ISO/IEC 13156:2011-10 (E)

Information technology - Telecommunications and information exchange between
systems - High rate 60 GHz PHY, MAC and PALs

Contents Page
0T =T o iX
o X0 11T T o X
1 £ o - PSS 1
2 L0 01 0 4 3 F= T TS 1
3 Normative referenCes ... e 1
4 Terms and definitioNs ... 1
5 Notational CoONVENLIONS ... ————— 3
6 Abbreviated terms ... —————————————— 4
7 General description (infOrmative) ..o s 7
71 PHY general description ... s s s 7
7.2 MAC general description ..o ———————_— 7
7.21 General description of the architecture ...........o s 7
7.2.2 I L o= o [ [ =T 8
7.2.3 Features assumed from the PHY ... 8
7.24 Overview of MAC service functionality ...........cccorimminni 9
7.2.5 7 O Yo o3 1= S 12
7.2.6 Support for higher-layer timer synchronization ............ccccoomimiiiiniccccscerrr e 12
7.3 (VLU ) Qe =T =1 = 1 e (== o3 g o £ o 12
74 HDMI PAL deSCription ......cccccciiiiiiiiiiinisisnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssns 13
8 PHY layer (informative) ... cssms s s e r s s s s e e s s s s smme e e s e s s e smmn e e en s mnnns 13
9 Description of Signal ... ————————— 13
9.1 Mathematical framework for SCBT, OFDM, DBPSK, DQPSK, UEP-QPSK, OOK and 4ASK .13
9.2 Mathematical framework for the narrow band section of the discovery mode preamble ....14
10 0 o =T o - 3 Y S 14
10.1 General PPDU frame format ..o s s s 14
10.1.1 PLCP Pre@amble ........iiiiiiiiiccieciinesisssssssscese s s ssssssssssms s e e s s e ssssssssms s s s s ssssnsssssnnsnessessnssssnnensnssnnssssnnnns 16
10.1.2 IO S =T T [ 16
10.1.3 L LU o 3 [ T T 19
10.1.4 Antenna training SEQUENCE .......ccueieieemimemmmememeeemnnnnsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsnns 20
10.2 TYPE A PPDU ...t s e e s s s s e s sme e s s s me s sssme s sesame e saamr e e ssnmn e e ensmn e e eannneeeannnennannnennnnns 20
10.2.1 Mode dependent parameters ... e mmn e s s 20
10.2.2 £ 00 2 21
10.2.3 L0 ] o 42
10.2.4 Constellation MaPPINg .....occcciiiriii s ams e s e s e e e e e n e nnnns 60
10.2.5 DiSCOVErY MOGE .....eeiiiiiiiiiiisir i e ar e a R e e e e e a R e e e an e 69
10.3 TYPE B PPDU ...t s e s e e e e e e e e 7
10.3.1 Mode dependent parameters ... ——————————— 71
10.3.2 Single carrier (DBPSK, DQPSK, UEP-QPSK) ..o s e s 72
10.3.3 {0 F= 1.0 T T=Y I oY T 1 ' [ SR 80
10.3.4 [ TS oo =Y oV o Lo T [ 80



11
11.1
11.1.1
11.1.2
11.2
11.21
11.2.2
11.2.3

12
12.1
12.1.1
12.2
12.3
12.4
12.5
12.6
12.6.1
12.6.2

13
13.1
13.1.1
13.1.2
13.2
13.3

14
14.1
14.1.1
14.1.2
14.2
14.2.1
14.2.2
14.2.3

15
15.1
15.1.1
15.1.2
15.1.3
15.2
15.2.1
15.2.2
15.2.3
15.2.4
15.2.5
15.2.6
15.2.7
15.2.8
15.2.9
15.3
15.4
15.5
15.5.1
15.5.2
15.5.3
15.5.4
15.5.5
15.5.6
15.6

