PT implementations.

12.1.1.2.1 Procedure description
The provisionsof ETSI EN 300 175-7 [7], clause 6.3.8.2 shall apply.
Only multicast instance #0 is mandatory. Support of additional multicast instances other than #0 is optional .
12.1.1.2.2 Security provision
In order to preserve the security of the process, the procedure shall be always executed over encrypted links.
12.1.1.2.3 Coding of the operation messages
This operation is coded as follows:
o Initiating message { MM-INFO-SUGGEST}
. Possible replies:
- Normal case: { MM-INFO-ACCEPT}
- Error case { MM-INFO-REJECT}
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Table 31: Coding of the message {MM-INFO-SUGGEST}

Information element

Field within the
information element

Standard values within
the field/information

Normative action/comment

element
Protocol Discriminator '0101'B Mobility Management
Transaction Identifier Flag '0'B The transaction is assumed to be
FT originated
Transaction value '000'B '0' only
<<INFO-TYPE>> Mandatory
< Parameter type > '0110101'B Cipher Key for CCM encryption of
multicast channels (see note 1)
'0110110'B CCM Sequence number for CCM
encryption of multicast channels
(see note 1)
'0111001'B Multicast channel instance #1 (see
note 2)
'0111010'B Multicast channel instance #2 (see
note 2)
'0111011'B Multicast channel instance #3 (see
note 2)
'0111100'B Multicast channel instance #4 (see
note 2)
'0111101'B Multicast channel instance #5 (see
note 2)
'0111110'B Multicast channel instance #6 (see
note 2)
'0111111'B Multicast channel instance #7 (see
note 2)
<<KEY>> (see note 1)
<Key type coding> (octet '10010010'B 'Cipher Key for CCM encryption of
3): multicast channels'
< Key data field > all The cipher key itself (128 bits)
<<RS>> (see note 1)
< RS Field > all The CCM sequence number (48

bits)

NOTE 1: At least one of them shall be included.
NOTE 2: Optional to support. Multicast channel instance #0 shall not be coded.

The message { MM-INFO-ACCEPT} shall be coded as shown in table 32.
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Table 32: Coding of the message {MM-INFO-ACCEPT}

Information element

Field within the
information element

Standard values within
the field/information

Normative action/comment

element
Protocol Discriminator '0101'B Mobility Management
Transaction Identifier Flag '1'B The transaction is assumed to be
FT originated
Transaction value '‘000'B '0" only
<<INFO-TYPE>> Mandatory
< Parameter type > '0110101'B Cipher Key for CCM encryption of
multicast channels (see note 1)
'0110110'B CCM Sequence number for CCM
encryption of multicast channels
(see note 1)
'‘0111001'B Multicast channel instance #1
(see note 2)
'0111010'B Multicast channel instance #2
(see note 2)
'0111011'B Multicast channel instance #3
(see note 2)
'0111100'B Multicast channel instance #4
(see note 2)
'0111101'B Multicast channel instance #5
(see note 2)
'0111110'B Multicast channel instance #6
(see note 2)
'0111111'B Multicast channel instance #7

(see note 2)

NOTE 1: At least one of them shall be included.
NOTE 2: Optional to support. Multicast channel instance #0 shall not be coded.

The message { MM-INFO-REJECT?} shall be coded as shown in table 33.

ETSI



67 ETSI TS 102 939-2 V1.1.1 (2015-03)

Table 33: Coding of the message {MM-INFO-REJECT}

Field within the Standard values within

Information element information element the field/information Normative action/comment
element
Protocol Discriminator '0101'B Mobility Management
Transaction Identifier Flag '1'B The transaction is assumed to be
FT originated
Transaction value '‘000'B '0" only
<<INFO-TYPE>> Mandatory
< Parameter type > '0110101'B Cipher Key for CCM encryption of
multicast channels (see note 1)
'0110110'B CCM Sequence number for CCM

encryption of multicast channels
(see note 1)

'0111001'B Multicast channel instance #1
(see note 2)

'0111010'B Multicast channel instance #2
(see note 2)

'0111011'B Multicast channel instance #3
(see note 2)

'0111100'B Multicast channel instance #4
(see note 2)

'0111101'B Multicast channel instance #5
(see note 2)

'0111110'B Multicast channel instance #6
(see note 2)

'0111111'B Multicast channel instance #7

(see note 2)

NOTE 1: At least one of them shall be included.
NOTE 2: Optional to support. Multicast channel instance #0 shall not be coded.

12.1.1.3 Multicast encryption parameter retrieval procedure, PT initiated
12.1.1.3.0 General
Thisisthe exceptional procedure used by the PT when it "misses' either the Key or the CCM sequence.

It allowsthe PT to request either, the <<KEY >> or the CCM sequence number or both.

12.1.1.3.1 Procedure description
The provisionsof ETSI EN 300 175-7 [7], clause 6.3.8.3 shall apply.

Only multicast instance #0 is mandatory. Support of additional multicast instances other than #0 is optional .

12.1.1.3.2 Security provisions
In order to preserve the security of the process, the procedure shall be always executed over encrypted links.

If the PT requests the ciphering key, then the FT shall execute a PT authentication procedure between request and
response.

If the PT requests only the CCM sequence humber, then the FT may (at its choice) execute a PT authentication
procedure between request and response or not. The PT shall be ready to support this PT authentication execution.

It the PT authentication procedure is executed, then the FT may decide at its choice to use the procedure for:
1) updating the CCM ciphering for C/O channels;
2)  updating the MAC ciphering key; or
3) not updating any key.
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This operation is coded as follows:

. Initiating message { MM-INFO-REQUEST}

. Possible replies:

- Normal case: {MM-INFO-SUGGEST}

- Error case { MM-INFO-REJECT}
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e  Themessage { MM-INFO-REQUEST} shall be coded as shown in table 34.

Table 34: Coding of the message {MM-INFO-REQUEST}

Information element

Field within the
information element

Standard values within
the field/information

Normative action/comment

element
Protocol Discriminator '0101'B Mobility Management
Transaction Identifier Flag '0'B The transaction is assumed to be
PT originated
Transaction value '000'B '0' only
<<INFO-TYPE>> Mandatory
< Parameter type > '0110101'B Cipher Key for CCM encryption of
multicast channels (see note 1)
'0110110'B CCM Sequence number for CCM
encryption of multicast channels
(see note 1)
'‘0111001'B Multicast channel instance #1
(see note 2)
'0111010'B Multicast channel instance #2
(see note 2)
'0111011'B Multicast channel instance #3
(see note 2)
'0111100'B Multicast channel instance #4
(see note 2)
'0111101'B Multicast channel instance #5
(see note 2)
'0111110'B Multicast channel instance #6
(see note 2)
'0111111'B Multicast channel instance #7

(see note 2)

NOTE 1: At least one of them shall be included.
NOTE 2: Optional to support. Multicast channel instance #0 shall not be coded.

