
 

 

 

 

 

 

ETSI TR 103 635 V1.1.1 (2019-11) 

Digital Enhanced Cordless Telecommunications (DECT); 
DECT-2020 New Radio (NR) interface; 

Study on MAC and higher layers 

 

  

 

TECHNICAL REPORT 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

r(p�:bb�Z%O��+�Yz�Z��2�1U��/�����]PMpp�Nu�sg �����V���Q��_����{	�O)���*#�ԝ�=�@��5�P���k�#�����?�9���?ر��/����5��


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 2 

 

 

 

Reference 
DTR/DECT-00317 

Keywords 
5G, DECT, IMT-2020, interface, MIMO, OFDM, 

radio 

ETSI 

650 Route des Lucioles 
F-06921 Sophia Antipolis Cedex - FRANCE 

 
Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16 

 
Siret N° 348 623 562 00017 - NAF 742 C 

Association à but non lucratif enregistrée à la 
Sous-Préfecture de Grasse (06) N° 7803/88 

 

Important notice 

The present document can be downloaded from: 
http://www.etsi.org/standards-search 

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or 
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any 

existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI 
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver. 

Users of the present document should be aware that the document may be subject to revision or change of status. 
Information on the current status of this and other ETSI documents is available at 

https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx 

If you find errors in the present document, please send your comment to one of the following services: 
https://portal.etsi.org/People/CommiteeSupportStaff.aspx 

Copyright Notification 

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying 
and microfilm except as authorized by written permission of ETSI. 

The content of the PDF version shall not be modified without the written authorization of ETSI. 
The copyright and the foregoing restriction extend to reproduction in all media. 

 
© ETSI 2019. 

All rights reserved. 
 

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members. 
3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and 

of the 3GPP Organizational Partners. 
oneM2M™ logo is a trademark of ETSI registered for the benefit of its Members and 

of the oneM2M Partners. 
GSM® and the GSM logo are trademarks registered and owned by the GSM Association. 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

my��a
N���o�Mp!�牂���}[`�4�ʪ��5L���f������1�"����M�sX�XBZR�����ܙs��>��� �q��3$@r80ֽD�(��&x�y���=��g�ÿ�E�nr��SJ


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 3 

Contents 

Intellectual Property Rights ................................................................................................................................ 9 

Foreword ............................................................................................................................................................. 9 

Modal verbs terminology .................................................................................................................................... 9 

Introduction ........................................................................................................................................................ 9 

1 Scope ...................................................................................................................................................... 11 

2 References .............................................................................................................................................. 11 

2.1 Normative references ....................................................................................................................................... 11 

2.2 Informative references ...................................................................................................................................... 11 

3 Definition of terms, symbols and abbreviations ..................................................................................... 13 

3.1 Terms ................................................................................................................................................................ 13 

3.2 Symbols ............................................................................................................................................................ 14 

3.3 Abbreviations ................................................................................................................................................... 14 

4 Introduction to DECT-2020 Use Cases and their Requirements ............................................................ 18 

4.1 Introduction ...................................................................................................................................................... 18 

4.2 Other Design Targets for DECT-2020 ............................................................................................................. 18 

4.3 IMT-2020 scenarios and performance requirements ........................................................................................ 18 

5 Methodology, initial sources, simulation tools, models and material from the PHY layer .................... 19 

5.1 Initial sources ................................................................................................................................................... 19 

5.2 Simulation tools ................................................................................................................................................ 20 

5.3 Channel models ................................................................................................................................................ 20 

5.4 Channel measurements ..................................................................................................................................... 20 

5.5 Review of material from the PHY layer ........................................................................................................... 20 

5.5.1 "Standard" frames (long and short variants) ............................................................................................... 20 

5.5.2 Beacon frames ............................................................................................................................................ 21 

5.5.3 RAC and ULE frames ................................................................................................................................. 21 

5.5.4 HE frames ................................................................................................................................................... 21 

5.5.5 Items requiring further study ...................................................................................................................... 21 

6 Channel Access Concepts for DECT-2020 ............................................................................................ 21 

6.1 Review of previous design choices .................................................................................................................. 21 

6.2 Possible approaches for the channel access ...................................................................................................... 22 

6.2.1 General ........................................................................................................................................................ 22 

6.2.2 Concept 1: improved WLAN approach ...................................................................................................... 22 

6.2.3 Concept 2: scheduled operation design with complete MAC design .......................................................... 22 

6.2.4 Concept 3: the best of 1 + 2 ........................................................................................................................ 22 

6.2.5 Decision and working assumption .............................................................................................................. 23 

