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壹、 工程概要及監造依據

1.1工程概要
1.工程名稱：行車調度無線電話系統

2.工程主辦機關：交通部台灣鐵路管理局

3.設計單位：中華顧問工程司

4.監造單位：中華顧問工程司

5.立約廠商： 三商電腦股份有限公司(主要無線電設備廠商MOTOROLA公司) 

6.工程地點：台灣鐵路管理局主線及各廠、段、車站。

7.工程期限：配合台鐵分段營運需求，本案分為下列二期完工：

(1)第一期應於中信局決標通知日後24個月內完工，範圍如下：

A.宜蘭經台北至屏東間之無線電話設備(含UHF射頻光收發設備、無線電中繼器、漏波同軸電纜、戶外型天線設備及室內型天線設備)、傳輸系統、戶外型機櫃、電力系統及鋼結構。

B.環島無線電話設備之無線電轉播站、遠方終接器、桌上台、公路工程車車上台、無線電手機及測試儀器。

C.中央調度系統

D.錄音設備

E.管道與纜線

(2)第二期應於中信局決標通知日後30個月內完工，範圍如下：

A.宜蘭經台東至屏東間之無線電話設備(含UHF射頻光收發設備、無線電中繼器、漏波同軸電纜、戶外型天線設備及室內型天線設備)、傳輸系統、戶外型機櫃、電力系統及鋼結構。

B.無線電話設備之動力機車車上台。

 8.工程規模概述：
本案工作範圍主要為建設鐵路行車保安設備改善案行車調度無線電話系統(簡稱行車調度無線電話系統)，台鐵鐵路範圍約1,100公里包含鐵路主線、支線、臨港線及全長約160公里隧道區。本案工程計畫將既有台鐵站車無線電話系統及台北地下化區間TMS無線電話系統更新為行車調度無線電話系統，並將現有台北、彰化、高雄、花蓮調度所集中於台北綜合調度所，鐵路沿線計畫設置128套轉播站及佈設光纜，立約商負責本案工程與台鐵環島同步光傳輸網路(SDH)、台鐵全線自動電話交換系統連線；本案工程介面包含動力機車車上台與列車防護無線電系統介接，並預留行車管理系統、旅客資料系統及數據傳輸介面，器材設備包含無線電話設備、中央調度系統、錄音設備、傳輸系統、戶外型機櫃、管道與纜線、電力系統及鋼架等設備。

本案立約商須按規範規定負責本系統架構發展、現場勘查、系統施工設計、製造、工廠測試、包裝、運輸、接收、安裝、訓練、工地測試、組立測試及使本案行車調度無線電話系統與設備均能獲得最佳性能之各種調校、二年之保固與維護二年之運轉管理及既設無線電系統拆除等之相關事宜。主要設備及數量有無線電轉播站128套及鐵塔、動力機車車上台1130套、無線電手機5400套、各式漏波電纜約170公里、各式充膠光纜約1180公里、中央調度系統各式設備及傳輸設備等。

9.工程預算：約新台幣19億元。

1.2監造依據
1.依據「行車調度無線電話系統工程合約」技術規範15.2節
工廠檢驗與測試相關規定，買方得派員參與無線電主要設備之出廠檢驗測試。
2.經本局90.8.9九十鐵人二字第16480號函陳報，並奉交通部90.8.21交人九十字

第051048號函核准辦理。

3.依據核定之無線電轉播站硬體設計文件及工廠檢驗與測試計劃文件辦理。
貳、出國監造成員及行程表
2.1成員

台灣鐵路管理局　

電務處電訊中心副主任　李憲清

彰化電務段技術主任    林榮祥

中華顧問工程司(委託監造代表) 

電機部計劃副理 劉邦俊

2.2行程表

	出國行程說明
	日期
	地點
	行程概述

	
	92/11/25 (六)
	柏林
	去程

	
	92/11/16 (日)
	柏林
	去程

	
	92/11/17 (一)
	柏林
	德國MOTOROLA公司TETRA系統架構及檢驗工作簡報

	
	92/11/18 (二)
	柏林
	德國MOTOROLA公司TETRA系統架構及檢驗工作簡報

	
	92/11/19 (三)
	柏林
	確認MBTS出廠檢驗方法及報告內容

	
	92/11/20 (四)
	柏林
	第三獨立公正檢驗單位CTCS說明抽樣測試程序及簡報

	
	92/11/21 (五)
	柏林
	出廠檢驗報告簽認，抽樣測試報告簽認

	
	92/11/22~23 

(六~日)
	柏林
	資料整理

	
	92/11/24 (一)
	柏林
	確認倉儲將被轉運至台灣之77套MBTS設備

	
	92/11/25 (二)
	柏林
	工廠介紹簡報(MBTS)工廠生產流程及品管作業

	
	92/11/26 (三)
	柏林
	召開測試綜合檢討會

	
	92/11/27 (四)
	柏林
	回程

	
	92/11/28 (五)
	台北
	回程


參、無線電轉播站系統功能概述

3.1無線電轉播站(MBTS)系統功能

本無線電轉播站連同其他子系統及輔助設備提供無線電波通訊用以涵蓋台灣鐵路管理局(TRA)軌道沿線，MBTS安裝之地點，原則上為台鐵沿線車站或廠段所在位置。MBTS無線電轉播站是MOTOROLA Dimetra-IP通信系統設備中所使用的無線電轉播站類型之一，採用陸上中繼無線電系統（TETRA）標準。

　　本系統允許用戶相互通信，以及使用射頻系統作為媒介來調度派遣無線電及電話用戶。射頻系統包含合理分配MBTS頻道數量和可能的與網路基礎結構相連的MBTS站台。

　　依靠本系統的運作可提供個別呼叫(半雙/全雙工)，群組呼叫(半雙工)，電話呼叫(全雙工)，短訊服務（SMS），和封包數據傳輸(packet data)。

MBTS轉播站與本行車調度無線電話系統中之連線運用，如附圖3.1所示。
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附圖3.1  TRA 行車調度無線電話系統架構圖
3.2轉播站基本結構

轉播站設備結構示意，如附圖3.2所示。
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附圖3.2   轉播站基本方塊圖

1.無線電轉播站依照以下配置運作。
●(1+1) 模式轉播站運作

低傳輸量的站台將使用(1+1)無線電轉播站無線電操作，此模式配置一個運轉無線電轉播站 (active BR)和一個備用無線電轉播站 (standby BR)，當運轉無線電轉播站出現故障時，備用無線電轉播站將接替它進行操作。

●二個無線電轉播站運作

高傳輸量的站台將使用兩個無線電轉播站以滿足傳輸負載。當一個無線電轉播站出現故障時，第二個無線電轉播站將繼續工作，然而該轉播的傳輸容量將減少。轉播站能接收系統控制及網管系統設備命令，完成全自動頻道調撥等功能。

2.天線輔助系統包含GPS接收天線設備。每一個轉播站配備一個GPS天線以獲取來自GPS的時間資訊達到同步的目的。GPS定位對於無線電轉播站運轉具有重要的意義。天線應安裝在對空視野開闊的戶外。如果位置選擇不好的話，將會影響MBTS 追蹤的衛星數，進而導致MBTS同步失敗。天線輔助系統的另一個設備是RF天線。其中一組天線作為雙工天線，即該天線可以同時傳輸和接收資料。另一條天線僅用於接收資料。 

3.各MBTS需與臺北綜合調度中心建立連線進而提供廣域的通信涵蓋率。傳輸類型為E1介面。故障引起的站台連線中斷將導致MBTS退回到單一站台中繼轉播通信模式(Local Site Trunking)。MBTS無線電轉播站外觀圖如附圖3.3。
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附圖 3.3  MBTS無線電轉播站外觀圖

3.3設備特性介紹

MBTS主要功能如下所示：
●無線電線路格式化，解碼，同步和錯誤控制

●移動通信無線電轉播站同步控制管理（定時提前）

●無線電線路品質測定（信號品質評定）

●站台對站台同步

●介面轉化－－無線電線路至網路設備

●多部無線電收發器切換功能（無線電載波）

●空中介面加密

●單一站台中繼轉播通信模式(Local Site Trunking)

●操作，維護和管理代理

MBTS機箱包括TETRA站台控制器（TSC），一至兩個無線電轉播站無線電（BR），一套電力供應裝置（PSU），和射頻訊號分配系統（RFDS）。RFDS 由發射結合器（Hybrid Combiner），接收耦合器(RMC)，類比功率監控器(APM)，雙工器(Duplexer)，以及功率放大器(PA)組成。

MBTS可以擴充第二個機箱配置以增至2＋2無線電轉播站無線電，用以增加系統通信容量。

MBTS由位于中心基礎機構的網路管理系統（Network Management, NM）來運作管理。

MBTS和網路管理系統之間的通信透過E1介面連接。NM可以下載最新的設定檔至MBTS，同時從MBTS接收警報/偶發事件資訊以及性能統計資訊。

3.4設備機箱

MBTS設備機箱包含以下模組：

●接線面板（機箱上端）

●雙工器

●預選器

●發射結合器

●接收耦合器

●類比功率監控器

●TETRA站台控制器（與遠端GPS接收模組同時使用）

●無線電轉播站無線電控制器(BRC)，發射模組，接收模組和功率放大模組（無線電轉播站無線電元件）

●電源供應模組
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附圖 3.4-1  MBTS機箱內方塊圖
下列模組被安插於機箱內之背板上：

●發射模組(EXC1 / EXC2)
●無線電轉播站無線電控制器(BRC1 / BRC2)
●接收模組(RCV1 / RCV2)
●接收耦合器（RMC）

其他模組以線路與背板連接。

TETRA站台控制器（TSC）安裝在機箱門上。前面板指示器LED和RS232服務介面接頭使用方便，操作簡單。機箱門可以上鎖以防止未經授權的開門操作，機箱門開啟時將會產生一告警。

TETRA站台控制器(TSC)僅用於主機箱，按照所要求的頻道數目，MBTS在主機箱內可安裝兩套無線電轉播站無線電（BR），並在擴充機箱內可選配安裝一至兩套無線電轉播站無線電。

肆、出廠檢驗與測試

4.1合約規範相關要求 

1.為確保本案無線電轉播站設備之品質，達成預期功能，於製造安裝施工過程中及完成時，立約商須陸續實施各階段之檢驗測試。

2.出廠檢驗測試分為種類檢驗與數量點檢，外觀與結構檢驗及性能測試，檢測項目須至少如下列各項所列。

(1)種類與數量點檢

出廠檢驗測試時須依契約文件所要求逐一核對設備之種類與數量。

(2)外觀與結構檢驗

檢驗項目包括如下：

A.機體外型尺寸

B.各類設備規格內規定之各類單元、模組、系統軟體、介面等是否完整配置

C.設備之名牌須標註製造廠商名稱、序號等資料

D.規範或送審資料所註明之配件規格、種類與數量

E.設備運作安全警告標示之裝設

F.在規範及送審資料所要求者

(3)功能及參數特性測試

每批依CNS 2779抽樣標準之特殊水準S-2允收值(AQL)為1.0抽驗無線電轉播站；立約商應委託具公信力之第三者檢驗機構依測試計畫檢驗，並將檢驗合格報告提送買方核可後，始得運交工地，買方得派員參與第三者檢驗機構之檢驗。

A.共同測試項目

(A)機殼絕緣防護性能

(B)設備安全防護功能

(C)電源測試

將電源電壓調至設備額定電壓容許變動範圍，檢驗受測設備功能，不能有任何異常現象。

(D)環境測試

在規範所要求溫度及濕度變化範圍內，檢驗受測設備功能，不得有任何異常現象。

4.2出廠檢驗與測試摘要 

1.檢測範圍

依據合約需求規範書第二部份第15.2節規定，Motorola 於德國柏林生產交貨之轉播站設備(MBTS)，將由公信之第三者檢驗機構依照本測試計畫所述之測試程序實施檢驗。
(1)抽樣日期：2003年9月26~29日

(2)檢測日期：2003年9月29日~ 2003年11月21日
(3)檢測地點：德國柏林
(4)檢測單位：G-CTCS 測試實驗室(Test Laboratory)

Am Borsigturm 130,

D-13507 Berlin
Germany

(5)檢測執行人：Doris Fuchs
(6)第三獨立公正檢驗機構G-CTCS(EN ISO/IEC認證字號：17025)依據CNS 2779標準等級 S-2 第 1.0所訂，轉播站 (MBTS) 應抽樣檢測數量為 3，詳如下表所列：

表 4.2-1 CNS2779 S-2 AQL 1.0 抽樣標準 
	設備總數量
	抽樣數

	2 to 8
	2

	9 to 15
	2

	16 to 25
	2

	26 to 50
	3

	51 to 90
	3

	91 to 150
	3

	151 to 280
	5

	281 to 500
	5

	501 to 1200
	5

	1201 to 3200
	8

	3201 to 10000
	8

	10001 to 35000
	8

	35001 to 150000
	13

	150001 to 500000
	13

	500001 and above
	13


2.功能及參數特性測試概述
所有測試參數係依照歐洲電信標準協會(ETSI)及歐洲電器協會(IEC)所訂為準。詳細資訊請參考網站http://www.etsi.org/。

