ETS| TS 102 385-2 V2.5.1 (2008-12)

Technical Specification

Broadband Radio Access Networks (BRAN);
HiperMAN;

Conformance Testing for WiMAX/HiperMAN 1.2.1;
Part 2: Test Suite Structure and

Test Purposes (TSS&TP)

<

D



�1�	_xx���i���:�Ӛ�4�`����%��*#����:�|�M�p>��[���;��$ѓLm�A`K"�{���u�3�[�V	1O��5�)��������gw�����x������~�W��pi
�)>

2 ETSI TS 102 385-2 V2.5.1 (2008-12)

Reference
RTS/BRAN-004T002-2R5

Keywords

broadband, FWA, DLC, MAC, HiperMAN, radio,
testing, TSS&TP

ETSI

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

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 4716

Siret N° 348 623 562 00017 - NAF 742 C
Association adutinon lucratif enregistrée-a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of theypresent document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

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
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2008.
© WIMAX Forum 2008.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered

for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


�������-�%-����-Sln�C�xX1��˧�w0�r�	���}�N���*�rv�;Nn��p��q�����1�m4����~����2A��
,���a��u����G�|6�g���ͻ�;!� ���^F�

3 ETSI TS 102 385-2 V2.5.1 (2008-12)

Contents

INtellectual Property RIGNES.... ..ottt b e b b nenn e 6
0 Yo (o SRS 6
1 o010 SR 7
2 REFEIBINCES ...ttt b ettt e e et et et et e R e bt e bt et e se e be st e st e st ebesaeebeneenbete e 7
21 NOIMBLIVE FEFEIENCES ... eeeeeeeieeeie ettt ettt sttt et et e e e e s testesaeebeesees e e e eseeeseeebesaeeseeneenseneessesbesaeetesneeneeneens 7
22 INfOrMELIVE FEFEIENCES. ... ettt ettt e e ettt ae e et et e st e st e besteseeeneenseneeseesbesaeesesneeneeneens 8
3 Definitions and aDbrEVIBLIONS...........oieeieieeese ettt esee s e ntesreeneesaeeneeneesneeneeseeenes 8
31 D= T aT] (0] PO SO PT TR PRUPTPRUSOSI 8
3.2 ADDIEVIBLIONS ...ttt e bbbt h et e e s e e e bt e bt eh e eh e et e a e e bt eb e e Rt e Rt e e e s e bt sheebeeneeneennen 8
4 TESE SUITE SETUCLUIE (TSS)....veieeiiiiti ettt sttt et e st e st e e s beeae e tesaeesesreensesreeneebesneeneesneens 10
4.1 SETUCTUIE ...ttt ettt sttt e s bt e et et e e et e eae e b e embeeabeeaeeeReeeh e e eh e e sE e e aeeemeesaeesaeeseeenbeanteemtesneesneesbeenaeas 10
4.2 QL= 0| (01U o1 TP 11
42.1 PrOLOCOI SEIVICES. ...ttt e S et s e et e ettt s st e ne e eesa e e seeebesmeeneeneeseesbesaeeseeneenseseeas 11
4211 Channel desCriptors N0 MES..........erveuerrerieeresies b et seee st ssee st s fapesessessesesaesesessesesesbessesessesseneenes 11
4212 (270 [To ] I T |1 @0 1o I {1 I T = S 11
4213 Registration, [P connectivity, and TFTP.... 0 e e et 11
4214 Privacy and Key mManagement...........ccoe i3 Seeetibenreeeesee s and Foape s s aeseesaesseesaeesseenseenseessesseessesssessses 11
4215 DYNAMIC SEIVICES ....euvieeieeieeieeieee e e M e e NS rteeteente e in S e g 43 eenseenseenseensesneesseesseasseensenssesssnssenssenssens 11
4216 Bandwidth allocation and polliNg . i s e et e e ree e e e te e te et sraesnaesreennees 11