6.2.5.1 Working decision on overall channel access concept ........................................................................... 23 

6.2.6 Expected spectrum bands ............................................................................................................................ 23 

6.2.7 Specifications for channel access and service coexistence ......................................................................... 23 

6.3 Void .................................................................................................................................................................. 24 

6.4 Void .................................................................................................................................................................. 24 

6.5 Contribution 1: Channel access for DECT-2020 .............................................................................................. 24 

6.5.1 Background ................................................................................................................................................. 24 

6.5.2 DECT "core band" (1 880 MHz - 1 900 MHz) ........................................................................................... 25 

6.5.3 MAC Channel Access Background ............................................................................................................ 25 

6.5.4 Notes on Last Minute Scanning .................................................................................................................. 26 

6.5.5 Summary of Working Assumptions ............................................................................................................ 27 

6.5.6 Channel Access - Idea 1 .............................................................................................................................. 27 

6.5.7 Channel Access - Idea 2 .............................................................................................................................. 29 

6.6 Contribution 2: Channel access for DECT-2020 .............................................................................................. 31 

6.6.1 Aspects to be considered ............................................................................................................................. 31 

6.6.2 Proposal ...................................................................................................................................................... 31 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

��A�bo�5�Sb���D7���H7$'�m��L�'�)l�[Y�����z�w����)ȈŢVeHw
:���o�7�������|�ffp7�%vX2b�n^˓���N��N(�1����,+H-xwN��r|�


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 4 

6.7 Contribution 3: Channel access considerations ................................................................................................ 32 

7 MAC Protocol Function and PHY Services ........................................................................................... 33 

7.1 A flexible lower MAC model for DECT-2020................................................................................................. 33 

7.1.1 Overview .................................................................................................................................................... 33 

7.1.2 Types of possible systems ........................................................................................................................... 33 

7.1.3 The model "A", an intermediate system operation model suitable for many systems and types of 
traffic .......................................................................................................................................................... 34 

7.1.3.1 Design targets ........................................................................................................................................ 34 

7.1.3.2 The design ............................................................................................................................................. 34 

7.1.3.3 Remarks ................................................................................................................................................ 34 

7.1.3.4 Elements taken from other MAC study areas........................................................................................ 34 

7.1.3.5 Basic design .......................................................................................................................................... 35 

7.1.3.6 Broadcast information ........................................................................................................................... 35 

7.1.3.7 The message "sequence" ....................................................................................................................... 36 

7.1.3.8 Configuration of scheduled services ..................................................................................................... 36 

7.1.4 Slot allocation and message/response sequences ........................................................................................ 36 

7.1.4.1 Slot allocation ....................................................................................................................................... 36 

7.1.4.2 Beacon bearers ...................................................................................................................................... 36 

7.1.4.3 Scheduled services ................................................................................................................................ 36 

7.1.4.4 Random Access channels ...................................................................................................................... 36 

7.1.4.5 Packed mode traffic - single channel .................................................................................................... 36 

7.1.4.6 ULE channels ........................................................................................................................................ 37 

7.1.4.7 Packet mode traffic - wideband ............................................................................................................. 37 

7.1.4.8 Packet mode traffic - downlink packets - Requires further study ......................................................... 38 

7.1.5 Example figure ............................................................................................................................................ 39 

7.2 Void .................................................................................................................................................................. 39 

7.3 Dual mode solution for the beacon bearer ........................................................................................................ 39 

7.3.1 Summary ..................................................................................................................................................... 39 

7.3.2 Assumptions ............................................................................................................................................... 40 

7.3.3 Proposal ...................................................................................................................................................... 40 

7.3.3.1 Idea ........................................................................................................................................................ 40 

7.3.3.2 Terminology and tentative construction ................................................................................................ 41 

7.3.3.3 Structure of the bearer ........................................................................................................................... 41 

7.3.3.4 Example of capacity calculation ........................................................................................................... 41 

7.3.3.5 Operation of the bearer and content of the fields .................................................................................. 41 

7.3.3.5.1 General ............................................................................................................................................ 41 

7.3.3.5.2 MAC Information in the "A" field ................................................................................................... 42 

7.3.3.5.3 MAC Information in the "B" field ................................................................................................... 42 

7.3.3.5.4 Further ideas on beacon bearer content ........................................................................................... 42 

7.3.3.6 For further study .............................................................................................................................. 43 

7.4 Void .................................................................................................................................................................. 43 

7.5 Latency Considerations .................................................................................................................................... 43 

7.5.1 Overview .................................................................................................................................................... 43 

7.5.2 Control Plane Latency ................................................................................................................................ 43 

7.5.3 User Plane Latency ..................................................................................................................................... 45 