The message { MM-INFO-SUGGEST?} shall be coded as shown in table 35.

Table 35: Coding of the message {MM-INFO-SUGGEST}

Information element

Field within the
information element

Standard values within
the field/information

Normative action/comment

element
Protocol Discriminator '0101'B Mobility Management
Transaction Identifier Flag ‘1B The transaction is assumed to be
PT originated
Transaction value '000'B '0' only
<<INFO-TYPE>> Mandatory
< Parameter type > '0110101'B Cipher Key for CCM encryption of
multicast channels (see note 1)
'0110110'B CCM Sequence number for CCM
encryption of multicast channels
(see note 1)
'0111001'B Multicast channel instance #1

(see note 2)
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Information element

Field within the
information element

Standard values within
the field/information

Normative action/comment

element
'‘0111010'B Multicast channel instance #2
(see note 2)
'‘0111011'B Multicast channel instance #3
(see note 2)
'0111100'B Multicast channel instance #4
(see note 2)
'‘0111101'B Multicast channel instance #5
(see note 2)
'0111110'B Multicast channel instance #6
(see note 2)
'0111111'B Multicast channel instance #7
(see note 2)
<<KEY>> (see note 1)
<Key type coding> (octet |'10010010'B 'Cipher Key for CCM encryption of
3): multicast channels'
< Key data field > All The cipher key itself (128 bits)
<<RS>> (see note 1)
< RS Field > All The CCM sequence number

(48 bits)

NOTE 1: At least one of them shall be included.
NOTE 2: Optional to support. Multicast channel instance #0 shall not be coded.

The message { MM-INFO-REJECT?} shall be coded as shown in table 36.

Table 36: Coding of the message {MM-INFO-REJECT}

Information element

Field within the
information element

Standard values within
the field/information

Normative action/comment

element
Protocol Discriminator '0101'B Mobility Management
Transaction Identifier Flag 1B The transaction is assumed to be
PT originated
Transaction value '000'B '0' only
<<INFO-TYPE>> Mandatory
< Parameter type > '0110101'B Cipher Key for CCM encryption of
multicast channels (see note 1)
'0110110'B CCM Sequence number for CCM
encryption of multicast channels
(see note 1)
'‘0111001'B Multicast channel instance #1
(see note 2)
'0111010'B Multicast channel instance #2
(see note 2)
'0111011'B Multicast channel instance #3
(see note 2)
'0111100'B Multicast channel instance #4
(see note 2)
'0111101'B Multicast channel instance #5
(see note 2)
'0111110'B Multicast channel instance #6
(see note 2)
'0111111'B Multicast channel instance #7

(see note 2)

NOTE 1: At least one of them shall be included.
NOTE 2: Optional to support. Multicast channel instance #0 shall not be coded.
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12.1.2 Control procedures for C/L downlink multicast channels

12.1.2.1 Subscription to C/L downlink multicast channels

The subscription to C/L downlink multicast channelsis under control of the FT who should know at any time the list of
available C/L downlink multicast channel instances, the destination PTs of each, and the identities allocated to each
instance and PT.

Refer to ETSI EN 300 175-3 [3], clause 9.1.4.7 for the description of the addressing system in ULE multicast channels.

The FT may subscribe a PT to any multicast group at any time. The subscription process at NWK layer consists on the
sending of the |E << ULE-MAC-CONFIGURATION-INFO >> containing any of the descriptors related to the
multicast service. This operation may be performed by any { CC-SERVICE-CHANGE} operation with capability to
transport the IE << ULE-MAC-CONFIGURATION-INFO >> and can be done in any state of the C/O VC
(suspend/resumed).

The descriptors related to the multicast service are the "announcement of multicast" defined in clause 10.6.2.5.2. They
use the descriptor "format C" and carry the multicast identities" X" and "Y".

When a PT receives a multicast descriptor, it is automatically subscribed to the multicast group " X" indicated in the
descriptor and receives the local identity "Y". The PT shall then observe the occurrence in the paging channel Py of the
paging ID given in the descriptor (combined with the sequence given by the master type descriptors) and, when
happens, shall receive the C/L downlink U-plane packet according to the instructions given by the descriptor.

12.1.2.2 Activation of security procedures

If the multicast transmission is CCM encrypted (service LU14), then the security procedure "Multicast encryption
parameter assignation procedure, FT initiated” (clause 12.1.1.2) shall follow the subscription process. U—plane packets
can only be successfully received by the subscribed PT after the completion of the security procedure.

12.1.2.3 Un-subscription to C/L downlink multicast channels

The un-subscription to C/L downlink multicast channels can only be performed by means of
{CC-SERVICE-CHANGE} operations sending the << ULE-MAC-CONFIGURATION-INFO >> |E with the
command "replace all descriptors’, and a new descriptor content not including the undesired subscription.

12.1.2.4 Parameters for the C/L downlink multicast service

Thereis no specific parameter negotiation for the C/L downlink multicast service. The C/L service shall inherit the
parameters used by the C/O service when applicable.

. The case of having subscribed to the same multicast group PTs that may have different incompatible settings
in the C/O serviceis not covered by the present document.

12.2  Terminal capabilities and FP broadcasts

12.2.1 Terminal capability indication

The PP shall be able to send the <<Terminal capability>> information element and the FP shall be ableto receiveit at
least in { ACCESS-RIGHTS-REQUEST?} and when location registration is supported in the { LOCATE-REQUEST}.
The following text together with the associated clauses define the mandatory requirements with regard to the present
document.