4217 Reset and re-regiStration ......... <o o e e S e iie e A e et e te e e e te st e saesreesreesaeeeeeneeeneesnaesneesreenrens 12
4218 ClOCK COMPAITSON ... T e s beneere e g st oS E ettt b st b et b et b s e e bbbt b e nn s 12
4219 MAC PDU CONSIIUCEION i b oot se B e G0 g e e e seeneeseestesneeseesesseeesaessesneeneensensesseseessesnsensessens 12
4.2.1.10 Packet ConVergence SUDFAYEr s i ... o e ettt ettt st s b e e eb e e neene 12
42111 (D] OV A GRS U o] Fo Y = e S e e SO USN 12
4.2.2 MAIN TESE TYPES. .. ettt 00 ey Ve ekttt b et b e bbbt b e b et b b e s e et b e ne et eb e s b et et e b 12
4221 Valid BENAVIOUN (BV) TESIS........oie ettt ettt e 12
4222 INvalid BENAVIOUN (B1) TESES ... .o batelenieieeesiesteseeseesteesteesaeeeeesaesseesseesseesteesteesessaesnnesneenseenseenseans 12
4223 iNOppOortune Behaviour (BO) AESISk:. ... e ieiee ettt ee sttt ee e ae e sae e ee e e eseeenaesnaesreeseees 12
4224 LI 0=eTTo o g 0 (I ) = 12
5 IES 0101 Sy (1 O RSO R 13
51 gL 00 1 1o o P 13
511 TP defiNitioN CONVENLIONS. ......uiiiiieeeieees ettt ee et e seeereese et e e e seeseenbesseseesneeneeneensenes 13
512 TP Identifier NamiNg CONVENTTONS........c..iiueiitiieirieieert ettt b st b et b st b e 13
5.1.3 SOUrCES Of TP EfiNITIONS. ...ttt sttt et e e e e be e st e e et e steseesbesneeneeneeneas 14
52 TSt PUIPOSES FOI BS (BS) ... .ecueeteteuieterieietestee ettt ettt sb ettt sb et be bbb se bt b e se bt b seeseeb e sb e e ebesb e e ebesrenene s 15
521 Channel Descriptors and Maps (CDIM) .....ccueiie ittt e ae e ra et e teeteenesnneenes 15
5211 Map and Frame SITUCIUrE (IMAP) ...ttt ettt ste et e esne e re et e e e esaesneesreennees 15
5212 (O Ta g1 B DTS ol T o] o] £ (1 ) U 17
5.2.1.3 Channel Descriptor Change (CDC).....ccuuiieiierie et esie et e sttt ae e e sreesaeeee e e snaesneesseesaeas 19
52131 LT I 12 (1 TSR 19
52132 DOWNLINK (DL vttt ettt eb ettt b et b e bbb e bt b e ne bt b e e ebesb e e ebenae e erens 20
522 Radio LiNK CONIOl (RLC) ...cveveieitiieeeete ettt sttt sttt sttt st sttt b e st a et sb e e 21
5221 INitial RANGING (IRNG) ...ttt ettt b e et b e et b et b e et b e n et bt 21
5222 Periodic RANGING (PRNG).......coiiiiitiiieiiite sttt sttt b e bbbt e e b sb e b sae e ebesbennenens 26
5223 Downlink Burst Profile Management (DBPC).........ccoiriiiniiiieneeesie et sreeenens 29
52231 TO aLesSRODUSE Profil@ (LRP) ..ottt 29
52232 ToaMore ROBUSE Profil@ (IMRP) ........ooiieiiece ettt sttt nae e enneas 30
5224 Negotiate Basic CapahilitieS (SBC) ....cciviiiiiiieirieie ettt te et sae s ee e sneesnaesnaesreennees 30
523 Registration, |P Connectivity, and Parameter Transfer (INI) ....coocvvce e vceeseeececeee e 31
5231 LR e oS = o] I ({1 ) TSR 31
5232 [P CONNECLIVITY (IPC) ..ottt sttt st st s sttt sttt s a e e sbe st e ees 33
524 Privacy and Key Management (PKIM) ........cioiioicie et ste e e s et e e tesnaesnesneesnes 35
5241 Authentication/Authorization (AUTH) ..o 35

ETSI


��S�.1f`;������[�������WUո��ȩ����%}��ĕ��XV�q�.��eۿ��*������d�E�>d�����xxԁ��9�H;1[+�����t��� f�^�z�
1��(E��+�<���

