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1 Allméant

1.1 Beskrivning

1141 Identifiering

Benamning Radiolankutrustning RL-49
Beteckning M3959-049000
Referensbeteckning NOKIA DMR 2000

1.2 Underhaélisdirektiv
Se UH-plan M, UF RL-49 000001 samt UF RL-49 000103.

1.3 Speciell utbildning
Servicekurs RL-49, se Flygvapnets kurskatalog. .
1.4 Driftpaverkan

Matningar eller tgarder som orsakar driftavbrott pa den operativa trafiken far endast utforas
efter samrad med berdrt marktelekontor.

Arbetsplanering
Berdrs ej.
Rapportering

DIDAS rapportering sker inte kontinuerligt pa utrustningen.
Bruksenhetsuppf8ljning sker vid behov genom specialrapportering beordrad i TOAF.

1.7 Protokoll

Vid inmatning ska métprotokoll FLT-421066 ifyllas och distribueras till berord myndighet.
Matprotokollet kopieras fran denna f&reskrift eller bestalls fran Telub AB, avdelning INR. ‘

1.8 Reservmateriel
Reservdelar lagerfors av FMV:Resmat. Ue ar férdelade enligt Ue-fordelningsplan.

1.9 Teknisk assistans

- Teknisk konsultation av kort varaktighet ges av materielhandlaggare vid Telub Teknik AB,
avdelning KSR, telefon 0589-82000.

- Teknisk konsultation av ldngre varaktighet bestalls av respektive myndighet fran fall till fall.
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2 Underhallshjalpmedel
2.1 Tekniskt underlag
Beskrivning RL-49 M7773-262400
Systembeskrivning FLT-424049
Funktionsblockschema FLT-000103
Menytrad FLT-200934
Reservdelskatalog M7776-990002
UHP-M M7781-003871
Sammanstalining och Detaljlista FLT-302959
Forbindning och anslutning FLT-302960
Underhallsféreskrift antenner UF SAMBAND 220-000002
2.2 Speciell utrustning
Pos Forradsbeteckning Férradsbendmning Referensbeteckning
’ 1 M3171-161110 Frekvensraknare Hewpa-5342 A-002
2 M3613-231010 HF-effektmeter Hewpa-432 A
3 M3613-990109 Termistorhallare Hewpa-478 A
4 M3631-154110 Pulsfelsanalysator Hewpa-3780
5 M3633-318010 LF-métenhet SIEM-S44034-D2019-A302
6 M3618-343010 Siffer-URI-meter FLUKE-8020 A
7 Dampare 30 dB(kalibrerad)
8 M1805-801060 ESD-band
9 M3633-348011 PCM-métenhet SIEM-K4304
Angiven utrustning kan erséttas av annan med motsvarande data.
2.3 Forbrukningsmateriel
Forradsbeteckning Forradsbenamning Ursprungsbeteckning
‘ M0722-057001 Korrskyddsvétska 057 Kisax-Dinitrol 77B 520G
3 Tillstandskontroll

Tillstdndskontroll utfors ej.

4 Férebyggande underhall

Forebyggande underhall utférs enbart p& évervakningsenheten. Det laddningsbara
batteriet skall bytas ut efter 8 ar. Efter batteribytet skall specialfunktionerna i
overvakningsenheten, som t.ex adresser, programmeras p& nytt.
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5 Avhjalpande underhall

INENAIL  ceeeeeeeeeeieerresreeeeesrrsses e e re s ae st s s b s n e a s Sida

5.1 AUITIANE s eeeseeeeasrrsessreeeeseseeessieesenaarssssserissssssnnannnasansas 4

5.1.1  ReParation ......ccccceeeeeiriiciiiinmins s 4

5.1.2 ToleransangivelSer........oocerreiiiinimminmninsnenis s 4

5.1.3  MOIfIerfiNGar ....ccoovuiiirerirrerns it 5

51.4  Overvakningsterminal .........cccerescecscesesisiscnsissnseneass 5

5.2 KONtrolIMANINGAT ......covriemrneire e 6

521  Larmtabell ... .o 6

522  Kontroll av matningSSPaANNINGar........cccoversrenimnsseeesenees 9

523 Kontroll av sekundarspanningar ........coocoeeeecseesnnennas 9

524 Kontroll av séndar- och mottagarfrekvenser ................. 9

525 Kontroll av séndarens uteffekt.........ccoonrivniiinicnncnn 10

526 Kontroll av AGC-instrument .........coccoinmininniiinneninne 10

527 Kontroll av 1armniva .......coevmevernininininiceee 10

528 Kontroll av reflekterad uteffekt.........ccovniiincininacncn. 10

529 Kontroll av insignal.......cccceeienieecniiiiininnnnnneeiene 10

5210 Kontroll av bitfelstathet (BER) och insignalvariation.... 11 ‘
5.2.11 Kontroll av tjianstekanal...........cocoreninniniininiiniinens 12

5.2.12 Byte av underenhet. ... 12

5.3 Felstkning med hjalp av larmbild.........ccooceeiicccnnnne 13

5.1 Alimént

5.1.1 Reparation

Reparation av fel som kan atgérdas med tillgangliga medel utfdrs pa plats. Vid Ovriga
fel, byt om méjligt felaktig enhet mot Ue. Den felaktiga enheten atgérdas dérefter enligt
bestammelserna i underhallsplanen.

Anmaérkning
Foranleder kontrollen byte av Ue se pkt 5.2.12.
Utrustningen &r ESD kénslig. For hantering av Ue se ESD handbok M7780-406080. 0

5.1.2  Toleransangivelser

Matvarden och toleranser som anges i denna foreskrift avser avidsta métvarden pa
denna utrustning. Endast s& anges behdver man ta hansyn till métutrustningens
normala onoggrannhet.

Vissa instrument &r graderade i dBu, varvid omrékning till dBm maste ske. Féljande
samband galler vid omrékning av dBu till niva 0 dBm vid olika impedanser:
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513

5.1.4

OBS
Anvand kalibrerade instrument.

Z (ohm) dBu dBm
600 0 0
300 -3 0
150 -6 0

75 -9 0
Modifieringar

Kontrollera att modifieringar enligt TOMF &r inférda.
Overvakningsterminal

Utrustningens olika parametrar kan avidsas med hjélp av utrustningens
bvervakningsterminal M3947-187011. De olika kommandokoderna som skall utféras i
bvervakningsterminalen, skall programmeras enligt féljande exempel: “TOP 6,7,8,2".

Fér att kommandot skall verkstéllas av processorn i utrustningen skall dessutom tangenten
"RET" (return) alltid nedtryckas.

For 6verblick pa koder och innehall i vervakningsterminalen, se Menytrad FLT-200934 som
medf6ljer som bilaga till denna fdreskrift.
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5.2 Kontrolimétningar