7.6 HARQ .............................................................................................................................................................. 46 

7.6.1 Overview .................................................................................................................................................... 46 

7.6.1.1 Simple HARQ ....................................................................................................................................... 46 

7.6.1.2 Hybrid ARQ with "Soft-Combining" .................................................................................................... 46 

7.6.1.3 "Stop-and-Wait" or "Selective Repeat" ................................................................................................. 46 

7.6.1.4 "Adaptive Re-transmission" vs "Non-adaptive Re-transmission" ......................................................... 47 

7.6.2 HARQ in DECT-2020 ................................................................................................................................ 47 

7.6.3 HARQ Implementation Considerations ...................................................................................................... 48 

7.7 PHL Header Design.......................................................................................................................................... 48 

7.7.1 Design Rationale ......................................................................................................................................... 48 

7.7.2 Header Field Contents ................................................................................................................................ 49 

7.7.2.1 Header type/version/extension .............................................................................................................. 49 

7.7.2.2 Modulation Coding Scheme (MCS) ...................................................................................................... 49 

7.7.2.3 Number of Spatial Streams ................................................................................................................... 49 

7.7.2.4 Channel Coding Algorithm ................................................................................................................... 49 

7.7.2.5 Transmission Bandwidth ....................................................................................................................... 49 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

�О��qk lR�Q�b��;S����O�ӛ����j�~��LdD�Y&�Γ�b�Cm�8O�j�e�o�݇����g�d�YD\I���j���g<d�D������o[֔���p��R_k��Q�����e��d


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 5 

7.7.2.6 Transmission Length ............................................................................................................................. 50 

7.7.2.7 Extras .................................................................................................................................................... 50 

7.7.2.8 CRC....................................................................................................................................................... 50 

7.7.3 Header Field Configurations and Size Estimates ........................................................................................ 50 

7.8 Proposal of unification of the initial part of all random access PHY layer packets and additional 
observations on the physical layer .................................................................................................................... 53 

7.8.1 Proposal of modification to the "long format" packet format ..................................................................... 53 

7.8.1.1 Rationale ............................................................................................................................................... 53 

7.8.1.2 Change request to PHY layer ................................................................................................................ 53 

7.8.2 New editorial conventions - position of the inter-slot guard and new A/B terminology ............................ 54 

7.8.3 Proposal of extension of the "A" symbols .................................................................................................. 54 

7.8.4 Further observations to the PHY layer ........................................................................................................ 55 

7.8.4.1 General .................................................................................................................................................. 55 

7.8.4.2 STF time is perhaps too large ................................................................................................................ 55 

7.8.4.3 CTF time is perhaps too large ............................................................................................................... 55 

7.8.4.4 The current design of the standard long format packets requires knowing the length of the whole 
packet at the beginning .......................................................................................................................... 55 

7.8.4.5 The current design of the standard long format packet is probably too weak (channel tracking) 
for long packets ..................................................................................................................................... 55 

7.8.4.6 MIMO training in long format is inefficient and does not take into account the available 
frequency resolution .............................................................................................................................. 55 

7.8.4.7 The current design of the standard short packet contains unnecessary STF and may be optimized ..... 56 

7.9 Proposal for Modified PHL Packet Format and Channel Estimation ............................................................... 56 

7.9.1 Background ................................................................................................................................................. 56 

7.9.2 Different preambles in different packet types ............................................................................................. 56 

7.9.3 Optimizing usage of CTF field ................................................................................................................... 58 

7.10 Possible ARQ/HARQ strategies in DECT-2020 .............................................................................................. 60 

7.10.1 General ........................................................................................................................................................ 60 

7.10.2 Possible ARQ mechanisms ......................................................................................................................... 60 

7.10.2.1 General .................................................................................................................................................. 60 

7.10.2.2 Traditional MAC ARQ ......................................................................................................................... 61 

7.10.2.3 Hybrid ARQ .......................................................................................................................................... 61 

7.10.2.4 Retransmission of the content ............................................................................................................... 61 

7.10.3 Elements to be taken into account in ARQ/HARQ design ......................................................................... 62 

7.10.3.1 General .................................................................................................................................................. 62 

7.10.3.2 The size of the basic unit for retransmission ......................................................................................... 62 

7.10.3.3 The range of MAC numbering .............................................................................................................. 62 

7.10.3.4 The protection of the MAC numbering ................................................................................................. 62 

7.10.3.5 The identities of the transmitter/receiver and their protection .............................................................. 62 

7.10.4 A possible design approach ........................................................................................................................ 63 

7.10.4.1 General .................................................................................................................................................. 63 