General reqUIrEMENTS .......oooiiiiiiii e s e s e e s mmmn e e e e e a e mnnn e e e annnan 80
Operating band freqUENCIES ... s e 80
Operating freqUENCY raNQGE .......ccoiciiiiiiiir i 80
Channel NUMDErING .....ccciiiiir e ——— 80
PHY layer tiMing ... s s 81
Receive-to-transmit turnaround time ...........cooociiiimic e ——————————— 81
Transmit-to-receive turnaround time ..........cccccomiiiiiiini e ——— 82
Time between successive tranSMiSSIONS .......ccccciiiiiiiiimi e ——————_— 82
Transmitter SPecifications ... ————————————————— 82
TransMit PSD MASK ....ccoiiiiiiiiiiiiiir i srsssr s s s s s s s s s ea e s sa e e s sa s mn e nassnnnenasen 82
L= 0 1= 1T 2T 82
Transmit centre frequency tolerance ... ———————— 83
Symbol clock frequency tolerance ... ———— 83
Clock synchronization ... s 83
Transmit POWEr CONLIOl .........o e e mmn e 83
Transmitter EVIM ......... e e e e e e mmnn e e e 83
TYPE A s asasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 83
57/ 15 N 87
R o= AVZ=T =T o =T oX1 Lo 11T o SR 87
TYPE A EVICE ...ceeeeeeeeieeeennenennnnnnnnnnnnnnnnnnnnnnnnnnnsnsnsnnnsnsnsnsnsnsnsssnsnsnsssnsnsnsssnsnsssssssssnsnsssnsmnnnnnnnnnnnnnnnnnn 87
SCBT receiver SenSitivity ........cccoiviiiiii i ————— 87
OFDM receiver SenSitiVity ..o 88
Type B device receiver Sensitivity .........cccccoiviimiiniiii s ———— 88
Receiver CCA PerfOrMANCE .......ooiiiiiiiiiiieiireiriiiccsmsns s sssms s e s ssms e e s s e s s mmns e e e s s an s snmmnnes 89
Antenna training symbols and feedback methods ..........cccceiimminnii 89
Antenna training sequence traNSMISSION ........ccccccciiiiirrnininssssssssss s s s s s s s s e e e s e e e e e s eneees 89
Training matrix in closed-I00p MOAE ........cooviiiiiiiiiiiirie e mnnas 90
Tracking MALIIX .....c.ceeeeeeeeeieeneneneassss s ssssssssssssssssssssssssssssssssssssssssssssnnnnnnnnnnnnnnnnnnnn 92
Antenna training feedback in closed-loop Mode .......cccceiiiiiccciscrrrr e 92
Lo 1= QR =T = o Y- oL 92
Codebook based feedback ... 92
Quantised WEIGRLS ..o 95
MAC frame fOrmats ... 95
Frame format CONVENLIONS ... e 95
T T = 95
L0 T =1 o o = 96
=3 Lo o T T T'o R 96
General MAC frame fOrmat ... s 96
Unaggregated MAC frame ......ccccoiiccciieciiminiisssccsssee s e s sssssssssse s e s s ssssssssssmss s s s s ssssssssnnnssenssssssnnnenes 96
Aggregated MAC frame .......cccccveiiiiiccisecrrrr s sssssssss e e s e s ssssssssmss e e e e e ssssssssmnsneesessasssssnnsnesnssnssssnnnenes 97
Frame CONErol ... 98
D 1= =3 720 Lo | 929
KT o3 Vo [ N 929
K5 T= T L= T o= 2 41 o ) N 929
Access INfOrmMation ... e 100
L= 114 L= o 2= Y o - T N 101
O TSRS 101
BeacoN frames .......ccoiiiiiiiiiiri e nnane 102
DISCOVEIY framMES ......eeciiiiiiiiiciciecriie e issssssssmne e e e e s s s ssmn e e e e e e s s s s smn s s e e e essas s s smnnn e e e eesan s nnnennennnnnnen 104
L0 o {0 I =T 1= 105
Immediate acknowledgement (IMM-ACK) .........cccooiimiiiiiccsiemrrrr e e ssmn e e e e e ennn 106
Block acknowledgement (B-ACK) ........cccciiiiiiiiiiiisemrrerriissscssssse s e s s ssssssssssssss e e s essnsssssmsssssssssnnns 107
2N o e [T e= Y Lo g =] =T o3 1 [ 108
o | SRS 108
B-POll reSPONSEe frame ... e e e 109
Antenna training/tracking control frames ...........cccocciiiiii e ———— 109
(oY 0414 =T T I = 114 L= N 110