Terminal capability indication shall be done as defined in clause 8.17 of ETSI EN 300 444 [9] (GAP) with the
following content (shown in table 37) in the <<Terminal capability>> information element.
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Table 37: Values used within the <<TERMINAL CAPABILITY>> information element

Information Field within the Standard values within the . .
. : S ; Normative action/comment
element information element field/information element
<<Terminal <Slot type capability> "XXXIXXX'B Full slot supported. Long slot (j=640)
capability>> X =10,1] supported if NG1.2, NG1.3 or NG1.5
supported. All others are optional.
<Profile indicator_1> "XXXXXXX'B GAP and/or PAP supported or not
X=[0,1] supported (see note 1)
<Profile indicator_4> "XXXXXXX'B Support or not support of C¢ channel
X=[0,1] (see note 1)
<Profile indicator_4> 'XX1XXXX'B lpg services supported
<Profile indicator_5> "XxXxxxx1'B 2-level modulation scheme supported
(B+Z field)
<Profile indicator_5> "XXIXXXX'B 2-level modulation scheme supported
(A field)
<Profile indicator_6> "XXXxxx'B PT with fast hopping radio or not
X=[0,1] (see note 1)
<Profile indicator_6> 'Oxxxxx'B "No-emissions" mode is not
supported.
<Profile indicator_7> "XXXXXXX'B Support or no support of "Re-keying"
X =[0,1] and "default cipher key early
encryption mechanism” (see notes 1
and 2)
<Profile indicator_7> XXXXXXX'B Support or no support of NG-DECT
X =[0,1] Part 1: Wideband voice supported
(ETSI TS 102 527-1 [11] and note 1)
<Profile indicator_7> "XXXXXXX'B Support or no support of NG-DECT
X =[0x,11] Part 3: Extended wideband voice
supported
(ETSI TS 102 527-3 [10] and note 1)
<Profile indicator_9> XXXXXXX'B Support for DECT ULE phase 2.
XXX =[101], note 4 See notes 3, 4,5 and 6.
DSAA2 (Octet 5) [0,1] Support (or not support) of the DSAA2
(see ETSI EN 300 175-7 [7] and
notes 1 and 2)
DSC2 (Octet 5) [0,1] Support (or not support) of the DSC2
(see ETSI EN 300 175-7 [7] and
note 1)

NOTE 1:
NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

This bit is only set if the corresponding capability is supported.

This capability is assumed as the default value (see table 38) if the <<TERMINAL-CAPABILITY>>
information element is omitted.

Bits 3-5 of 'Profile indicator_9' indicate the supported ULE version; 001 indicates ULE Phase 1 (version
v1.1.1); 011 indicates ULE Phase 1 (version v1.2.1 or later), 101 indicates support of phase 2 and 111 is
reserved for indicating support of Phase 3.

PPs compliant with the present documents will always set '101'B (support of ULE Phase 2). However FPs
shall understand all codes.

Phase 3 PPs are assumed to be back compatible with the present document. When observing this code,
the FP shall assume that the PP will behave as a Phase 2 PP.

Phase 1 v1.1.1 PPs and Phase 1 v1.2.1 or later PPs have some limitations compared to Phase 2 PPs.
The FP should be able to understand and handle properly such limitations.

The capabilities shown in table 38 shall be assumed as default if the following fields in the <<TERMINAL
CAPABILITY>> information element are not present.
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Table 38: Values assumed as terminal capabilities

Information Field within the Standard values within the . .
. : S ; Normative action/comment
element information element field/information element
<<Terminal <Slot type capability> 'XXX1XXX'B Full slot supported
capability>> <Profile indicator_1> Xxxxx0x'B GAP and/or PAP not supported

<Profile indicator_4> "XXX0xxx'B No support of Cg channel

<Profile indicator_6> 'XOxxxx'B PT without fast hopping radio

<Profile indicator_6> 'OXxxxx'B "No-emissions" mode is not
supported.

<Profile indicator_7> 'XXOXXXX'B No support of "Re-keying" and
"default cipher key early encryption
mechanism"

<Profile indicator_7> 'XXXXX0x'B No support of NG-DECT Part 1:
Wideband voice (ETSI
TS 102 527-1 [11])

<Profile indicator_7> 'Xxxx00x'B No support of NG-DECT Part 3:
Extended Wideband voice
(ETSI TS 102 527-3 [10])

DSAA2 (Octet 5) 0 No support of the DSAA2
(see ETSI EN 300 175-7 [7])

DSC2 (Octet 5) 0 No support of the DSC2

(see ETSI EN 300 175-7 [7])

12.2.2 FP broadcasts

12.2.2.1
12.2.2.1.0

General

Higher layer information FP broadcast

The FP and PT shall support the broadcast of Higher Layer capabilities as part of Qr MAC broadcast messages (see

clause 10.2.2.2).

The broadcast attributes are a small set of NWK layer and DLC layer capabilities (jointly known as "higher layer

capabilities") that shall be broadcast regularly as part of the MAC layer broadcast service. See ETSI EN 300 175-5[5],

annex F.

RFPs belonging to the same LA shall broadcast the same values of higher layer attributes (see ETSI EN 300 175-5[5],

annex F) at any given time.

The PP shall be capable to read and interpret at |east the broadcast attributes codes defined in clauses 12.2.2.1.1,
12.2.2.1.2 and 12.2.2.1.3 during locking procedure. In the locked state the PP may assume them as static.

FP and PT shall support the following values of "Higher Layer capabilities’ information attributes.
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12.2.2.1.1 Higher layer information in standard FP broadcast (Qh = 3)

The Higher Layer capabilities Fixed Part Information field shall be used to indicate the support of the indicated features,
as shown in table 39. Most bits are not specific of ULE phase 2, but will be set in most RFPs due to the coexistence
with voice services.

Table 39: Higher layer information attributes in standard FP broadcast (Qh = 3)

BIT Number Attribute Value Note
<agy> ADPCM/G.726 [i.2] Voice 1 Mandatory to support
service
<agz> GAP and/or PAP basic speech 1 Mandatory to support
<agg> DECT Standard Authentication 1 Mandatory to support
(DSAA) required
<agy> DECT Standard Cipher (DSC) 1 Mandatory to support
supported
<agg> Location registration supported 1 See location update procedure, clause 8.29 of
ETSI EN 300 444 [9] (GAP)
<ayg> Non-static FP [0,1] A FP which is mounted on a moving vehicle
<ayy> Access Rights requests [0,1] The FP can toggle this bit to enable or disable on air
supported subscription (see annex A)
<ayg> Connection handover supported [0,1] Shall be understood as referring to voice services
12.2.2.1.2 Higher layer information in Extended FP broadcast (Qh = 4)

No Extended higher layer capahilities bits are used by the present document.

12.2.2.1.3 Extended Higher Layer capabilities part 2 (Qh = 11)

The Extended Higher Layer capabilities, part 2, Fixed Part Information field shall be used indicating the support of
ULE part 1 (bit < ayq>) aswell as other services and optional features that may be supported by the RFP, as shownin

table 40.