(1)機殼絕緣設備安全防護性能
主要依據IEC/EN60950-1標準辦理，主要需求如下，詳細測試報告祥附錄B.
表4.2-2 機殼絶緣設備安全防護測試項目

	測試項目
	合格標準

	於AC電源初級及接地端輸入1500V AC 高壓60秒
	AC電源初級對外殼端之洩漏電流不得大於3.5mA，或低於輸入電流之5%。

	於AC電源初級及次級端輸入2000V AC 高壓60秒
	 AC電源初級對次級端絕緣(insulation)需良好，無擊穿現象。


(2)中繼通訊模式射頻測試
測試計畫係依照ETSI標準 EN 303 035-1 v1.2.1（2001 Dec版本）及相關測試 方法 EN 300 394-1（2001 Apr. 版本v.2.3.1）中繼通訊模式射頻測試項目如下表所示，其餘詳附錄C

表4.2-3 收發訊機測試項目

	測試項目
	合格標準

	Transmitter發射部分
	

	Transmitter output power 輸出功率
	40dBm

	Adjacent channel power 相鄰頻道功率
	-36dBm

	Unwanted emissions far from carrier 傳導發射載波
	-55dBm(<frb)

-70dBm(<frb)

	Unwanted radiated emissions輻射發射載波
	-36dBm

	Unwanted emissions during the BLCH傳導發射載波
	-30dBc


	Receiver接收部分
	

	Nominal error rates誤碼率
	BER<0.488%

	Dynamic reference sensitivity performance動態靈敏度
	BER<8.96%

	Reference interference performance干擾選擇度
	BER<6.72%

	Blocking characteristics阻斷特性
	BER<4.88%

	Intermodulation response rejection互調變拒斥
	BER<4.88%


	Transmitter/Receiver一般部分
	

	Modulation accuracy調變穩定度
	RMS Vector error<10%

	Carrier frequency accuracy頻率穩定度
	±0.2PPM


(3)環境測試
測試計畫係依照下表ETSI標準所列，其功能必須正常。

表4.2-4 環境測試項目

	項次
	測試項目
	測試項目及條件
	測試週期
	測試單位

	1
	工作溫度
	-20°C to +55°C / active meas

conform to ETS 300 019-1-3 class 3.3
	4-8h storage

+ test time
	CTCS

	2
	倉儲溫度
	a) Storage at -40°C (72h) -> 

post –test functional meas at ambient temp.
	72h storage
+4h at 25°C

+test time
for each temp.!
	PQE and meas at CTCS

	
	
	b) Storage at +70°C (72h) -> 

post –test functional meas at ambient temp.

conform to ETS 300 019-1-2 class 2.3
	
	

	3
	工作濕度
	+30°C / 93% RH / active meas after 4 days storage

conform to ETS 300 019-1-3 class 3.2
	96h storage

+test time
	(CTCS)

	4
	倉儲濕度
	See No. 3

conform to ETS 300 019-1-1 class 1.1
	“ 
	“ 


五、心得與建議

5.1心得

1.派遣式無線電系統發展概述
目前派遣式無線電話系統語音訊號傳送時，依其調變技術可分為類比及數位調變兩大系統，而兩系統技術各有其不同之特性，但類比與數位系統控制訊號傳送時，兩者調變技術同樣採數位調變技術，以資料型態方式傳送，兩者差異在於其傳送速度之高低，可運用於不同資訊傳輸需求，其基本特性比較如下表：

表5.1-1  各無線電系統基本特性比較表
	系統

比較項目
	Tetrapol

(數位)
	APCO-25

(數位)
	TETRA

(數位)
	MPT1327、APCO16、

日系   (類比)
	同頻發射類比

無線電系統

	1.設備供應商
	AEG,DASA,

SIEMENS(系統)

other
	Motorola(系統)

EF Johnson(車手機)

Racal(車手機)、other
	Motorola、Nokia、Simoco、Macorni
	Tait(系統)、

Motorola(系統)、

Hitachi(系統)、other
	Tait、Motorola、

EF Johnson、other

	2.基地台功率
	25W
	40W
	20W
	40W
	40W

	3.車機功率
	10W
	25W
	3W(10W)
	25W
	25W

	4.手機功率
	2W
	4W
	1W
	4W
	4W

	5.頻寬
	12.5KHz/1CH
	12.5KHz/1CH
	25Khz/4CH
	12.5KHz/4CH
	12.5KHz/4CH

	6.預估發展前景
	可
	可
	優
	可
	可

	7.動態頻道調撥效率
	優
	優
	優
	優
	差(手動)

	8.電波同頻干擾
	無
	無
	無
	無
	有

	9.空中波資訊調變速率
	8Kbps/1CH
	9.6Kbps/1CH
	28.8kbps/4CH
	1.2Kbps/1CH
	1.2Kbps/1CH

	10.行動數據傳送功能
	可

	可

	優

除撥接模式外，尚有封包模式IP Mode，隨時連線
	差


	極差

(需外加無線數據機且撥出一專用無線電頻道)

	11.原系統語音加密性
	優
	優
	優
	無
	無

	12.單一車/手機全雙工
	無
	無
	單一車/

手機全雙工
	無
	無


2.國內各單位無線電系統大都選擇較優良之TETRA無線電系統

(1)行政院海岸巡防署

(A)金馬地區

金馬地區數位中繼式無線電通信系統，為新建工程，採公開招標於91年7月決標，採Nokia TETRA系統。

(B)台澎地區

目前正辦理「數位中繼式無線電通信系統」委外規劃，以利爭取預算，辦理後續作業。

(2)高雄捷運局

無線電話系統併通訊系統標，為新建工程，採BOT方式，系統採Motorola TETRA系統。

(3)高速鐵路工程局

高速鐵路採BOT方式，目前台灣高鐵公司擬採Motorola TETRA系統。

3.MOTOROLA公司品質管制嚴格

此次至MOTOROLA公司德國柏林工廠場測，其廠房規劃製造及流程有條不紊，通過ISO 9000品質認證且為MOTOROLA全球評比最佳之系統整合彈性製造廠之一；不論備料(PRElim)、組裝(Assemly)、測試(TESTING)及產品確認(SIGN out)各步驟均電腦化並彙整至資料庫中，不論品管經理或線上操作人員可自網路上隨時取得品管良率或製程(PQC)必要資訊，以維持全廠96.8%FTY(FAULT Test YEAR)之目標)，值得台灣工業實務界學習。

5.2建議

1.行車調度無線電話系統工程介面複雜，應提高執行效率及資源

行車調度無線電話系統工程案，係本局近二十餘年來行車保安計劃中最後一環，影響本局未來之運轉，故其功能、性能之完善與否，極為重要；因此本局除了派遣相關技術人員參予監造廠測外，另亦委託中華顧問工程司為買方代表監造，且協助技術之審查及公務行政之建議，以期如期如質完成建設。惟針對合約執行之追蹤及協辦事項之配合因本局單位組織龐大，跨單位溝通協調費時，人力頗為吃緊，宜增加人力，以提高執行效率。

2.後續綜合調度中心及動力機車車上台廠測為執行重點

本次無線電轉播站設備為依據ETSI所訂標準的標準設備，其功能及電氣特性均有標準可循，較無爭議，故能即時依合約原訂之時程出國廠測，及早進口，儘速安裝，以先行掌握轉播站無線電波涵蓋範圍並繼而添補通訊盲區；惟後續綜合調度中心及動力機車車上台廠測除了基本電氣特性外，其廠測執行重點應為符合技術規範要求且屬於台鐵特殊運轉需求之功能，本局各處應發揮合作互助之精神，積極迅速審查核定立約商之廠測計劃及行程，以利整體工程進度。

附錄 A– 專有名詞縮寫中英對照表
	A
	Ampere(s)
	安培（電流）

	A/D        
	Analogue-to-Digital
	類比/數位轉換

	AC
	Alternating Current
	交流電

	ACELP
	Algebraic Code Excited Linear Prediction
	線性預測編碼（語音壓縮技術）

	ACT
	Active
	運轉作用中

	ADM
	Alias Database Manager
	用戶別名資料管理

	AEB
	Ambassador Electronics Bank
	大使電子資料庫

	AGC
	Automatic Gain Control
	自動增益控制

	AIC
	Ampere Interrupting Capacity
	中斷電流容量

	AIE
	Air Interface Encryption
	無線電加密介面

	AIMI
	Ambassador Interface Multiplexer Interface
	大使電子資料庫多工介面

	AIS
	Alarm Indication Signal
	告警指示信號

	AMB
	AMbassador Boards
	大使電子資料庫模組

	APB
	All Points Bulletin
	全部節點宣告

	API
	Application Programming Interface
	應用軟體介面

	APM
	Analog Power Monitor
	類比功率監控器

	ASCII
	American Society for Computer Information Interchange
	美國電腦協會資訊交換標準編碼

	ASIC
	Application Specific Integrated Circuit
	特定應用積體電路

	ATIA
	Air Traffic Information Access
	無線電空中通訊擷取訊息

	ATS
	Alphanumeric Text Service
	文字傳送功能

	Aux
	Auxiliary
	輔助(介面)

	avg
	average
	平均值

	AWG
	American Wire Gauge
	美規線徑標準

	bd
	baud
	鮑率(數據傳輸單位)

	BDM
	Background Debug Mode
	幕後除錯模式

	BER
	Bit Error Rate
	誤碼率

	BERT
	BERT Bit Error Rate Test
	誤碼率測試

	BIM
	Base station Interface Module
	轉播站介面模組

	BNC
	Baby “N” Connector
	小型“N”型接頭

	bps
	Bits per second
	Bit/秒（傳輸速率單位）

	BPV
	Bipolar Variation
	雙極磁差

	BR
	Base Radio
	無線電轉播站無線電

	BRC
	Base Radio Controller
	無線電轉播站無線電控制器

	BS
	Base Station
	轉播站

	BS
	British Standard
	英國標準

	BW
	Bandwidth
	頻寬

	C/（N+I）
	Carrier Power to Noise + Interference Ratio
	載波功率雜訊干擾比

	CAD
	Computer Aided Dispatch/ Computer Aided Design
	電腦輔助設計功能

	CADI
	Computer Aided Dispatch Interface
	電腦輔助派遣台介面

	CD
	Carrier Detect
	載波偵測

	CDM
	Console Database Manager
	調度台資料庫管理

	CEB
	Central Electronics Bank
	中央電子資料庫

	CED
	Centracom Elite Dispatch
	摩托羅拉Centracom EliteTM 派遣台

	CER
	Communications Equipment Room
	通訊設備機房

	CIE
	Console Interface Electronics
	調度台介面設備

	CLIP
	Calling Line Identification Presentation
	線上呼叫識別

	CLK
	Clock
	時序(時間)

	cm
	centimetre
	釐米

	CMOS
	Complementary Metal Oxide Semiconductor
	互補金屬氧化物半導體

	CNE
	Central Network Equipment
	中央網路設備

	COIM
	Console Operator Interface Module
	調度台操作介面模組

	COTS
	Commercial Off-The Shelf
	商業製造成品

	CoU
	Class of Usage
	運用等級

	cPCI
	Compact PCI (Peripheral Component Interface)
	小型終端設備介面

	CPU
	Central Processing Unit
	中央處理單元

	CSA
	Cross-Sectional Area (wire size)
	截面積(線徑尺寸)

	CSV
	Comma Separated Variable
	離散變數

	CTL
	Control (Base Radio Control)
	控制器（無線電轉播站無線電控制器）

	CTS
	Clear to Send
	清除發送

	D/A 
	Digital-to-Analogue
	數位/類比轉換

	dB
	Decibel
	分貝

	DB-9
	9-pin D-subminiature
	D型9針接頭

	dBc
	Decibel relative to carrier
	載波相對分貝

	DBDD
	Database Design Description
	資料庫設計說明

	dBm
	dBm Decibels relative to 1mW
	毫瓦分貝

	DC
	Direct-Current
	直流電

	DC
	Dispatch Console
	派遣控制台

	DCR
	Depot Control Room
	修造控制中心


	DCSPLY
	DC Supply
	直流電供應

	DDI
	Direct Dial IN
	直撥

	deg
	degree
	度數

	DGNA
	Dynamic Group Number Assignment
	動態通話群組重組

	Dimetra
	DIgital Motorola European Trunked RAdio
	歐規數位中繼無線電系統（摩托羅拉系統名稱）

	DIMETRA IP
	DIgital Motorola European Trunked Radio IP 
	摩托羅拉歐規數位中繼無線電IP架構系統


	DIN 
	German Institute for Standardization
	德國工業標準

	DIP
	Dual In-line Package
	雙同軸封裝

	div
	division
	分割

	DLCI
	Data Link Connection Identification
	資料連結連接認證

	DMA
	Direct Memory Access
	記憶體直接存取

	DMO
	Direct Mode Operation
	直通模式

	DOP
	Dilution of Precision
	準確度降低

	DRAM
	Dynamic Random Access Memory
	動態隨機存取記憶體

	DSP
	Digital Signal Processor
	數位信號處理器

	DTE
	Data Terminal Equipment
	數據終端設備

	DTMF
	Dual Tone, Multi-Frequency
	複頻雙音調調變

	DVM
	Digital Volt Meter
	數位電壓表

	DVRS
	Digital Voice Recording System
	數位錄音系統

	EAP
	Elite Admin Program
	摩托羅拉Centracom EliteTM 派遣台軟體程式設定

	EAS
	Environmental Alarm System
	環境監測系統

	EEPROM
	Electronically Erasable Programmable Read Only Memory
	電子可讀寫唯讀記憶體

	EIA
	Electronics Industry Association
	電子工業協會

	EIC
	European Integration Centre
	歐洲整合中心

	ELP
	Ethernet LAN PCI (card)
	乙太網路周邊元件擴充介面（卡）

	EMC
	ElectroMagnetic Compatibility
	電磁相容性

	EMI
	Electro-Magnetic Interference
	電磁干擾

	EN
	European Norm
	歐規

	E-NET
	Ethernet
	以太網路

	EPROM
	Erasable Programmable Read Only Memory
	可讀寫唯讀記憶體

	ESCC
	European System Component Centre
	歐洲體系元件中心

	ESI
	Ethernet Serial Interface
	以太網路串列通信介面

	ESSC
	European System Support Centre
	歐洲系統支援中心

	ET
	Encryption Tool
	加密工具

	ETS
	European Technical Specification
	歐洲技術規範

	ETSI
	European Telecommunications Standards Institute
	歐洲電信標準協會

	Ex/EXC
	Exciter
	發射激勵模組

	F
	Farad
	法拉(電容單位)