7.10.4.2 Solutions for scheduled traffic .............................................................................................................. 63 

7.10.4.2.1 General ............................................................................................................................................ 63 

7.10.4.2.2 Example scenario............................................................................................................................. 63 

7.10.4.2.3 Discussion on the scenario .............................................................................................................. 64 

7.10.4.2.4 Simple solution proposed for scheduled traffic ............................................................................... 64 

7.10.4.3 Solutions for packet-mode traffic .......................................................................................................... 65 

7.10.4.3.1 General ............................................................................................................................................ 65 

7.10.4.3.2 Additional considerations ................................................................................................................ 65 

7.10.4.3.3 Possible approaches for L-S approach ............................................................................................. 66 

7.10.4.3.4 Possible approaches for I-C-O approach ......................................................................................... 67 

8 Protocol Stack Architecture .................................................................................................................... 67 

8.1 Introduction ...................................................................................................................................................... 67 

8.2 Concept 1.......................................................................................................................................................... 68 

8.2.1 Overall Protocol Stack ................................................................................................................................ 68 

8.2.2 Protocol Functions ...................................................................................................................................... 69 

8.2.2.1 General .................................................................................................................................................. 69 

8.2.2.2 Convergence layer ................................................................................................................................. 69 

8.2.2.3 Routing layer ......................................................................................................................................... 69 

8.2.2.4 Link control layer .................................................................................................................................. 69 

8.2.2.5 MAC ..................................................................................................................................................... 70 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

�TQ�󭍀��y��)H}��m�57V�������0kM1��v�3�fL���ܔ��G�+@'x`��mՅOpJ���u���ZY��H��7����?	��<�+�����Q������:���M��\3��


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 6 

8.2.3 Layer 2 Protocol Details/Considerations for Mesh Operation .................................................................... 70 

8.2.3.1 MAC functions and PDU format .......................................................................................................... 70 

8.2.3.2 Routing layer ......................................................................................................................................... 72 

8.3 Concept 2.......................................................................................................................................................... 73 

8.3.1 Overview of Legacy DECT Protocol Architecture ..................................................................................... 73 

8.3.2 Overview of DECT-2020 Protocol Architecture ........................................................................................ 74 

8.3.3 Inter-working with Legacy DECT .............................................................................................................. 75 

8.3.4 Inter-working with 3GPP-5G ...................................................................................................................... 76 

8.3.5 Detailed Protocol Architecture ................................................................................................................... 76 

8.3.5.1 General .................................................................................................................................................. 76 

8.3.5.2 NWK Layer ........................................................................................................................................... 77 

8.3.5.3 Convergence Layer ............................................................................................................................... 78 

8.3.5.4 Routing Layer ....................................................................................................................................... 80 

8.3.5.5 DLC Layer ............................................................................................................................................ 80 

8.3.5.6 MAC Layer ........................................................................................................................................... 82 

8.3.5.7 Physical (PHY) layer............................................................................................................................. 84 

8.3.6 Operations ................................................................................................................................................... 84 

8.3.6.1 Data Flow .............................................................................................................................................. 84 

8.3.6.2 MAC Multiplexing ................................................................................................................................ 85 

8.3.7 Security ....................................................................................................................................................... 87 

8.3.8 Summary Analysis ...................................................................................................................................... 87 

8.4 Concept 3: MAC PDU Structure ...................................................................................................................... 88 

8.4.1 Overview .................................................................................................................................................... 88 

8.4.2 Control Field ............................................................................................................................................... 90 

8.4.3 Data Field.................................................................................................................................................... 90 

8.4.4 CRC Field ................................................................................................................................................... 90 

8.4.5 Data Fragmentation..................................................................................................................................... 91 

8.5 Identities and Addressing ................................................................................................................................. 91 

8.5.1 Review of other technologies...................................................................................................................... 91 

8.5.2 Requirements for DECT-2020 .................................................................................................................... 92 

8.5.3 Considerations for DECT-2020 .................................................................................................................. 93 

8.5.4 Proposal for DECT-2020 ............................................................................................................................ 94 

8.6 Beacon Bearer Contents ................................................................................................................................... 94 

8.6.1 General ........................................................................................................................................................ 94 

8.6.2 Sync Pattern ................................................................................................................................................ 95 

8.6.3 Identity ........................................................................................................................................................ 95 

8.6.4 System Information..................................................................................................................................... 95 

8.6.5 MAC Layer Information ............................................................................................................................. 96 

8.6.6 Paging Information ..................................................................................................................................... 98 

8.6.7 Total Contents Size ..................................................................................................................................... 99 