ETSI



74 ETSI TS 102 939-2 V1.1.1 (2015-03)

Table 40: Extended Higher Layer Capabilities part 2 interpretation by the PP

BIT Number Attribute Value Note
<agy > NG-DECT Wideband voice [0, 1] See ETSI TS 102 527-1 [11] (see notes 1 and 2)
supported
<ayg > NG-DECT extended [0, 1] Support (or not support) of ETSI TS 102 527-3
wideband voice services [10] (see notes 1 and 2)
supported
<agg> "No-emissions" support [0, 1] Support (or not support) of "no-emissions"
compatibility mode (feature ULE1-M.33). See
note 8.
<agg-a4> |[Supportfor DECT ULE 101 Support for ULE Phase 2 (the present document).
See notes 4, 5, 6 and 7
<ayo > Support of 'Re-keying' and [0, 1] Support (or not support) of the 'Re-keying' and
‘early encryption’ ‘default cipher key mechanism early encryption'
procedures (related to feature [ULE1-N.17])
<ayz> DSAAZ2 supported [0, 1] Support (or not support) of the DSAA2
(see ETSI EN 300 175-7 [7]).
<agy> DSC2 supported [0, 1] Support (or not support) of the DSC2
(see ETSI EN 300 175-7 [7] and note 3).

NOTE 1: Value refers to the value to be set by FPs complying with the present document. PPs may need to
understand other values due to the compatibility with GAP and NG-DECT Part 1 FPs.

NOTE 2: All equipment compliant with the present document shall broadcast and shall understand the "Extended
Higher layer capabilities (part 2)".

NOTE 3: The support of the DECT Standard Cipher #2 (DSC2) requires the support of the DECT Standard
Authentication Algorithm #2 (DSAA2).

NOTE 4: Bits a39 - a4l of 'Extended Higher Layer Capabilities Part 2' indicate the supported ULE version; 100
indicates ULE Phase 1 (version v1.1.1); 110 indicates ULE Phase 1 (version v1.2.1 or later), 101
indicates support of phase 2 and 111 is reserved for indicating support of Phase 3.

NOTE 5: FPs compliant with the present documents will always set '101'B (support of ULE Phase 2). However
PPs shall understand all codes.

NOTE 6: Phase 3 FPs are assumed to be back compatible with the present document. When observing this code,
the PP shall assume that the FP will behave as a Phase 2 FP.

NOTE 7: Phase 1v1.1.1 FPs and Phase 1 v1.2.1 or later FPs have some limitations compared to Phase 2 FPs.
The PP should be able to understand and handle properly such limitations.

NOTE 8: Bit a35 ="1" indicates, that the system may switch to "no emission" compatibility mode. Bit a35 = "0"
indicates, that the system shall not switch to "no emission" compatibility mode.

12.3  Specific procedures for "hybrid" devices

12.3.1 Incoming calls for "hybrid voice" devices

12.3.1.1 General requirements

ULE PPsthat support regular calls are referred to as "hybrid voice" devices. However, not al hybrid voice devices will
need to use incoming calls, for example some may only use outgoing calls. Furthermore, these hybrid voice devices are
usually for special applications (e.g. door entry-phone intercoms, medical alarm pendants, etc.), and are generally not
intended to be used for answering a regular incoming call on the PSTN or VolP line.

Ultimately the decision of when and how to use incoming calls is made by the ULE application.

When the FP isrequired to initiate incoming callsto ULE devicesit shall use the ULE paging mechanism and the
procedures defined by clauses 12.3.1.2 and 12.3.1.3.

Additionally, some devices, such as fast actuators or other devices that are fully locked to the FP dummy bearer, are
able to receive regular DECT paging (A-field Pr channel). These devices may use regular DECT incoming call (feature
GAP.N.8, see ETSI EN 300 444 [9], clause 8.12).

NOTE: Theregular DECT paging (A-field Pr) channel has limited bandwidth and high latency, so the use of
ULE paging is preferred.
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12.3.1.2 Paging descriptors for incoming calls

ULE Phase 2 paging descriptors for hybrid incoming calls are defined in clause 10.6.2.5 of the present document. There
are two types defined for hybrid incoming calls: " Setup voice call full slot” and " Setup voice call long slot” (see
clauses 10.6.2.5.2.2 and 10.6.2.5.2.3).

Aswith al ULE B-field paging, a"master" descriptor shall be assigned which defines the paging periodicity and one or
more "slave" descriptors shall be assigned which determine the type(s) of paging function. The FP shall assign "dave"
descriptors of the appropriate type, i.e. " Setup voice call full slot" or " Setup voice call long dot" or both, as appropriate
for the supported voice service (narrowband or wideband).

Multiple descriptors can be assigned, as defined by the present document.

12.3.1.3 Incoming call procedure

The procedure for incoming call to ahybrid deviceis different to the normal LCE indirect FT initiated link
establishment mechanism.

The general approach isto page the PP using ULE B-field paging, on receiving the page the PP then starts an outgoing
call, finally the FP maps this outgoing call onto the awaiting incoming call. This method is analogous to that used for
"collectiveringing" in DECT (see ETSI EN 300 175-5 [5], clause 14.4). The approach simplifies the design since LCE
and Call Control timers do not have to be changed to accommodate the variable (and often long) latencies of ULE B-
field paging. The details are show below.

When the FP isrequired to initiate an incoming call to a PP, it shall start paging using the ULE paging mechanism (see
clauses 10.6.1 and 10.6.2 of the present document) using an appropriate paging descriptor (i.e. one that has been defined
for incoming calls see clausel2.3.1.2).

When the PP receives a paging signal on the paging channel that was defined for "incoming calls" it shall do the
following:

. Leave ULE sleep mode, and remain locked to the base using normal duty cycle or low duty cycle for the
duration of the call.

When the PP application accepts the incoming call (e.g. user activates "off-hook") it shall do the following:
. Trigger an outgoing call request (NWK feature GAP.N.1) (see ETSI EN 300 444 [9], clause 8.2):

- The call shall follow the Codec Negotiation rules (NWK feature NG1.N.1) (see ETSI TS 102 527-1 [11],
clauses 7.3.2 and 7.3.3).

- Channel selection procedures shall follow the normal rules for "circuit mode" operation
(see ETSI TS 102 939-1 [12], clause 10.8.2.3):

" If the paging channel is defined as " Setup voice call full lot" then channel selection and MAC
bearer establishment shall use afull slot. Basic Control shall be used.