4 ETSI TS 102 385-2 V2.5.1 (2008-12)

52411 INILTAITZEETON (INIT) oottt 35
52412 OPEratiONEl (OPIN) ...ttt b et b et e bt b e nene s 40
5.2.4.2 Encryption Key Transfer (TEK) ...ttt esnaesraennees 42
52421 INILTAITZEETON (INIT) oottt 42
52422 (@7 01< = 1]0] 7= I (@ N TS 44
5.2.4.3 Security Association ManagemMent (SAM) .....coii ot nres 46
5244 Encryption and Key SCheduling (EKS).......oooeiiiieenieeie sttt er s 47
52441 KEY USAGE (KU 1.ttt b bt ne ettt b b ens 49
52442 ENCIYPLION (ENC) ..ottt ettt bbbt bt et b et b et b nn e ens 50
52443 DECIYPLION (DEC) ...ttt ettt b ettt b bbb bt b e bt bbbt eb et neens 52
5245 L0 g Lo (=S (2= 1 TSP TSRO 54
525 DYNAMIC SEIVICES (D) .oeuveiueeiieeiii ettt sttt ettt ae st e e e et e s te s ee s e e saeenseeneeenseeseesseeteesseenseenseensenneennes 54
5251 Dynamic ServiceS AditioN (DSA) ....ccciie e seese e e e e s te e sre e e e e e s neeste e teentesnaennaesreenreas 54
5.25.2 Dynamic ServiceS Change (DSC) .....uuiueiie et ete et see st e e te e sre e s e saeeaeeneesseessaesneesseesaens 67
5.25.3 Dynamic ServiceS DElElion (DSD) ......cceiieiieiieieeiesees ettt e e ae et snaesnaesreennees 83
5254 QOS Parameter SELS (QPS) ......cucireereiiriereire ettt 88
5.2.6 Bandwidth Allocation and POHING (BWA) .......eoiieece ettt sttt et 94
5261 ReQUESH/GFant (REQ) ......ccvereeueeterieieeiertei ettt sttt ettt et b e et b e se e ebese e e et e sae e ebesbenneneas 96
526.2 MUItICaSt POHING (IMCP) ..ttt ettt b e bbb bbb 102
527 Reset and Re-RegiStration (RER) ......co.oieiiiiieiiiieeneee st 105
528 CIOCK COMPAITSON (CCC) ..uviuiiiiriieiirierieienie ettt eee et se ettt sbe e b b e b be e st sbe e et sbesne e ebenne e e 106
529 MAC PDU Construction (MAC) .......coeeeerineenesfabbe e S ssee s seese s e 107
5291 PACKING (PACK) ...ttt et sre e S £e e b st be sttt sse e b b e 109
5.29.2 Fragmentation (FRAG) ......oouieee a5 st a oo s s e aeenteenteensesneesseenteeseeneeneeanns 111
5293 PDU ConCatenalion (CAT) .veereereerees e et e BBy o r et 113
5294 Cyclic Redundancy CheCK (CRC) ...t eee ook e sebete s diemde s e e eseesseesteesseesseesseesesnsesnnesseenseensenns 114
5295 ARQ (ARQ) ..t e By P25 fe ettt r et b et 115
5.295.1 SEEUD (SET) coveeiiierereee e eyt e h s See ettt 115
5.2.95.2 RESEL (RE) ...vvnevevieren e itmriie e 5t gnioe e it e 50 ekttt bbbt b b n et ne e bt ne et nnen e nnas 117
52953 Recaive Data (RX D).ty e e 8 G Bttt 120
52954 Transmit Data (TXD) .. i i@ a3 s sttt bbbt 124
5210 Packet Convergence Sublayer (PCS)....... e i i e 129
52101 Packet CSUSAGE (PCU) ..o a3 ettt bbb et 129
5.2.10.2 Classifier DSX SIgNaling (CDS) ...t st eeuereeuentereeieste ettt sttt b e s se b e e b e e b saesneneas 130
5.2.10.3 ClasSIfICAON (CLS) ..vuieereeerse@ e B ettt bbbt 131
5.2.10.3.1 TPVA @NA TPVG (IP) ... it 53 sttt bbbt 133
5.2.10.3.2 EherNet (ENET) ..o e 5ttt b et 135
5.2.10.3.3 VLAN (VLAN) ¢ ettt ettt b et b et b st e r et b et nb b nn et 136
5.2.10.34 [P over Ethernet (FPOE) ..o 137
5.2.10.35 [P OVEr VLAN (IPOV) .ottt 140
52104 Payload Header SUPPIreSSion (PHS) ......c.oiiiiiiee et 142
5211 SErVICE FIOW CONLIOI (SF) ...ttt b e bbb e 145
5212 Adaptive ANENNA SUPPOIT (AAS) ..ottt b et e e eb bbb b e b e e ens 149
5.3 TESE PUIPOSES FOI SS (SG) ... vitirieterteeete sttt sttt ettt bbbt b e bt b e bt b e b et et ebe e et b e s b et ebe b 151
531 Channel Descriptors and Maps (CDIM) ...ttt 151
5311 Map and Frame StrUCTUIE (IMAP) .......o ettt et b e 151
53111 INILTAITZAETON (INIT) ottt 151
53112 OPEratioNal (OPIN)......ciuiiiereireet ettt bbbt b bbb 153
53113 REIEVANCE (RLV) ...ttt bbbkttt e e 154
53.1.2 Channel DESCIPLOIS (CD) ...eeuieiieiieeieiees e ee e e e e se e steesae et e s e e s seeste e te e teentesseessaesseesseesseenseensenns 155
5.3.1.3 Channel Descriptor Change (CDC)......cuiiieiieeeesie e seesteeste e e e e e tessaessaesneesreesseenseensenns 156
53131 UPHINK (UL) ottt e et nen e 156
53132 DOWNIINK (DL) 1.ttt ettt sttt ettt eb bbb e bt b e e bt b e e eb e ebesb e e ebeebenneneas 158
532 Radio LinK CONLIOl (RLC) .....eitiieiitiieieriente sttt sttt st et b 159
5321 [Nitial RANGING (IRNG) ..ttt bbbt bbb st et b 159
5322 Periodic RANGING (PRNG).......coiiiiiiieiiie ettt et st sb et b et b e et b b 163
5323 Downlink Burst Profile Management (DBPC)..........cooeiiiiiriieeee et 174
53231 To aLess RODUSE Profile (LRP) ...ouec ettt ettt 174
5.3.23.2 ToaMore ROBUSE Profil@ (IMRP) .....c..ooiiie ettt 176
5.3.24 Negotiate Basic CapabilitieS (SBC) .....c.icciiierieiieesie sttt ste et e et te et ae e s nesnee e 180
533 Registration, |P Connectivity, and Parameter Transfer (IN1) ......oooeoieiiece e 181
5331 REGISLIALION (REG).....ceiteiieeteiirisieese ettt ettt sn bt b e 181