5.2.1 Larmtabell
Nr FUNKTION FELORSAK, MENY FORKLARING KOD
00 |Battery - power supply fault - matningsspanningen &r felaktig 000
01| +5V: - power supply fault +5 V utanfor tolerans (4,5 --5,5V) 000
02 |-5.2V: - power supply fault - 5,2 V utanfér tolerans (5,7 -- 4,7V) 000
03 | +103V: - power supply fault - 10 V utanfor tolerans (9,5 -- 11,0V) 000
04 | Ext volt: - ext alarm - larm i yitre analog larmingang 240
05 |CPU faults: - fault in eq. - fel finns i processorn i BasBand-enheten 128
06 | Setting error: - operating error - felprog. av utrustning /Il (reservdrift) 144
07 | Prot bus: - fault in eq. - ingen férb. mellan | och Il (reservdrift) 128
08 |Loss of redund: | - fault in eq. - fel i utrust. I/ i reservbuss (reservdrift) 128
09 [MAINIIN 1: - no incoming line sig. - ingen basbandssignal in 061
10 |MAINIIN 1: - buffer owerflow - dvertylid buffer i sandningsriktning 113
11 |MAINI OUT 1: - no out. line sig. - klocktakt saknas f6r basband ut 046
12 | MAINI OUT 1: - butfer owerflow - 6verfylid buffer i mottagningsriktning 113
13 |MAINI IN 2: - no incoming line sig. - ingen basbandssignal in 061
14 |MAINI IN 2: - buffer owerflow - 6verlylid buffer i séndningsriktning 113
15 |MAINI OUT 2: - no out. line sig. - klocktakt saknas for basband ut 046
16 |MAINI OUT 2: - buffer owerflow - 6vertylid buffer i mottagningsriktning 113
17 |MAINI IN 3: - no incoming line sig. - ingen basbandssignal in 061
18 |MAINI IN 3: - buffer owerflow - 6veriylid buffer i sandningsriktning 113
19 |MAINI OUT 3: - no out. line sig. - klocktakt saknas for basband ut 046
20 |MAINI OUT 3: - buffer owerflow - 6veriylid buffer i mottagningsriktning 113
21 |MAINIIN 4. - no incoming line sig. - ingen basbandssignal in 061
22 |MAINIIN 4: - buffer owerflow - éverlylid buffer i sandningsriktning 113
23 |MAINI OUT 4: - no out. line sig. - klocktakt saknas for basband ut 046
24 |MAINI OUT 4: - buffer owerflow - 6vertylid buffer i mottagningsriktning 113
25 [MAINIIN 5: - no incoming line sig. - ingen basbandssignal in 061
26 |MAINIIN &: - buffer owerflow - évertylid buffer i sandningsriktning 113
27 |MAINI OUT 5&: - no out. line sig. - klocktakt saknas for basband ut 046
28 |MAINI OUT &: - buffer owerflow - 6vertylid buffer i mottagningsriktning 113
29 |MAINIIN 6: - no incoming line sig. - ingen basbandé;ignal in 061
30 |MAINIIN 6: - bufter overflow - éverlfylld buffer i séndningsriktning 113
31 |MAINI OUT 6: - no out. line sig. - klocktakt saknas fér basband ut 046
32 |MAINI OUT 6: - buffer owerflow - dvertylid buffer i mottagningsriktning 113
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5.2.1 Forts
Nr FUNKTION FELORSAK, MENY FORKLARING KOD
33 |MAINIIN 7: - no incoming line sig. - ingen basbandssignal in 061
34 [MAINIIN 7: - bufter owertlow - vertylid buffer i séndningsriktning 113
35 |MAINI OUT 7: - no out. line sig. - klocktakt saknas fér basband ut 046
36 |MAINI OUT 7: - buffer owerflow - 6vertylld buffer i mottagningsriktning 113
37 |MAINI IN 8: - no incoming line sig. - ingen basbandssignal in 061
38 |MAINI IN 8: - buffer owerflow - dvertylld buffer i sdndningsriktning 113
39 [MAINI OUT 8: - no out. line sig. - klocktakt saknas f6r basband ut 046
40 |MAINI OUT 8: - bufter owerflow - 6vertylld buffer i mottagningsriktning 113
41 [MAINI IN 9: - no incoming line sig. - ingen basbandssignal in 061
42 |MAINIIN 9: - butfer owerflow - 6verfylid buffer i sdndningsriktning 113
43 [MAINI OUT 9: - no out. line sig. - klocktakt saknas fér basband ut 046
44 {MAINI OUT 9: - buffer owerflow - verfylld buffer i mottagningsriktning 113
45 [MAINI IN 10: - no incoming line sig. - ingen basbandssignal in 061
46 |MAINI IN 10: - buffer owerflow - overtylld buffer i sdndningsriktning 113
47 |MAINI OUT 10: | - no out. line sig. - klocktakt saknas for basband ut 046
48 | MAINI OUT 10: | - buffer owerflow - 6verfylid buffer i mottagningsriktning 113
| 49 [MAINIIN 11; - no incoming line sig. - ingen basbandssignal in 061
50 [MAINIIN 11: - buffer owerflow - 6verfylid buffer i sdndningsriktning 113
51 |MAINI OUT 11: | - no out. line sig. - klocktakt saknas for basband ut 046
52 |MAINI OUT 11: | - buffer owerflow - 6vertylld buffer i mottagningsriktning 113
53 |MAINIIN 12: - no incoming line sig. - ingen basbandssignal in 061
54 |MAINIIN 12: - buffer owerflow - dverlylid buffer i sdndningsriktning 113
55 [MAINI OUT 12: | - no out. line sig. - klocktakt saknas f6r basband ut 046
56 |MAINI OUT 12: | - buffer owerflow - Overtylld buffer i mottagningsriktning 113
57 {MAINIIN 13: - no incoming line sig. - ingen basbandssignal in 061
58 [MAINIIN 13: - buffer owerflow - 6vertylid buffer i sdndningsriktning 113
59 |MAINI OUT 13: | - no out. line sig. - kiocktakt saknas foér basband ut 046
60 |MAINI OUT 13: | - buffer owerflow - 6vertylid buffer i mottagningsriktning 113
61 |MAINIIN 14: - no incoming line sig. - ingen basbandssignal in 061
62 |MAINIIN 14: - buffer owerflow - 6verlylid bufter i sdndningsriktning 113
63 |MAINI OUT 14: | - no out. line sig. - klocktakt saknas for basband ut 046
64 |MAINI OUT 14: | - buffer owerflow - Gvertylid buffer i mottagningsriktning 113
65 |MAINI IN 15: - no incoming line sig. - ingen basbandssignal in 061
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5.2.1 Forts
Nr FUNKTION FELORSAK, MENY FORKLARING KOD
66 [MAINIIN 15: - buffer owerflow - dverfylld buffer i sdndningsriktning 113
67 |MAINI OUT 15: | - no out. line sig. - klocktakt saknas fér basband ut 046
68 |MAINI OUT 15: | - buffer owerflow - dverfylid buffer i mottagningsriktning 113
69 |MAINIIN 16: - no incoming line sig. - ingen basbandssignal in 081
70 |MAIN!IN 16: - buffer owerflow - vertylid buffer i sdndningsriktning 113
71 |MAINI OUT 16: | - no out. line sig. - klocktakt saknas fér basband ut 046
72 |MAINI OUT 16: | - buffer owerflow - verfylld buffer i mottagningsriktning 113
73 |Near end: - loop to interface - slingbild. mot basbandsingangen 021
74 |Mux forced: - forced control on - mux i utr | eller Il vaid (reservdrift) 141
75 | Tx osc: - oscillator fault - sandar osc felaktig i egen utrustning 137
76 |Rep bus frame: | - frame error - ramfel i data mellan utr | och Il (reladrift) 180
77 |Rep bus clock: | -faultineq. - klockfel mellan utr | och Il (reladrift) 128
78 | Muxdemux: - loop to terminal - mux slingbildad till demux, mot basband 017
79 |RF loop: - loop to terminal - slingbildning av egen HF-del 017
80 |Tx AlS: - forced contro! on - AIS genereras och sédnds éver hopp 141
81 | Tx pow off: - forced control on - sédndarens uteffekt avslagen 141
82 | Transm select: | - forced control on - sandaren i utr | eller Il vald (reservdrift) 141
83 |Booster: - fault in tx - fel i effektsteg (uteffekt < +36 dBm) 153
84 | Transmitter: - incorrect out. sig. level - felaktig utniva fran sindare 043
85 | Transmitter: - high reflected power - for hog reflekterad effekt 044
86 | Synth lock: - fault in tx - fel i syntesoscillator {6r sédndare 153
87 |Synth pow: - fault in tx - &g utniva fran syntesoscillator i sandare 153
88 |Synth lock: - fault in rx - fel i syntesoscillator mottagare 154
89 |Receiver: - incorrect incoming sig.level | - AGC-larm i mottagare (lag insignal) 059
90 | Synth pow: - fault in rx - l4g utniva syntesoscillator mottagare 154
91 |Receiver: -sync fault in carrier recovery | - barvagatervinning mottagare laser ej 123
92 |Receiver: - sync fault in clock recovery | - klockatervinning mottagare laser ej 124
93 | Propag redund: | - forced control on - BB enhet i utr | eller Il vald (reservdrift) 141
94 |Rx frame: - frame alignment lost - feli ramsynkronisering mottagare 081
95 | Rx clock - fault in eq. - kiocka mottagningsriktning saknas 128
96 |c/o buffer own: | - buffer overflow - 6vertylid BB buffer i utr VIl (reservdrift) 113
97 |c/o buffer prot: | - buffer overflow - 6verfylld BB buffer Rx i utr | (reservdrift) 113
98 |AIS: - AlIS osc. fault - AlS-osc felaktig i séndningsriktning 136
99 | Error ratio: -BER > 1E-3 - bitfelstatheten hégre an 1x10°3 099
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5.2.1 Forts

Nr FUNKTION FELORSAK, MENY FORKLARING KOD
100 | Error ratio: -BER > 1E-5 - bitfelstatheten hégre dn 1x10° 101
101 | Rx bb sw: - forced control on - styrd Basbands omkoppling (reservdrift) 141
102 | Far end: - loop to equipment - slingbild av basband mot utrustning 022
103 | Rx AlS: - forced control on - AIS sands p4 basband ut 141
104 { Far end: - far-end rec. fault - Rx - larm mottages fran motstation 182
105 | Far end: - far-end sending fautt - Tx - larm mottages fran motstation 181
106 | Far end: - S alarm rec. - larm fr&n nagon utrustning i relakedjan 075
107 | Forced slave: - forced control on - utrustningen vald t6r slavfunktion 141
108 { HWP pin: - installation error - bygel HWP skall plockas bort 142
108 | Prod test: - test mode - fabrikantens testlige 023
110 | AGC calibr: - operating error - AGC-larmniva f6r omk lokal (reservdrift) 144
111 |In level calibr: - operating error - inkommande niv4 ej kalibrerad 144
112 | Progr if 1: - ext. alarm - larm p& programmerbar ingang 1 240
113 | Progr if 2: - ext. alarm - larm pa programmerbar ingang 2 240
114 | Progr if 3: - ext. alarm - larm pa programmerbar ingang 3 240
115 | Progr if 4: - ext. alarm - larm pa programmerbar ingang 4 240
116 | Progr if 5: - ext. alarm - larm pa programmerbar ingang 5 240
5.2.2 Kontroll av matningsspénningar
5.2.2.1  Kontrollera, med siffer-URI-meter, att spanningen - 48 V finns pa anslutningsplinten

(arbetsomradet fér utrustningen = -20V till -72V).

5.2.3 Kontroll av utrustningens sekundérspanningar
5.2.3.1 Kontrollera kraftenhetens sekundérspanningar med hjilp av Overvakningsterminalens

524

inbyggda voltmeter pa kod "TOP 7,4
Detta innnebar att5V s

tillats toleransen + 0,3 V.
Om fel vérde erhalls, sénd enheten for reparation.
Kontroll av séndar- och mottagarfrekvenser

. Toleransen pa spénningarna tillats vara + 3 %.
panningen tillats toleransen + 0,2 V och 10,3 V spéanningen




FORSVARETS MATERIELVERK TO UNDERHALLSFORESKRIFT UF RLA49
Flygundehallsavdelningen

000102
Sida 10

5.2.4.1

5.2.5
5.25.1

5.2.6
5.2.6.1

5.2.6.2

527
52.7.1

52.7.2
5.2.8
5.2.8.1

52.9
5.2.9.1

Kontrollera frekvensnoggranheten pa séndarens och mottagarens referenskristall
genom att ansluta en frekvensraknare i testuttaget MP p& utrustningens frontpanel.
Med hjilp av ett kommando i évervakningsterminalen kopplas 6nskad frekvens till
testuttaget.

(se tabellen nedan).

Om kristallen inte innehéller toleransen sé& byt kristall mot en ny.

Kod i
Ov-term  Testsignal Riktvarde Tolerans

TOP 5,4,4 Séandarkristallens frekvens 6,25 MHz + 50 Hz (+15..4+25°C)
TOP 5,4,5 Mottagarkristallens frekvens 6,25 MHz + 50 Hz (+15..4+25°C)

Sindarens utsinda frekvens kan beraknas ur formein :

F sand = i
6,25 MHz

F sind = Sandarens utfrekvens (beréknad)
F krist = Kristallens frekvens (uppmatt)
F kanal = Den frekvens séndaren skall ha enligt kanalplanen

Kontroll av sindarens uteffekt

Anslut en effektmeter via en kalibrerad 30 dB dampare till antennkontakten pa
utrustningen. Notera att uppmiitt effekt blir + 28 dBm + 1dB.