15.6.1
15.6.2
15.6.3
15.6.4
15.6.5
15.6.6
15.6.7
15.6.8
15.6.9
15.6.10
15.6.11
15.6.12
15.6.13
15.7
15.8
15.8.1
15.8.2
15.9
15.9.1
15.9.2
15.9.3
15.9.4
15.9.5
15.9.6
15.9.7
15.9.8
15.9.9
15.9.10
15.9.11
15.9.12
15.9.13
15.9.14
15.9.15
15.9.16
15.9.17
15.9.18
15.9.19
15.9.20
15.9.21
15.9.22
15.9.23
15.9.24
15.9.25
15.9.26

16
16.1
16.1.1
16.1.2
16.1.3
16.1.4
16.1.5
16.1.6
16.1.7
16.1.8
16.1.9
16.1.10
16.2
16.2.1
16.2.2
16.2.3
16.2.4

DRP reservation reqUEest ... e s 111
DRP reservation r@SPONSE .......ccciiiiiciirsiiriiiiiiircssmsree s s sssasssssmss e e s s e s sa s s mmssa e s e s sas s s nmnnsaesenssnnnns 111
Channel SEIECHION ... e s 111
Link feedbacCK ... .. e e 113
o o - 116
Pairwise temporal Key (PTK) ......ccocmiiiiimmiiiiriss s s ssss s ssn s ssnne s 117
Group temporal Key (GTK) ... s s sssssesre s s sss s ssssns e s s ssssssssssmss s s e s essesssssnnnessnnnnn 118
2N o ] [T e= Y 1o g =] o 7= 7§ oSS 119
=Y - 3 119
Transmit switched diversity (TSD) reqUEeSst ..........cccccicmemriiiiicccreerrr s 119
Transmit switched diversity (TSD) Set reSPONSE .......ccccccerrirriiricssmseree s ssnne e 120
Transmit switched diversity (TSD) SWItCh ......ccccciiiiccciriir e 120
Fast uplink channel allocation (FUCA) ......ccccccvciiiniimninmir s 121
I T 1= T = 14 = 121
Aggregated MAC frames ......cccccieemiiisimmis s 122
Aggregated data frames ... ———————————— 122
Aggregated tracking frames ........ccccviiin i ———————————— 122
Information elemMENts ...........e i 122
Application-specific IE (ASIE) ........ccccccmiiriiiiciiscrinrs s ssssssssses e s s ssssssssssss s e s s ssssssssmnssssnssssssssnnssenees 124
Application-specific Probe IE ... e 124
Antenna Capabilities IE (ACIE) ......cccccceiiiiiiccircriresssssssssssese s s sssssssssse s e s s ssssssssssnssesssssssssnssenees 124
N | 125
0 | 127
AFIE ...ttt rs e s s s se e e e s n e ee s n e e e e e R e e n e e e nEeReanaaEeEeeesaneeeassaneeeeseaneeessneneaesaneneensnnnes 128
Beacon period occupancy IE (BPOIE) ........cccccciiimiiiinsisissss s s s s sssnns 129
2] oY o 3 T | S 131
Channel bonding IE (CBOIE) ........cccciiiiiimiisirisiss s sssss s ssssss s s sssss s ssssss ssssans 131
Channel change IE ... s s 132
Channel measurement IE ... s 133
Distributed reservation protocol (DRP) IE ... ssccsssssere s s sssmns e e s es s ennns 134
DRP availability IE ..........ooo ot 137
Hibernation anchor IE ... s 137
Hibernation mode IE ... 137
Identification IE ... e 138
LI G == e o T Tl | 139
MAC capabilities IE ........... e e 140
Master key identifier (MKID) IE .......... . mmn e 141
Multicast address binding (MAB) IE ... s e 141
PHY capabilitieS IE ... e e s s n e e 142
o o = N | 145
Relinquish reqUESE IE ... s e e e 145
L= 3 | = 146
KT o= T T T 011 Ve 1= PR 148
UEP information IE ...t e s e 149
MAC sublayer functional descCription .......ccccccciiiccciciiiis e s 150
Frame ProCeSSiNg .......cccciiiimiiniimmnisrs s s 150
L= 14 LT T Lo [T 150
Ll T 0 T30 =Y o =Y o 4 o o SR 151
Antenna training frame transaction ... ————— 151
= 114 L= = 1T = 151
Frame Fetry ...t 152
Inter-frame SPACe (IFS) ...t sss e e s e s s smnnn e e e e e s s s mnn e e e n e e nnn e snnnns 152
Duplicate deteCtion ... ———————————— 152
I 7O I == 152
MAC header fields ... e 153
Information €leMENLS ... ————— 154
Distributed contention access (DCA) .......cciiiiiiiccierrrrriisssssssere e e e s s ssssse s e e e s sssssssmnsnsesessasssnnns 157
DCA medium availability ..........ccccoiiiiimiiir e ——————— 157
NAV ettt e s s sr e e s s s e s s s ne e e e s n e e e e ene e eeeneeeeeeReeeeeeaReeeeesameeeeeeaneeeeesaneeeeaaneneessaneeeannnees 157
Medium StatUS ... 158
ODbtaining @ TXOP .....cooiiiiiiiiiir s e ane e e n e 158