L] If the paging channel is defined as " Setup voice call long slot" then channel selection and MAC
bearer establishment shall use along slot. Advanced Control shall be used.

" If there are no free long slots, then the MAC bearer establishment shall use afull slot. Basic
Control shall be used.

- Ultimately, the procedure results in the establishment of alink and a CC-SETUP message being sent
from the PP to the FP.

On receipt of the CC-SETUP message at the FP side it shall do the following:
e  AnMNCC_SETUP-ind primitive shall be sent to the F-IWU.

. At the F-IWU this outgoing call is directly mapped to the awaiting incoming call.
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. An MNCC_CONNECT-req primitive shall be issued to the FP which shall send a CC-CONNECT message to
the PP:

- The call shall follow the Codec Negotiation rules (NWK feature NG1.N.1) (see ETSI TS 102 527-1 [11],
clause 7.3.2 and clause 7.3.3).

Once connected, the call shall proceed as normal.

If the PP application does not accept the incoming call, then no action shall be taken by the PP, and the call remains
unanswered.

12.3.2 Interactions of ULE and "circuit mode"

12.3.2.1 General requirements

In general ULE data transfers ("packet mode") and regular cals (“circuit mode") should run independently using
separate MAC bearers, channel selection procedures and higher layers (DLC and NWK). This simplifies the design and
implementation. Another reason for keeping the "packet mode" and "circuit mode” separate is that they have very
different characteristics in terms of call duration and call frequency.

In the scenario where both "packet mode" and "circuit mode" are actually required simultaneously, then this will
consume additional resources (i.e. a physical slot/carrier). However, in genera this scenario islow probability, and so
the overall impact on the system should be low.

If it is not possible to use separate MAC bearers (e.g. no available slot/carrier on the system), then various mitigation
strategies are possible, as described in the following clauses.

12.3.2.2 ULE request whilst "circuit mode" active

If aULE PP has an active "circuit mode" call (e.g. voice call) and arequest for ULE data transfer occurs, then the
following shall apply:

. If there are no resources for the ULE data transfer, then according to the requirements of the application, one
of the following shall apply:

- The ULE data transfer request is delayed until the "circuit mode" connection has ended.

- The ULE datatransfer is handled by sending the data over the C-plane (General Purpose Service
Channel, see clause 13.1.1.3).

- The"circuit mode" call isterminated (i.e. release of the call), so that the ULE data transfer can proceed.

The choice of action taken when there are no resources is left to the application, and depends on the application and
urgency of the respective calls. For example, delaying a UL E data transfer for a room thermometer reading might be
entirely acceptable. However, if the ULE data transfer was afor atriggered smoke alarm it would probably not be
acceptable.

12.3.2.3 "Circuit mode" request whilst ULE active

If the ULE PP has an active ULE data transfer ("packet mode") and arequest for a"circuit mode" call (e.g. voice cal)
occurs, then the following shall apply:

. If there are no resources for the "circuit mode" call, then according to the requirements of the application then
one of the following shall apply:

- The "circuit mode" call is delayed until the ULE data transfer has ended.

- The ULE data transfer isinterrupted (i.e. the MAC is suspended by use of expedited release message at
next SDU boundary), so the "circuit mode" call can proceed.

The choice of action taken when there are no resources is left to the application, and depends on the application and
urgency of the respective calls. However, since ULE data transfers are usually very short duration, simply waiting for it
to end is often the best solution.

ETSI



77 ETSI TS 102 939-2 V1.1.1 (2015-03)

12.3.2.4 Suspend / resume ULE service

Some applications might want to disable ULE data transfer whilst performing extended "circuit mode™ operations. For
example, when performing Software Download Over The Air, or when the nature of the hybrid device is modal (e.g.
operating as either ULE or regular device, but not both at the same time). These applications may use the NWK
Suspend / NWK Resume procedures to suspend / resume the ULE data transfer service.

ULE data transfers over the U-plane are not possible when the VC (Virtual Circuit) isin NWK suspended state.
See ETSI TS 102 939-1 [12], clauses 12.1.3.1 and 12.1.3.2.

12.4  SUOTA push mode

12.4.1 General requirements

In addition to the PP periodically checking for a new software version, it is aso possible for anew version to be
"pushed” from the Management Server.

The "push mode" procedure as defined by NG-DECT Part 4 [13] using the { FACILITY} message is normally sent
using CISS procedures. However, because ULE devices are often unsynchronized and can be asleep for long periods,
the use of the A-field paging and LCE indirect FT initiated link establishment mechanism is problematic.

Therefore, a different strategy is used for ULE devices, utilizing ULE paging when "push mode" is required.

12.4.2 Paging descriptors for SUOTA push mode

ULE Phase 2 paging descriptor for SUOTA is defined in clause 10.6.2.5 and specifically clause 10.6.2.5.2.4 of the
present document.

Aswith all ULE B-field paging, a"master" descriptor shall be assigned which defines the paging periodicity, and one or
more "slave" descriptors shall be assigned which determine the type(s) of paging function. The FP shall assign a"dave"
descriptor for SUOTA setup.

12.4.3 Push mode procedure

When the FP isrequired to initiate SUOTA "push mode", it shall start paging using the UL E paging mechanism (see
clauses 10.6.1 and 10.6.2 of the present document) using an appropriate paging descriptor (i.e. one that has been defined
for SUOTA push mode, see clause 12.4.2).

The behaviour of a PP receiving a"SUOTA push mode" paging signal, is similar to that of an NG-DECT Part 4 device
receiving a{ FACILITY} message with the <<Events Notification>> indicating "Firmware upgrade” (see ETS
TS 102 527-4[13], clause 7.5.6). Specifically it shall do the following:

. The PP shall attempt a Software upgrade Over The Air (see ETSI TS 102 527-4 [13], clause 7.6.2) when
receiving the paging signal. However, the exact behaviour is left up to the PP vendor. More specifically, a
"Handset Version Indication" command could be sent anytime afterwards, or not be sent at all.

12.5  Additional requirements for ULE NWK Control
12.5.1 Default ULE PVC transaction parameters

The default parameters for ULE PV C transactions are as described in ETSI TS 102 939-1 [12], clause 12.1.3.5, with the
exception of the value(s) given in table 41.