Kontroll av inbyggt AGC-instrument

Ansiut en signalgenerator till antenningangen pa radiolankutrustningen. Bérja med
signalnivan -30 dBm och minska med 10 dB steg till -90 dBm. Avlas insignalnivan direkt
i dBm med hjilp av 6vervakningsterminalen pa kod “TOP 7,2 INV™. Avlast varde skall ej
variera mer an * 5 dB frAn inmatad niva.

Om toleransen inte innehalls, utfor en kalibrering genom koden “TOP 6,5,2" i
dvervakningsterminalen. Stall in foljande nivaer fran signalgeneratorn enligt displayen
ochdmata in dessa i tur och ordning till antennkontakten. Utfor en kalibrering vid varje
varde.

1. Threshold level = -91 dBm kalibrera
2. +13dB = -78 dBm Kalibrera
3. +26 dB = -65 dBm kalibrera
4, +39dB = -52 dBm kalibrera

Kontroll av larmniva

Anslut signalgenerator till antennkontakten med signalnivan -91 dBm. Kontrollera larm
89 "incorrect incoming sig.level” (AGC-larm) i overvakningsterminalen genom koden
“TOP 1 INV*. Larmet skall vid denna nivéa vara oaktiverat.

Sank signalnivan med 3-4 dB och notera att larmet aktiveras.
Kontroll av reflekterad uteffekt

Den reflekterade uteffekten kan méatas med hijélp av évervakningsterminalen, dar den
presenteras som en likspanning. Likspanningsvardet, som &r proportionelit mot den
reflekterade effekten, anger hur bra antennutgangen &r impedansanpassad. Ge
kommando "TOP 7,5,7 INV" och notera vérdet pa displayen. Om spanningsvérdet blir
s& hogt som ca +2 V &r antennanslutningen felaktig.

Kontroll av insignal

Kontrollera mottagen signalnivd med hjéip av dvervakningsterminalen pa kod
*TOP 7.2 INV". Overvakningsterminalen presenterar signalnivan direkt i dBm.
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5.2.10 Kontroll av bitfelstathet (BER) och insignalvariation éver hopp

5.2.10.1 Efter uppréttad forbindelse skall kvaliteten pa éverford trafik kontrolleras. Detta kan
antingen utféras med en inbyggd bitfelsréknare som presenterar fyra parametrar enligt
CCITT G.821 i 6vervakningsterminalen eller med ytire konventionell bitfelsraknare.

5.2.10.2 Vid normala vagutbredningsférhallanden skall bitfelstétheten vara béttre &n 4x1 0° per
hopp for RL-49B métt under 20 min och 1x10* fér RL-49C matt under 10 min.

Formeln nedan kan anvéndas fér utrikning av bitfelstithet.

Bitfelstitheten(BER) = antalet bitfe| (f = 2048 000 RL-49B
f(Hz) x t(s) 34268 000 RL-49C)

5.2.10.3 V&l nagon av matmetoderna 1 eller 2 nedan.

Metod 1. med inbyggd kvalitetsmétning

5.2.10.4 Nolistall den inbyggda kvalitetsméitaren med kommando “TOP 81,1+ 1"
5.2.10.5 Nollstall den inbyggda bitfelsraknaren med kommando *TOP 8,2,1"
5.2.10.6 Fortsatt darefter till punkten

Metod 2 med yttre bitfelsraknare

5.2.10.7 Anslut pa sdndarsidan pulsfelsanalysatorns generatordel antingen till OK-stativets
ingang IN, eller till ingangen MAINI(1) IN p& utrustningens frontpanel.

Eftersom RL-49B kan 6verfora 4 st basband och alla skall kontrolleras s byglas OK-
féltet eller utrustningen p4 féljande sitt:

RL-49B RL-49C
Basband 1 UT il Basband 2 IN
Basband 2 UT till Basband 3 IN Ingen slingbildning
Basband 3 UT il Basband 4 IN
5.2.10.8 Basbanden, p4 motstationens utrustning byglas pa féljande stt:
RL-49B RL-48C
Basband 1 UT il Basband 1 IN
Basband 2 UT il Basband 2 IN
Basband 3 UT il Basband 3 IN Basband UT till Basband IN
Basband 4 UT till Basband 4 IN

5.2.10.9 Anslut pa mottagarsidan pulsfelsanalysatorns mottagardel antingen till OK-stativets
utgang UT, eller till utgangen MAINI (4) OUT pa utrustningen.

5.2.10.10 Utrustningens (fyra) basband &r nu kopplade i serie och provas samtidigt dver hopp.

Stéll bitfelsinstrumentets omkopglare i fﬁljlande lagen:
49B: HDB3, 2048 kbit/s, 75Q, BIT och 2'5-1
48C: HDB3, 34 Mbit/s, 75Q, BIT och 2'5-1

5.2.10.11 Nollstéll den inbyggda registreringen av varierande insignal till mottagaren, genom
kommando "TOP 7,3" (nolistélining sker automatiskt efter varje gransknings tillfille av
min/max vérdet).
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5.2.10.12 Starta matningen och lat den paga ca 20 min fér RL-49B och 10 min fér RL-49C och
avlas darefter resultatet i 6vervakningsterminalen med kommando "TOP 8,1,0" och
*“TOP 8,2,0" i metod 1 eller pa den yttre bitfelsraknaren i metod 2.

5.2.10.13 Maximalt tillatna bitfel &r for RL-49B 10 st och for RL-49C 20 st. Om antalet bitfel
sverstiger tillatet varde skall varje basband matas var for sig.

5.2.10.14 Vid mitning av bitfelstatheten skall insignalen kontrolleras. Avlas i dvervaknings-
terminalen pa kommando "TOP 7,3" vilka min- och maxvérden som insignalen antagit
till mottagaren under métperioden.

Insignalen skall inte &ndras mer an =+ 10 dB. Om &ndringen &r storre, kontrollera
fadningens orsaker.

5.2.11 Kontroll av tjanstekanal
5.2.11.1 Denna kontroll skall utféras dver radiolankhoppet.

52.11.2 Anslut testton fran LF-generator till kontakt P1 (Tjanstekanal in) stiften a6 och a7.
Testton: 800 Hz, -3,5 dBm, 600 Q.

5.2.11.3 Anslut LF-métenhet till kontakt P1 (Tjanstekanal ut) stiften c6 och c7.
Erhallen niva skall vara: -3,5 dBm + 1,0 dB.

5.2.11.4 Om felaktig eller ingen signal erhalles, atgérda felet eller byt mot UE-enhet.

5.2.12 Byte av underenhet

5.2.12.1 Vid felaktig funktion i utrustningen som ej kan atgiardas med enkla medel skall hela
radiolankutrustningen bytas ut mot en utbytesutrustning enligt vanlig UE rutin.

52.12.2 Dock skall filter 1,9-2,3 G (F3698-000020), slingbildningsenhet (F3698-000024) samt
HF-kabel/hdég och /lag (F3698-000026, F3698-000027) behallas pa plats och monteras
i UE utrustningen.

5.2.12.3 Den nya UE utrustningen har samma grundversion av mjukvara installerat som
ordinarie utrustning, s& omprogrammering behover endast ske av special funktioner.

5.2.12.4 Nar UE utrustningen &r monterad och spénningssatt, utfor da en férenklad inmétning
enligt avsnitten och - i inmatningsforeskriften.
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5.3

1.2

Felsbkning med hjélp av larmbild

Féljande foreskrift &r hamtad fran originalmanualen som tillverkaren NOKIA har tagit
fram till RL-49. Den &r pa engelska men pa lattfattlig niva och beskriver olika felsék-
ningsvagar med bland annat hjélp av Overvakningsterminaien.

DMR 2000
DIGITAL RADIO RELAY EQUIPMENT
Troubleshooting with Alarms

Contents

1 ORGANIZATION OF THIS CHAPTER
1.1 Purpose
1.2 General instructions for troubleshooting
1.3 What we tell about the alarms
1.4 Some alarms are excluded
1.5 External causes are listed
1.6 LED indicators

2 TROUBLESHOOTING GUIDE FOR ALARMS
2.1 Alphabetical list of alarms
2.2 Troubleshooting guide

APPENDIX DMR 2000,
Alarm List DMR20-1171-SEA2

ORGANIZATION OF THIS CHAPTER
Purpose

Chapter 2 in this document is a troubleshootin guide, which discusses what individiual
alarms functionally indicate in the equipment. The guide is meant to assist in trouble-
shooting so that the fault can be located to a certain circuit board or a certain function.
From there on, the troubleshooting and testing instructions of that particular unit should
be used to find the more accurate location of the fault at the component level.

NOTE: In this text, the term "test signal" refers to the main signal which has been
applied to the equipment for testing purposes.

General instructions for troubleshooting

Knowing the function of the equipment is useful: while troubleshooting, use the
functional block and circuit diagrams and the description about them.

Eliminate external causes, such as corrupted or missing signals, lack of battery
voltages, a loose connector of a faulty cable.

The alarms are seen with the service terminal by pressing the following keys:
<TOP><1><RET> (See Operating Handbook, section 5)

It is avisable to check the power source alarms first, since improper function of the
power source will cause several other alarms.

If these instructions can not exactly name the fault, then follow the testing instructions
fo find signals and values that are out of specifiations.

Replacing a unit or a cable can be used to see if the fault is within that particular unit.
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1.3

14

To find a fault, one must remember that in DMR 2000 there are several alarms along
the main signal path. If the entire signal is faulty, several alarms may be activated, but
the fault is very likely to be near the alarm that is first along the signal path. In any
case:

- first check which alarms are present
- then figure out which ones are significant

because usually only a few alarms are directly connected to the fault; the rest are just
consequences.

Further in some cases the different combinations of alarms indicate different locations
of a fault. And there are also alarms that are aside from any signal paths or “chains”:
they usually show their respective fault quite effectively.

What we tell about the alarms

This text will go through DMR 2000 alarms one by one. The alarms are listed in
numerical order, and in the form they are obtained from the service terminal. For each
alarm, following things are told in this order:

1) Possible external causes.

2) Other alarms to be checked, if the actual fault is elsewhere.
3) How loops can be used to locate the fault.

4) A list of fault possibilities that can directly cause this alarm.

5) A list of things to be checked or measured to find the fault.

6) A list of directly consequent alarms that are caused by the fault behind this
particular alarm.