8.6.8 Beacon Bearer A/B Split ............................................................................................................................. 99 

8.6.8.1 A/B Capacity ......................................................................................................................................... 99 

8.6.8.2 A/B Content Split ................................................................................................................................ 100 

8.6.9 Additional Considerations .............................................................................................................................. 100 

9 Design and analysis of basic access sequences and signaling procedures ........................................... 101 

9.1 Packet mode operation ................................................................................................................................... 101 

9.1.1 General ...................................................................................................................................................... 101 

9.1.2 Principles and assumptions ....................................................................................................................... 101 

9.1.3 Equally spaced vs. non equally spaced ..................................................................................................... 102 

9.1.3.1 General ................................................................................................................................................ 102 

9.1.3.2 Example on non equally spaced mapping ........................................................................................... 102 

9.1.3.3 Example on wideband access (two step approach) ............................................................................. 102 

9.1.4 The message/response sequence ............................................................................................................... 103 

9.1.5 Initial access (uplink) ................................................................................................................................ 103 

9.1.5.1 RAC, ULE and WLAN single slot traffics .......................................................................................... 103 

9.1.5.2 WLAN multi slot traffic ...................................................................................................................... 103 

9.1.5.3 Response ............................................................................................................................................. 103 

9.1.5.4 Continuation after response ................................................................................................................. 104 

9.1.5.5 Collision and erroneous responses ...................................................................................................... 104 

9.1.5.6 Wideband WLAN uplink transmissions .............................................................................................. 104 

9.1.5.7 Limitations in FP setup capability ....................................................................................................... 104 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

n����֍��"\�-x��P������3/����>vSo�����9������0���[tN���Z�� �d�JmT�������JI�ܛmI�R��8^�
�?)a��4-�5�E���5�����+�����


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 7 

9.1.6 Downlink transmissions - introduction to the problem ............................................................................. 105 

9.1.6.1 PP setup capabilities ............................................................................................................................ 105 

9.1.6.2 Downlink access procedure ................................................................................................................. 105 

9.1.6.3 Example of possible MAC semantics for a downlink access .............................................................. 105 

9.1.7 Operation under low traffic conditions ..................................................................................................... 106 

9.1.8 Operation under high traffic conditions .................................................................................................... 106 

10 Revised Physical layer formats ............................................................................................................ 107 

10.1 General ........................................................................................................................................................... 107 

10.2 Formats for packet-mode non-scheduled services .......................................................................................... 107 

10.2.1 Overview .................................................................................................................................................. 107 

10.2.2 Basic principles and basic changes ........................................................................................................... 107 

10.2.2.1 General ................................................................................................................................................ 107 

10.2.2.2 New common design framework ........................................................................................................ 108 

10.2.2.3 Packets are now aligned to slot grid (with half slot resolution) .......................................................... 108 

10.2.2.4 Reduced unified inter-slot space ......................................................................................................... 108 

10.2.2.5 Common position of inter-slot boundaries and new time reference .................................................... 109 

10.2.2.6 Reduced STF field .............................................................................................................................. 109 

10.2.2.7 No duplication of CTF field ................................................................................................................ 109 

10.2.2.8 Possibility of inserting some "A1 symbols" with reduced MCS in the initial slot of the packets ....... 109 

10.2.2.9 Simplified MIMO training fields ........................................................................................................ 109 

10.2.2.10 The length of long bursts of WLAN packets does not need to be known at the beginning ................ 110 

10.2.3 Packet formats and diagrams .................................................................................................................... 110 

10.2.3.1 Full slot packets .................................................................................................................................. 110 

10.2.3.1.1 Void ............................................................................................................................................... 110 

10.2.3.1.2 Common initial (I) packet.............................................................................................................. 110 

10.2.3.1.3 Immediate continuation (C) packet ............................................................................................... 111 

10.2.3.1.4 Open continuation (O) packet ........................................................................................................ 111 

10.2.3.2 Half slot packets .................................................................................................................................. 112 

10.2.3.2.1 Void ............................................................................................................................................... 112 

10.2.3.2.2 Initial packet - Half slot (IH) ......................................................................................................... 112 

10.2.3.2.3 Immediate continuation packet - half slot (CH) ............................................................................ 113 

10.2.3.2.4 Open continuation packet - half slot (OH)..................................................................................... 113 

10.2.3.3 Use of packet formats .................................................................................................................... 114 

10.2.3.4 Alternative design (L-S approach) ...................................................................................................... 114 

10.2.3.4.1 General .......................................................................................................................................... 114 

10.2.3.4.2 New long (L) packet ...................................................................................................................... 115 