ETSI


�+�R�Y�ݶ�0��JM�9�{���⿙�~���}�2�9aG(����2ڙ���㠚z�>s�׽蝳��O��wLV�����5��tG�*��'�ԋ� �[Z�7��o��ٞ�h�G�P!K����!
M�

5 ETSI TS 102 385-2 V2.5.1 (2008-12)

5332 [P CONNECEIVITY (IPC) ...ttt b e bt en e 184
534 Privacy and Key Management (PKIM) .........oooiieeesiese e e et e s et e e aesaesneesneesnnenseensenns 186
534.1 Authentication/AUthoriZation (AUTH) .....oiee et ns e sraennees 186
53411 INILTAITZEETON (INIT) ottt 186
534.1.2 OPEratioNal (OPIN)....c.v ittt et b e e e bbbt n e 191
5.34.2 Encryption Key Transfer (TEK) ...ttt e st e st 195
53421 INItTAlTZAETON (INTT) 1ottt bttt b et b e et b e et b e 195
53422 OPEFAiONA (OPN).. ettt ettt ettt b et b e bt et b e bt e e bt sb e eb e s s et eb e b e b e e e b e nne e ens 198
5343 Security Association Management (SAM) ... 206
5344 Encryption and Key SCheduling (EKS)........co it 206
5.3.4.4.1 KEY USAGE (KU oottt et 207
5.3.4.4.2 ENCIYPLON (ENC)....oeeiceeeeeee ettt ettt e e te s ste s e e sreesseenseenteenseeneesnaesneenneas 208
5.3.4.4.3 (1 oY/ 10 (0 =) USSR 212
5345 CertifiCAES (CERT) ..veiieiiisietesesiet ettt ettt b et p e n et n e 215
535 DYNAMIC SEIVICES (DS) ..ouveeieeeiieeiieeieees e ee e te s e e e s e e steaeesseesae e seenteesaeeseasseesseestesnsesneesnnesaeesneenseensenns 220
5.35.1 Dynamic ServiceS AditionN (DSA) .....ccueiieieeeiee et ste e s e st te e tesraesneesreestesnneeneeenes 220
5.35.2 Dynamic ServiceS Change (DSC) .....ui i e eies e e e sttt esreasre e be e teeneesnneeneeenes 232
5353 Dynamic ServiceS DEletion (DSD) .......cocieiriiiiirieenie ettt sttt 246
5354 QOS Parameter SELS (QPS) ....ccueiviieterieieterieeet sttt sttt st r et eb e st eb e et eb e se et b e e et b e e bt nrenneneas 249
536 Bandwidth Allocation and POTING (BWA) ..ot e 251
536.1 ReQUESL/GFant (REQ) ......coueiveirierieeiierieienie sttt st se it se st sbese st sbeseesesbe e esesbe e e st sbesee e sbesbenens 251
53.6.2 Multicast POIHING (MCP) .....c.oiiiiiiiinereeneneefad e Sttt 256
537 Reset and Re-registration (RER) .........ooeiiirie e ey S £ by et 258
538 Clock CompPariSon (CCC)...cuuiiiiiieriieireieeiibe 55 ensesreeneessesseesseesdohen e athessessseesseesseesseesseesseessessnssenssees 260
539 MAC PDU Construction (MAC) ......coeeres e it Lo By £ 260
5391 PACKING (PACK) .S s s bit e et ettt 263
5.3.9.2 Fragmentation (FRAG) ......ooueeis i e 8 e s afon s e £3 fe e te s eeseesaeesaeeteeneeessesneesse e teeseeseeneennns 264
5393 PDU CoNCAenalion (CAT) .ottt eeseeser s Ve ee it nses Bres et sessese st ses e s sesesesneesseneesnenenes 266
5.3.94 Cyclic Redundancy CheCK (CRO) sl e s e e seesueesseesessesaessaesseesseesseessessssssssssssseensesssenns 266
5.3.9.5 ARQ (ARQ) oot et Do e 267
53951 IS (0 O () = 1) O O S S S PSSR 267
5.3.9.5.2 RESEL (RE) ... 1 et et s sttt es st s 270
53953 ReCEIVE Data (RXD)....veeeueirirees et a it e i ettt sttt ettt st bbb sne s 273