7 A Iisctl ocfj those units or biocks is given, for which the following documents are
needed:

- Functional description

- Testing instructions

- Troubleshooting instructions

- Strapping instructions

- Circuit diagrams

- Component location/Assembly drawing
- Parts list

These are found in the Repair Handbook sections "Instructions for Units" and "Set of
Drawings".

NOTE: the list described above is not available completely for some alarms.
Some alarms are excluded
The following types of alarms are given in the alarms list, but they are not discussed in

the troubleshooting text. More information about them can be found in the Operation
Handbook, section 5 "Operation with Service Terminal™:

- External alarms, because the fault is outside the equipment, caused by external
alarm inputs.

- Alarms that indicate forced controls, because these alarms are caused by the user.
- Alarms which indicate that various loops are on.
- Alarms caused by operating errors.
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1.5

1.6

External causes are listed

It is assumed that the troubleshooting is done under circumstances which exclude
external causes for fault. However, as always in troubleshooting, it is advisable to first
check such simple things as existence and condition of the actual signal (or test
signal), loose cabling, bad RF matching, far end problems etc. So these things have
been listed as well.

LED indicators

The two following LED conditions will indicate a power supply fault:

- Only red LED is on: power supply fault

- No LEDs will turn on: power supply fault if PSA (or corresponding unit) is not present
TROUBLESHOOTING GUIDE FOR ALARMS

NOTE 1: Section 2.1 is an alphabetical list of those alarms that are discussed. In the
following text (section 2.2) the alarms are organized in numerical order by
their supervision block (SB) number, which is in decimal form here.

NOTE 2: Alarms 09 ... 12 are four different alarms for main channel interface 1
(MAINI 1). Alarms 13 ... 72 are the same alarms for main channel interfaces
2 through 16. The text for alarms 09 ... 12 is directly applicable to them.

NOTE 3: For more accurate informa_tion.on signal names and measurement
specifications, see the testing instructions.
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2.1 Alphabetical list of alarms
Alarm name SBnr SBnr Page
decimal hex.
+10.3 V: power supply fault SB03 SB03
+5 V: power supply fault SBO1 SBo1
-5.2 V: power supply fault SB02 SB02
AIS: AIS osc. fault SB9s SB62
Battery: power supply fault SB00 SB0O
c/o buffer on: buffer overflow SB96 SB60
c/o buffer prot: buffer overflow SB97 SB61
CPU faults: fault in eq. SB05 SB05
Error ratio: BER > 1E-3 SB99 SB63 O
Error ratio: BER > 1E-5 SB100 SB64
Far end: far end rec. fault ' SB104 SB68
Far end: far end sending fault SB105 SB69
Far end: S-alarm rec. SB106 SB6A
Loss of redund: fault in eq. SB08 SB08
MAINI IN 1: no incoming line signal SB09 SB09
MAINI IN 1: buffer overflow SB10 SBOA
MAINI OUT 1: no out line signal SB11 SBOB
MAINI OUT 1: buffer overflow SB12 SBoC
MAINI2 ... 16 SB13 ... SB72 SBOD ... SB48
Prot bus: fault in eq. SBo7 SB07
Receiver: incorrect incoming sig. level SB89 SB59 O
Receiver: sync fault in carrier recovery SB91 SB5B
Receiver: sync fault in clock recovery SB92 SB5C
Rep bus clock: fault in eq. SB77 SB4D
Rep bus frame: frame error SB76 SB4C
Rx clock: fault in eq. SB95 SB5F
Rx frame: frame alignment lost SB94 SB5E
Synth lock: fault in Tx SB86 SB56
Synth pow: fault in Rx SB90 SB5A
Synth lock: fault in Rx SBss SB58
Synth pow: fault in Tx SB87 SB57
Transmitter: high reflected power SB85 SB55
Transmitter: incorrect out. sig. level SBs4 SB54

Tx Osc: oscillator fault SB75 SB4B
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2.2 Troubleshooting guide
00 Battery: power supply fault

The actual and nominal battery voltage are not equal. This alarm applies to one or both
battery voltages.

First check the external causes

- Measure all battery voitages with a voltmeter

- Refer to the instructions about some strappings on the power supply unit that may cause
Other alarms or fauits to be checked first

- Check that the actual and the set nominal battery voltage are equal.
Use the service terminal:

<TOP> 6,7,8,0 <RET> to check setting
<TOP> 6,7,9,1 <RET> to set voltage
<TOP> 6,7,9,2 <RET> to set equipping

O - A 4500 mV reference voltage is used for measuring purposes. If the actual and set
voltage arenot equal, alarm 00 might occur. Measure the reference voltage (VRH in
the control biock of the BBU).

Change the setting with the service terminal to equal the result:

<TOP> 6,5,1,0 <RET> to check
<TOP> 6,5,1,1 <RET> to set

Actual locations of faults for this alarm

- power supply
- reference voltage circuit

What to check
- Measure the power supply voltages with the service terminal:

<TOP> 7,41 <RET>+5V
<TOP> 74,2 <RET>-5.2V
) <TOP> 7,4,3 <RET> +10.3 V

Then measure the same voltage at the rear euroconnector of the power supply, e.g. at
the following pins:

pinal2 +5V
pin a4 -5.2 VvV
pin a18 +10.3 V

If these measurements differ, there is a fault within the power supply. Test it by the
testing instructions.

Possible consequent alarms and faults

- Alarms 01 ... 03 and several others.
See instructions and diagrams for
- Power supply TG 26266

01 +5 V: power supply fault
02 -5.2 V: power supply fault
03 +10.3 V: power supply fault

An output voltage of the power supply is out of specifications.
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Other alarms or faults to be checked first

. See alarm 00 Battery: power supply fault
_ Check the battery and reference voltage as instructed with alarm 00.

Actual locations of faults for this alarm

- Power supply
- Motherboard: board, cable, connector
- BBU

What to check
- Measure the power supply voltages as instructed with alarm 00.

- Follow all operating voltages through the motherboard to the BBU and compare
them to the readings from the service terminal to find any breaks. A fault in the
circuits using a voltage may affect the measurement.

- If these measurements do not help, test the power supply separately by its testing
instructions: if it works, the problem is elsewhere in the equipment.

Possible consequent alarms and faults ‘
- May cause several alarms.
See instruction and diagrams for

- Power supply TG 26266
- Motherboard TQ 26130
- BBU TC 26000

05 CPU faults: fault in eq.
An internal fault in the processor part of the equipment (e.g. CPU, EPROM, RAM etc).
What to check

. See the service terminal menu for more accurate description of the alarm:
-> <TOP> 11,1 <RET>

See instructions and diagrams for
- BBU TC 26000 @
07 Prot bus: fault in eq.

The processor of the protecting equipment does not communicate with the equipment
that produced the alarm.

First check the external cause
- Check that the protecting equipment has power and has no power supply alarms.

- Check that the operating mode in the protecting equipment is the same as in this
equipment. Use the service terminal:

<TOP> 6,7,1,0 <RET>
Actual locations of faults for this alarm
- Protection bus: cable, circuits
What to check
- Check the protection bus cable attachment. Measure the cable.

- The protection bus circuits may be faulty. Test the both BBU:s by the testing
instructions.
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Possible consequent alarms and faults
Alarm 08
See instructions and diagrams for
BBU TC 26000

08 Loss of redund: fault in eq.

The processor of the protecting equipment is unable to update its ASIC, or the
protection bus has failed.

First check the external causes

- Check that the protecting equipment has power and has no power supply alarms.
- Check the operating mode (refer to alarm 07).

Other alarms or faults to be checked first
- See alarm 07 Prot bus: fault in eq.
Actual location of faults for this alarm

. - Protection bus
- Processor
- BBU

What to check

- If the protecting equipment can be operated with the service terminal, then the fault
may be in the protection bus.

- It the protecting equipment can not be operated with the service terminal, there is a
fault in the processor, or some other fault in the baseband unit. Test the BBU by the
testing instructions.

See instructions and diagrams for
- BBU TC 26000
09 MAINI IN 1: on incoming line sig.
‘ The incoming main channel signal is missing.
First check the external causes
- Check that the incoming line signal exists.
Other alarms or faults to be checked first

- See alarm 98 AIS
--> The AIS oscillator on the BBU has failed.

Actual locations of faults for this alarm

- BBU: board, component or connector
- Interface unit: board or component
- AIS signal with path
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What to check
- A break in the signal path on the BBU between the line connector and the interface
hybrid:

> Measure the test signal along the signal path, starting at the line connector

- The main channel interface unit may be faulty:
--> Replace the unit and test it by the testing instructions.

- Even if alarm 98 is not present, the AIS clock signal might be missing from the line
ASIC. Measure the signal (AISCK_2M or AISCK_34M) starting at the AIS clock
oscillator (block K in the BBU main block diagram).

Possible consequent alarms and faults
- 10 MAINI IN 1: buffer overflow.
See instructions and diagrams for

- BBU TC 26000
- Interface unit (2x2) TU 26010 or
- Interface unit (1x34) TU 26011

10 MAINI IN 1: buffer overfiow Q

An over- or underflow in the incoming main channel signal buffer in the line ASIC of this
interface (in the Tx direction of the equipment).

First check the external causes

- The incoming line signal does not exist.

- The incoming line signal frequency or jitter is beyond specifications (highly unlikely).
Other alarms or faults to be checked first

- See alarm 09 MAINI IN 1: no incoming line sig.
- See alarm 75 Tx osc: oscillator fauit.

Using loops to find the fault

- Feed a G.703 test signal to the line input and set the near end loop:
--> If this alarm does not occur, the line ASIC has failed.
--= If alarm 12 occurs, the incoming signal is beyond specifications. '
- Set the MUX/DEMUX loop:
—> If it works, the the ASIC bus is working. The ASIC bus consists of 7 si%nals
between the line ASIC and the TxRx ASIC: TXJS, TXAD, TXJSCK, RXJCCK,
RXCK, RXJC, RXAD.

Actual locations of fault for this alarm
- ASIC bus: board, circuits within ASICs
What to check

The buffer justification signals may be faulty within the line ASIC to TxRx ASIC, or there
is a break in the ASIC bus between them.
> Check the ASIC bus by means of the MUX/DEMUX loop or by measuring the
following signals along their paths:
TXJS (start from line ASIC)
TXAD (start from TxRx ASIC)
TXJSCK (start from TxRx ASIC)

Replace the main channel interface unit and test it by the testing instructions.