	FACCH
	Fast Associated Control CHannel
	快速連結控制頻道

	FAT
	Factory Acceptance Test
	工廠驗收測試

	FATP
	Factory Acceptance Test Plan
	工廠驗收測試計畫

	FATR
	Factory Acceptance Test Report
	工廠驗收測試報告

	FATUR
	Factory Acceptance Test User Review
	工廠驗收測試客戶檢驗

	FB
	Feedback
	迴授

	FESM
	Fast Ethernet Switching Module
	快速以太網路交換模組

	freq
	frequency
	頻率

	FRS
	Frame Relay Server
	框碼傳遞伺服器

	FRU
	Field Replaceable Unit
	換修模組

	FV
	FullVision
	Motorola "FullVision" 監控終端

	GGSN
	Gateway GPRS Support Node
	GPRS(無線電通用封包傳遞服務)網路閘門支援節點

	GND
	Ground
	接地

	GPS
	Global Positioning System
	全球定位系統

	GPSR
	GPS Receiver
	全球定位系統接收器

	GSSI
	Group Short Subscriber Identity
	群組用戶短識別碼

	GUI
	Graphical User Interface
	用戶圖像介面

	HDLC
	High level Data Link Control
	高階數據連結控制

	HPOV
	Hewlett-Packard Open View
	HP(廠牌)公開設計

	HVAC
	Heating Ventilation Air Conditioning
	散熱空調設備

	Hz
	Hertz
	赫茲(頻率單位)

	I/O
	Input / Output
	輸入/輸出埠

	IC
	Integrated Circuit
	積體電路

	ICMP
	Internet Control Message Protocol
	網際網路控制訊息通信協定

	ID
	Identity/ Identification
	識別碼

	IDD
	Interface Design Description
	介面設計說明

	IEC
	International Electro-technical Committee
	國際電子技術協會

	IEEE
	Institution of Electrical and Electronic Engineers
	電子與電氣工程協會(美國)

	in 
	inches
	英寸

	inj
	injection
	注入

	INM
	Integrated Network Manager
	整合網路管理

	IOP
	InterOPerability
	互聯運作相容性

	IP
	Internet Protocol
	網際網路通信協定

	IRS
	Interface Requirement Specification
	介面需求規範

	ISA
	Industry Standard Architecture
	工業標準結構

	ISSI
	Individual Short Subscriber Identity
	個別用戶短識別碼

	ITP
	Integration Test Plan
	 整合測試計畫

	ITSI
	Individual TETRA Subscriber Identity
	 TETRA系統個別用戶識別碼

	kg
	kilogram
	千克

	kHz
	kilohertz
	千赫茲

	KVL
	Key Variable Loader
	灌碼器

	LAN
	Local Area Network
	區域網路

	LAPD
	Link Access Procedure D-Channel
	連線存取程序數據頻道

	lbs
	pounds
	磅

	LCD
	Liquid Crystal Display
	液晶顯示器

	LDM
	Linear Driver Module
	線性驅動模組

	LED
	Light Emitting Diode
	發光二極體

	LFM
	Linear Final Module
	線性終級模組

	LIB
	Import Library Definition
	輸入儲存定義


	LNA
	Low Noise Amplifier
	低噪放大器

	LO
	Local Oscillator
	本地振盪器

	LODI
	List of Deliverable Items
	可交貨項目清單

	LOMI
	Logging record Multiplex Interface
	錄音多工介面

	LOS
	LOS Loss of Signal
	信號缺失

	((
	Micro-Ampere
	微(10-6)安培

	mA
	Milli-Ampere
	毫(10-3)安培

	MAC
	Medium Access Control
	介質存取控制

	MAU
	Media Access Unit
	媒體存取單元

	max
	maximum
	最大值

	Mb/s
	Megabits per second
	百萬位元/秒

	MBTS
	Merlin(Mini) Base Transceiver System
	Merlin無線電轉播站收發系統（摩托羅拉產品）

	MCCH
	Main Control Channel
	主控制頻道

	MER
	Message Error Rate
	資訊誤碼率

	MGB
	Master Ground Bar
	主接地棒

	MGN
	Multi-Grounded Neutral
	中性多點接地

	MHz
	MegaHertz
	兆赫

	min
	minimum
	最小值

	min.
	minute
	分鐘

	mm
	Millimeter
	公釐

	mm
	mm millimetre
	毫米

	MMI
	Man-Machine Interface
	人機介面

	MPM
	Multiple Peripheral Module
	多重週邊模組

	MR
	Mobile Release
	機動開關

	MS
	Mobile Station or Mobile Subscriber
	行動台

	ms
	ms millisecond
	毫秒

	MSO
	Mobile Switching Office
	系統控制交換中心

	MTBF
	Mean Time Between Failures
	實際故障時間

	MTU
	Maximum Transmission Unit
	最大傳輸單元

	MUX
	Multiplex/Multiplexer
	多工器

	mV
	Milli-Volt
	毫(10-3)伏特

	MVIP
	Multi Vendor Integration Protocol
	多廠商 整合通信協定

	mW   
	mW milliWatt
	毫瓦

	N.C.
	Normally Closed
	常閉接點

	N.O.
	Normally Open
	常開接點

	NA
	Not Applicable
	不適用

	NM
	Network Management
	網路管理

	Nm
	Newton-metre (torque)
	牛頓-米(轉矩)

	NNM
	Network Node Manager
	網路節點管理

	no.
	number
	編號

	NTU
	Network Terminating Unit
	網路終端單元

	NTWK
	Network
	網路

	OCD
	Operational Concept Description
	維運概念描述

	OJT
	On Job Training
	在職訓練

	ONC
	Open Network Computing
	公開網路運算方式

	P/N
	Part Number
	零件料號

	PA
	Power Amplifier
	功率放大器

	PABX
	Private Automatic Business Exchange
	私人自動交換總機

	PC
	Personal Computer
	個人電腦

	PCM
	Pulse Code Modulation
	脈碼調變

	PDCH
	Packet Data Channel
	資料封包通道

	PDG
	Packet Data Gateway
	資料封包閘道

	PDOP
	Position Dilution of Precision
	定位準確度降低

	PDS
	Packet Data Service
	封包資料傳遞服務

	PDU
	Packet Data Unit
	封包資料單元

	PEI
	Peripheral Equipment Interface
	周邊設備介面

	pF 
	picoFarad
	10-12法拉

	PLL
	Phase Locked Loop
	鎖相回路

	PMP
	Project Management Plan
	專案管理計畫

	PN router
	Peripheral Network router
	周邊網路路由器

	PPC
	Pre-emptive Priority Call
	預留頻道優先呼叫

	PPM
	Parts Per Million
	每百萬個

	PPS
	Pulse Per Second
	脈衝/每秒

	PRNM
	Private Radio Network Management
	私人無線電網路管理

	PROM
	Programmable Read Only Memory
	可燒寫唯讀記憶體

	PS
	Power Supply
	電源供應器

	PSU
	Power Supply Unit
	電源供應單元

	PTT
	Press To Talk
	按發射鈕通話

	pwr
	power
	電源(模組)

	QA
	Quality Assurance
	品質保證

	QMA
	Quick Snap SMA Connector
	快速接頭

	QMS
	Quality Management System
	品管系統

	QSIG
	Q-reference point Signaling
	Q點參考信號

	Qty
	Quantity
	數量

	R1
	R1 Receiver #1
	1號接收模組

	R2
	R2 Receiver #2
	2號接收模組

	R3
	R3 Receiver #3
	3號接收模組

	RAG
	Resource Allocation Group
	通話群組資源（頻道）分配

	RAM
	RAM Random Access Memory
	暫存記憶體

	RAM
	Random Access Memory
	隨機存取記憶體

	RCM
	Radio Control Management/Manager
	無線電通話控制與管理

	RCP
	Radio Control Panel
	無線電通話監控面版

	RCV
	Receiver
	接收（模組）

	RCW
	Radio Console Workstation
	無線電派遣工作站

	Ref
	Reference
	參考

	RF
	Radio Frequency
	射頻

	RFDS
	RF Distribution System
	射頻訊號分配系統

	RFS
	RFS RF System
	射頻系統

	RMC
	Receiver Multi-Coupler
	接收耦合器

	RNG
	Radio Network Gateway
	無線電網路閘道

	ROCI
	Remote Operator Console Interface
	遠端調度派遣台介面

	ROM
	Read Only Memory
	唯讀記憶體

	RPC
	Remote Procedure Call
	遠端程序呼叫

	RSS
	Radio Service Software
	無線電維修軟體

	RSSI
	Received Signal Strength Indication
	接收信號強度指示

	RTT
	Request To Talk
	通話要求

	RX
	Receiver
	接收器

	S/W
	Software
	軟體

	SACCH
	Slow Associated Control CHannel
	低速連結控制頻道

	SAT
	Site Acceptance Test
	站台驗收測試

	SATP
	Site Acceptance Test Plan
	站台驗收測試計畫

	SATR
	Site Acceptance Test Report
	站台驗收測試報告

	SATUR
	Site Acceptance Test User Review
	站台驗收測試客戶驗證

	SC
	Site Controller
	站台控制器

	SCI
	Serial Communications Interface
	串列通信介面

	SCK
	Static Cipher Key
	靜態密鑰

	SCKN
	Static Cipher Key Number
	靜態密鑰編號

	SCMP
	Software Configuration Management Plan
	軟體設定管理計畫

	SCR
	Station Control Room
	站台控制設備機房

	SD(T)S-TL
	Short Data (Transport) Service-Transport Layer
	簡短數據傳輸服務—傳輸層

	SDD
	Software Design Description
	軟體設計說明

	SDK
	Software Development Kit
	軟體研發工具

	SDP
	Software Development Plan
	軟體研發計畫

	SDR
	Short Data Router
	簡短數據路由器

	SDR
	Software Design Review
	軟體研發審查

	SDS
	Short Data Service
	短數據服務

	SDTS
	Short Data Transmission System
	短數據傳輸系統

	SDTS
	Short Data Transport Services
	短數據傳輸服務

	sec
	second
	秒

	SELV
	Safety Extra Low Voltage (circuit)
	超低電壓安全防護 （電路）

	SGC
	Software Gain Control
	軟體增益控制

	SIMG
	Software Installation And Maintenance Guide
	軟體安裝與維護指南

	SINAD
	Signal Plus Noise Plus Distortion to Noise Plus Distortion Radio
	無線電訊號噪訊失真比

