			


Paging Transmitters PM Checks


Revision 4004.1	Date 5/12/96





Models:


45 Watt    QT599X


250 Watt  QT-799X, GL-T8500 


500 Watt   GL-T8600�
C.S.


Techops Phone # 1-800-759-8324		Make no changes to station without Tech-Ops  approval


	Readings outside normal values should be discussed with Tech-Ops for recomendations


	Site Name/ Unit Id _______________________________________	Date: ____________





	City: ___________________ St. ___________	Station Id __________  F1___   F2___


	Model Transmitter _____________________ 	Serial Number ___________________


	Model Reciever _______________________	RX Frequency ___________________


	Data Circuit __________________________	Connected to ____________________


	POTS phone number ___________________	Connected to ____________________


	POTS phone number ___________________	Connected to ____________________


	Shop Name ______________________________ 	Tech: __________________________





Goal and Intent: The PM check is intended to check the operation of a working station and to confirm / verify the station function and setup to meet or exceed the standards of  Skytel. The Pm check is not limited to the checks below. You should observe and generally address anything that could result in a decrease in reliability of the station operation.








Instructions:





	Perform the PM inspection and fill out the data in the blanks provided. Note any problems in the system checkout. Make no changes to the site parameters and alignment without Tech-Ops Approval. Open work ticket to initiate a repair. Call Tech-Ops for approval prior to taking the station off the air. Advance notice to Tech-Ops of planned or scheduled work would greatly be appreciated.





	Copy the requested information on the “Just the Facts FAX” and send or fax a copy of the 1 page data to the local TM for PM status reporting. Maintain the remainder of the worksheets / procedure for base line information in the station repair log to assist you in repairs until the next PM.





Test Equipment Required


Computer with terminal program N,8,1 9600


Serial Db9 cable


Bird Model 43 with 250 watt and 50 Watt element at specified freq operating range (Or equivelent)


6” RG 393 “N” test jumper or equivelent


Service Monitor with Spectrum Analyzer


























�
Site Inspection						    		           Verify / Record #


	Inspect Transmitter cleanliness and overall tidiness - Clean as necessarily


	Check Rf Cables routing, are connectors tight, are cables secure.			_____


	GPS antenna Mount - Inspect for security						_____


	Station Back for loose wires and Wire routing.- Tie up loose wires			_____


	Check Fans for operation, Verify Transient suppression and station grounding		_____


	Any additional installation weakness, Note Exceptions on Comment section		_____


	For more detail, Refer to Installation guide in Skytel Systems manual


Receiver Operational Checks





	Connect Receiver Antenna input to Spectrum Analyzer


	Set: Spectrum Analyzer - 20 khz per division and  for receiver frequency





		Measure and record receive level 			Level _____Dbm


          


                            Measure and record baseline noise level                    Level_____Dbm


	


	Set: Spectrum Analyzer -100 khz per division and for receive frequency 


		Are any carriers seen with in +/- 500khz  > than 40dbm above measured rx level ?_____





	Receiver Frequency Check    (Skip this test if  RL72/73/903 Model Receiver)


	Equipment Needed: Service Monitor, sniffer cable.


	To construct Sniffer cable: Take 3-4’ piece of  RG-58 or similar cable with a BNC male 		connector on one end.  Strip back 3” of shield leaving center conductor insulator intact.





	Connect sniffer cable to service monitor’s antenna input and place near receiver 	oscillator/crystal.


	





	Set Service monitor to the Local Osc. frequency calculated from the chart below.


   	


	Record measured frequency error. ( If > than +/- 1.5 Khz call Tech-Ops, 


	adjustment may be required)                                                                       Freq error _______





ttttjh          Receiver�
Operating Freq �
    IF Freq       �
Local Osc. Freq�
�
Ttttt           RL-70  �
                         (plus  )�
   11.2 Mhz.       (=)      �
�
�
                  RL-451�
                        (minus)�
   11.2 Mhz.       (=)�
�
�
                  RL-900�
                        (minus)       �
   10.7 Mhz        (=)�
�
�



	SINAD Measurements


	Equipment Needed:   Signal Generator equipped with a SINAD option or external SINAD meter.


				


	Connect  cable from Signal Generator to Receiver Input


	Connect  Scope probe or suitable cable from SINAD input to rx audio high and ground on 	rear terminal of receiver: 


Connections�
RL-451�
RL-70/72�
RL-900�
�
Audio High�
TB1-7�
TB1-7�
TB2-1�
�
Audio Low �
TB1-8�
TB1-8�
TB2-7�
�



	Record levels but make no adjustments without Techops Approval


	              Set signal generator to receive frequency and adj level to -65Dbm or 100uV  


		Set to generate 1khz tone with 3 khz deviation ( 2 Khz. Deviation if Narrow Band Rx)


	


				


		Reduce generator output until a 12db SINAD reading is achieved and record level.