Table 41: Specific default ULE PVC transaction parameters

Information element . Field v_\nthm the Default values Normative action/comment
information element
<< TRANSIT-DELAY >> Overall DECT system Not applicable
maximum Delay
Overall MAC layer 25 25 frames = 250 ms
maximum lifetime
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The default value of the <<TRANSIT-DELAY >> as shown above shall apply in al cases, unless another valueis
explicitly negotiated, e.g. by use of the Service Change procedure (see ETSI TS 102 939-1 [12], clause 12.1.3.3).

12.5.2 Default MAC parameters for implicitly created MBC

When a pair of MAC MBCsis created without an explicit exchange of MAC signalling, i.e. as result of the procedure
described in ETSI TS 102 939-1 [12], clause 12.1.3.1.3.2 case "b", then the default parameters are as described in
ETSI TS102 939-1[12], clause 12.1.3.8.

13 Services and Interworking procedures
13.1  Specific procedures for ULE phase 2

13.1.1 Service channels transported via <<IWU-to-IWU>> |IE

13.1.1.1 General concepts

In the context of the present document a " service channel” is defined as any point to point channel able to carry higher
layer data different from regular U-plane transmission.

All service channels defined by the present document are bidirectional and transported via C-plane procedures using the
|E <<IWU-to-IWU>> as container.

Therefore, the operation of the service channels requires the establishment of a MAC connection with capability to
transport C-plane messages, typically via channel Cs.

Service channels are accessible via specific endpoints (SAPs) at both ends separate from regular U-plane C/O service
endpoints. The application makes the decision about which information should be exchanged via the service channels,
and when to do so.

The present document provides two service channels:
e A service channel intended for the exchange of configuration and control protocols (not CCM encrypted).

. A CCM encrypted service channel intended for the exchange of application protocol messages. Such messages
may be identical or not to the messages exchanged via the regular C/O service.

13.1.1.2 Configuration and control service channel

13.1.1.2.0 General

This service channel isidentical to the one defined in ETSI TS 102 939-1 [12], clause 13.2.1.
It isintended to be used to exchange configuration and control information.

The configuration and control information is transported in an <<IWU to IWU>> Information Element, contained
inside an IWU-INFO message, as described in ETS| TS 102 939-1 [12], clause 13.2.1. The message contents are
described in ETSI TS 102 939-1 [12], clause A.2.3. The Information Element contains a protocol discriminator which
alows various protocols (including application-specific and proprietary protocols) to be transported.

NOTE 1: Application-specific and proprietary protocols are not described in the present document
The configuration and control service channel is unencrypted at DECT DLC layer (CCM).

NOTE 2: However it may be MAC encrypted using DSC or DSC2. Encryption is normally done viaDSC. DSC2
may be used if service ULE1-M .27 is supported by both peers.

The provisionsof ETSI TS 102 939-1 [12], clause 13.2.1 shall apply.
The transport of this channel shall be done as described in ETSI TS 102 939-1 [12], clause 13.2.1.3.
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The IWU-INFO messages shall be transported over the C-plane of an existing DECT link. Furthermore, the type and
state of the DECT link used for this purpose is restricted, as defined below:
e  Thelink shall have an existing CC transaction, for example ULE Service Call, or voice call.

. The state of the existing CC transaction shall not be "NULL (T-00 or F-00) or "RELEASE PENDING" (T-19
or F-19) (see ETSI EN 300 175-5 [5], clause 9 for details of the CC state machine states).

These IWU-INFO messages shall use the special Transaction Value of 5, asdescribed in ETSI TS 102 939-1 [12],
clause 12.1.2.2.

The exchange of this channel is allowed in both "NWK resumed" and "NWK suspended” states of the ULE CC
transaction (TV=5).

13.1.1.2.1 ULE Common Control Protocol procedures

One of the protocolsthat can be transported by the Configuration and Control Service Channel isthe ULE Common
Control Protocol. This may be used to send configuration and control information.

The message is coded in to an <<IWU to IWU>> Information Element contained in an IWU-INFO message. It is sent
using the configuration and control service channel procedures as defined in clause 13.1.1.2.

The basic format of the message isasdefined in ETSI TS 102 939-1 [12], clause A.2.3, with the protocol discriminator
type (octet 4) set to 0000000'B (ULE Common Control Protocol), and an "op-code" defined by octet 5. The remaining
content and structure of the Information Element depends on the op-code value.

NOTE: Thelist of supported op-codesisdefined in ETSI TS 102 939-1 [12], clause A.2.3.3.
13.1.1.3 CCM encrypted general purpose service channel

13.1.1.3.0 General

This service channel provides a pair of end-points accessible to the higher layers where application protocol messages
may be exchanged.

This channel isintended for use when it is not possible nor convenient to utilize regular ULE bearers for sending data
viaU-plane service. An example of such situation is when a circuit mode call, such asavoice cal, is established and
the implementation does not support simultaneous ULE packet mode and circuit mode bearers. A similar case may
happen when along duration packet mode call, such asa SUOTA downloading, isin progress.

Service channels are accessible via specific endpoints (SAPs) at both ends, separate from regular U-plane C/O service
endpoints. The application makes the decision about when information should be exchanged via the service channels,
and when to use the regular U-plane channel.

The transport of this channel shall be done as described in clause 13.1.1.3.2.

13.1.1.3.1 Services provided by the DECT sub-system

The DECT system provides the following features and services regarding the general purpose service channel.
e A pair of SAPs, accessible directly by the application, separated from regular U-plane service SAPs.

. CCM encryption of the messages using the same key used by regular U-plane service, but a different
Initialization Vector (1V).

. Segmentation of the messages, if needed, and re-assembling at destination.

e  Trangparent transport of the segments using CC { IWU-INFO} messages and the |E <<IWU-to-IWU>> asa
container.

. Retransmission capability using the MAC procedures used for Cs (or Cg) channels.

. Data integrity by means of the CCM MIC.
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13.1.1.3.2 Transport of the general purpose service channel

Data shall be sent using <<IWU-to-IWU>> Information Element contained within one or more { IWU-INFO} Call
Control (CC) message. The general format of the message is shown in table 42.

These IWU-INFO messages shall use the special Transaction Value of 5, asdescribed in ETSI TS 102 939-1 [12],
clause 12.1.2.2.

The IWU-INFO messages shall be transported over the C-plane of an existing DECT link. Furthermore, the type and
state of the DECT link used for this purpose is restricted, as defined below:

e  Thelink shall have an existing CC transaction, for example ULE Service Call, or voice call.

. The state of the existing CC transaction shall not be "NULL (T-00 or F-00) or "RELEASE PENDING" (T-19
or F-19) (see ETSI EN 300 175-5 [5], clause 9 for details of the CC state machine states).