	SIT
	Site Installation Test
	站台安裝測試

	SLM
	Site Link Multiplexer
	站台連線多工設備

	SNDCP
	Sub Net Dependant Convergence Protocol
	次網路附屬集合通信協定

	SNMP
	Simple Network Management Protocol
	簡易網路管理通信協定

	SOP
	Standard Operating Procedure
	標準作業程序

	SPI
	Smart Phone Interface
	智慧型電話介面

	SPI
	Serial Peripheral Interface
	串列通信週邊介面

	SPST
	Single-Pole, Single-Throw
	單極，單投

	SQA
	Software Quality Assurance
	軟體品質保證

	SQAP
	Software Quality Assurance Plan
	軟體品質保證計畫

	SQWP
	Software Quality Warrant Plan
	軟體品質保固計畫

	SRAM
	Static Random Access Memory
	靜態隨機存取記憶體

	SRI
	Site Reference ISA Card
	站台參考工業標準結構介面

	SRR
	Software Requirement Review
	軟體需求審查

	SRS
	Software Requirement Specification
	軟體需求規格

	SS
	Surge Suppressor
	突波抑制器

	SSC
	System Status Control
	系統狀態控制

	SSI
	Short Subscriber Identity
	用戶短識別碼

	SSI
	Synchronous Serial Interface
	同步串列通信介面

	ST
	System Timer
	系統計時器

	ST/STAT
	Status
	現狀

	Std
	Standard
	標準

	SUG
	Software User Guide
	軟體使用指南

	SWC
	Site Wide Call
	全站台呼叫

	SwMI
	Switching and Management Infrastructure
	交換網路與管理基礎建設

	TCI
	Train Communications Interface
	無線電車機通訊介面

	TDM
	Time Division Multiplex
	分時多工

	TDMA
	Time Division Multiple Access
	分時多工存取方式

	TDR
	Time-Domain Reflectometer
	時域反射計

	TE
	Trainborne Equipment
	無線電車機設備

	TESS
	Tetra MBTS Service Software
	Tetra轉播站維護軟體

	TETRA
	TErrestrial Trunked RAdio system
	陸上中繼無線電系統

	TNM
	Transport Network Management
	傳輸網路管理

	TRA
	Taiwan Rail Authority
	台灣鐵路管理局

	TRCP
	Train Radio Control Panel
	無線電車機控制面版

	TRDS
	Train Radio Dispatch System
	無線電車機派遣系統

	TRR
	Test Readiness Review
	竣工測試審查

	TSC
	TETRA(Trunking) Site Controller
	TETRA（中繼）站台控制器

	TSI
	Time Slot Interface
	時槽介面

	TTL
	Transistor - Transistor - Logic
	電晶體邏輯電路

	Tx
	Transmitter
	發射器

	TXD
	Transmit Data
	傳送資料

	TXDSP
	Transmit Digital Signal Processor
	發射數位信號處理器

	Txlin
	IC
	積體電路名稱

	typ
	Typical
	典型的

	UHSO
	Ultra-High Stability Oscillator
	超高穩定振盪器

	UPS
	Uninterruptible Power Supply
	不斷電系統

	UTP
	Unit Test Plan
	單機測試計畫

	V
	Voltage(s)
	電壓

	Vac
	Volts - alternating current
	交流電壓

	VCXO
	Voltage-Controlled Crystal Oscillator
	電壓控制晶體振盪器

	VDC
	Volts - direct current
	直流電壓

	VFWD
	Voltage representation of Forward Power
	正向功率電壓值

	Vp-p
	Voltage peak-to-peak
	峰值電壓

	VREF
	Voltage representation of Reflected Power
	反射功率電壓值

	VSWR
	Voltage Standing Wave Radio
	輻射波駐波比

	W
	Watt(s)
	瓦特（功率單位）

	WDT
	Watchdog Timer
	監視計時器

	WP
	Write Protect
	防寫


附錄B、原廠轉播站MBTS出廠報告及測試範例

1.出廠報告
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Mercuries Data Systems Ltd.
3F, 2, 150 Lane, Sec 5, Hsin | Road,
Taipei, Taiwan, R.O.C

Your Reference: Our Department/Reference Contact D-13507 Berlin

Quality/Gottfried Neuhaus & ++49306686-1651 21.11.2003
Fax ++49 30 6686 -2651

Certification of Conformity

Dear Sirs,

Herewith we certify, that the equipment delivered with order number FO 5103-1389-80032
(77 MBTS) has been built up and tested according to the pertinent technical specifications.

All these requirements were fulfilled and no problems in the production process have been
encountered.

Yours faithfully

Motorola GmbH

i.V. Gottfried Neuhaus i.V. Andreas Scheunemann

Director Qua ity Director-8ystem integration Centre

Motordla GmbH, CGISS

Visitors Address: Am Borsigturm 130, D-13507 Berlin, Germany

Vorsitzender des Aufsichtsrates: Glinter Schanborm

Geschaftsfohrer: Roland Dirr, Heinrich Korte, Norbert Quinkert (Vorsitzender), Jirgen Weyer

Amtsgericht: Wiesbaden HRB 16024. ..
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2.轉播站MBTS原廠測試範例

[image: image9.png]2003-10-22assingment oops!
invalid length of Tracking-ID

EBTS-MBTS CUSTOMIZATION

MEASUREMENT RESULT SHEET

Customer: TRA Region: Taiwan Sitename: Chaochou
Serial No.: 398GDT0037 COF-Order: 5103138981032 Line 4
components within the cabinet

http://scog-berlin.comm.mot.com/print_datasheet MBTS.php?rack track id=CXB03026...

Equipment | Part No. J' Tracking No. ” Firmware ” App. Versioll
Cabinet | llcxBo3026p8 || | ]
[Tsc lemcN1056B |lcAF030KRB2 |R03.34.03  |[R0531.74 |
[Three Way RMC |GMLE1049A  ||CAF030CZSF || B -~
[Hybrid Combiner J0166500N92  |[CXB0302699 || I !
fPower Meter __ |[0102710U04 _ [[CXB030260Z | I ]
[Power Supply ~ ||GMPN1041A  ICXB030269N || I J
[Duplexer le102105U003  JlcxB03025ZY || I )
[Preselector lo102106U03  |lcxB0302603 || I ]
[BR Conmoller  J[CLN1746A  |[CAF030K3Z1 |R07.05.08  |R05.0144 |
[BR Exciter lctx1143D  |lcAFo3oF1TO || | |
[BR PA lcTx1148A  |ICAE0308GIH || I ]
[BR Receiver lctx1i090c  {lcarozorzig || I |
[BR Controller  [[CLN1746A  |[CAF030K3Y9 [[R07.05.08  |R05.01.44 |
!BR Exciter lcTx1143D  |[CAF0308HBC | I l
[BR PA lctx1148A  |lcAR0308G2K ] I ]
[BR Receiver.  [[CTX1090C  |lcAFozoricx || | |
RF-measurement with: WAVETEK STABILOCK 4032---Serial No.:1788357
| MBTS Test Results IBR 1 IIBR 2 " Comments J
| Test Description |[Status|| Unit || I l
| Transmit Frequency ||1\/1Hz”396.3000||396.67 50]] |
|AntennaPower  |PASS|dBm||  402]  40.2] |
[PA VSWR [Passl | 117a] 1.104] ]
APMForward —lppss|wa| 06| 99
IVector Eror RMS _|[PASS] % || 49| 8.2 |
[Vector Emror Peak  [[PASS|| % || 139  222] ]
[Frequency Error _ [[PASS|| Hz || 3 5| |
IReceiver Results l
| Receive Frequency  |MHZ|[386.3000][386.6750]] ]
[Receiver One Results I ] |
[BER at 20dBm__ |[PASS|| % || 0.000 0.000] 1
I I ol i I |
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IBER at -85 dBm __|IPAssl| % || 0.000] 0.000] ]
[BER at-115dBm _|PASS][ % || 0.039] 0.049 ]
lReceiver Two Results ” H . |
[BER at-20dBm __ |[PASS|[ % || 0.000] 0.000] ]
[BER at -85 dBm __|[PASS][ % | 0.000] 0.000| |
[BER at-115dBm _ |[PASS[ % [ 0.032] 0.076] ]

[Tested by: Motorola Berlin

[Date: ]22.10.2003
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附錄C、第三公證公司CTCS轉播站抽樣測試報告範例
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[image: image13.png]TEST REPORT REFERENCE 03225

1. General

1.1. Client information

This test report is requested on behalf of:

Name : Motorola Electronics PTE Ltd ........cccovnninniinenns
Address: PHB39/0ffice ZSGO3 ......cooerviiiricriieiiertiteirnie s
Kah Keong YEOW .......occcciviiimieenrieiinin e issiei s
12 Ang Mo Kio Street 64 ......cccooeeieniiiicciieie,
Country : 569088 SINGAPOTE....co.veccverrmisirisriiisireeiee st sneens

1.2. Standards

The device was tested against the following standards:
IECTEN 60950-1 ..o

This test report is only valid in the original form.

Any reproduction of its contents, without written permission of the accredited test laboratory
G-CTCS is prohibited.

The test resuits herein refer only to the tested sample. G-CTCS is not responsible for any generallsa-
tions or conclusions drawn from these test results and concerning further samples.

This test report consists of 23  pages

Each page contains the G-CTCS-Logo and the TEST REPORT REFERENCE.

© G-CTCS
P

Page 3 of 23





[image: image14.png]TEST REPORT REFERENCE: 03225 .

1.3. Test house information

The tests were carried out:

From 18.11.03 t0 20.11.03

at:
G-CTCS Tel: +49 30 6686 1178
Am Borsigturm 130 Fax: +49 30 6686 1195
D-13507 Berlin Email: Doris.Fuchs@g-ctcs.com
By: Christian Jost Tel: +49 30 6686 1066
Remarks:

see 2.1 remarks and restrictions
High voltage tests and leakage current test were done only

Resuit: see 2.2

The tested sample shows no deviations from the mentioned standard (see page 3).

This test report was made out by

Test Engineer: Christian Jost

.

Head
of Laboratory:  Doris Fuchs

Accredited test laboratory

¥

This test report was acknowledged by

CECT
. - N g
CuZelse I A o3
title signature date
4 RE -
Tt &lue 27 ot 0. )
................

Hag A e
# A 2 7=
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1.4. Symbols and abbreviations

— na. Not applicable

1.5. Description of the tested unit

Project name: Merlin FT914M
Shipping destiny: all

Technical data;

Environmental conditions: Temperature range -20...+55°C

v Examination done - complies — with actions taken

) Examination done - complies -  with exceptions

) Date of tests carried out herein (number of plots, O=without plots)
Clause  Relevant clause of applicable standard
Colored areas indicate tests or points which need further clarification.

CL Class of proteétion = e.g. protection class | -CLI or protection class Il - CL Il -
PE (Protective) earthing
Equ equipment

, IP Classification:1P20

Criteria Result

Manufaciurer Motorola

Product FT914M

Serial number 398GDR0002

Rated voltage - 110—240V AC__ -40...-59vVDC

Frequency of power supply - 50-60Hz

Current consumption - 5,3-2,4A 10A see testreport 03080

Tx Output Power

Tx Frequency

2x 12W (base radio output power 35W)
380 — 430MHz .

- Rated operating time

Class of equipment CLI

Connection to power supply Pluggable type B
Type of installation Pluggable
Equipment mobility None

Location of installation Indoor

Size Height 600mm width 600mm depth 500mm
Weight 70kg

Operatipnal conditions Continuously

- Class of equipment CLI

- Humidity *

- Vibration

- Temperature -20°C - +55°C

continuous operation

Installation guide

Manual 68866538D03-0 Draft3 Date 02.03
R56 68P81089E50

Operation guide

Manual 68866538D03-O Draft3 Date 02.03

Disconnect of power supply

Manual 68866538D03-0O Draft3 Date 02.03

Service

Manual 68866538D03-0O Draft3 Date 02.03
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Zdjccessories:
~jone
~!jarning labels:
Hot surface
warning do not cover ventilation openings

marks, restrictions:

_§ee 2.1 remarks and restrictions

High voltage tests and leakage current test were done only
see Manual 68866538D03-O Draft3 Date 02.03

}(ny device (i.e. power supply) providing isolation between the mains and the MBTS must provide
geinforced insulation to hazardous voltage. ..

The DC power source providing power to the MBTS shall comply with requirements,
[or a safety extra low voltage circuit (selv) per EN60950

The GSM receiver is not part of the MBTS and therefore not part of this examination

And others

1.6. Configuration of the EUT

GPS receiver not part of this examination

= AC 110...240V /50-60Hz antenna
- P
————————P
Icharge 2A : ) Tx/Rx
_1__ DCBackup .
—— 48VDC ‘ » antenna |’
D
D Rxin
1 Ground
: Rxout >

5MHz Ethernet

E1

Expansionrack (possible
With own power connection

The GSM receiver is not part of the MBTS and therefore not part of this examination
37 MBTS Ser No 398GDR0002
i 1D No SQMO5SUMO010A
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'g ASCOM Power supply is conform to EN60950 see DoC

Primary circuit: 110 /240V (ASCOM Power supply)

Secondary circuit: DC mains supply 48V (ASCOM Power supply)

SELV circuit: extern alarm . (ASCOM Power supply)
(unearthed) DC output of ASCOM Power supply
Cable distribution system
TNV-1 circuits: Tx/Rx earthed (external antenna)
Rxin earthed (external antenna)
GPS (external antenna) Circuit board missing
TNV-1 circuits E1 (external telecommunication network)
SELV circuits: Rxout (expansion rack)
unearthed SMHz (expansion rack) coax
Ethernet (expansion rack) coax

The GSM receiver is not part of the MBTS and therefore not part of this examination
Insulation requirements: see table 2G

Functional insulation:
TNV-1 circuit - TNV-1 circuit )
unearthed SELV circuit — earthed TNV-1 circuit (2.10. not applicable but see 6.2.1)

Basic insulation:
unearthed SELV circuit ~ unearthéd TNV-1 circuit (2.10. not applicable but see 6.2.1)

)
1.7. Components within the EUT

MBTS Ser No 398GDR0002
Mod No FT914M id No SQMO5SUMO010A

Power supply GMPN1041A

Ascom AWN-5DC-460W P/N D0101591/02

Input AC 110V-240V ; 5,3-3,2A ; 50-60Hz

Input DC —48V ; 10A

Output: DG 28,3V/8A ; 14,4V/5A ; 5,2V/8A ; 3,3V /4A
Batt: -54V/2A -

Others see configuration list in 4.2 documents
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[image: image18.png]ntrol units access able by the user without any tools or aids provided shali be
to the extreme values stated herein

Temperature control unit

Any other control settings —

Clause Requirements and tests Result/Remark
Clause 5 Electrical requirements

lause 5.1 | Touch current and protective conductor current v
measurements of current through networks simulating the
impedance of the human bedy are referred ...

ause General The equ shall be so designed and constructed that nei- v
11 ther touch current nor protective conductar current is likely

to create an electric shock hazard

compliance is checked by testing in accordance with 5.1.210 5.1.7
and if relevant 5.1.8 see also 1.4.4.....