See instructions and diagrams for

- BBU TC 26000
- Interface unit (2x2) TU 26010 or
- Interface unit (1x34) TU 26011
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11 MAINI OUT 1: no out. line sig.
The 2M (34M) clock of the outgoing main channel signal is missing.
Other alarms or faults to be checked first

- See alarm 98 AIS
--> The AIS oscillator on the BBU has failed

Actual locations of faults for this alarm

- The 2M oscillator of this channel
- The signal path of the AIS clock

What to check

- The 2M osciilator may have failed on the interface hybrid (a break or a component
failure):
--> Measure the clock signal (ROCK) starting at the oscillator of this channel. If
required, replace the hybrid and test it by the testing instructions.

- Evenif alarm 98 AIS is not present, the AIS clock signal might not reach the line
‘ ASIC. Measure the signal (AISCK_2M or AISCK_34M) starting at the AIS clock
oscillator.

12 MAINI OUT 1: buffer overflow

There is an over- or underfiow in the outgoing main channel signal buffer in the line
ASIC of this interface (in the Rx direction of the equipment).

Other alarms of faults to be checked first

- See alarm 11 MAINI OUT 1: no out. line sig.
- See alarm 94 Rx frame.

Using loops to find the fault

- Set the far end loog:
-—->If it works, the ASICs are good. In this case the outgoing signal clock frequency
can be out of range.

- Set the near end loop:
‘ -->If it works, the phase adjustment for the outgoing signal clock is working

- Set the MUX/DEMUX loop
-->If all channels have this alarm, the fault is on the BBU.
-->If it works, the ASIC bus is working.

Actual locations of faults for this alarm
- ASIC bus: board, circuits within ASICs.
What to check

- The signals used for buffer justification are fault (line ASIC or TxRx ASIC), or there
is a break in the ASIC bus between them.
->Check the ASIC bus by means of the MUX/DEMUX loo or by measuring the
following signal along their path, starting at the TxRx ASIC:
RXJCCK
RXCK
RXJC
RXADJ

13...72 MAINI 2 ... 16

These alarms are the main channel alarms for channels 2 through 16, and they are
similar to alarms 09 ... 12 of MAINI 1.
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75 Tx Osc: oscillator fault
The Tx oscillator on the BBU has failed.
What to check
. Test the Tx oscillator hybrid (block J on the BBU main block diagram).
Possible consequent alarms and faults
- This fault will casue several alarms in both ends of the radio hop.
See instructions and diagrams for
- BBUTC 26000
76 Rep bus frame: frame error
Frame error in the repeater bus

There may be some other problem

. See alarm 94 Rx frame on the radio that feeds the repeater bus
- See alarm 77 Rep bus clock

Actual locations of faults for this alarm
- Repeater bus: components, cable.
77 Rep bus clock: fault in eq.
A problem with the clock signal of the repeater bus.
Actual locations of faults for this alarm

- Repeater bus clock
- Repeater bus clock signal path

84 Transmitter: incorrect out. sig. level

The trafl)r;smitter ALC voltage is out of its specified range (2...6 V). Use service terminal
to verify.

Other alarms or faults to be checked first

. See alarm 81 Tx power off: forced control on e
--> The MUTE signal is forced on.

. See alarms 00...03: power supply fauit.

- See alarm 85 RFL
--> High reflected power may have forced the transmitter power lower.

- See alarm 86 synth lock/87 synth pow.
Actual locations of faults for this alarm

Bias control or individual bias circuits

Tx synthesizer or modulator

Tx amplifier oscillation

Problem on modem board (where the integrator of output power measurement
is located)

1 ] 1 ]
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What to check

- Check the amplifier biasing at each stage
--> One incorrect bias means a problem in that stage or its bias circuit. Be sure
not to cause instability of bias with the measurement probe.
--> If all biases are incorrect, the problem may be in the power supply or the
main bias control circuit.

- Check the signal at the Tx modulator output for a synthesizer/modulator problem.
- Measure the actual power at the antenna port.

- Check for amplifier oscillation, due to e.g. an improperly fastened cover or lack or
resonant absorber on the cover.

See instructions and diagrams for

- Tx amplifier
- Tx synthesizer
- RF board

85 Transmitter: high reflected power

’ Bad matching at the Tx output port. Note: reduced output power will usually turn this
alarm off.

First check the external causes

- The most common reason is actual bad matching (antenna cable, connectors).
If the measured matching is good then there can be a problem within the equipment.

Other alarms or faults to be checked first
- See alarm 84 Transmitter: incorrect out. sig. level

-->If alarm 84 is active, check the actual output power. If it is sufficiently above its
range, the extra power also makes the reflected power go up. Check the ALC
voltage with service terminal.

Actual locations of faults for this alarm

Tx output connector
Directional coupler

RF board attachment
RF output stage failure
RF branching filter

What to check
- The Tx output connector on the RF board may have a bad connection.

) 1 1 ) I

- Output power sampler problem:
--> Inspect the directional coupler area on the RF board visually.

- Loose RF board attachment screws around the measuring circuit may cause false
reading (bad grounding and internal inductance).

- Failure of an output stage FET can affect the RFL reading. Then alarm 84 should
be present as well.

Possible consequent alarms and faults

- High reflected power causes the transmitter power to be gradually lowered until the
RFL is back within the allowed range.
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See instructions and diagrams for
Tx amplifier
RF board

86 Synth lock: fault in Tx
The Tx synthesizer is not phase locked.

Other alarms or faults to be checked first

See alarm 05 CPU faults
—>CPU faults causes wrong load data to VCO control unit circuits.

Wrong synthesizer parameter settings.

Actual locations of faults for this alarm

) $ ] ] ]

Processor

Load signals (SDT, SCK, TLD/RLD)
VCO board coaxial cable

VCO prescaler

Synthesizer component biasing

What to check

Check the load signal paths from the modem board, especially the chokes between
the modem and RF boards.

Check the coaxial cable between the VCO and the RF board.

Check the Vtune voltage at the loop filter output. Too low voltage usually means bad
load d?ta, while too high voltage means a problem with the prescaler in the oscillator
control unit.

The FVCO frequency should be 1/2 of the Tx frequency.
Measure the phase lock loop component biasing.

It is recommended that the VCO board or the RF board are not removed when
replacing a component on it.

Possible consequent alarms and faults

Switches the transmitter muting on
May cause several other alarms

See instructions and diagrams for

Tx synthesizer
BBU TC 26000

87 Synth pow: fault in Tx
The synthesizer output power is out of its specified range (+10...+12 dBm).
Other alarms or faults to be checked first

See alarm 86 synth lock

Actual locations of faults for this alarm

Synthesizer biasings
Synthesizer multiplier
VCO

Output bandspass filter
VCO coaxial cable
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What to check

Check biasing at all stages.

FVCO frequency out of band indicates a problem with the VCO.

Check the ouput bandpass filter visually. Moisture at filter can be a problem after a long pe
The coaxial cable between VCO and the RF board.

Test the synthesizer by the testing instructions.

Possible consequent alarms and faults
- May cause mixer and amplitude/phase errors
See instructions and diagrams for

] 1 ) 1 ]

- Tx synthesizer
88 Synth lock: fault i Rx

The Rx synthesizer is not phase locked.
Text for alarm 86 applies to this alarm.

89 Receiver: incorrect incoming sig. level

o The Rx input level Mmeasurement voltage (AGC) is out of its range; the received signal
level is incorrect.

First check the external causes

- This alarm can be used by transmitter or propagation problems.
Use the RF loop to eliminate this possibility.

Actual locations of faults for this alarm

- Rx preamplifier
- Rx demodulator
- Demodulator base band part

What to check

- Measure the bias voltages

- Measure the test signal path, especially between RF board and modem

- Measure the eye pattern voltages (IMON and QMON) and the preamplifier control
o voltage (RXATT).

Possible consequent alarms and faults

- 94 Rx frame
- 92 Receiver: Sync fault in clock recovery
- 91 Receiver: Sync fault in carrier recovery

See instructions and diagrams for

- Bx preamplifier and AGC
-. RF board
- BBU TC 26000

90 Synth pow: fault in Rx
The Rx synthesizer output power is out of range.
Text for alarm 87 applies to this alarm.
91 Receiver: sync fault in carrier recovery

The Rx synthesizer frequency controi voltage (CARR) is out of its specified
range (+2 ... +7.5 V).
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First check the external causes

- Lack of signal or wander of oscillator frequency are the most likely causes.
Therefore:

- Check that the received RF signal exists. A missing RF signal will set the carrier
recovery into a search mode, which produces alarm 91 irrationally (not constantly).

- Check the near end and far end equipment operating temperature.
Measure the far end Tx synthesizer frequency, if possible.
Other alarms or faults to be checked first

- See alarm 89, incoming signal level
- See alarm 88, 90 (synthesizer)

Actual locations of faults for this alarm

- Synthesizer frequency
- Synthesizer failure
- Demodulator

What to check ®
-l the alarm occurs in an irrational fashion, see alarm 89.

. Use the service terminal to measure the phase lock control voltage (CARRPL):
-> <TOP> 7,5,8 <RET>

If the voltage is stable and only slightly out of range, the synthesizer frequency (near
end Rx or far end Tx) has slowly wandered. Re-tune the synthesizer. if the tempera-
ture and aging specifications have not been exceeded, there might be a component
failure in the synthesizer.

- Test the modem board by the testing instructions.
Possible consequent alarms and faults

- May cause MAINI OUT buffer overflow (on all channels).
See instructions and diagrams for

- Rx synthesizer &
- Modem

92 Receiver: sync fault in clock recovery

The symbol clock detection loop adjustment voltage (RXCKPL) is out of range
(+2 ... +7.5 V).

First check the external causes

- Check that the receive RF signal exists
- Check the near end and far end equipments operating temperature.
Check the Rx clock in the far end.

Other alarms or faults to be checked first

- See alarm 91 carrier recovery
- See alarm 89, incoming signal level
- See alarms 88, 90 (synthesizer)

Actual locations of faults for this alarm

- Clock detector or sampler of the modem
- Modem clock oscillator
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What to check

- Afaultin the clock recovery loop, may affect the carrier recovery: alarm 91
occurs irrationally.