The exchange of this channel is only allowed in the "NWK resumed" state of the ULE CC transaction (TV=5).

Table 42: Values used within the {IWU-INFO} message

Information element Field within the information S_tarjdard v_alues Normative action/comment
element within the field/IE
Protocol Discriminator [Protocol Discriminator 3H Call Control (CC) messages
Transaction Identifier |Flag [0,1] Transaction is FT initiated
TV 5H TV=5
Message Type Message Type 96H {IWU-INFO}
<<IWU-to-IWU>> <Length of content> L Length of content
<S/R bit> 1 Transmission of message
<Protocol Discriminator> 12H ULE CCM encrypted service channel
AUXO0
IWU-TO-IWU INFORMATION - A segment of payload (see
clause 13.1.1.3.4)

13.1.1.3.3 Security procedures
13.1.1.3.3.1 CCM encryption

If DLC serviceis LU14 [ULE1-D.1] then, the service channel shall also be CCM encrypted. To encrypt the channel,
each message before segmentation shall be CCM encrypted according to the provisions given in ETSI
EN 300 175-7[7], clause 6.6.2.8.

The following specific provisions shall apply:

. Encryption shall be done with the same encryption key used for CCM encryption of the primary C/O service
and adifferent Initialization Vector (V). The initialization vector coding "AUX0" asdefined in ETSI
EN 300 175-7 [7], clause 6.6.2.8.1 shall be used.

e  Service channel encryption uses a different CCM context and an independent CCM sequence.

. The CCM sequence has 6 bytes. The seven less significant bits of the CCM sequence shall be the sequence
number given by the IWU segmentation facility to the first segment of the message, as described in
clause 13.1.1.3.4. Therefore the CCM sequence numbers are, in general, not consecutive.

. The sequence (both CCM sequence and IWU sequence numbers) is reset each time the ULE VC's NWK layer
state is resumed. Therefore, the NWK suspension and resume is the mechanism to reset the sequence, together
with the primary sequence of the LU14 transmission. The key is also updated in this process. There is no other
mechanism to reset the sequence.

The resulting packet consisting of the original message received from the application plus the 4 bytes of MIC added by
the CCM, will be the input packet to the segmentation process described in next clause:

e  Atthereceiving side, the reassembled segments (based on the "M" bit, see next clause 13.1.1.3.4) shall be
CCM decoded and, if correct, passed to the application via the Service channel SAP.
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. In case of CCM decoding error, the wrongly decoded message shall be discarded and its parts shall not be
revealed to the application. However, an indication of the error may be passed to the application.
13.1.1.3.3.2 Other encryption procedures
In addition to CCM encryption, the general purpose service channel may be MAC encrypted using DSC or DSC2.

The general encryption rules for channel Cs (or Cg) shall apply with no difference compared to other C-plane
transmission.

NOTE 1: Thekeysfor CCM and MAC encryption are different.

NOTE 2: Encryption is normally done via DSC. DSC2 may be used if service ULE1-M.27 is supported by both
peers.

13.1.1.3.4 Segmentation and reassembling
13.1.1.3.4.0 General

The external message will be CCM encrypted and the MIC of 4 octets shall be added at the end of the message, as
described in clause 13.1.1.3.3.

If needed, the resulting structure shall be segmented in to pieces of "N" bytes or less, where the value of "N" is chosen
as the maximum value that allows the segment to fit into an { IWU-INFO} message without the need of further
segmentation at either, NWK or DLC layers.

For each segment, a header of one octet containing a sequence number of 7 bitsand a"M" bit is added at the beginning.
The format of the header is described in clause 13.1.1.3.4.1.

NOTE 1. The header octet is not CCM encrypted.

The actual payload data for the message is defined on a ULE Application Protocol specific basis, and is not defined in
the present document.

The resulting segment (including the header) is the segment of payload to be inserted in the < IWU-TO-IWU
INFORMATION> field of the <<IWU-to-IWU>> |E as shown in table 42.

At receiving side the opposite operations are done. The last segment of the message is identified by the "M" bit.

This procedure mimics the segmentation and reassembling done by LU10/FU10a. All provisions given for LU10
process, such as the discarding of uncompleted packets due to irrecoverable segments, shall apply.

If thelink isterminated during the transport of a multi-segment message, then any partially received segments shall be
discarded. The receiving side may inform the higher layers of the error. The sending side may inform the higher layers
of the error.

NOTE 2: The sending side could delay initiating alink release if it knows that it in the process of sending ULE data
over the C-plane using this channel. This would be an implementation decision.

13.1.1.3.4.1 Format of the header octet

The format of the heading octet is shown in Figure 6:

Bit: 8 7 6 5 4 3 2 1 Octet:

M Send Sequence number, bits ES7 — ES1 1

Figure 6: segment header octet

Description:
Send sequence number isa 7 bit (modulus 128) consecutive sequence number.

The sequence number of the first segment of any message is aso the explicit part of the CCM sequence number (see
clause 13.1.1.3.3).
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"M" isa"more" bit that is set as follows:
M ="1" indicates that the information field only contains part of a message - there is more to follow.
M ="0" indicates one of two things:

a) that theinformation field contains a complete message, provided that the M bit of the previous segment
was also set to "0";

b) that theinformation field contains the last segment of a message, provided that the M bit of the previous
segment was set to "1".

13.1.1.3.5 MAC Release Reason Emulation

The regular ULE U-plane data service has a "back-channel” by virtue of the "release reason” mechanism. This provides
"reason” and "info" fields. These fields can be used to feed-back information regarding the link and/or requested next
action, for example requesting the PP to "set-up again”. However, when ULE datais sent over the C-plane, i.e. using the
CCM encrypted general purpose service channel, there is no explicit back-channel available.

This procedure uses the ULE Common Control Protocol (see clause 13.1.1.2.1) to partially emulate this "back-channel”
functionality, as described below.

After receiving a message viathe CCM encrypted general purpose service channel, the receiving side may respond with
a"back-channel" message. The message is coded using the ULE Common Control Protocol (see clause 13.1.1.2.1), with
an "op-code" value (octet 5) set to 0000000'B (MAC Release Reason Emulation). The specific structure and contents of

the message is as shown in Figure 7.