lause Equipment under Test (EUT) n.a.
51.2 interconnected equ with individual connections to the AC mains
supply shall be tested separately

EUT requiring more than one power source....

clause Test Circuit equ is tested using the test circuit in fig 5A v
51.3 for singie phase power source

clause Application of measuring instrument tests are conducted
5.1.4 using one of the measuring instrumeénts in annex D or others v

for an accessible non-conductive part, the test is made to metal foil
having dimensions of 10cmx20cm in contact with the part.... n.a.
Where adhesive metal foil is used the adhesive shali be conductive

accessible conductive parts that are incidentally connected to

other parts are tested both as connected and disconnected paris’ n.a.
. clause Test procedure Y
515 for single phase equ the tests are repeated in reverse polarity
" clause Test measurements
51.8 maximum touch current see table 5A
) hand-held 0,75mA
movable Including transportable equ 3,5mA <3,5mA see measurements
stationary equ 3,5mA or v
if >3,5mA but less 5% of input current see 5.1.7
lause Equ with touch current exceeding 3,5mA n.a.
51.7 For stationary permanently connected equ or

stationary pluggable equ type B having a main PE terminal
all of the following apply

-the protective conductor current shall not exceed 5%
of the input current per line

-the cross-sectional area of the Protective Bonding
Conductor shall be not less than that of the conductors in
table 3B with a minimum of 1mm*"2

-a warning label is fixed adjacent to the equ AC mains
supply connection

Warning High touch current earth connection essential

before connecting supply
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I~ Clause

Requirements and tests

Result/Remark

¢ Clause 5.2

Electric strength

clause
5.2.1

General
the electric strength of the solid insulation used in the equ
shall be adequate

Compliance is checked in accordance with 5.2.2 while the
equ is still in a well-heated condition immediately following

the heating test as specified iﬁ 4.5.1
if components or ﬁubéssemblies are tested separately out-

side the equ, they are brought to the temperature attained
by that part during the heating test

clause
5.2.2

Test procedure
test voltages are specified in table 5B

Basic, supplementary insulation
working voitage= 230V AC test voltage 1500V

the voltage applied to the insulation under test is gradually
raised from zero to the prescribed voltage and held at that
value for 60s

there shall be no insulation breakdown during the test
insulation breakdown is considered to have occurred when
the current which flows as a result of the application of the
test voltage rapidly increases in an uncontrolied manner,
i.e. the insulation does not restrict the flow of the current....

insulating coatings are tested with metal foil in contact....

to avoid damage to components which are riot involved in
the test disconnéction......

no test is applied to functional insulation
unless 5.3.4 b) has been selected

where there are capacitors across the insulation under test,
it is recommended that dc voltages are used

discharge resistors for filter capacitors and voltage limiting
devices should be disconnected

n.a.

Tests were done between
The input and output of the
AC/DC converter:

1.primary circuit — Housing
required insulation:

basic insulation

test voltage 1500V

2 primary — secondary circuit
required insulation

reinforced insulation 2000V

see measurements
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Requirements and tests

Result/Remark

Protection of equ users from overvoltage on
telecommunication network and earth

“Clause
6.2.1

Separation requirements

equ shall provide adequate electrical separation between
TNV1 circuit or a TNV3 circuit and the following parts of the
equ:

+a) unearthed conductive and nonconductive parts of the
equ (for example a handset or keyboard)

expected to be held or touched during normal use

surge suppressors shall not be removed ....

+b) parts and circuitry that can be touched by the test finger
except contacts of connectors that cannot be touched by
the test probe

it is permitted to remove surge suppressors, .....

+c) An SELYV circuit, a TNV circuit or a limited current circuir
provided for connection of other equ.

The requirement for separation applies whether or not this
Circuit is accessible

it is permitted to remove surge suppressors, .....

these requirements do not apply where where circuit analy-
sis indicate that safety is assured by other means, for ex-
ample between two circuits each of which has a permanent
connection to protective earth

compliance is checked by tests of 6.2.2

Electric strength procedure compliance with 6.2.1 is
checked by the test of either 6.2.2.1 or 6.2.2.2
in Australia both tests apply with higher limits

For the tests all conductors intended to be connected to the
telecommunication network are connected together
Similary all conductofs intended to be connected...

see fig 6B

non conductive parts are tested with metal foil in contact
with the surface....

:clause
2.2.1

Impulse test the electrical separation is subjected to 10
impuises of alternating polarity

using the impulse test generator of annex N

the interval between successive impulses is 80s and
the initial voltage is

for 6.2.1 a) 2,5kV

for 6.2.1 b) and c) 1,5kV

n.a.

Steady-state test

the electrical separation is subjected to an
electrical strength test according to 5.2.2
the ac voltage is.

for 6.2.1 a) 1,5kV

for 6.2.1 b) and ¢) 1,0kV

Page 10 0of 23
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Clause

Requirements and tests

Result/Remark

clause
6.2.2.3

Compliance criteria .
during the tests 0f 6.2.2.1 and 6.2.2.2
there shall be no breakdown of insulation

insulation breakdown is considered to have occurred
when the current which flows as a result of the application

of the test voltage rapidly increases in an uncontrolled manner...

if a surge suppressor operates (or sparkover occurs...) during
the test

+for 6.2.1 a) such operation represents a failure and

+for 6.2.1 b) and ¢} such operation is permitted during the
impulse test

+for 6.2.1 b) and ¢) such operation during the electric strength
test represents a failure (by any surge
compressor left in place)

For impulse tests damage of insulation
is verified in one of two ways

—  during the application by observaton of oscillogram

—after application of all the impulses by an insulation
resistance test (500VDC resistance not less 2Mohm)
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Clause

Requirements and tests

Resul/Remark

Clause 7

Connection to cable distribution system

It is assumed that adequate measures have been taken
To reduce the likelihood that transients overvoltages
Presented fo the equ exceed the following values:

5kV to power feed repeaters

4kV to ther equipment

10kV for equ connected only to an outdoor antenna

“Tiause 7.1

Protection of cable distribution system service per-
sons, and users of other equ connected to the systems
Circuitry intended to be directly connected to a cable distri-
bution system shall comply with the requirements for a
TNV1 or =3 circuit or a hazardous voltage secondary circuit
Depending on the normal operating voltage

TNV-1

; CIauée 7.2

Protection of equ users from overvoltage on
the cable distribution system
The requirements and tests of 6.2 apply

See exceptions

Clause
7.21

Separation requirements

equ shall provide adequate electrical separation between
those circuit parts that are directly connected

to the inner conductor of the coax cable

+a) unearthed conductive and nonconductive parts of the
equ (for example a handset or keyboard)

expected to be held or touched during normal use

surge suppressors shall not be removed ...

+b) parts and circuitry that can be touched by the test finger
except contacts of connectors that cannot be touched by
the test probe

it is permitted to remove surge suppressors, .....

+¢) An SELV circuit, a TNV circuit or a limited current circuir
provided for connection of other equ.

1 The requirement for separation applies whether or not this

Circuit is accessible \
it is permitted to remove surge suppressors, .....

these requirements do not apply where where circuit analy-
sis indicate that safety is assured by.other means, for ex-
ample between two circuits each of which has a permanent
connection to protective sarth

compliance is checked by tests of 7.2.2

Cable distribution system
TX/Rx antenna <0,10hm
Rxin <0,10hm

clause
722

Electric strength procedure compliance with 7.2.1 is
checked by the test of either 7.2.2.1 0r 7.2.2.2
in Australia both tests apply with higher fimits

For the tests all conductors intended to be connected to the
telecommunication network are connected together
Similary alk conductors intended to be connected...

see fig6B

non conductive parts are tested with metal foil in contact
with the surface. ...

clause
7221

Impulse test the electrical separation is subjected to 10
impulses of alternating polarity

using the impulse test generator of annex N

the interval between successive impulses is 60s and
the initial voltage is

for 6.2.1 a) 2,5kV

for 6.2.1 b) and c) 1,5kV

clause
7222

Steady-state test

the electrical separation is subjected to an
electrical strength test according to 5.2.2
the ac voltage is

for7.2.1 a) 1,5kV

for 7.2.1 b) and ¢) 1.0kV
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Clause Requirements and tests Result/Remark
clause Compliance criteria ) ; ha
7223 during the tests 0f 7.2.2.1 and 7.2.2.2. -

there shall be no breakdown of insulation

insulation breakdown is considered to have occurred
when the current which flows as a result of the application

of the test voltage rapidly increases in an uncontrolied manner...

if a surge suppressor operates (or sparkover occurs...) during
the test

+for 7.2.1 a) such operation represents a failure and

+for 7.2.1 b) and c) such operation is permitted during the
impulse test

+for 7.2.1 b) and c) such operation during the electric strength
test represents a failure (by any surge
compressor left in place)

For impulse tests damage of insulation
is verified in one of two ways

-~ during the application by observaton of oscillogram
--after application of all the impulses by an insulation
resistance test (500VDC resistance not less 2Mohm)
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Clause

Requirements and tests

Result/Remark

Clause 7.3

TRTSIPRR AN

Insulation between primary circuits and cable distribution
systems }

TClause 7.3. 1

General

The insulqtion between the primary circuit and the terminal or
Lead provided for the connection of a cable distribution system
Shall comply with:

+ the voltage surge test of 7.3.2 for equ to be connected to
outdoor antennas or

+ the impulse test of 7.3.3 for equ intended to be connected to
other cable distribution systems

if the equ is intended for connection to both an outdoor antenna
and another cable distribution system both tests apply

n.a.

See Exceptions

El
i

Exceptions
The requirements does not apply to any of the following:

+ equ intended for indoor use only, provided with a built in
antenna and not provided with a connection to a cable
distribution system

+ permanently connected equ, or pluggable equ type B, in
which the circuit intended to be connected to the cable distri-
bution system is also connected to PE in accordance with2.6.1f)

+ pluggable equ type A, in which the circuit intended to be
connected to the cable distribution system is also connected
to PE in accordance with 2.6.1 f) and either

-is intended to be installed by a service person and has
Installation instructions.....

-has provision for a permanently connected PE conductor
including instructions for the installation. ..

iClause 7.3.2

Voltage Surge Test

The test is applied between the supply circuit terminals and the
Main PE terminal,(if any) jéined together and the connection
Points for the cable distribution system excluding any earthed
Conductor, joined together

50 discharges are applied from the impulse generator (table N)
at a minimum rate of 12 discharges pere minute with Uc=10kV

the ONJOFF switch of the equ is provided in ON position

After the test, the insulation shall continue to comply with the
Electric strength test requirements of 5.2.2

‘Clause 7.3.3

Impulse test

The test is applied between the supply circuit terminals and the
Main PE terminal (if any) joined together and the connection
Points for the cable distribution system excluding any earthed
Conductor, joined together

10 Ten impulses of alternating polarity are applied from the
impuise test generator ref 1 of table N with a 60s interval
between successive impuises, with Uc equal to

5kV for power fed repeaters
4KV for all other terminal and network equ

the ON/OFF switch of the equ is provided in ON position

After the test, the insulation shall continue to comply with the
Electric strength test requirements of 5.2.2

A
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2.1. Remarks and restrictions:

The result is related only to the tested configuration
4 High voltage tests and leakage current test were done only
- The GSM receiver is not part of the MBTS and therefore not part of this examination

s e

1 The Power supply is compoliant to EN60950 and therefore not part of this examination
&’ see Manual 68866538D03-0 Draft3 Date 02.03

Any device (i.e. power supply) providing isolation between the mains and the MBTS must provide
£ -Reinforced insulation to hazardous voltage....

i

The DC power source providing power to the MBTS shall comply with requirements,
for a safety extra low voltage circuit (selv) per EN60950

. And others

2.2. Result

The tested sample shows no deviations from the mentioned standard (see page 3).