		(If level is > .75uV or 108 Dbm call Tech-Ops, receiver repair /


		alignment may be needed.                                                               Level _______Dbm





	








C2000									            Verify / Record #


	Log onto C 2000 unit with password H2AWK						


	Enter the Version of Software							_____


	Go to Status Screen (Menu item #1)								


		GPS lock (4 Satellites minimum)						_____


		Estimated Time Error							_____


		Modem Syncronized and Modem Recieving (YES)				_____


		Link Bit Errors (should be 0) Call Tech-Ops if greater than 0	Record # Errors ;	_____


		# active Alarms (Should be 0 when PM Completed)				_____


		Exciter mode (On Line)							_____


	Go to Link Input Configuration Screen (#4)


		Check Link ID (Unique per Market)	Record	Link ID #	____________


		Alternate Link Id (F1=111 F2 = 222)	Record	Link #		____________


		Type = Analog 9600						____________


		Link Channel = 1							_____


		Modem Syncronized and Receiving = Yes					_____


		Analog Signal to Noise ratio (Ideally >= 20 db)			___________dB


			Contact Techops if <20 db could be RX problem and Repair may be necessary


		Link Level = OK								_____


	Go to Output Configuration Screen (#6)


		Exciter Mode should be On Line					_____________


		Exciter / pa delay (16us for PSL exciter, 4407 for DSP exciter, 0 for GL 4L)    _______


		Note Simulcast Offset delay (defined by Skytel Plan)                                        _______





	Go to Alarm Configuration Screen (#8)


		Go to Analog Input Calibration (#2)


		Verify that all Current Values fall within the programmed High and Low Limit	______


		All other screens are programmed by Techops


	Go to Syncronization Configuration Menu (#9)			            Verify / Record #


		Syncronize to GPS = YES ( Contact Techops if  NO)				______


		Estimated time Errors = 1 (If greater than 1 and or drifting Possible GPS Problem)____


		Verify GPS Receiver Status = FULL ACCURACY				______


		GPS Satellites = 4 or more satellites locked onto GPS (4 MIN)  # Satellites	______


		Record Link/GPS Difference                                                                               ______


























�



DSP Exciter


	Note: DSP exciter Freq and Deviation is software controlled


		Connect Computer to DSP exciter and Verify Programmed freq and Deviation on DSP


	Read off the Main Status Screen


		Read version of Software	Control ver ________	DSP ver_________


			F1 Freq = 931.9375 for all 8 channels, F2 Freq = 931.4375 for all 8 channels


              Record for all DSP Exciters                            Only Record for  85/8600 series transmitters         	


	Deviation = 4500				FWD PWR  ___________ REV PWR __________


	Operating channel = 1			Pre Amp      ___________ IPA            __________


	Offset         ___________ hz		Driver 1      ___________  Driver 2     __________


	VCO 1 voltage ____________v		Pa 1 A         ___________ Pa 1 B        __________


	VCO 2 voltage ____________v		Pa 2 A         ___________ Pa 2 B        __________


						Pa 3 A         ___________ Pa 3 B        __________


						Pa 4 A         ___________ Pa 4 B        __________





Test Equipment Measurements





	Install Wattmeter Onto Station Telewave Power Monitor or Isolator Output


		Do not use test jumper longer than 6” to connect wattmeter.	  ______Watts


	Observe Station Freq and Deviation on Service Monitor





	Calibrate Front Panel Wattmeter and adjust total station output power


		Front of station -Set PA Power output Pot for station rated ouput power on Front panel 					fwd power meter


		Rear of  station - Adjust Telewave Power Monitor FWD power pot (AGC) for Station 					rated output power on Wattmeter installed at Power Monitor output 					connector.


									          _________ (check)


	Verify Front Panel Meter Readings - Set Meter switch to MULTIMETER


	               Typical Values read with Station operating at Rated Power


						           Before Adj.     After Adj.


Forward Power�
Station Rated Power�
_______�
     _______�
Watts�
�
Reflected Power�
3->5 �
_______�
_______�
Watts�
�
Pre Amp�
200 -> 250�
_______�
_______�
ma�
�
IPA�
1.75 -> 2.75�
_______�
_______�
Amps�
�
Driver�
5-> 7�
_______�
_______�
Amps�
�
Pa #1�
5-> 7�
_______�
_______�
Amps�
�
Pa #2�
5-> 7�
_______�
_______�
Amps�
�
Pa #3�
5-> 7�
_______�
_______�
Amps�
�
Pa #4�
5 ->7�
_______�
_______�
Amps�
�
	Note: All of the pa module current readings should be close to the same readings +- 1.0 amp


	


	Connect Exciter output to Service Monitor to Measure TX Freq and Deviation 


	Skytel plan calls for 4500 hz deviation and F1 Freq = 931.9375 all 8 channels , 


		F2 Freq = 931.4375 all 8 channels 





		Tx Freq___________Mhz		





		Deviation with Data __________ khz   This will not be a true reading but it should be


						       about 5 khz. Notify Tech-Ops if it is extreme.