53954 TransmMit DAt (TXD) c...eeuere b i ettt et 275
5.3.10 Packet Convergence SUBIaYEr (PCS) ..o il e te e ae e s ae e saeenreenneens 280
53101 Packet CSUSAGE (PCU) ...t ettt b s 280
5.3.10.2 Classifier DSX SIgnaling (CDS) ..ottt bbb 281
5.3.10.3 ClASSITICAON (CLS) .ok et errenereeresereet ettt b et b et re bbbt se et b et e et n b e n e n e 282
5.310.3.1 TPVA @NA TPVB (1P . r ittt 282
5.3.10.3.2 EhErNEt (ENET) ...e ittt n e 284
5.3.10.3.3 VLAN (VLAN) cooocee et s s s st essan s saensnes 285
5.3.10.34 [P over Ethernet (IPOE) ........cociiiiiiiireee ettt 286
5.3.10.3.5 IP OVEN VLAN (IPOV) oot sssas s seessnes 289
5.3.10.4 Payload Header SUPPIreSSion (PHS) ......c.oiiiiiieese et 291
5311 SErVICE FIOW CONLIOI (SF) ...ttt b et b b e 293
5.3.12 Adaptive ANENNA SUPPOTT (AAS) ..ottt b bt e bt bbb sb e e e ens 297
Annex A (informative): Bibliograpny ... s 299
L TES 0 SO PSSRSO 300

ETSI


R��[c��5�=��N6�&c��F��D
��,�P��Y��}��|1ĺYO��(��b����w���S���p�Y�n�G[�w��M	��S�[8F�0��T69h���1�0־IoZ��jgB��M	��*�Q��

6 ETSI TS 102 385-2 V2.5.1 (2008-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly 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 ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR 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.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Broadband Radio Access
Networks (BRAN).

The present document is part 2 of a multi-part deliverable coveringBroadband Radio Access Networks (BRAN);
HiperMAN; Conformance Testing for WiMAX/HiperMAN 1.2.1, as identified bel ow:

Part 1.  "Protocol |mplementation Conformance Statement (PICS) proforma’;
Part 2: " Test Suite Structureand Test Purposes (TSS& TP)";
Part 3:  "Abstract Test Suite (ATS)".
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1 Scope

The present document contains the Test Suite Structure (TSS) and Test Purposes (TP) to test the BRAN
HiperMAN 1.2.1 Data Link Control (DLC) layer.

The objective of thistest specification isto provide a basis for conformance tests for HiperMAN equipment giving a
high probability of air interface inter-operability between different manufacturers HiperMAN equipment.

The 1SO standard for the methodology of conformance testing (1SO/IEC 9646-1 [5] and 1SO/IEC 9646-2 [6]) as well as
the ETSI rules for conformance testing (ETS 300 406 [4]) are used as a basis for the test methodology.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

e For aspecific reference, subsegquent revisions do not apply.

o Non-specific reference may be made only to a complete document or a part thereof and only in the following
cases.

- if itisaccepted that it will be possible to use allsfuture ghanges of thereferenced document for the purposes
of the referring document;

- for informative references.