10.2.3.4.3 New Short (S) packet ..................................................................................................................... 116 

10.3 Formats for scheduled services ...................................................................................................................... 117 

10.3.1 Discussion and principles ......................................................................................................................... 117 

10.3.1.1 General ................................................................................................................................................ 117 

10.3.1.2 Packet variants defined by ETSI TR 103 514 ..................................................................................... 117 

10.3.1.3 Additional issues are ideas already identified ..................................................................................... 118 

10.3.2 Formats with 4,3 μs CP ............................................................................................................................. 118 

10.3.2.1 General ................................................................................................................................................ 118 

10.3.2.2 Proposal of re-design........................................................................................................................... 118 

10.3.2.3 Use of the slot types - full slot and multiples of full slot transmissions .............................................. 118 

10.3.2.4 Use of the slot types - half slots and odd multiples of half slot transmissions .................................... 119 

10.3.2.5 Alternative design (L-S approach) ...................................................................................................... 120 

10.3.2.6 Conclusion .......................................................................................................................................... 120 

10.3.3 Formats with reduced CP ("true High Efficiency formats") ..................................................................... 120 

10.3.3.1 Discussion and general ........................................................................................................................ 120 

10.3.3.2 New proposals ..................................................................................................................................... 120 

10.3.3.3 Conclusion .......................................................................................................................................... 121 

Annex A: MCS Parameters ................................................................................................................. 122 

A.1 General ................................................................................................................................................. 122 

A.2 MCS parameters for 0,864 MHz .......................................................................................................... 122 

A.3 MCS parameters for 1,728 MHz .......................................................................................................... 124 

A.4 MCS parameters for 3,456 MHz .......................................................................................................... 126 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

��s�����3�Z�����a]�i�'�o�k�X87����i錳���{T>����
x�`�ߠ��>������������dK��Z��nǐ�hy���081	����l�2
��ಖ��i����\�*.r


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 8 

A.5 MCS parameters for 6,912 MHz .......................................................................................................... 128 

A.6 MCS parameters for 13,824 MHz ........................................................................................................ 130 

A.7 MCS parameters for 20,736 MHz ........................................................................................................ 132 

A.8 MCS parameters for 27,648 MHz ........................................................................................................ 134 

History ............................................................................................................................................................ 137 

 

  

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/6d
a7

41
f0-

78
b7-

40
e2

-ab
2c

-0d
90

da9
7b

83
9/e

tsi
-tr

-10
3-6

35
-v1

.1.
1-2

01
9-1

1

κ!�,�n����ZT�7����hxI�
	����.3�����$���0��L+�Ղ��̫�k4�����Sˎ�T�=���ܝ�`�A����X_}�U	������0Z�,6T��`��9ֺ����Li�&��


 

ETSI 

ETSI TR 103 635 V1.1.1 (2019-11) 9 

Intellectual Property Rights 

Essential patents  

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information 
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found 
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in 
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web 
server (https://ipr.etsi.org/). 

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee 
can be given as to the existence of other IPRs not referenced in 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. 

Trademarks 

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. 
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no 
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does 
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks. 

Foreword 
This Technical Report (TR) has been produced by ETSI Technical Committee Digital Enhanced Cordless 
Telecommunications (DECT). 

The present document presents a study of a new radio interface named DECT-2020. DECT-2020 is a state of the art 
radio interface based on OFDM with options for MIMO and is intended as long-term evolution of DECT technology. 

The present document is focused on the MAC and higher layers. 

The technical content in the present document has been compiled from numerous contributions by members of TC 
DECT and ad-hoc working groups. The structure of the document sometimes reflects this ad-hoc nature. 

Modal verbs terminology 
In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be 
interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions). 

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

Introduction 
The current DECT radio interface was designed in the early 1990's and is based on TDMA/TDD with Gaussian 
Frequency Shift Keying (GFSK) modulation. Although this interface is able to provide a cost-effective solution for 
cordless telephony applications with an appropriate reuse of the spectrum, it cannot provide the high data rates and 
bandwidth efficiency required by most modern evolution scenarios. In addition, promising applications such as 
Audio-Streaming and Wireless Industrial Automation in Internet of Things (IoT) domain introduces Ultra Reliability 
and Low Latency requirements that have to be taken into account in any technology evolution. 

IMT-2000 is the term used by the International Telecommunications Union (ITU) for a set of globally harmonised 
standards for third generation (3G) mobile telecoms services and equipment. 3G services are designed to offer 
broadband cellular access at speeds of 2 Mbps, which will allow mobile multimedia services to become possible. 
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DECT is, and will continue to be, one of the IMT-2000 technologies. However, the ITU work continued, first with 
IMT-Advanced, and it is now going further with IMT-2020. The term IMT-2020 was coined in 2012 by the ITU and 
means International Mobile Telecommunication system with a target date set for 2020, with the intention of addressing 
fifth generation (5G) mobile telecoms services and equipment. 