2.3. Certified Components

Power supply GMPN1041A

i Ascom AWN-5DC-460W P/N D0101591/02

i Input AC 110V-240V; 5,3-3,2A ; 50-60Hz

i Input DC —48V ; 10A R

i Output: DC 28,3V/8A; 14,4VI5A ; 5,2VIBA ; 3,3V /AA
Batt: -54VI2A ! .
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[image: image26.png]2.4, Result of measurements and teﬁs

2.4.1 Corresponds to 1.6.2 input current
ts were made in test report 03080)
10.05.03 )
Christian Jost

24,4°C
1018hPa
midity 29%

hout charging a battery
Power off (Power suplly switch)

Input Power
current
0,10A
0,12A
0,20A
0,23A

C powered
sithout charging a battery
%ower on (Power suplly switch)

1.2A
10V 1,0A
0,5A
70V 0,5A

'C powered P
dithout charging a battery |
Ower on (Power suplly switch)

TEST REPORT REFERENCE: 03225 -

DuT
MBTS 1.0 Merlin
Ser No: 398GDF0016

Operation conditions:
DC powered
Power off (Power suplly switch)

Supply Input Power

voltage current

-40V 0,10A

-48V 0,08A

-59V 0,07A
Operation conditions:
AC powered )
Power on (Power suplly switch)
Standby mode '

-40V 2,0A

-48V 1,8A

-59V 1,6A

Operation conditions:

AC powered

Power on (Power suplly switch)
tx mode f1=395MHz

f2=394,5MHz
-40V 7,9A
-48V 6,5A
-59v 5,2A
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2.4.2 Corresponds to 5.1 Touch cur‘rent‘and brétective conducter current

Date: 18.11.03
Test engineer:  Christian Jost
' environmental conditions:
. Temperture: 24°C
& Air pressure: 1018hPa
¢ Humidity: 36%

: Device under Test:
= MBTS FT914M Ser No 398GDT0039
¢ Operating Voltage: 253V

. Used instrument:
SPS Ableitstromprifgerat Type AIS000A
Test duration 1s

* Pass criteria:
. Leakage current has to be less 3,5mA

| Observations: The EUT meests the pass criteria

Connector Current Operating mode
L 1,29mA see fig 1 | Stand by mode B
N 1,36mA see fig 1 | Stand by mode
PE 2,64mA see fig 1 | Stand by mode
#5 TV: Textsichtschritt PASSED
Question : leakage cuxrent Al
#6 'LC: Leakage cyrrent 'Test PASSED
Test time = 1 s :
Method = Al
Unom = 253 V AC Ureal = 258 V
Imax = 3.5 mA Ireal = 1.29 mA
#7 TV: Text Visual Step ’ PASSED
Question : leakage current A2
#8 LC: Leakage Current Test PASSED
Test time = 1 s
Method = A2 .
Unomh= 253 V AC Ureal = 257 V
Imax = 3.5 mA Ireal = 1.36 mA
. " N
#9 TV: Text Visual Step PASSED

Question : leakage current Al+A2

#10 LC: Leakage Current Test PASSED
Test time = 1 s
Method = B
Unom = 253 V AC Ureal = 256 V
Imax = 3.5 mA Ireal = 2.64 mA
fig 1

|
|
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2.4.2 Corresponds to 5.2 Electric strength test

pate:18.11.03
. Test engineer:Christian Jost
- pnvironmental conditions:
24°C
36%
1018hPa

umidity:

" “Device under Test:
- 'MBTS FT914M Ser No 398GDT0039
erating Voltage: non

ed instrument:
S Hochspannungsprifgerat Typ S3301
st duration 60s

Pass criteria:

ere shall be no insulation breakdown during the test.

ulation breakdown is considered to have occurred when the current which flows as a result of the
plication of the test voltage rapidly increases in an uncontrolled manner, that is the insulation does not
strict the flow of the current

servations: The EUT meests the péss criteria

Location of test required
Power supply GMPN1041A grade of Test Volt- observation
Ascom AWN-5DC-460W | insulation age
P/N D0101591/02 : .
Primary voltage 230VAC- ‘| Basic insulation | 1500V - No breakdown occur
housing . ) See fig 2 :
Primary voltage 230VAC- | Reinforced insu- | 2000V* No breakdown occur
secondary DC voltage lation* See fig 2

he power supply is compliant to EN60950 (see DOC of the manufacturer)

erefore tests were made only at the outputs of the power supply

sed on the construction of the power supply has the required insulation between the AC Primary circuit
d the DC secondary circuit to withstand and insulation of 2kV

s basic insulation (1,5kV) :  primary circuit — grounded housing

~i»functional insylation (0,5kV) : unearthed SELV — grounded housing
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#1 TV: Textsichtschritt PASSED
Question : High voltage test

#2 HA: High Voltage Test (variable voltage) PASSED
Test time = 60 s

Ramp time = 10 s

Unom = 1.6 kV DC

Umin = 1.4 kV Umax = - 1.7 kV Ureal = 1.63 kV

Imin = 0 A Imax. = 10 mA Ireal = 800 upA

#3 TV: Textsichtschritt PASSED

Question : High voltage test

#4 HA: High Voltage Test (variable voltage) PASSED

Test time = 60 s

Ramp time = 15 s

Unom = 2.2 kV DC

Umin = 1.8 kV Umax = 2.3 kV Ureal = 2.19 kV

Imin = 0 A Imax = 10 mA Ireal = 1.2 mA

#5 TV: Textsichtschritt PASSED
fig 2
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Typ Manufacturer | Barcode Next Calibration
Calibration Cycle
(October 2002) -
2.0kVA AC Power Source | Schaffner 0022693 - -
Modell-120A
Universal Power  Analyzer | Voltech 0022688 14.05.2005 36
PM 3000a
Reference impedance Network | Voltech 22689 01.10.2002 36
IEC Standard 555
Stromversorgung HP 6674 | Hewlett Pa- | 0022832 - -
0...60vDC /0...35A ckard
Regeltrenntrafo RT5A Grundig 0022601 - -
Hochspannungspriifgerat SPS 0004632 15.11.2002 12
Typ S3301
Ableitstromprifgerat SPS 0004633 15.11.2002 12
Typ AISO00A
PE18-  Schutzleiterprifstift | SPS 1000035 15.11.2002 12
P3301D _ Schutzleitertester SPS 1000034 15.11.2002 12
True-Rms Clamp Meter Fluke 1015234 03.07.2004 24
Type 337
High Energy Pulse Generator | Schaffner 0022535 08.04.2005 36
NSG 651
Surge Pulse Coupling Network | Schaffner 0022534 08.04.2005 36
CDN 110
Oszilloskop TDS 684A Tektronix 0022523 07.09.2003 24
Prufsonden . _| Stahl 0015895 - -
Federzugwaage 0-2 kP (20N) | Hahn = und | 0005453 - -
: ' | Kolb
Federzugwaage . 0-15 kg | Hahn und | 0005454 - -
(150N) ' Kolb
Federzugwaage 0-1kN Hahn und - --
Kolb
Thermometer - FLUKE 51K | FLUKE 0016192 02.03.2004 48
—200...+1370°C .
Hygromerter-Temperatur Lufft 1015210 29.05.2003 12
OPUS 10
Luftdruck Temperatur Lufft 1015209 24.05.2003 12
OPUS 10TPR
Fiuke 75 Multimeter . Fluke 0022357 24.10.2003 24
Fluke 77 Multimeter Fluke 0022418 17.07.2004 24
System-DMM_HP 34401A HP 0018303 27.03.2004 24
Klimaschrank F42 .250L | MPC 0022269 -
-42...+150°C, 0...95%
Klimakammer Heraeus 0022780 -
—30°C...+80°C, 10...95%
Kugeldruckpriifgerat Dr. Graben- | 0029337 -
Typ 10,02 horst
Ritznadel Dr. Graben- | - -
horst
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4. Documentation DUT

4.1. Pictures

fig 4.1.2 MBTS 714M open

Page 21 0f 23




[image: image32.png]Configuration list
QMO5SUMO010A
MHN4107A
MPN1041A
MLE1049A
MDE4103A
MLE4113A
0102710U04

MCN1056A
MLN4119A

9102105U03

4.2. Documents

“See technical file MBTS and 03080

fig 4.1.3 MBTS 714M typelabel

[ Gy

@ NN

MBTS PRIM RACK

CABINET ASSEMBLY MBTS

POWER SUPPLY UNIT FOR MBTS 1.0
TETRA MBTS RMC

TETRA MBTS HYBRID COMBINER

APM 400MHz DIMETRA MBTS
RF/MICROWAVE COUPLER,CAPACITIVE,380
CONTROL BRC MODULE TETRA-OUT
EXCITER 390-433 MHZ TETRA

RCVR MODULE 380-433MHZ TETRA
35W TETRA MBTS PA

Site Controller Dimetra MBTS
CABLE El1 DIMETRA MBTS

Preselector 385-390 MHZ

FILTER PRESELECTOR 385-390 MHZ
Duplexer 385-390 MHZ

FILTER 5 MHZ DUPLEXER 385-390 MHZ
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2.déclaration of conformity of the power supply

ascom

EG-Konformitdtserklarung

Manufacturers-Declaration of Conformity

Hiermit erklaren wir: Ascom Energy Systems GmbH
We: Coesterweg 45
59494 Soest

dafi folgende Stromversorgungsgerat: AWN-5DC-460W / GMPN1041A
declare that the following Power Supply:

mit der Ascom Sach.-Nr.: D0101591
with - Ascom PIN:

ab Datum / Anderungsstand: 04.Juli 2003
from Date / exchange level on:

auf das sich diese Erklarung bezieht, mit den folgenden Normen oder normativen
Dokumenten tbereinstimmt:

to which this declaration relates is in canformity with the foliowing standard(s) or other
normative document(s):

Stéraussendungen EN 55022:1998 + A1:2000
Generic Emission Standard

" Storfestigkeit EN 55024:1998 + A1:2001
Generic Immunity Standard

Einrichtungen der Inforrmationstechnik - Sicherheit ENB0950-1:2001
Information Technology Equipment - Safely .

Gemalk den Bestimmungen folgender Europaischer Richilinien:
following the provisions of the:

Eiektromagnetiéthe Vertraglichkeit ’ BQr336/EWG 7 93/68/EWG
Electromagnetic Compalibility Directive .

Niederspannung T3/23/EWG [ S3/68/EWG
Low Voltage Directive

Ort, Datum: Soest, 4-Juli-2003
Piace, Date:

' 7 . Y
Rechtsverbindliche Unterschrift. _» s /% 7

Signature:

Name, Titel: Martin Hélker, Quality Manager
Name, Title:

Fite: KONF_045b.doc
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- General information

This test report is requested on behalf of:

Name : Taiwan Railway AAminiStration ...
Address: " 3 Pei Ping West Road

TBIDEI covvoveererreramss s st s
Country : TRIWEN ..o.viveeeeeeeeesvereresesesesassreamsbsssiese s sbassssae st s be s r i n b nnes

This test report contaihs the test results of:

Type Designation: FTOTAM ...ooiiveeeeceeraretesrssessmessrasnssresraes s ses saesssnssenm et rnsnrnsneas
Type of Equipment:  Tetra Base Station ...t
Serial No.: 398GDR0002....

Manufacturer: Motorola

The device was tested against the following standards:

This test repprt'i is only valid in the original form.

Any reproduction of its contents without written permission of the accredited test laboratory
G-CTCS is prohibited.

The test results herein refer only to the tested sample. G-CTCS is not responsible for any
generalisations or conclusions drawn from these test results and concerning further samples.

This test report consists of 30  pages

Each page contains the G-CTCS-Logo and the TEST REPORT REFERENCE.

© G-CTCS

*) see remarks next page

CTC-Servicesnest3s4-030801 . Page 3 of 30
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Test house information

The tests were carried out:
From 29.08.03 to

at:
G-CTCS Tel: +49 30 6686 1178
Am Borsigturm 130 Fax: +49 30 6686 1195
D-13507 Berlin Email: Doris.Fuchs@g-ctcs.com
By: Lars Eberschulz Tel: +49 306686 1175

Remark:

AC voitage variation of £10% of the nominal mains voltage was not applied, as the power supply
. provides stable output voltage with £2% when the input voltage varies between 88V and 270V.

The tested sample shows no deviations from the mentioned standard (see page 3).

Only the tests regarding the EN 300394-1 were performed.

This test report was made out by

Test Engineer: Lars Eberschulz / 2 iﬁ 24,44 O

signalure’ /7 date
nZ
Pl / .{//
. / A. .
Head of Laboratory:  Doris Fuchs .[ ..... eeeens lfj ..... ‘gd:{iaj
signature ate
Approsygngpby

iy
(‘@;‘;

Accredited test lahoratory

CTC-Servicesftestds4-03060t Page 4 of 30
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Test results

IMO mode
Transmitter results
Transmitter output power (7.1.1) PASS
Adjacent channel power (7.1.3) PASS
Unwanted emissions far from carrier (7.1.5) PASS
Unwanted emissions during the CLCH (7.1.7) PASS
Receiver resuits
Nominal error rates (7.2.2) PASS
Dynamic reference sensitivity performance (7.2.3) PASS
Reference interference performance (7.2.4) PASS
Blocking characteristics (7.2.5) PASS
intermodulation response rejection (7.2.7) PASS
Transmitter/Receiver results
Modulation accuracy (7.3.1) PASS
Carrier frequency accuracy (7.3.2) PASS
This test report was acknowledged by
cecl
; é/j I
; ;T% 2 1% 19 2[ 11, 03
e T D e s I L TeRS
TRA y
!
Z%’("ﬁd‘ws} rA4g f/,g § 2, t1 o3
.................... P ‘ e I
2 b < >
2 i E F5EL RHATZZ . # %47@ o] 1) %3
stamp
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Technical data of equipmeﬁt o

DUT type
Transmitter type
Receiver class

Option

T™MO
Transmitter frequencies

TMO
Receiver frequencies

Rated RF output power

Channel spacing
1.1F
2.IF
Alignment range

Switching range
.. Modulation

Subply voltage

- Test temperature

i

*) see remarks on page 4

CTC-Servicesnest3s4-030801

: B_asé Radio

: Continubus
B
V&D
Channel Frequency MHz
Chan 1 399.975
Chan 2 397.500
Chan 3 395.025
Chan 4 389.975
Chan b 387.500
Chan6 385.025

Maximum 40dBm (10 Watts)
Minimum 30dBm (1 Watts)
25 kHz

73.35 MHz

455kHz

Tx ; 390 - 430 MHz

Rx : 380 — 420 MHz

5 MHz

% DQPSK

nom 230 VAC max -V¥)
nom 23 °C max 55 °C

min -V*)

min -20 °C
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Transmitter

7.1.1 Transmitter output power

a) Average transmitter output power
measured over the scrambled bits of a burst.