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

For online referenced documents, infermation sufficient taridentify-and locate the source shall be provided. Preferably,
the primary source of the referenced document should be cited, invorder to ensure traceability. Furthermore, the
reference should, as far as possible, remain valid forthe-expected life of the document. The reference shall include the
method of access to the referenced document and.thefull network address, with the same punctuation and use of upper
case and lower case letters.

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

2.1 Normative references

The following referenced documents are indispensable for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

[1] ETSI TS102 178 (V1.2.1): "Broadband Radio Access Networks (BRAN); HiperMAN; Data Link
Control (DLC) Layer".

[2] IEEE 802.16-2004: " |IEEE Standard for Local and Metropolitan Area Networks - Part 16: Air
Interface for Fixed Broadband Wireless Access Systems'.

[3] |EEE 802.16e-2005: "IEEE Standard for Local and Metropolitan Area Networks - Part 16: Air
Interface for Fixed and Mobile Broadband Wireless Access Systems - Amendment for Physical
and Medium Access Control Layers for Combined Fixed and Mobile Operation in Licensed
Bands'.

[4] ETSI ETS 300 406: "Methods for Testing and Specification (MTS); Protocol and profile
conformance testing specifications; Standardization methodology".
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[5] ISO/IEC 9646-1/ITU-T Recommendation X.290: "Information technology - Open Systems
Interconnection - Conformance testing methodology and framework - Part 1. General concepts'.

NOTE: Seeadso|TU-T Recommendation X.290 (1991).

[6] ISO/IEC 9646-2/ITU-T Recommendation X.291: "Information technology - Open Systems
Interconnection - Conformance testing methodology and framework - Part 2: Abstract Test Suite
specification”.

[7] ISO/IEC 9646-6/ITU-T Recommendation X.295: "Information technology - Open Systems
Interconnection - Conformance testing methodology and framework - Part 6: Protocol profile test
specification”.

[8] ISO/IEC 9646-7/ITU-T Recommendation X.296: "Information technology - Open Systems
I nterconnection - Conformance testing methodology and framework - Part 7: Implementation
Conformance Statement".

[9] |EEE 802.3: "IEEE Standard for Information Technology - Telecommunications and Information

Exchange between Systems - Local and Metropolitan Area Networks - Specific requirements -
Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access Method and
Physical Layer Specifications’.

2.2 Informative references

The following referenced documents are not essential to the'use of,the present.doecument but they assist the user with
regard to a particular subject area. For non-specific references;the latest version‘ef the referenced document (including
any amendments) applies.

[i.1] ISO 3166 (all parts): " Codesfor the representation of names of countries and their subdivisions'.

3 Definitions.and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in ISO/IEC 9646-7 [8], TS 102 178 [1],
|EEE 802.16-2004 [2] and |EEE 802.16e-2005 [3] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ISO/IEC 9646-1 [5], | SO/IEC 9646-6 [7],
ISO/IEC 9646-7 [8], TS 102 178 [1], |EEE 802.16-2004 [2], | EEE 802.16e-2005 [3] and the following apply:

ACK ACKnowledgment

AES Advanced Encryption Standard
AK Authorization Key

ATM Asynchronous Transfer Mode

BE Best Effort

BPSK Binary Phase Shift Keying

BSN Block Sequence Number

BW Bandwidth

BWA BandWidth Allocation and polling
CA Certification Authority

CBC Cipher Block Chaining

CDC Channel Descriptor Change

CDM Channel Descriptors and Maps
CDS Classifier DSx Signaling

CID Connection | Dentifier

CINR Carrier to noise and INterference Ratio
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CLS
CRC
Cs
DCD
DES
DIUC
DLC
DSA
DSC
DSD
DSx
ECB
EKS
FC
FDD
FPC
FSM
FWA
HMAC
HT

IE
IPC
uT
KEK
KU
MAC
MIB
NACK
OFDM
OFDMA
PCU
PDU
PHS
PHSI
PHSV
PHY
PMP
PRNG
QoS
RER
RNG
RSP
RXD

SAID
SAM
SAP
SDU
SNMP
TDD
TFTP
TLV
TP
TSS
Tx
TXD
UucCD
UGS

CLaSsification

Cyclic Redundancy Check
Convergence Sublayer

Downlink Channel Descriptor

Data Encryption Standard

Downlink Interval Usage Code

Data Link Control layer

Dynamic Service Addition

Dynamic Service Change

Dynamic Service Deletion

Dynamic Service addition, change or deletion
Electronic Control Block

Encryption and Key Scheduling
Frame Count

Freguency Division Duplexing

Fast Power Control

Finite State Machine

Fixed Wireless Access

Hashed Message Authentication Code
Header Type

Information Element

IP Connectivity

Implentation Under Test

Key Encryption Key

Key Usage

Medium Access Control

Management Information Base
Negative ACKnowledgment
Orthogonal Frequency DivisiondMultiplexing