The ETSI DECT Technical Committee and the industry body DECT Forum are currently supporting activities to 
develop DECT to meet the IMT-2020 requirements. This will require major changes to the existing DECT standards, 
and specifically to the MAC and PHL layers. 

The present document contains the outcome of a series of initial technical studies focused on the MAC and higher 
layers of DECT-2020: New Radio Interface (NR). DECT-2020 NR is a state of the art radio interface based on OFDM 
and supporting MIMO and is able to offer the required data rates, spectrum efficiency and other characteristics to 
become an IMT-2020 radio interface as defined by ITU-R. 

The PHY layer study of DECT-2020 is described in ETSI TR 103 514 [i.26]. 

The present document does not attempt to close the topic and subsequent, more detailed studies, on the different layers 
are expected in further project stages. 

The material described in the present document contains the outcome of STF 564, an ETSI task force created to perform 
the initial studies on the field, along with other contributions from the DECT industry. 
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1 Scope 
The present document contains the outcome of a series of initial technical studies focused on the MAC and higher 
layers of DECT-2020: New Radio Interface (NR). DECT-2020 NR is a state of the art radio interface based on OFDM 
and supporting MIMO and is able to offer the required data rates, spectrum efficiency and other characteristics to 
become an IMT-2020 radio interface as defined by ITU-R. 

The PHY layer study of DECT-2020 is described in ETSI TR 103 514 [i.26]. 

The present document does not attempt to close the topic and subsequently, more detailed studies, on the different 
layers are expected in further project stages. 

The material described in the present document contains the outcome of STF 564, an ETSI task force created to perform 
the initial studies on the field, along with other contributions from the DECT industry. 

For the purpose of the present document the terms "DECT-2020", "DECT-2020 New Radio" or "DECT-2020 NR" all 
have the same meaning, and all of them refer to DECT utilizing the new radio interface based on OFDM as described in 
ETSI TR 103 514 [i.26] (PHY layer) and in the present document (MAC and higher layers). This new radio interface is 
targeted to meet the IMT-2020 requirements. 

The terms FP-2020 or PP-2020 refer to FP and PP (respectively) devices supporting DECT-2020. 

The present document is motivated by recent efforts to identify new ways of utilizing efficiently DECT frequency bands 
and potentially additional bands. New modes of operation are defined to target a more diverse set of use cases, while 
addressing 5G requirements for low latency, high spectral efficiency and large numbers of client nodes. 

2 References 

2.1 Normative references 
Normative references are not applicable in the present document. 

2.2 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 
referenced document (including any amendments) applies. 

NOTE: While any hyperlinks included 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] ETSI EN 300 175-1: "Digital Enhanced Cordless Telecommunications (DECT); Common 
Interface (CI); Part 1: Overview". 

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

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

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

[i.5] ETSI EN 300 175-5: "Digital Enhanced Cordless Telecommunications (DECT); Common 
Interface (CI); Part 5: Network (NWK) layer". 
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[i.6] ETSI EN 300 175-6: "Digital Enhanced Cordless Telecommunications (DECT); Common 
Interface (CI); Part 6: Identities and addressing". 

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

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

[i.9] 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)". 

[i.10] ETSI TS 102 939-2: "Digital Enhanced Cordless Telecommunications (DECT); Ultra Low Energy 
(ULE); Machine to Machine Communications; Part 2: Home Automation Network (phase 2)". 

[i.11] ITU-R Recommendation M.2410-0: "Minimum requirements related to technical performance for 
IMT-2020 radio interface(s)". 

[i.12] ETSI TR 103 515: "Digital Enhanced Cordless Telecommunications (DECT); Study on URLLC 
use cases of vertical industries for DECT evolution and DECT-2020". 

[i.13] ITU-R Recommendation M.2412-0: "Guidelines for evaluation of radio interface technologies for 
IMT-2020". 

[i.14] ITU Radiocommunication Study Groups; Working Party 5D; Attachment 7.4 to Document 
5D/758; Liaison Statement to External Organizations; Further information related to draft new 
Report for IMT-2020 evaluation. 

[i.15] Guidelines for evaluation of radio interface technologies for IMT-2020, ITU, Revision 2 to 
Document 5D/TEMP/347-E, 20 June 2017. 