Amb. temp.: 23°C  Rel. humidity: 40% ; Carried out: 23.10.03

by: Eberschulz

TEST CONDITIONS TRANSMITTER POWER, dBm
POWER: MAXIMUM
Temperature Voltage Chan 1 Chan 2 Chan3

Normal Nominal - 40.18 40.40 40.18

High Nominal 40.17 © 4061 40.27

Low Nominal 40.33 40.44 40.10

Measurement uncertainty +0.55dB
“ Amb. temp.: 23°C  Rel. humidity: 40% Carried out: 10.10.03  by: Eberschulz
TEST CONDITIONS TRANSMITTER POWER, dBm
POWER: MINIMUM
Temperature Voltage |- Chan1 Chan 2 Chan 3

Normal . Nominal 30.26 30.54 30.13

High . Nominal | 30.27 30.56 30.31

Low - Nominal 30.19 29.33 29.81

Measurement uncertainty +0.55 dB '
Limits:
Limits
Under normal test conditions of +2dB
the nominal value

] Under extreme test conditions of +3 dB
. the nominal value -4 dB

Remark(s):

CTC-Servicesnest3v4-030801
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7.1.3 Adjacent channel power due to modulatlon

A Amb. temp.: 23°C Rel. humldlty: 40%

’ Carrled out: 24.10.03  by: Eberschulz

The adjacent channel power due to modulation is the average power over the useful part of a burst, as

measured through the TETRA filter, at a frequency offset of +25 kHz, 50 kHz, 75 kHz from the nominal centre
frequency of the allocated channel,

TEST CONDITION ADJACENT CHANNEL POWER, dBc
POWER: MAXIMUM
Temp. | Voltage | Frequency Chan 2

offset dBc
+75 kHz -83.5
+50 kiHz -78.3

+25 kH -66.
Normal | Nominal z 66.0
-25 kHz -64.8
-50 kHz -79.1
" | -75kHz -83.0
+75 kHz -83.0
+50 kHz -77.5

+25 kHz -
High Nominal 68.7
-25 kHz . -70.2
-50 kHz -80.0
-75 kHz -82.8
+75 kHz -84.4
+50 kHz -78.9
- +25 kHz -73.7
Low Nominal
=25 kHz -72.1
-50 kHz -78.4
-75 kHz -83.9
i Measurement uncertainty +0.65dB

%

CTC-Services/testaaé-030801
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- Amb. temp.: 23°C  Rel. humidityﬁ 40% Carried out: 24.10.03  by: Eberschulz
TEST CONDITION ADJACENT CHANNEL POWER
POWER: MINIMUM
Temp. | Voltage | Frequency Chan 2

offset {dBc)

+75 kMHz -80.4

+50 kHz -74.8

Normal | Nominal 25 kHz 648

-25 kHz -64.2

-50 kHz -75.1

-75 kHz -80.3

+75 kHz -82.2

+50 kHz -78.5

High | Nominal +25 khiz 706

-25 kHz -722

-50 kHz -81.7

<75 kHz -83.3

+75 kHz -83.6

+50 kHz -78.9

Low Nominal 12Ktz a1

-25 kMHz -71.8

v <50 kHz -78.4

-75 kHz -83.5

Measurement uncertainty +0.65 dB
. Limits:
Frz?:s.:r:cy‘ Parameter (norx:;(:r:sl:r::‘olﬁ‘&?tlions) (extr(lewna\:Itrz:t'T:::)er:ldeiltions)
25 kHz <-55 dBc <-45 dBc
.50 kHz PZ":?\;'ZG' <70 dBc <60 dBc
75 kHz . <-70 dBc <-60 dBc
25 kHz <-60 dBc <-50 dBc
50 kHz Other Power <70 dBe <60 dBc
75 kHz <-70 dBc <-60 dBc
25 kHz <-55 dBc <-45 dBc
50 kHz e <65 dBc <60 dBc
75 kHz <-65 dBc <-60 dBe
In any case, no requirement more stringent than =36 dBm shall apply.

- Remark(s):-

- .- CTC-Sarvicesnest394-030801
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7.1.5 Unwanted emissions far from the carrier

Wideband noise
These unwanted emissions are wide-band emissions measured through the TETRA filter, at a fr'equency offset

of +112.5 kHz, £262.5 kHz, +512.5 kHz and * (f,, +12.5 kHz) or £10 MHz from the nominal centre frequency of
the allocated channel.

‘Amb. temp.: 23°C  Rel. humidity: 40% Carried out: 23.10.03  by: Eberschulz

TEST CONDITION WIDE BAND NOISE, dBc
Frequency POWER: MAXIMUM
Temp. | Voltage offset Chan 2
+5 MHz or fip +12.5 kHz -104.90
+512.5 kHz -95.21
+262.5 kHz 8395 .
Normal | Nominal 1125 Kz 8846
-112.5kHz -88.19
-262.5 kHz -93.96
- -§12.5 kHz -96.22
-5 MHz or fp -12.5 kHz -105.03
Measurement uncertainty +1.22 dB
Limits :
.| MSNominal Power | MS Nominal Power Maximum level
Fréequency Level <1W Level > 1W BS (all classes)

offset
<700 MHz §{ > 700 MHz | <700 MHz | > 700 MHz | <700 MHz | > 700 MHz

100 kHz-250 kHz | <-75dBc | <-74dBc | <78 dBc | <-74dBc | <-80dBc | <-80 dBc
250 kHz-500 kHz | <-80dBc | <-80dBc | <-83dBc | <-80dBc | <-86dBc | <-85dBc
500 kHz- f,,, <-80dBc | <-80dBc | <-85dBc | <-85dBc | <-90dBc¢ | <-90dBc
2fy <-100 dBc | <-100 dBc | <-100 dBc | <-100 dBc | <-100 dBc [ <-100 dBc

NOTE: f, denotes the frequency offset corresponding to the near edge of the receive band or
5 MHz (10 MHz for frequencies above 520 MHz) whichever is greater. Alf levels are
expressed in dBc relative to the actual transmitted power level, and in any case no limit
tighter than —55 dBm for offsets < f, or -70 dBm for offsets > fy, shall apply.

Remark(s):

: CTC-Servicasfest3s4-030801 Page 10 of 30
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Discrete spurious e

Amb. temp.: 23°C  Rel. humidity: 40 %  Carried out: 28.10.2003 by: Eberschulz

These unwanted emissions are spurious emissions {modulated or unmodulated) occurring at offsets equal or
grater than 100 kHz from nominal carrier frequency, measured in the frequency range 9 kHz to 4 GHz (9 kHz to
12.75 GHz for equipment capable of operating at frequencies above 470 MHz).

TEST CONDITION DISCRETE SPURIOUS, dBm
POWER: MAXIMUM
offsets > 100 kHz
Middle channel
Temperature Voltage
f [MHz] Level [dBm]
*)
Normal Nominal

. <1GHzt1.22dB
1GHz <f4 GHz 1.9 dB
4 GHz<f12,75 GHz +2.8 dB

Measurement uncertainty

Measurement bandwidth

Measurement frequency Resolution bandwidth Video bandwidth
9 kHz-150 kHz, 1 kHz 3kHz
150 kHz-30 MHz 10 kHz. 30 kHz
30 MHz -1 GHz 100 kHz 300 kHz
1GHz -4 GHz 1 MHz 3 MHz
4 GHz - 12.75 GHz (NOTE 1) 1 MHz 3 MHz

NOTE 1: only for equipment capable of operating at frequencies greater than 470 MHz

Limits:

Frequency range

9 kHz to 1 GHz

above 1t0 4 GHz or 1to 12.75 GHz

X operétion

0,25 W (-36 dBm)

1,0 pW

(-30 dBm)

TX stand by 2nwW

(-57 dBm)

20 nwW

(-47 dBm)

Remark(s): *) see next pages.

CTC-Servicesnestdsd-030801
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@Ref Ll

3.5 dBm
3.5

RBU
VB
SuT

dBm

40 dB|Cffset

-20

=30

-60)

-70

-90

-96.5

Start 9 kHz

et L

4.5 d8m
4.5

Date: 22.0CT.2003

14.1 kHz/

Fig 1: Mid channel, maximum output power, 9 kHz to 150 kHz

RBUW
VB
SHT

150 kHz

dBm

40 dBjOffset

-10;

1A

_zpliry

LT

5 -4g)

-70]

-80|

-85.5
Start 150 kHz

CTC-Servicesnest34-030801

Date: 22.0CT.2003

2.985 MHz/

Fig 2: Mid channel, maximum output power, 150 kHz to 30 MHz

Stop 30 MHz
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Aoyt i RBHW 100 kHz RF Att 10 dB
Ref Lvi vBU 300 kHz

30 dBm WL SWT 5s unit dBm
30,

30 dB|Offset

20,

IVIEW A

ARET

ik,
Sy

- 70

Start 30 MHz 47 MHz/ Stop 500 MHz
Date: 22.0CT.2003 15:43:57 °

Fig 3: -Mid channel, maximum output power, 30 MHz to 500 MHz

. - i RBW - 100 kHz  RF Att 10 d8
Ref Lv! Cet VBW 300 kHz

20 dBm* : . . SWT S s Unit dBm

20
20 dB|Offset

IVIEH A

-30

T

-70

-80

Start 500 MHz 50 MHz/ Stop 1 GHz
Date: 22.0CT.2003 15:46:25

Fig 4: Mid channel, maximum output power, 0.5 GHz to 1 GHz
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[T : RBUW 1 MHz RF Att 0 dB
Ref Lvl . . VBW 3 MHz

3.5 dBm HIEN : SUT S s Unit dBm

3.5
of—20_oalotsel

-10

=30}vER H&

A86TX

-50]

LN

) — T ) . § 1 -

-70

-80]

-90!

~96.5|
. Start t GHz 300 MHz~ Stop 4 GHz

Date: 22.0CT.2003 15:47:37

Fig 5: Mid channel, maximum 6utput power, 1 GHz to 4 GHz
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7.1.6 Unwanted radiated emissions

Amb. temp.: 23 °C Rel. humidity: 40 % Carried out: 30.09.03 by: Eberschulz
SPURIOUS EMISSIONS POWER: MAXIMUM
(Offset > 100 kHz)
Spurious Meas. Ant, Middle channel
frequency Polarisation
MHz H=Horizon. oB
V=Vertical m
H
A
H *)
\
H
\Y
H
\
H -
\Y
H
Y
H
)
A
Measurement : 30- 100 MHz <x3.3dB
uncertainty 100 - 1000 MHz <=2.2dB
1000 - 4000 MHz <+3.1dB

Limits:
Frequency range 30 MHz to 1 GHz above 110 4 GHz
. TX operation - 0,25 yW (-36 dBm) 1,0 W (-30 dBm)
:I'X.stand by 2nW  (-57 dBm) 20nW  (-47 dBm)
# Remark(s): *} see next page.
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!

REF -8,7 dBrn ATodB 3188 3 x MBTS sampleﬁesla/THSF.‘
-1

18 |
/
/
|

2

!
s Pin it
|

N R “

&
@
%

L R~ .‘““.«“‘/ T

b4

-100

-105

10— -
30 oo 1% 200 250 @00 S0 400 450 500 S50 600 eSO 700 730 800 S50 %00 95D 1000 j

RBW 100 kHz VBV 108 kHz SWP 53 Di, 30. Sep 2003 MHz
Tasted with Arfenna Chase CBLE111 YERTICAL 201 rad

Fig 1: Radiated emissions TX mode, mid channel (30MHz — 1000MHz)

REF-240cBm  ATOGE 03188 3,x METS samplé tests(THSR
-25 + *

44 :
-4
-48 7
: ; I | traheres
Lo U T M

N AT
I R T

iy |

A0 2600 27000 2800 2500 30003106 3200 3300300 35003600 3700 33003900 4000
D4, 30. Sep 2003 wHz

75
1000 11001200 1300 1400 1500 16001700 1500 1900 2000 2100 22002300 240
REW 1 MHZ VBW 1 MHZ P
Tested with Antanna Schwarzhack S8HS 9120 D 201 ract

Fig 2: Radiated emissions TX mode, mid channel (1GHz — 4GHz)
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7.1.7 Unwanted emissions during the BLCH.

These unwanted emissions are emissions produced by a MS, measured through a TETRA filter at a frequency
offset of +/-25 kHz from the nominal carrier frequency , while the MS is transmitting a linearization burst on the
Base station Linearization channel (BLCH}).

Amb. temp.: 23°C  Rel. humidity: 40% Carried out: 11.10.03  by: Eberschulz
TEST CONDITION Unwanted emissions during BLCH
POWER: MAXIMUM
Temperature Voltage freq. offset Channel 2
P <P<Py P>Py
[us] [us]
+25 kHz 122 - 0::
Normal Nominal
-25 kHz 54 0
- ) +25 kHz . 140 : 0
High Nominal
-25 kHz 121 0
+25 kHz 70 0
Low Nominal :
-25 kHz 43 0
Limit - ’ The time period during which the peak power is between
P, =-45 dBc and Py, = -30 dBc shall not exceed 1ms.
The peak power shall never exceed Py, = -30 dBc
Measurement uncertainty +0.2dB
#
&
: | Remark(s):

CTC.Servicesestso4-030801 Page 17 of 30
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Receiver

Amb. temp.: 23°C  Rel. humidity: 40% Carried out: 23.10.03  by: Eberschulz

7.2.2 Nominal error

The nominal error rate is 2 measure of the receiver performance under nominal channel conditions. Nominal
channel conditions are defined as a received signal level 2 -85 dBm with no interference under both static and
fading conditions.