Bit: 8 7 6 5 4 3 2 1 Octet:
1 0 0 0 0 0 0 0 4
1 0 0 0 0 0 0 0 5
spare Reason 6
spare Info 7

Figure 7: IWU-to-IWU definition for the "MAC Release Reason emulation" message

Discriminator type (octet 4, bits 1-7):

The "Discriminator type" asdefined in ETSI TS 102 939-1 [12], clause A.2.3.1. The value of 0000000'B means ULE
Common Control Protocol.

" Op-code" (octet 5, bits 1-7):

The "Op-code" asdefined in ETSI TS 102 939-1 [12], clause A.2.3.3. The value of 0000000'B means MAC Release
Reason Emulation.

Reason (octet 6, bits 1-6):

Thisfield isidentical to the "reason” code of an expedited release or expedited ready for rel ease message, as defined in
ETSI TS 102 939-1 [12], clause 10.10.2.3.

Info (octet 7, bits 1-6):

Thisfield isidentical to the "info" code of an expedited release or expedited ready for rel ease message. The actua value
and meaning is dependent on the "reason" value, as defined in ETSI TS 102 939-1 [12], clause 10.10.2.3. Not all release
reasons use the Info field, and in this case the bits shall be set to "0".

"spare":

Spare bits, are generally indicated as being set to "0". In order to allow compatibility with future implementations,
elements should not be rejected if these spare bits are set to "1".
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Not all Release Reasons have a valid meaning for MAC Release Reason Emulation. The supported reasons are defined
intable 43 (see ETSI TS 102 939-1 [12], clause 10.10.2.3) for specific details of these rel ease reason codes):

Table 43: Supported "reason codes" in "MAC Release Reason Emulation” message

Release code Meaning Notes

001010 Base station busy

001111 Stay in LCE paging detection mode  |See note 1

010001 Stay in higher paging detection mode |See note 1

010010 Setup again after n frames See note 1

010101 LU13/LU14 error See note 2

NOTE 1: The specified mode shall be activated after the current link has been released.

NOTE 2: The LU13/LU14 error relates to the CCM encrypted general purpose service channel.

13.1.2 IWU procedures for C/L downlink multicast service
13.1.2.1 General

IWU instances for the C/L downlink multicast service are independent from the instance used by the C/O service and
are acceded by the application towards independent SAPs.

The application decides which messages are routed toward C/L downlink multicast SAP, and which are routed towards
the C/O SAP, taking into account the limitations of the C/L downlink multicast service, such as the absence of
retransmission capability and the absence of an acknowledgement mechanism.

13.1.2.2 U-plane procedures

The serviceis uni-directional. Otherwise, there is no difference compared to C/O service. Transparent WU does not
add any header to the U-plane format and is not used for identification of instances. Separation of instances (usually
alocated to multicast groups) is done by the different SAP towards the application layer. It is up to the application the
routing of the packet to the proper SAP.

13.1.2.3 C-plane procedures

There are no specific C-plane procedures for the C/L downlink multicast service. The service inherits all attributes
negotiated by means of C-plane procedures for the C/O service, such as the maximum MTU/SDU size, and the
identification parameters of the transported protocol. See ETSI TS 102 939-1 [12], clause B.2.2.

e  The case of having subscribed to the same multicast group PTsthat may have different incompatible IWU
settings in the C/O service is not covered by the present document.

14 Application procedures

14.1  Hybrid device voice service
14.1.0 Introduction

ULE devices that also support a voice service are known as "hybrid" devices. Devices such as medical alarm pendants
and door entry-phone intercoms fall under this category.

Many hybrid devices will not have keypad and display, or only have very limited keypad and display, (e.g. 1 button and
1 LED). Additionally, some devices might only support voice in one direction (e.g. speaker but no microphone).

Hybrid devices are usually for special applications and are generally not intended to be used for answering a regular
incoming call on the PSTN or VolIP line.

14.1.1 General requirements

The specific requirements for hybrid voice devices are defined by the feature / service support tablesin clauses 6.4, 6.5,
6.6, 6.7, 6.8, 6.10, 6.11 and 6.12.
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14.2  Hybrid device data service
14.2.0 Introduction

ULE devicesthat also support an additional (non-ULE) data service are "hybrid" devices. The particular data serviceis
non-specific, and could for example be DPRS, Light Data Service, or other connection-orientated data service. The key
distinction is that this data services uses traditional DECT procedures (referred to as "circuit mode™), and not the Ultra-
Low Energy procedures (referred to as " packet mode").

The NG-DECT Part 4 [13] features SUOTA (Software Upgrade Over The Air) and LDS (Light Data Service) are
specific examples of a data service that may be supported by a ULE hybrid devices.

Hybrid data devices may support other data services, that are not specified in the present document.

14.2.1 General requirements

The specific requirements for hybrid data devices are defined by the feature / service support tablesin clauses 6.4, 6.5,
6.6, 6.7, 6.8, 6.10, 6.11 and 6.13.

14.3  Software Upgrade Over The Air (SUOTA) for ULE devices
14.3.0 Introduction

The Software Upgrade Over The Air (SUOTA) is a specific use-case of hybrid device with data service. Itissuch a
significant feature that it has its own application layer feature definition. However, a device supporting SUOTA is till
classed as a hybrid data device.

14.3.1 General requirements

The specific requirements for SUOTA are defined by the feature / service support tablesin clauses 6.4, 6.5, 6.6, 6.7,
6.8, 6.10, 6.11 and 6.13.

The SUOTA process can be initiated from the PP or the FP. For example, the PP may periodically check for the
availability of new software versions (e.g. once per week). The FP may also attempt to "push” aversion (usualy as a
result of an indication from the Management Server).
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Annex A (normative):
Parameters and Information Elements

A.1  Constants, variables and operating parameters

A.1.1 Operating parameters

A.1.1.1 Channel selection algorithms

b (a parameter of the channel selection algorithm M2): 6

m (delay between frame carrying the MU channel selection information and the access frame): 2 frames

For operation in US region (feature ULE1-ME.3), the following channel selection parameters shall be used:
m = 2 frames.

For operation in Japan region (feature ULE1-ME.4), the following channel selection parameters shall be used:

m = 3 frames.

A.1.1.2 MAC layer

Several MAC layer parameters are negotiable by means of MAC or NWK messages. Their default values are provided
inclauses 12.5.1 and 12.5.2.

A.1.1.3 DLC layer

Maximum SDU size with mandatory support at FP side: 500 octets

NOTE: Other DLC parameters are negotiable by means of NWK messages. Their default values are provided in
ETSI TS102 939-1[12], clause 12.1.3.5.
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