[i.16] IEEE Transactions on Communications: "Robust Frequency and Timing Synchronization for 
OFDM"; Timothy M. Schmidl and Donald C. Cox, Vol. 45, No. 12, December 1997,  
pp 1613-1621. 

[i.17] ETSI TS 136 211 (V10.7.0): "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); 
Physical channels and modulation (3GPP TS 36.211 version 10.7.0 Release 10)". 

[i.18] 3GPP TS 38.211 (V1.0.0) (2017-09): "NR; Physical channels and modulation". 

[i.19] IEEE P802.11ah™/D10.0, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical 
Layer (PHY) Specifications, Amendment 2: Sub 1 GHz License Exempt Operation", 
September 2016. 

[i.20] IEEE 802.11ac™-2013, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical 
Layer (PHY) Specifications, Amendment 4: Enhancements for Very High Throughput for 
Operation in Bands below 6 GHz". 

[i.21] IEEE P802.11ax™/D1.4, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical 
Layer (PHY) Specifications, Amendment 6: Enhancements for High Efficiency WLAN", 
August 2017. 

[i.22] IEEE 802.11-03™/940r4: "TGn Channel Models", May 2004. 

[i.23] ETSI TS 136 212 (V10.9.0): "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); 
Multiplexing and channel coding (3GPP TS 36.212 version 10.9.0 Release 10)". 

[i.24] 3GPP TS 38.212 (V1.0.0) (2017-09): "NR; Multiplexing and channel coding". 

[i.25] IEEE 802.15-04-0585-00-004b: "Multipath Simulation Models for Sub-GHz PHY Evaluation", 
October 2004. 

[i.26] ETSI TR 103 514: "Digital Enhanced Cordless Telecommunications (DECT); DECT-2020 New 
Radio (NR) interface; Study on Physical (PHY) layer". 
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[i.27] ETSI TR 103 669: "Digital Enhanced Cordless Telecommunications (DECT); DECT-2020 New 
Radio (NR) interface; Study of self evaluation towards IMT-2020 submission". 

[i.28] ETSI TR 103 637: "Digital Enhanced Cordless Telecommunications (DECT); DECT-2020 New 
Radio (NR) interface; Study on Security Architecture". 

[i.29] METIS Channel Models, Deliverable D1.4, Document Number: ICT-317669-METIS/D1.4. 

[i.30] ETSI EN 301 908-10: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Base 
Stations (BS), Repeaters and User Equipment (UE) for IMT-2000 Third-Generation cellular 
networks; Part 10: Harmonised Standard for IMT-2000, FDMA/TDMA (DECT) covering the 
essential requirements of article 3.2 of the Directive 2014/53/EU". 

[i.31] ETSI TS 102 527-1: "Digital Enhanced Cordless Telecommunications (DECT); New Generation 
DECT; part 1: Wideband Speech". 

[i.32] ETSI TS 102 527-3: "Digital Enhanced Cordless Telecommunications (DECT); New Generation 
DECT; part 3: Extended Wideband Speech Services". 

[i.33] ETSI TS 102 527-5: "Digital Enhanced Cordless Telecommunications (DECT); New Generation 
DECT; Part 5: Additional feature set nr. 1 for extended wideband speech services". 

[i.34] IEEE 802.11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) 
Specifications". 

3 Definition of terms, symbols and abbreviations 

3.1 Terms 
For the purposes of the present document, the terms given in ETSI EN 300 175-1 [i.1] and the following apply: 

beacon bearer packet types: packet formats intended for use in beacon bearers and C/L downlink bearers 

NOTE: They include synchronization fields and do not need to support MIMO. 

burst: concatenation of an I or O packet immediately followed by one or several C packets or, alternatively, an L or 
S packet 

burst train: concatenation of several bursts transmitted over the same carrier or carriers separated by blank spaces of 
duration no longer than a given value (NMAXO) and usually introduced for listening for responses from the opposite peer 
or to allow the transmission of other traffics 

"HE" packet types: packet formats intended for continuous data transmission over several frames 

NOTE: They may support circuit-mode traffic, URLLC traffic as well as packet mode traffic, and may implement 
MIMO. 

"Legacy" DECT: current DECT technology as defined by ETSI EN 300 175 parts 1 [i.1] to 8 [i.8] 

packet-mode: asynchronous unscheduled data transmission 

RAC packet types: packet types formats intended for use in Random Access Channels (RAC) 

NOTE: They may be used for initially accessing a channel, carry only C-plane traffic, and do not need to support 
MIMO. 

RAC traffic: asynchronous unscheduled data traffic consisting on signalling only 

slotxcarrier: basic resource block consisting on a single carrier (1,728 MHz) over a full slot 
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