- Measure the RXCKPL voltage with the service terminal:
---> <TOP> 7,5,9 <RET>

It the voltage is stable and slightly out of range, the clock frequency has wandered
at either end. Measure the CARR voltage with an oscilloscope. If this voltage stops
for most of the time to a fixed value between +2 V and +7 V, then the fault is in the
clock detector or the clock oscillator. Otherwise follow the instructions given with
alarm 91 (even if there is no alarm 91 present).

Possible consequent alarms and fauits
- May cause MAINI OUT buffer overflow (on all channels).
See instructions and diagrams for

- Modem
' 94 Rx frame: frame alignment lost
The frame structure can not be found in the received signal in the TxRx ASIC.
First check the external causes
- Transmitter and receiver settings may differ (capacity, frequency, scrambler
polynomial).
- Severe propagation problem:; it will also be indicated by extremely high BER.
- Transmitter problem in the far end.
Other alarms or faults to be checked first

- See alarm 89, Receiver: incorrect incoming sig. level
- See alarms 88, 90 (synthesizer)
- See alarms 91, 92 (Rx sync)

Using loops to find the fault

- Set the RF loop and mute far end Tx
‘ --> if alarm occurs, the failure is in this equipment

- Set the MUX/DEMUX loop
--> it the loop works, then the BBU is working and the problem is in the RF circuits

Actual locations of faults for this alarm
- RF circuits
What to check

- Clock or data signal from radio may be missi;gl;_
--> Measure where signals enter the BBU (RXTCK, RXT D).

See instructions and diagrams for
- Radio set
95 Rx clock: fault in eq.
The clock signal from Rx signal is missing after the c/o switch.
First check the external causes

- Transmitter and receiver settings may differ (capacity, frequency,
scrambler polynomial)
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Other alarms or faults to be checked first

- 98AIS
-->The AIS oscillator on the BBU has failed.

Actual locations of faults for this alarm

- Changeover oscillator
- RF circuits

What to check

- The c/o oscillator: test it by the testing instructions.
- The signal from the receiving radio can be missing.
--> Measure where signal enters the BBU (RXTCK).

Possible consequent alarms and faults
- 12 MAIN| OUT: buffer overfiow
See instructions and diagrams for

- Radio set
- Changeover oscillator ‘

96 c/o buffer own: buffer overflow

in protected use, there is a changeover buffer for the signal from the equipment’s own
radio and for the signal of the radio of the redundant equipment. This alarm indicates
an over- or underflow in the Rx changeover buffer of the signal from the RF circuits of
this equipment. The alarm is generated in the TxRx ASIC on the BBU.

First check the external causes

- Can be used by signal propagation problems in the radio hop.
Other alarms or faults to be checked first

- Radio part alarms

- See alarm 95 Rx clock
—> With redundancy, this alarm indicates that the c/o oscillator has failed.

- See alarm 97 c/o buffer prot: buffer overflow. ()
—> If both alarm 96 and alarm 97 are on, it is likely that the changeover buffer
oscillator on the BBU has failed. Check the oscillator.

- If alarm 96 occurs occasionally without alarm 97, and the redundant radio is being received, then th
Using loops to find the fault '

- S?:}‘ tr;e muxdemux loop (and force the propagation redundancy switch to own
radio):
--> If the loop works, the c/o buffers are working, and the problem could be in the
signal path between the radio and the ASIC.

Possible break points:

The cable from Radio Set to the mother board (RXCK, RXD)

The signal path on the mother board

The connection between the BBU and the mother board (RXTCK, RXTD)
The signal path on the BBU (TxRx ASIC: RXCK, RXRD)

] 1 ] t
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Actual locations of faults for this alarm
- C/o oscillator.
What to check

- Changeover oscillator failure on the BBU.
--> Check oscillator frequency at the c/o oscillator hybrid test point

See instructions and diagrams for
- BBU TC 26000
97 c/o buffer prot: buffer overflow

An over- or underflow in the Rx changeover buffer of the signal from the radio of the
redundant equipment. The alarm is located in the TxRx ASIC on the BBU.

First check the external causes

- Received signal quality: out of specifications
- Check the changeover bus cable (PRCKIE, _PRCKIE, PRDIE, _PRDIE)

‘ Other alarms or faults to be checked first
- Redundant radio alarms

- 96 c/o buffer own: buffer overfiow
--> It both alarm 96 and alarm 97 are no, it is most likely that the changeover buffer
oscillator has failed on the BBU that produced this alarm. Check the oscillator (block
L on the TC 26000 main block diagram).

98 AIS: AIS osc. fault

The AIS oscillator on BBU has failed, or its signal does not reach the TxRx ASIC. There
is @ small possibility that the TxRx ASIC where this alarm is generated, has failed.

Actual locations of faults for this alarm

- AIS oscillator
- BBU board
- TxRx ASIC

(-] What to check

- Measure the AIS clock signal path, starting at the oscillator (signal AISOSI,
block K on the TC 26000 main block diagram).

Possible consequent alarms and faults

- This will cause the Rx and Tx clock alarms, because thos clocks are checked
against AIS to produce their alarms
- Alarm 09 MAINI IN

See instructions and diagrams for

- BBU TC 26000
- AIS oscillator

8
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99 Error ratio: BER > 1E-3
The signal after descrambling has a bit error ratio higher than 1E-3.
First check the exte;nal causes
- Normally caused By actual BER from the radio path
Other alarms or faults to be checked first
- See alarm 94 Rx frame
Actual locations of faults for this alarm

- BBU
- RF circuits

What to check

- In protected mode, check that the propagation redundancy c/o device is forced to
receive signal from own radio (not the protecting radio). Then:

. Set the MUX/DEMUX loop and feed a G.703 main channel signal to the equipment:
if the alarm still occurs, the fault is in the BBU. o