Orthogonal Frequency Division Multiple Access

Packet CS Usage
Protocol Data Unit
Payload Header Suppression

Payload Header Suppression | ndex
Payload Header SuppressionwV erify
PHYsical layer

Point-to-M ultiPoint

Periodic Ranging

Quiality of Service

REset and Re-registration
RaNGing

ReSPonse

Receive Data

Security Association

Security Association |Dentity
Security Association Management
Service Access Point

Service Data Unit

Simple Network Management Protocol
Time Division Duplexing

Trivia File Transfer Protocol
Type, Length, Vaue

Test Purposes

Test Suite Structure

Transmit

Transmit Data

Uplink Channel Descriptor
Unsolicited Grant Service
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4 Test Suite Structure (TSS)

4.1 Structure

Figure 1 showsthe DLC Test Suite Structure (TSS) including its subgroups defined for conformance testing.

Group Function Sub-function

Map and frame Structure

Initialization
Operational
Relevance
Channel Descriptors
Channel Descriptor Change
Uplink
Downlink

Radio Link Control

Initial Ranging
Periodic Ranging
Downlink Burst Profile Management

To aliess Robust Profile
Toa’Maore Robust Profile

Negotiate Basic Capabilities

Registration, IP connectivity and TFTP

Registration
IP Connectivity

Privacy and Key Management

Authentication/ Authorization

Initialization
Operational
TEK
Initialization
Operational
Security Assotiation Management
Encryption‘and Key Scheduling
Key Usage
Encryption
Decryption
Certificates
Dynamic Services
Dynamic Service Addition
Dynamic Service Change
Dynamic Service Deletion
QoS Parameter Sets
Bandwidth Allocation and Polling
Request/Grant
Multicast Polling
Reset and Re-registration
Clock Comparison
MAC PDU
Packing
Fragmentation
PDU concatenation
CRC
ARQ
Setup
Reset
Receive Data
Transmit Data
Packet CS

Packet CS Usage
Classifier DSx Signaling
Classification
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Group Function Sub-function
IPv4 and IPv6
Ethernet
VLAN
IP over Ethernet
IP over VLAN
Payload Header Suppression
Service Flow Control
Adaptive Antenna Support

Figure 1. TSS for HiperMAN DLC

The test suite is structured as a tree with the root defined as DLC-BS or DLC-SS representing the protocol groups"DLC
for BS' or "DLC for SS'. Thetreeis of rank 3 with the first rank a Group, the second a Function, and the third a
sub-function. The third rank is broken down into the standard 1 SO conformance test categories CA, BV, BI, BO and Tl
as defined in clause 4.2.2.

4.2 Test groups
Each test group has atotal of three levels. Thefirst level isthe protacol services. The second level separates the
protocol servicesinto the various functional areas. The third level are the sub-functional areas. The fourth level, if

required, is used to indicate the initiator (BS or SS) or the direction of communication (DL or UL). Thisfourth level is
not shown in figure 1.

421 Protocol services

The protocol groups identify the DLC protocol“servicesgiven innTS:102:178 [1] and |EEE 802.16-2004 [2].

4211 Channel descriptars and maps
This protocol group contains the test'purposes for the DCD,JCD, DL-MAP, and UL-MAP messages that provide

channel parameters and burst mapping. Such functiens as.Scanning for the Downlink Channel and Obtaining Uplink
Parameter are included.

42.1.2 Radio Link Control-{(RLC)

This protocol group contains the test purpeses for Initial Ranging/Automatic Adjustments, Negotiating Basic
Capabilities, Periodic Ranging, and Downlink Profile management.

4213 Registration, IP connectivity, and TFTP

This protocol group includes the test purposes for Registration during Initialization, 1P Connectivity during
Initializations, Time of Day Establishment, and the Transfer of Operational Parameters.

4.2.1.4 Privacy and key management

The functionsincluded in this protocol group are Authentication/Authorization, Certification, Reauthorization, TEK
Exchange, TEK Update, TEK Scheduling, Security Association Management, Encryption, and Decryption.