16.2.5
16.2.6
16.2.7
16.3
16.3.1
16.3.2
16.4
16.4.1
16.4.2
16.5
16.5.1
16.5.2
16.5.3
16.6
16.6.1
16.6.2
16.6.3
16.6.4
16.6.5
16.6.6
16.6.7
16.6.8
16.6.9
16.6.10
16.7
16.7.1
16.7.2
16.8
16.8.1
16.8.2
16.8.3
16.9
16.10
16.11
16.12
16.12.1
16.12.2
16.12.3
16.13
16.14
16.15
16.16
16.16.1
16.16.2
16.16.3
16.16.4
16.17
16.18
16.18.1
16.18.2
16.18.3
16.18.4
16.19
16.19.1
16.19.2
16.20

17
17.1
17.1.1
17.1.2
17.1.3

L0 LT e - T 10 159
Invoking a backoff procedure ... —————— 159
Decrementing a backoff counter ... ———_— 160
DEVICE ISCOVEIY ...ueiiiiiieiiiiiieir i s s s r s s e e an e e e s e e ane e s nanes 160
T T T - Yo N 161
Transmission and reception of discovery frames ..........cccccviiiminsi s 162
Channel SEIECION ... e 164
Explicit channel selection ... ———— 165
Implicit channel selection ... ——— 166
Transmission and reception of beacons ... 166
Transmission and reception of Type A beacons ........ccccccmiiiicccccrrre s csseerre e 166
Transmission and reception of Type B beacon frames .........cccccccceririiiccccecrrennnsscccsseeeneeenns 167
8T o =T T 1 = N 168
Distributed reservation protocol (DRP) ........cccociiiiinniiin s 174
ReServation type ... ——————— 175
Reservation Waveform ... 175
=0 TU T 4 TI= e o= N 175
DRP availability IE ..........ccoooiooeiiiciieircceee s ssscr e s s s e s s ssr s s s s e s sssmn e s sssmn e e sssmn e e ssssnnesnssnnessnsanes 176
DRP reservation negotiation ... - 176
DRP reservation annouNCemMENLS ........ccccciirriiiiiiiiinmiinr s s 178
Resolution of DRP reservation COnflicts ...........cccciiiiiiiiniicii e 178
BPST realignment and existing DRP reservations ...........ccccoocmmimiiiiccsscrnnnssnssccssseeeeesssssnnns 180
Modification and termination of existing DRP reservations ..........c.cccooccmmirriiccccccerennssnsnnns 180
Retransmit procedures in DRP reservations ... 180
Coexistence and interoperability ..........cccccoriiiiniii i ——————— 181
L o= =] = T N 181
Interoperability ... ———————— 181
Synchronization of deviCes ..o —————————— 182
L0 [oT o7 Q= oo T T N 182
Synchronization for devices in hibernation mode ...........cccccoimiiriiiccccccrr s 182
L0 T 1 I8 Ty = 182
Fragmentation and reassembly ... - 184
/X T 1 =Y o T= 1o o 184
{0 F= 1.0 T T=Y I oY T 1 ' [ SN 186
Acknowledgement POLICIES .......ccccccciiiiiiiininr s 187
N\ L 0 G SRS 187
IMMeEdiate ACK ... s s e s s e e e e ennne e e e e e n s 187
2] o Yo G Y O < SRS 187
e o o - N 189
Multi-rate SUPPOIt ... s e e mn e e e 189
Transmit power control (TPC) ... 190
Power management meChaniSms ... s s s ssss s sssn s s 190
Power management MOMES .......cccccciiriiiiininnnnnnnsnsssssss s s s ss s s s s s s s s s s s s s s s s s s s s s s s s s s s s snsnsnsnsnsnnsnnns 190
Power state transitions at active mode ...........ccccivmiiiniccii 190
Hibernation mode operation ... —— 191
Hibernation anchor operation ... s 192
] | o = - 1o o 193
Antenna training and tracking .........ccccein e ———— 193
Announcement of antenna capabilities ... —— 193
Antenna training/tracking configuration ..........c.ccccvciinii e ——— 193
Iterative antenna traiNing ... ——————— 194
ANtenna traCking ......cccceiiiiiimiir e ———————————— 195
Transmit switched diversity (TSD) operation ...........cccccccmemriiiiccsscerrnr e ee s 196
TSD initiating ProCedUIe ..........cc oo e e ss s e e s s s smn e e e e e e s s e amnnn e e eenan 196
ANtenNNa SWItCRING ... s 196
MAC sublayer Parameters ........ccccoiiicccisecmiiriinisssssscsrer s s s sssssssre e s e s ss s s sssne e e e e e se s s s smnnne e nnnsannn 197
£ T 1] 4 1SN 198
Security MeChaniSMS ... ———————————— 198
Security Operation ... ————————————— 199
4-way handshakKe .........cccccvimiiiiii i —————————— 199
KEY tranSPOIt .....oociiiiiiiiiir i 199