- If the alarm does not occur with the MUX/DEMUX loop, feed a proper signal to the
Rx port of the radio: if this produces a BER alarm, there is a problem in the RF
circuits of the equipment. Test the Radio Set by the testing instructions.
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DMR 2000, ALARM LIST
No. Name Fault Fault Change- AIS Alarm Note:
(dec) code  over
(dec)
00 Battery: power supply fault 000 BBRF B (B, ) 1
01 +5V: power supply fault 000 BBRF B (B, ) 1
02 -52V: power supply fault 000 BBRF B (B, ) 1
03 +10.3V: power supply fault 000 RF B (B, ) 1
04 Ext volt: ext. alarm 240 B (B, )
05 CPU faults: fault in eq. 128 BB B (B, )
06 Setting error: operating error 144 (B, )
07 Prot bus: fault in eq. 128 BBRF (B, )
08 Loss of redund: fault in eq. 128 BB (B,AS)
09 MAINIIN 1: no incoming line sig. 061 BBTX /L AS (B,AS)
10 MAINIIN 1: buffer overflow 113 BBTX AS (B,AS)
11 MAINI OUT 1: no out. line sig. 046 BBRX /L AS (B,AS)
12 MAINI OUT 1: buffer overflow 113 BBRX /L AS (B,AS)
13 MAINIIN 2: no incoming line sig. 061 BBTX A AS (B,AS)
14 MAINI IN 2: buffer overflow 113 BBTX AS (B,AS)
15 MAINI OUT 2 no out. line sig. 046 BBRX 1L AS (B,AS)
16 MAINI OUT 2: buffer overflow 113 BBRX A AS (B,AS)
17 MAINI IN 3: no incoming line sig. 061 BBTX /A AS (B,AS)
18 MAINIIN 3: buffer overflow 113 BBTX AS (B,AS)
19 MAINI OUT 3: no out. line sig. 046 BBRX A AS (B,AS)
20 MAINI OUT 3: bufter overflow 113 BBRX 1L AS (B,AS)
21 MAINI IN 4: no incoming line sig. 061 BBTX /L AS (B,AS)
22 MAINIIN 4: bufter overflow 113 BBTX AS (B,AS)
23 MAINI OUT 4: no out. line sig. 046 BBRX /L AS (B,AS)
24 MAINI OUT 4: bufter overflow 113 BBRX /L AS (B,AS)
25 MAINI IN 5: no incoming line sig. 061 BBTX A AS (B,AS)
26 MAINI IN 5: buffer overflow 113 BBTX AS (B,AS)
27 MAINIOUT 5: no out. line sig. 046 BBRX 1L AS (B,AS)
28 MAINI OUT s&: buffer overflow 113 BBRX /L AS (B,AS)
29 MAINIIN 6: no incoming line sig. 061 BBTX A AS (B,AS)
30 MAINIIN 6: buffer overflow 113 BBTX AS (B,AS)
31 MAINI OUT 6: no out. line sig. 046 BBRX 1 AS (B,AS)
32 MAINIOUT 6: buffer overflow 113 BBRX /L AS (B,AS)
33 MAINIIN 7: no incoming line sig. 061 BBTX A AS (B,AS)
34 MAINIIN 7: buffer overflow 113 BBTX AS (B,AS)
35 MAINIOUT 7: no out. line sig. 046 BBRX /L AS (B,AS)
36 MAINIOUT 7: buffer overflow 113 BBRX /L AS (B,AS)
37 MAINIIN 8: no incoming line sig. 061 BBTX LA AS (B,AS)
38 MAINIIN 8: buffer overflow 113 BBTX AS (B,AS)
39 MAINI OUT 8: no out. line sig. 046 BBRX A AS (B,AS)
40 MAINI OUT 8: bufter overflow 113 BBRX 1 AS (B,AS)
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No. Name Fault Fautt Change- AIS Alarm Note:
(dec) code over
(dec)
41 MAINIIN 9 - no incoming line sig. 061 BBTX A AS (B,AS)
42 MAINIIN9: - buffer overflow 113 BBTX AS (B,AS)
43 MAINIOUT 9 - no out. line sig. 046 BBRX AL AS (B,AS)
44  MAINI OUT 9: - buffer overflow 113 BBRX /L AS (B,AS)
45 MAINIIN 10: - no incoming line sig. 061 BBTX /L AS (B,AS)
46 MAINIIN 10: - buffer overflow 113 BBTX AS (B,AS)
47 MAINIOUT 10: - no out. line sig. 046 BBRX /L AS (B,AS)
48 MAINIOUT 10: - buffer overflow 113 BBRX /1L AS (B,AS)
49 MAINIIN 11: - no incoming line sig. 061 BBTX A AS (B,AS)
50 MAINIIN11: - buffer overflow 113 BBTX AS (B,AS)
51  MAINIOUT 11: - no out. line sig. 046 BBRX /L AS (B,AS)
52 MAINIOUT 11: - buffer overflow 113 BBRX L AS (B,AS)
53 MAINIIN 12: - no incoming line sig. 061 BBTX A AS (B,AS)
54 MAINIIN 12: - buffer overflow 113 BBTX AS (B,AS)
55 MAINIOUT 12: - no out. line sig. 046 BBRX 1L AS (B,AS)
56 MAINIOUT12: - buffer overflow 113 BBRX A AS (B,AS)
57 MAINIIN 13: - no incoming line sig. 061 BBTX A AS (B,AS)
58 MAINIIN 13: - buffer overfiow 113 BBTX AS (B,AS)
59 MAINIOUT 13: - no out. line sig. 046 BBRX A AS (B,AS)
60 MAINIOUT 13: - buffer overflow 113 BBRX A& AS (B,AS)
61  MAINIIN 14: - no incoming line sig. 061 BBTX A AS (B,AS)
62 MAINIIN 14: - buffer overflow 113 BBTX AS (B,AS)
63 MAINIOUT 14: - no out. line sig. 046 BBRX A AS (B,AS)
64 MAINIOUT 14: - buffer overflow 113 BBRX A AS (B,AS)
65 MAINIIN 16: - no incoming line sig. 061 BBTX A AS (B,AS)
66 MAINIIN 15: - buffer overflow 113 BBTX AS (B,AS)
67 MAINIOUT15: - noout. line sig. 046 BBRX L AS (B,AS)
68 MAINIOUT 15: - buffer overflow 113 BBRX A AS (B,AS)
69 MAINIIN 16: - no incoming line sig. 061 BBTX /L AS (B,AS)
70  MAINIIN 16: - bufter overtiow 113 BBTX AS (B,AS)
71 MAINIOUT 16: - no out. line sig. 046 BBRX 1 AS (B,AS)
72 MAINIOUT 16: - buffer overflow 113 BBRX A AS (B,AS)
73  Near end: - loop to interface 021 BBTX AL AS (B,AS)
74  Mux forced: - forced control on 41 (B,AS)
75 Txosc: - oscillator fault 137 BBTX AS (B,AS)
76 Repbusframe: - frame error 080 BBTX /R AS (B,AS) 2
77  Rep bus clock: - faultin eq. 128 BBTX /R AS (B,AS) 2
78  Muxdemux: - loop to terminal 017 BBTX AS (B,AS)
79 RFioop: - loop to terminal 017 AS ( ,AS)
80 TxAIS: - forced control on 141 BBTX x AS (B,AS)
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No. Name Fauit Fault Change- AIS Alarm Note:
(dec) code over
(dec)
81  Tx pow off: forced control on 141 AS ( ,AS)
82  Transm select: forced control on 141 (B,AS)
83 Booster: fault in tx 153 B (B, )
84  Transmitter: incorrect out. sig. level 043 B (B, )
85  Transmitter: high reflected power 044 B (B, )
86  Synth lock: fault in tx 153 RFTX AS (B,AS)
87  Synth pow: fault in tx 153 B (B, )
88  Synth lock: fault in rx 154 B (B, ) 3
89  Receiver incorrect incom. sig.level 059 RFRX B (B,)
90  Synth pow: fault in rx 154 B (B, )
91 Receiver: sync fault in carrier 123 B (B, )
recovery
92  Receiver: sync fault in carrier 124 B (B, )
recovery
93  Propag redund: forced control on 141 (B,AS)
94  Rx frame: frame alignment lost 081 RFX X AS ( ,AS) 4
95 Rxclock: fault in eq. 128 X AS ( ,AS)
86  c/o buffer own: buffer overflow 113 X (B, ) 7
97  c/o buffer prot: buffer overflow 113 X (B, ) 7
98 AIS: AIS osc. fault 136 B (B, )
99  Error ratio: BER > 1E-3 099 RFRX «x AB 4,5
100 Error ratio: BER > 1E-5 101 B (B,)
101 Rx bb sw: forced control on 141 (B,AS) 6
102 Farend: loop to equipment 022 BBRX /1L AS (B,AS)
103 Rx AlS: forced control on 141 BBRX «x AS (B,AS)
104 Farend: far-end. rec. fault 182 RFTX AS,BS,S 5
105 Farend: far-end sending fault 181 X AS,BS,S 5
106 Farend: S-alarm rec. 075 AS,BS,S 5
107 Forced slave: forced control on 141 (B,AS)
108 HWP pin: installation error 142 B (B,) 8
109 Prod test: test mode 023 B (B,) 8
110 AGC calibr: operating error 144 (B, )
111 Inlevel calibr: operating error 144 B B,)
112 Progrif 1: ext. alarm 240 B (B,)
113  Progrif 2: ext. alarm 240 B (B,)
114  Progrif 3: ext. alarm 240 B (B, )
115 Progr if 4: ext. alarm 240 B (B,)
116 Progrif 5: ext. alarm 240 B (B,)
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Explanations and notes:

No.

Name, fault
Fault code
Changeover

AIS

Alarm

Note:

Berors ej.

Alarm number (refers also to the supervision block number (SB)).
Corresponds to the fault display text for the alarm.
Fault code in decimal format

The letter abbreviations refer to the unit to which changeover is
caused by the fault in question:

BB primary baseband unit

RF radio sections

TX Tx direction of unit in question
RX Rx direction of unit in question

indicates the faults or causes leading to the connection of the AlS
in the faulty direction:

X AIS in the faulty direction
/L AIS only separately for each main channel
/R AIS only separately for each repeater bus

The alarm generated by the fault in question. Single use without paren-
theses. The parantheses contain two alarms of the redundant operating
mode, where the first alarm corresponds to the situation in which the
redundancy has not been lost and the second alarm corresponds to the
situation in which the redundancy has been iost and the signal can
usually not be transferred to the line or transmission path.

1 Changeover cannot be inhibited by setting
2  For repeater station operation only

3 A fault breaking the communication is indicated in the following
stages which generate an AS alarm

4 Only a B alarm is activated in the slave (unless this alarm has been
inhibited)

5 Alarm selectable by settings regardless of operating mode

6 AS alarm always active in slave, since the slave has been forced to
feed data to the line at the same time as the master

7 AIS is switched only when an over-/underflow alarm is active
simultaneously in both buffers of the changeover device

8 The alarm cannot be inhibited by setting

Atgardsforteckning
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Allmént

Radiolankutrustningen ar férprogrammerad hos tillverkaren s& nagra speciella juste-
ringar eller programmeringar skall ej behévas. Programinnehallet finns lagrat i speciella
minneskretsar i radioldnkutrustningens basbandsenheten. Alla eventuella &ndringar
utfdrs med hjalp av 6vervakningsenheten.

Kontrollera att méatprotokoll RL-49, FLT-421066, finns tiligéngligt.
Kontrollera att inga transportskador finns pa utrustningen.
Kontrollera att &ndringar enligt TOMF &r utférda. Notera i métprotokoliet.

Kontrollera att pos numret pa emballaget till utrustningen (t.ex: 32 B)
Overensstdmmer med vad som &r angivet i TDD dokumentet fér den aktuella platsen.
Note['.gtoi matprotokollet. Pos numret kan 4ven avldsas 6vervakningsterminalen under
kod "TOP4,4".

Kontrollera att utrustningen &r ritt bestyckad enligt sammanstaliningsritning
RL-49 (FLT-302959).

Kontrollera att instrument finns enligt Speciell utrustning, avsnitt 2.2.

Utrustningen skall ha varit tillslagen minst en timme innan nagra protokollforda
matningar utfors.

Byglingstabell

Kraftenheten skall vara byglad enligt byglingstabellen nedan. Byglingen &r utférd av
leverantdr och behéver ej kontrolleras om inte indikation om fel uppstar.

Pos Enhet Bygel __ Byglade stift nr
Kraftenhet NR 1 4-7, 3-8, 2-9, 1-10
NR 2 -—
NR 3 2-3
NR 4 1-2
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7.3 Kontroller och instéllningar
7.3.1 Forberedelser och identifiering

7311 Antennkabeln bér ej anslutas till utrustningen forran sandarens frekvens &r kontrolle-
rad. Antennutgangen pa utrustningen behdver inte impedansavslutas under tiden, da
ett skydd mot missanpassning finns inbyggt.

7312 Matvarden som erhalls vid métningarna inférs i métprotokoll FLT-421066.

73.1.3 Kontrollera och programmera utrustningens foljande parametrar med hjélp av over-
vakningsenheten och for in avlasta varden i matprotokollet:

Kod i OV-ferm Parameter Anmarkning
TOP 4,1 Utrustningstyp: DMR 2000
TOP 4,4 Utrustningspos nr: t.ex. 32B
MODE 2,2 Utrustningens adress: 4091 for pos A utrustn.(t.ex:32A)
4092 for pos B utrustn.(t.ex:32B)
TOP 4,5 Utrustningsidentitet: TC26000.12. 01 A
TOP 4,6 Programvara: TS26100.00 A2
TOP 6,7,3,0 Utrustningens kapacitet 49B:  4x2 Mbit/s
" 49C:  1x34 Mbit/s @
TOP 6,7,4,1,0 Linjekod for basbandet: HDB3
TOP 6,7,4,2,0 Skrambler polynom: 1-7*
TOP 6,7,4,3,0 Aktiverade basband 49B: 4 st
" 49C: 1 st
TOP 6,7,8,3 Adaptiv uteffektreglering: ange fyra vérden *

* programmeras endast da detta &r angiveti TDD

VIKTIGT !

Alia kommandon som skall utféras med dvervakningsenheten, skrivs med en bokstav-
och sifferkombination som t.ex "TOP 4,4" och efterfoljs alltid med ett
tryck pa tangenten "RET" (return).

7.3.2 Métningar
7321 Matningsspanningar (" ]

Kontrollera, med siffer-URI-meter, att spanningen - 48 V finns pa ansiutningsplinten
(utrustningens arbetsomrade &r -20 till -72V).