PSL and 4L exciters - Refer to Manual for Freq / Deviation settings. Set Deviation to 4.5 khz


PSL exciters:





			Sw1/3:- Modulate RF with paging data?


				Connect Exciter Output to service monitor to measure freq error.


				Change SW1/3 to Open  (Removes Modulation)


				Measure Freq Error plus offset on Service Monitor	Error _____ Hz


				Change SW1/3 to Closed  (station will modulate with paging data)





			Sw2 - Modulation setting (4500 hz deviation setting)


			 	SW2/1      Open


				SW2/2      Closed


				SW2/3      Open


				SW2/4      Closed





			Sw3 - Frequency offset setting switch


				Report Offset    Read Switch bank 3     ___   ___   ___   ___


				See table below for  carrier frequency offset  _____  hz. 





			Sw3/1	Sw3/2	Sw3/3	Sw3/4	Freq offset


			Closed	Closed	Closed	Closed	-80 hz


			Closed	Closed	Closed	Open	-70 hz


			Closed	Closed	Open	Closed	-60 hz


			Closed	Closed	Open	Open	-50 hz


			Closed	Open	Closed	Closed	-40 hz


			Closed   Open 	Closed	Open	-30 hz


			Closed	Open	Open	Closed	-20 hz


			Closed	Open	Open	Open	-10 hz


			Open	Closed	Closed	Closed	0 hz	Factory Setting


			Open	Closed	Closed	Open	+10 hz


			Open	Closed	Open	Closed	+20 hz


			Open	Closed	Open	Open	+30 hz


			Open	Open	Closed	Closed	+40 hz


			Open 	Open	Closed	Open	+50 hz


			Open	Open	Open	Closed	+60 hz


			Open	Open	Open	Open	+70 hz





		Instructions for Checking Offset Frequency on PSL exciters


			1. Connect Exciter output to Service monitor input (RF input connector 				     capible of accepting Exciter power)


			2. Set SW1 switch #3 to Open (turns off paging data modulation)


			3. Set SW3 switches 1 through 4 to Factory setting with 0 hz offset.


			4. Read Frequency Error on Service monitor & note error.       _________hz


			5. Change SW3 switches 1 through 4 to Skytel specified offset.


			6. Read Frequency Error on Service monitor. Error will change from the


			     reading in step 4 by the amount of the offset programmed on SW3.


			7. Change SW1/3 to Closed (Turns on Paging Data Modulation)


			8. Connect Exciter output to PA input			Check ______

















4 L Exciters





	Connect Exciter Output to Service Monitor





	Set: Data - Remote - Analog Switch to the Analog Position (Removes Deviation)





		Measure  exciter frequency and note Freq Error...			Error _____hz





	Set: Data - Remote - Analog Switch to the Data Position 


		(Station now deviates with Paging Data) 





	Connect Computer to C2000


	Record levels but make no adjustments without Techops Approval


		Go to Output Configuration Screen


		MAKE SURE THE EXCITER OUTPUT IS CONNECTED TO TEST EQUIPMNET


		Set Exciter mode to Test	


		Observe “STAIRSTEP” Waveform on Spectrum Analyzer Demodulated Waveform


										CHECK_____	


		Set Deviation (#6) to:


-100 %�
- 33 %�
+ 33 %�
+ 100 %�
�
LL�
LL�
LL�
LL�
�
									Reading	____


		Adjustment = -Hi pot to TX freq - 4.5 khz (Compensate for Freq Error)	





		Set Deviation (#6) to:


-100 %�
- 33 %�
+ 33 %�
+ 100 %�
�
LH�
LH�
LH�
LH�
�
									Reading ____


		Adjustment = -Low pot to TX freq - 1.5 khz (Compensate for Freq Error)	





		Set Deviation (#6) to:


-100 %�
- 33 %�
+ 33 %�
+ 100 %�
�
HH�
HH�
HH�
HH�
�
									Reading ____


		Adjustment = +Low pot to TX freq + 1.5 khz (Compensate for Freq Error)	





		Set Deviation (#6) to:


-100 %�
- 33 %�
+ 33 %�
+ 100 %�
�
HL�
HL�
HL�
HL�
�
									Reading  ____


		Adjustment = +Hi pot to TX freq + 4.5 khz (Compensate for Freq Error)	





		Put paging back on line:


		Set Deviation (#6) to:


-100 %�
- 33 %�
+ 33 %�
+ 100 %�
�
LL�
LH�
HH�
HL�
�
		Observe “STAIRSTEP” Waveform on Spectrum Analyzer Demodulated Waveform


										CHECK_____	


		Set Exciter mode to ON LINE


		Connect Exciter output to PA input					CHECK____














Document Rf Devices Installed


			Device				     Yes	     No


Rx Spitter                                                                                                   �
___�
___�
�
Rx Bandpass�
___�
___�
�
Tx Combiner�
___�
___�
�
Tx Bandpass /Notch Filter�
___�
___�
�
Tripple Circulator�
___�
___�
�



Perform this step if the station has one of the above RF devices installed on Tx output


         Connect Wattmeter to Cavity output (into Transmission line)      FWD _____REV_____  Watts


	Compare cavity output to station output power (Cavity input verses Cavity output)	


		If techops instructs to tune cavity perform this procedure  


		Name of  Techops representative authorizing Cavity tune __________________


		(Tuning cavity Using High Power may damage cavity!!!)


			1. Connect Exciter ouptut to cavity input.


			2. Connect Wattmeter to Cavity output


			3. Terminate Wattmeter output into 50 ohm dummy load


			4. Adjust cavity for maximum through-put


			5. Connect Transmission line to Wattmeter output.


			6. Connect Exciter to Pa input and measure Cavity Output Power    _____Watts


			7. Remove Wattmeter and reconnect RF cables to normal paging connections


		





Log onto C2000 


	Verify No active alarms. 


	Clear Alarm history


	Verify that Battery Backup Unit is in the on position


Remove test equipment and verify station is paging.


Upon completion of procedure contact Tech-Ops prior to leaving site.


Report PM data to TM for Data base update.





Problems Noted:_______________________________________________________________________





_____________________________________________________________________________________





_____________________________________________________________________________________





_____________________________________________________________________________________











Comments:____________________________________________________________________________





_____________________________________________________________________________________





_____________________________________________________________________________________

















�
Just the Facts Fax


Paging Transmitter PM Data





	TM Name: ________________________________________ PM Date: ____________





	Site Name _______________________________________	Unit Id ________


	City: ___________________ St. ___________	Site Id __________  F1___   F2___


	Model Transmitter _____________________ 	Serial Number ___________________


	Model Reciever _______________________	RX Frequency ___________________


	Data Circuit __________________________	Connected to ____________________


	POTS Phone Number ___________________	Connected to ____________________


	POTS Phone Number ___________________	Connected to ____________________





	Shop Name ______________________________ 	Tech: __________________________


	Shop Phone #:__(_____)________-_____________








Reporting Data





Readings�
____�
Wattmeter FWD power �
�����_________�
�
C2000 Software Ver�
____�
Wattmeter REV power�
_________�
�
Link ID #�
____�
Measurements:�
�
�
DSP Control Version�
____�
Rx Sens. (12dB Sinad)�
_______dB�
�
DSP Version�
____�
Site Floor Noise�
_______dB�
�
Alt Link ID#�
____�
Rx Frequency Error �
_______hz�
�
Link Bit Errors�
____�
Station Output power�
_______W�
�
Analog S/N Ratio�
____�
Cavity output power �
_______W�
�
Exciter Delay�
____�
Data Deviation observed�
_______khz�
�
Simulcast Offset Delay�
____�
Offset Delay inserted�
________hz�
�
# Satellites GPS is locked on�
____�
Front Panel Meter readings�
�
�
Syncronized to GPS. Y/N?�
____�
FWD Power�
_______W�
�
Type of Exciter (Dsp/PSL/4L�
____�
REV Power�
_______W�
�
Exciter PA Delay (4407/16/0)�
____�
Pre Amp�
_______A�
�
DSP VCO1 voltage�
____�
IPA�
_______A�
�
�
DSP VCO2 voltage�
____�
Driver�
_______A�
�
�
Repair Initiated Y/N?�
____�
PA #1 ( A, B)�
_______A�
_______A�
�
IF yes Work Ticket Number�
____�
PA #2  (A, B)�
_______A�
_______A�
�
�
�
PA #3  (A, B)�
_______A�
_______A�
�
�
�
PA #4  (A, B)�
_______A�
_______A�
�
Document Rf Devices Installed


			Device				     Yes	     No


Rx Spitter�
___�
___�
�
Rx Bandpass �
___�
___�
�
Tx Combiner�
___�
___�
�
Tx Bandpass /Notch Filter�
___�
___�
�
Tripple Circulator�
___�
___�
�
Comments:__________________________________________________________________________


____________________________________________________________________________________


____________________________________________________________________________________


____________________________________________________________________________________
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