17.1.4
17.1.5
17.1.6
17.2

17.2.1
17.2.2
17.2.3
17.3

17.3.1
17.3.2
17.3.3
17.3.4
17.3.5
17.3.6
17.4

17.4.1
17.4.2
17.4.3
17.5

17.5.1
17.5.2
17.5.3
17.6

17.6.1
17.6.2

18
18.1
18.2
18.2.1
18.2.2
18.2.3
18.3
18.3.1
18.3.2
18.4
18.4.1
18.5
18.6
18.7
18.7.1
18.7.2
18.8
18.8.1
18.8.2
18.8.3
18.9
18.9.1
18.9.2

19
19.1
19.1.1
19.1.2
19.1.3
19.2
19.2.1
19.2.2
19.2.3
19.2.4
19.2.5
19.2.6

Freshness ProteCtion ... s e 199
Data encryplion ... ———————— 199
Frame integrity protection ... ————— 199
SECUNItY MOES ...coiceeieiiiieir it a e n e s e ane e anr e e e ans 200
SeCUrity MOAE 0 .....eeiiiiiieiri i 201
SecUrity MO 1 ... ———————————— 201
RS T=T 2] 4 1 1 1o e [ PR 201
QLT 10T T e T = L= 202
Mutual authentication and PTK derivation .........ccccciiiiiiciiiineen s 202
L Q= (] 1 T T T [P 203
Pseudo-random function (PRF) definition ... ssccsese e 204
PTK and KCK derivation ... s s mn e s s 204
PTK MIC generation .......cooccceiiiiimmminissiiss s s s ssss s s sss s s sss s s s smn e s mne s 205
Random number generation ..o —————— 205
Frame reception steps and replay prevention measures ..........cccoccccieomiiinincccennenne s 206
L= 114 L= =Y o1 o3 1 o o 206
Replay prevention ... 206
IMplications 0N GTKS ... s s mmn e e e 207
AES-128 GCM iNPULS ....ocoiiieiiiiiiiirirssere st e s s ms s ss s ssn e s s s e s m e e s s s mn e e e s smn e e e s mn s e s mnnes 207
L0 Y=Y T 207
e o ' 207
L0 |1 o oo 1 208
Token authentiCation ... —————— 209
B e G T8 1= - T = 209
B e G 4T = oY (- 210
0 o R 210
0o Yo 11T o) 210
L 11 R T = 0 T E=T= T o 21
Identification of video vs. data ..........ccccoiiiiiiiccc e —— 21
QLIS 30 =T 13 o2 T 21
(D F 1 2= I8 A4 o X300 a1 LL ] o =3 ]V 211
L 111 LI ==Y 1o o 213
B L1 25 =Y 4 Ve o 115 T PSR 213
Packet demultipleXing ......ccccccciiiiiiii s s s s nsn e s 213
PAL header fOrmat ..........ooo e 217
Sub-packet REAAET ....... . e 218
PAL payload format .........ccccoceiiiiimniiir s 219
Block retransmission reqUESt ... s 219
Type specific header fields ... 220
£ L PSR 220
e U 223
Video/audio format adaptation ... 224
Fast video format adaptation ...........cccccceiiiiiiiiccccccrrr e e e 224
Fast audio format adaptation ... ———— 227
Control messages to support fast format adaptation ..........ccccccerrmiiiicccicccccceeeee e, 228
Fast uplink channel allocation (FUCA) .......ccccciiiiiiiiei s s s sssanes 229
U L0 o = - oY 230
The procedure of data exchange using FUCA ..o 233
Out-of-band control channel ............... e 234
10 10 1 = e o 7= - 1 oY o 235
Ad hOC MOAE ...t 235
INFrastructure MOMEe ... 237
Other OOB fUNCHIONS ......coiiiiiii i s s s ame e e s e 239
OOB frame fOrMaAt ........occociiiiiiii s s e s mn e s e mn e s e e 240
General frame fOrmat ... e 240
10 10 1 = B o T 1o o 1 P 240
OOB-60GHz capability request ......... .. 241
OOB-60GHz capability reSPONSe ... 241
OOB-interference detection requUEest ... 242
OOB-interference detection reSPONSEe ... s 242