4215 Dynamic services

Dynamic service addition, change, and deletion for both BS-Initiated and DS-Initiated behaviour are in this protocol
group.

4.2.1.6 Bandwidth allocation and polling

This protocol group includes the bandwidth request/grant functions for stand-alone, piggyback and focused contention.
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4217 Reset and re-registration

Reset and re-registration functions are included in this protocol group.

4.2.1.8 Clock comparison

The clock comparison function in this group is used in network systems with service flows carrying information that
requires the SSsto reconstruct their network clock signals, e.g. DS1 and DS3.

4219 MAC PDU Construction

The functions included in this protocol group are PDU Packing, Fragmentation, Concatenation, CRC Use, ARQ Reset,
ARQ Receive, and ARQ Transmit.

4.2.1.10 Packet convergence sublayer

The service specific packet Convergence Sublayer (CS) resides on top of the MAC sublayer and utilizes, viathe MAC
SAP, the services provided by the MAC sublayer. The CS performs the following functions:

e  Accepting higher-layer PDUs.
. Classifying higher-layer PDUs.
o Processing (if necessary) classified higher-layer PDUS.

. Delivering PDUs to the appropriate MAC SAPR.

42.1.11 DLC MAC Sublayer

The MAC sublayer provides the core MAC,functionality.of systemaccess, bandwidth allocation, connection
establishment, and connection maintenafcee. It receives.data from the various convergence sublayers classified to
particular MAC connections. QoS is applied to the transmission and scheduling of data over the PHY. The MAC
sublayer also performs authentication, secure key exchange; and encryption management.

4.2.2 Main test types

The main test types are the valid behaviour’ greup, the invalid behaviour group and the inopportune behaviour group.

4221 Valid Behaviour (BV) tests

Thistest group shall verify that the IUT reacts in conformity with the base specifications after receipt or exchange of
valid Protocol Data Units (PDUSs). Valid PDUs means that the exchange of messages and the content of the exchanged
messages are considered as valid.

4.2.2.2 Invalid Behaviour (BI) tests

Thistest sub group shall verify that the IUT reactsin conformity with the base specifications after receipt of a
syntactically invalid PDU.

4.2.2.3 inOpportune Behaviour (BO) tests

Thistest sub group shall verify that the IUT reacts in conformity with the base specifications after receipt of a
syntactically correct PDU not expected in the actual message exchange.

4.2.2.4 Tlmer and counter (TI) tests

Thistest group shall verify that the IUT reactsin conformity with the base specifications after expiry of a defined timer
or counter.
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5 Test Purposes (TP)

5.1 Introduction

51.1 TP definition conventions
The TPs are defined by the rules shown in table 1.

Table 1: TP definition rules

TP Definition Item Item Description

TP Id The TP Id is a unique identifier formed according to the TP naming conventions
defined in the clause below.

IEEE 802.16 [2] A pointer to the base specification requirement from which the TP is derived

Reference (specification reference, clause, and paragraph).

PICS Item The PICS item(s) associated with this TP.

Initial Condition The IUT's state to which the TP is applied.

Expected behaviour Definition of the events that are expected from the IUT pursuant to the base
specification given a certain stimulus.

Notes Additional optional information provided to the TP reader:

5.1.2 TP ldentifier naming conventions

Theidentifier of the TP is built according to table-2.

Table 2; TP naming_convention

Identifier: |TP/<st>/<pg>/<fg>/<sg>/<ini>(<x>-H<nnnh>

<st> = side type BS Base Station
SS Subscriber Station

<pg> = protocol group CDM  [Channel Descriptors and Maps
RLC Radio Link Control
INI Registration, IP Connectivity, and Parameter

Transfer

PKM Privacy and Key Management
DS Dynamic Services
BWA |BandWidth Allocation and Polling
RER REset and Re-registration
CCC  |CloCk Comparison
MAC  |MAC PDU Construction
PCS Packet CS
SF Service Flow control
AAS Adaptive Antenna Support

<fg> = function group MAP  |MAp and frame structure
CD Channel Descriptors
CDC [Channel Descriptor Change
IRNG |[Initial RangiNG
PRNG |Periodic RangiNG
DBPC |Downlink Burst Profile Management
SBC Negotiate Basic Capabilities
REG REGistration
IPC IP_Connectivity
AUTH |AUTHentication/AUTHorization
TEK Encryption Key Transfer
SAM  [Security Association Management
EKS Encryption and Key Scheduling
CERT |CERTIficates
DSA Dynamic Service Addition
DSC Dynamic Service Change
DSD Dynamic Service Deletion
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