2322 Utrustningens sekundérspanningar

Kontrollera kraftenhetens utspanningar med hjalp av dvervakningsenhetens inbyggda
voltmeter pa kod: TOP 7,4. Toleransen pa spanningama tillats vara (x 0,2V for 5V) och

( 0,3V for 10,3V). Om fel virde erhalls sind enheten for reparation.
7.3.2.3 Sandar- och mottagarfrekvenser

Kontrollera séndarens och mottagarens frekvensnoggranhet genom att ansluta en
frekvensraknare i testuttaget MP pa utrustningens frontpanel. Med hjalp av ett kom-
mando i dvervakningsenheten kopplas dnskad frekvens till testuttaget (se nedan).

OBS! Frekvensriknaren méste vara helt uppvarmd for att ge ratt frekvens.

Kod i OV-term Testsignal Riktvirde  Tolerans

TOP 54,4 Sandarkristallens frekvens 6,25MHz 50 Hz (+15 .. +25°C)
TOP 5,4,5 Mottagarkristaliens frekvens 6,25 MHz  +50 Hz (+15 .. 25°C)
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7.3.2.4

7.3.2.5

7.3.3
7.3.3.1

7.3.3.2

7.3.3.3

7.3.4
7.3.4.1

7.3.4.2

7343

Kontroll av sandarens uteffekt

Anslut en effektmeter via en kalibrerad 30 dB dampare till antennkontakten pa
utrustningen. Anteckna vardet i matprotokollet.

Kontrollera reflekterad uteffekt

Den reflekterade uteffekten kan mitas med hjélp av évervakningsenheten, dir den
presenteras som en likspanning. Likspanningsvéardet, som ar proportionellt mot den
reflekterade effekten, anger hur bra antennutgangen &r impedansanpassad. Ge
kommando "TOP 7,5,7" och skriv in det uppmitta vardet i matprotokollet. Om spén-
ningsvérdet blir sa hogt som ca + 2V ar antennansiutningen felaktig.

Inriktning av antenn
Kontroll av antennsystem

Kontrollera antennkablar med tillhérande anslutningsdon enligt TDR-metoden. Se
underhallsféreskrift Antenner RL, UF SAMBAND 220-000002.

Forberedelser for inriktning

Stéll in antennen s& att mottagaren erhaller signal frdn motstationen. Uppratta om
mojligt férbindelse, endera p4 telefon eller éver befintligt Iankstrak, mellan de aktuella
stationerna. Uppratta dven vid behov, férbindelse mellan station och torn, s att direkt
forbindelse kan erhallas &ven mellan de torn dar inriktning skall ske.

AGC-utslaget avidses i dvervakningsenheten pa kod "TOP 7,2 INV"
Inriktning

—— OBS
Lossa antennkabeln fran eventuella kabelstéd innan inriktning pabérjas.

Utfor inriktning enligt féljande:
oBS
Antennen far inte lossas fér vridning i vertikalled och horisontalled samtidigt.

* S0k forst i horisontalled, vixelvis med antennen pa métstationen och antennen
pa motstationen.

* Nar signalen hittats, justera bada antennema, viixelvis i vertikalled och
horisontalled,
tills maximal insignal erhalls. Notera insignalnivi samt strackddmpning i
matprotokollet.

Efter avslutad inriktning, fast antennkabeln i antennstéden och bestryk samtliga stll-
och lasmuttrar med korrisionsskyddsvitska 057 (dinitrol).

Kontroll av bitfelstathet (BER) och insignalvariation ver hopp

Efter upprattad forbindelse skall kvaliteten pa bverford trafik kontrolleras. Detta kan
antir_;%_en utféras med en inbyggd bitfelsriknare som presenterar fyra parametrar enligt
CCITT G.821 i évervakningsenheten eller med yttre konventionell bitfelsraknare.

Vid normala vagutbredningsférhallanden skall bitfelstitheten vara béttre &n 1 x 10 per
hopp. Vid kontroll av bitfelstitheten, mit antalet bitfel under minst 24 timmar och for in
vardena i formeln nedan:

Bitfelstatheten(BER) = antalet bitfel (f = 2048 000 RL-49B
f(Hz) x t(s) 34368 000 RL-49C)

Vélj ndgon av miatmetoderna 1 eller 2 nedan.
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7.3.4.4
7.3.45
7.3.4.6

7.3.4.7

7.3.4.8

7.3.4.9

7.3.4.10

7.3.4.11
7.3.4.12

7.3.4.13

7.3.4.14

7.3.4.15

Metod 1 med inbyggd kvalitetsmétning
Nollstill den inbyggda kvalitetsmataren med kommando “TOP 8,1,1 + 1"
Nollstall den inbyggda bitfelsréaknaren med kommando "TOP 8,2,1"
Fortsatt darefter till punkten 7.3.4.12

Metod 2 med yttre bitfeisraknare

Anslut pa sandarsidan pulsfelsanalysatorns generatordel antingen till OK-stativets
ingang IN, eller till ingangen MAINLI (1) IN pa utrustningens frontpanel.

Eftersom RL-49B kan dverfora 4 st basband och alla skall kontrolleras s& byglas OK-
faltet eller utrustningen pa foljande satt:

RL-49B RL-49C
Bsbar@TUT ®F~~ “Basband2IN T T
Basband 2 UT till Basband 3 IN Ingen slingbildning
Basband 3 UT il Basband 4 IN
Basbanden pé motstationens utrustning byglas pa foljande satt:

RL-49B RL-49C
Basband 1 UT _ 6l ———BabandiIN T T T
Basband 2 UT till Basband 2 IN
Basband 3 UT il Basband 3 IN Basband UT till Basband IN
Basband 4 UT il Basband 4 IN

Anslut p4 mottagarsidan pulsfelsanalysatorns mottagardel antingen till OK-stativets
utgang UT, eller till utgangen MAINI (4) OUT pa utrustningen.

Utrustningens (fyra) basband ar nu kopplade i serie och provas samtidigt éver hopp.
Still bitfelsinstrumentets omkopplare i foljande lagen:

498: HDB3, 2048 kbit/s, 75Q, BIT och 2'5-1
49C: HDB3, 34 Mbit/'s, 75%, BIT och 2'%-1

Fortsatt darefter till punkten 7.3.4.12

Nollstill den inbyggda registreringen av varierande insignal till mottagaren, genom
kommando “TOP 7,3" (nolistélining sker automatiskt efter varje granskningstilifalle av
min/max vérdet).

Utfr métningen under 24 timmar och avlas darefter resultatet i dvervakningsenheten
med kommando "TOP 8,1,0" och “TOP 8,2,0" i metod 1 eller pa den yttre bitfels-
raknaren i metod 2.

Maximalt tillatna bitfel pa 24 timmar for att radioldnken skall uppfylia kravet pa
bakgrundsbitfelhalt mindre an 1x10* &r foljande: RL-49B = 177 bitfel och RL-49C =
2969 bitfel. Om antalet erhalina bitfel dverstiger tillatet varde skall varje basband
kontrolleras var for sig. Anteckna resultatet i métprotokollet.

Vid métning av bitfelstatheten skall insignalen kontrolleras. Avias i overvakningsen-
heten p& kommando “TOP 7,3" vilka min- och maxvérden som insignalen antagit till
mottagaren under méatperioden, och anteckna dessa virden samt normalvérdet i
métprotokoliet.

Insignalen skall inte andras mer an * 5 dB. Om andringen &r stdrre, kontrollera fad-
ningens orsaker.
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8 Matprotokoll RL-49 RL-49B
RL-49C

Anlaggning:. ................. Stativnr:.................
Motstation: . ................. Stativplats:. ...............
Matningen utférdaav: . ................. Datum:. ../ ... 19.....
Nedanstaende uppgifter kontrollerade: . . ... /oo .. 19.
Avsnitt enl  Kontroll av Riktvarde Uppmattvarde
UH-fskr

Allmant

Okulérkontroll OK

Modifieringsstatus Géllande TOMF

Frekvenskontroll ** posnr:
7.3.1 Forberedelser och identifieringar

u . Riktvard
TOP 4,1 Utrustningstyp: DMR 2000
TOP 4,4 Utrustningens pos nr: (t.ex 32B) *

TOP 6,1,2 Utrustningsadress fér TMS
MODE 2,2,1

TOP 4,5 Utrustningens identitet:
TOP 4,6 Programvara:

TOP 6,7,3  Utrustningens kapacitet 49B:

" 49C:
TOP 6,7,4,1 Linjekod for basbandet:
TOP 6,7,4,2 Skrambler polynom:
TOP 6,7,4,3 Basband:

Pos A utrustn = 4091

Pos B utrustn = 4092

26000.12 01 A

26100.00 A2

4x2 Mbit/s

1x34 Mbit/s

HDB3

1-7*

49C 49B 1 Aktiverad

49B 2 Aktiverad

49B 3 Aktiverad

49B 4 Aktiverad
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Avsnitt enl  Kontroll av Riktvarde Uppmattvarde
UH-fskr ‘
Adaptiv uteffektreglering
- L&g fadningsmarginal 10° *
- Fadningsmarginal 10° *
- Fadningsfordrdjning Tt *
- Bitfelsférdréjning T2 *
7.3.2 Matningar
7.3.2.1 Matningsspanning - 48 V (-20 till -72V)
7.3.2.2 Sekundarspanningar +50V £0,2V
-52V £02V
+10,3V 03V
7.3.23 Sandarkristallens frekvens - 6.25 MHz + 50 Hz
Mottagarkristallens frekvens ~ 6.25 MHz + 50 Hz
7324 Siandarens uteffekt Hég = + 28,0 dBm
Lag (min atten) *
7.3.25 Reflekterad effekt <+2V
7.3.33 Mottagen insignalniva * idBm
Strackdampn As (dampsats) * idBm
7.35 Tjanstekanal -3,5dBm+1,0dB
7.3.6.2 Larmgranssnitt Larmutging 1,2345 PA1 =
PA2 =
Larm 3 =
Laim 4 =
Larm 5§ =
7.3.7.12 Bitfelsmatning <10 *° per hopp Metod 1:
Metod 2:
7.3.7.15 Varierande insignal .410dB, Normal=_____ min =
max =

* _ Forin det varde som &r angivet i TDD-dokumentet

* _ Anteckna inga frekvenser utan endast pos nr (t.ex. 32 B).