19.2.7 OOB-channel 10ss NOtIfication ........ccciiieeiiiiiciiii e an s e nna e s renas 242

19.2.8 (0101 = 2 o o Yo7 1@ X 05 1 QO 243
19.2.9 (0 10 1 ST o ¢ T = == N 243
T2 LT © 10 1 = F o] o o T == e Yo T - 243
19.3 Convergence MAC sublayer parameters ..........ccccvmiiniimsis s s, 244
20 Relay Operation ... 244
20.1 LR YA - 1 T =1 244
2011 Identification of relay capabilites .........ccccccmriiiiicccccrr e ———— 244
20.1.2 Association with a relay deviCe ... —————————— 244
20.1.3 Antenna training between the source and the destination ..........ccccooiiiiiiiiiiiiiiincccccnccccce, 244
20.1.4 Antenna training between the source and the relay ..., 244
20.1.5 Antenna training between the relay and the destination .........ccccooveiriiiininiciccce, 245
20.1.6 Transition to data channel ............. 245
20.2 Data transmission in relay operation ..........cccocvcmiinii e ————— 247
20.2.1 DRP reservation for relay operation in data channel ............ccccoociiiniiiii e 247
20.2.2 Usage of relay device ... 247
20.2.3 Frame transfer in relay operation ... ———— 247
20.2.4 Frame reception in relay operation ... s 248
20.2.5 Data exchange using relay devVviCe ... s s ss s 248
20.2.6 Decision on path Change ... ——— 249
20.2.7 =1 3TN0 4 =T T [ PN 249
20.2.8 Relay link feedback via relay deviCe .......ccccooiiicciimmiiniiinsccssere s ssssss s ss s sssne e e e ssssssnns 250
20.2.9 Scan of idle path ... 251
20.2.10 Operation of relay deviCe ........cccvciiriiniirii i —————— 251
Annex A (normative) MUX SUDIQYEr ........cccviiiiimiiniir s s s e 253
Annex B (normative) MAC PoliCIES .......cccciiiiieiriinisii s s s ss s s s 255
Annex C (informative) Higher Layer Synchronization SUpport ..........ccccoovmiiiiiiscccsscere s cscsseeeeeee 258
ANNex D (informative) IP PAL ... iiiiiccccceeceirr s irs s sssssse s e s s s ss s ssssms s s e e e s ss s s smmn s e s e e e se s s s smnmnenss s snnnnennesnan 260
Annex E (informative) USB PAL ... iiscccsssses s s ss s ssssss s s s e s sssssssssms s s e s ssssnsssssmssnsssssnssansnsnnessas 263
Annex F (informative) B-ACK buffer with fixed size elements .........cccocimiiriiiinnis 266
BibliOGraphy ...cocceeeiiiiiiiie i 267



		2024-06-01T17:04:26+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