TEST CONDITION | Logical channel Channel | Profile | Level BER
type [@Bm}! %
Temp. Voltage Chan §
TCH/7.2 7 TUS50 -85 0.1
Normal Nominal
TCHI7.2 7 STAT -20 0.00
Measurement uncertainty : +0.92 dB
Limits:
Limits : BER %
DUT type - MS BS
Receiver class A B E A - B
Static 0.122 0.122 0.122 0.122 - . 0122
TU 50 0.488 0.488 0.488 0.488 - 0.488
TEST CONDITION Logical ch. Profile | Level PUEM : Limit
channel type [dBm}| (No.of errors) | (No. of errors)
Temperature | Voltage : Middle ch.
‘ SCHIF 2 TUS0 | -103 “
Normal- Naminai
AACH 2 TUS0 | -103 ")
Limit See column
Measurement uncertainty T1 level: Ugs=+0.68 dB

Remark(s):*) PUEM not possible with internal BER measurement

PP i

CTC-Servicesnestn4-03080+ Page 18 of 30
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7.2.3 Reference sensitivity performance =

Amb. temp.: 23°C  Rel. humidity: 46%

Catried out: 24.10.03  by: Eberschulz

The minimum required reference sensitivity is measured.in this test case.

TEST CONDITION Logical Ch. | 'Profile | Level BER/MER
channel type [dBm] %
Temperature | Voltage Chan 4|{Chan 5| Chan 6
TCH7.2 7 | STATIC | -115 0.17 0.11 0.13
SCH/F 8 TUS0 -106 |~ 4.95 | 2.52 2.98
Normal Nominal STCH 9 TUS0 -106 3.59
SCH/HU 11 TU50 -106 5.04
TCH2.4 10 TUS0 -106 0.05
High Nominal SCHIF 8 TUS0 -100 0.49 0.58 |.-.052
Low Nominal SCH/F 8 TU50 -100 2.98 0.48 0.46
Measurement uncertainty +1.12dB
Limits:
BER/ MER %
DUT type MS - BS
Receiver A B E A B
class ] ’
Propagation | TU50 TU50 | TU50 | TU50 | EQ200 | TU50 | HT200 | TU5S0 | TUSO
Logical . " : :
channel S
SCH/F 8.96 8.96 8.96 - 12.32 15 8.96
AACH 11.2 i 12.32 112
BSCH 12.32 [ : 8.96 24.64
SCH/HD 12.32 | 8.96 23.52
AACH 10.04 EEEE] 1232 3 17.92 S i
TCH/24 1.232 Y 0.392 & 0.918 % 1.456 0.392
STCH : S = 10.08 § 8.96 | :
SCHHU [ e ; 10.64 8.96
’
Remark(s):

CTC-Servicesnesi394-030801
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7.2.4 Reference interference performéncé”

Amb. temp.: 23°C  Rel. humidity: 40% - -~ Carried out: 25.10.03 . by: Eberschulz

The minimum required reference interference performance (for co-channel C/lc or adjacent channel C/la) is
specified for V+D and PDO equipment according to test condition, channel type, propagation condition and
the receiver class of the equipment.

Test conditions . MER %.
Logical | Ch. | Profite | Signal | Interferer chan5
TEST Level Level
Temp. Voltage ch. type T1-T2 [dBm] [dBm] +25 25
kHz kHz
. TU50- .
Co-ch | Normal | Nominal | SCH/F 8 TU50 -85 -104 466
: TU50- -
Normal | Nominal | SCH/F 8 STAT -100 -60 252..1°3.26
Adj-ch High | Nominal [ SCHIF 8 TUS0- 97 67 0.51 | 048
’ STAT : g
’ TU50- : ;
Low Nominal | SCH/F 8 STAT 97 -67 0.32 0:37
Measurement uncertainty T1level: +0.92dB T2relativeto T1:+1.22dB
Limits:
MER %

DUT type ‘ Ms . BS
Receiver A B E A B
class : ' :

Propagation | TUS0 | HT200 | TUS0 | TU50 | TUS0 'EQ200 | TU50 | HT200 | TUS50 | TUS0
Coch. |[Beiei| 10304 [l 7.28 [es) 224 g Bl 10.304 6.72
Adich. | 7.28 [ 728 B 728 el 672 [EMEY 672

Remark(s):
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7.2.5 Blocking characteristics
Amb. temp.: 23°C  Rel. humidity: 40% Carried out: 23.10.03  by: Eberschulz

Blocking is a measure of the receiver to receive a modulated wanted input signal in the presence of an
unwanted un-modulated input signal on frequencies other than those of the spurious response or adjacent
channels, without this input signal causing a degradation of the performance of the receiver beyond a specified
limit. The blocking performance specification shall apply to all frequencies within the relevant receive band of the
equipment, except those at which spurious response occur.

TEST CONDITION T3 Logical | Channel | Profile| T1 |interferer| Chan5
Offset | channel type Level level
Temp. | Voltage | [MHz] [dBm] | [dBm] | BER%
+10 |TCH/7.2 7 STAT | -112 =25 0.03
+5 |TCH/7.2 7 STAT | -112 -25 0.08
+2 | TCH/7.2 7 STAT | -112 -25 0.03
Normal | Nemina + |TcH72 | 7 STAT | -112 25 0.18
-1 | TCH/7.2 7. STAT | -112 -25 0.23
-2 |TCH/72 7 STAT | -112 -25 0.05
-5 |TCH/7.2 7 STAT | -112 =25 0.03
.10 | TCH/7:2 7 - | STAT | -112 -25 0.10
Measurement unéeﬁainty ' T1 level: £ 0.92 dB
T3 level: £ 0.82 dB
Limits:
limits BER %
DUT type MS BS
Receiver class A B E A B
N Static 4,270 4,880 4,270 3,66 4,88
Remark(s):
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7.2.7 Intermodulation response rejection

Amb. temp.: 23°C  Rel. humidity: 40% ‘ Carried out: 23.10.03  by: Eberschulz

Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of two or more unwanted
signals with a frequency relationship to the wanted signal frequency. The f1 and f2 are defined as f0= 21-f2
and [f2-f1|= 200 kHz, where f; is the nominal receive frequency.

TEST CONDITION Interferer chan 5
Temp. Voltage Fr‘m‘;fz'i‘:y BER %
T3 freq.= fry + 200kHz 04
T2 freq.= fr; + 400kHz 18
Normal Nominal
T3 freq.= fy, - 200kHz 0 )
T2 freq.= frq - 400kHz 0.08
Measurement uncertainty . T1 level: £ 0.92 dB
T2 level: £ 0.92 dB
T3 level: £ 0.82 dB
1
Limits:
Limits BER %
¥
DUT type MS BS
Reg;eiver class A B E A B
Static 4,270 4,880 4,270 3,66 4,88
Remark(s):
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‘Receiver / Transmitter

7.3.1 Modulation accuracy

Amb. temp.: 23°C  Rel. humidity: 40% Carried out: 23.10.03  by: Eberschulz

Modulation accuracy is defined according to ETS 300 392-2 [1], clause 6 as a difference between the actual
transmitted signal waveform and the ideal signal waveform. The difference is specified in terms of vector error
magnitude at symbol time. The parameters to be measured are RMS vector error and peak vector error. in
addition the residual carrier power of the transmitter shall be measured.

Limits:
RMS vector error: <10 %
, Peak vector error: <30 %
Residual carrier power <5 %
'
Remark(s):

TEST CONDITION | MODULATION ACCURACY %

Normal POWER: MAXIMUM
Chan1 Chan 2 Chan 3
RMS Vector err. 37 2.9 29
Peak Vector err. 77 6.2 6.6
Residual carrier 1.1 0.5 0.6

RMS: £ 0.82 %
Peak: 2.1 %
Residual: £ 0.1 %

‘Measurement
‘uncertainty

CTC-Servicestesi304-030801
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7.3.2 Carrier frequency accuracy

Amb. temp.: 23°C Rel. humidity: 40% Carried out; 23.10.03  by: Eberschulz

The carrier frequency accuracy (error) is defined as the difference between the actual transmitted carrier
- frequency and its nominal value.

TEST CONDITION CARR'E';g"fv%%?ﬁ'ﬁTM‘t‘;ACU RACY
Ippm]
Temp. Voltage Chan 1 Chan2 Chan3
Normal . Nominal 0.003 0.003 0.003
Measurement uncertainty +0.01 ppm

. Limits:

+ 0.2ppm for frequencies <520 MHz
+ 0.1ppm for frequencies >520 MHz

H
i

Remark(s):

IR

——
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Environmental Test

Test plan is in accordarce to the below ETS!I standard as shown in the table

Tests at Operating Temperature
3 The tests according ETS 300 019-1-3 class 3.3 proceed in the following sequence
= Normal Temperature = +23°C
. Max Temperature = +55°C
1 Min Temperature = -20°C
Test
Max Temp
Test
Test
Min Temp
TEST CONDITIONS TRANSMITTER POWER, dBm
POWER: MAXIMUM
Temperature Voltage Chan 1 Chan 2 Chan 3

Normal’ Nominal 40.19 40.40 - 40.18

High Nominal 40.17 40.61 40.27

Low, . Nominal 40.33 40.44 40.10

Measurement uncertainty . +0.55dB

CARRIER FREQUENCY ACCURACY

TEST CONDITION POWER: MAXIMUM
[ppm]
Temperature Voltage Chan 1 Chan 2 Chan3
Normal Nominal 0.003 0.003 0.003
High ~ Nominal 0.003 0.003 0.010
Low Nominal 0.003 0.003 0.005
Measurement uncertainty +0.01 ppm

TEST CONDITION

Reference sensitivity performance

Logical channel =SCHF; Ch. Type &

Profile =TU50; Level = -106(-100) dBm *

Temperature Voltage Chan 4 Chan 5 Chan 6
Normal Nominal 4.95 252 298
High Nominal 0.49 0.58 0.52
Low Nominal 2.98 0.48 0.46

Measurement uncertainty

T1level: £0.92 dB T2 relative to T1: £ 1.22 dB

CTC-Servicesnest384-030801

* Value in brackets is the level for extreme conditions.
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Tests after Storage Temperature

The tests according ETS 300 019-1-2 class 2.3 performed as described in the following
sequence

After each storage time of 72 h the temperature will be set to normal temperature and
the functional parameters are checked. During the high and low temperature period the
DUT is switched off.

Normal Temperature = +23°C
Max Storage Temperature=  +70°C
Min Storage Temperature = -40°C
Max Temp
Test
Test Test
Min Tem,
TEST CONDITIONS - TRANSMITTER POWER, dBm
POWER: MAXIMUM
Temperature Voltage Chan1 Chan 2 Chan 3
Normal Nominal 40.19 40.40 40.18
After max Nominal 40.97 41.08 40.81
After min _ Nominal /| - 41.03 41.11 40.91
Measurément uncertainty ) +0.55dB .
TEST CONDITION CARR'E';g"fvi%‘:’ﬁ':&TM%CMC”RACY
[ppm]
Temperature Voltage Chan1 Chan 2 Chan 3
Normal Nominal 0.003 0.003 0.003
After max Nominat 0.003 0.003 0.003
After min Nominal 0 0.005 0
Measurement uncertainty +0.01 ppm
resTconomon | Reforence sensityy periorence
Profile =TU50 / Level = -106 dBm
Temperature Voltage Chan 4 Chan b Chan 6
Normal Nominal 495 2.52 298
After max Nominat 2.95 2.33 243
After min Nominal 3.74 3.13 3.37
Measurement uncertainty T1 level + 0.92 dB T2 relative to T1: £ 1.22dB

CTC-Services/tesi3B4-030801
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' Tests after Humidity Storage

The test according to ETS 300 019-1-1class 1.1 and ETS 300 019-1-3 class 3.2 proceed
in the following sequence

Storage Parameter and test parameter

Temperature = +30°C
Humidity = 95°%
Storage duration 96h
TEST CONDITIONS TRANSMITTER POWER, dBm
POWER: MAXIMUM
Temperature Voltage Chan1 - Chan2 Chan 3
Normal Nominat 40.86 ;. 41.05 40.67
Measurement uncertainty +0.55dB
CARRIER FREQUENCY ACCURACY
TEST CONDITION POWER: MAXIMUM
[ppm}
Temperature Voitage Chan1 Chan 2 Chan 3
Normal Nominal 0.008 0.008 - | 0.003
Measurement uncertainty +0.01 ppm
Reference sensitivity performance
TEST CONDITION - Logical channel =SCHF/ Ch. Type 7
. Profile =TU50 / Level = -106 dBm
Temperature | Voltage Chan 4 Chan 5 Chan 6
Normal - Nominal 2.77 229 | . 268
Measurement uncertainty T1level: £+ 0.02 dB T2 relativeto T1: £ 1.22dB

CTC-Servicestest304-030801 Page 27 of 30
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List of test equipment

List of test equipient (conducted):

Category: . 1’ Manufacturer:” Type:'.: Serial no.: Cal. due
Signal Generator “Rohde und Schwarz . { SMIQO3B . | 839657/040 02/04
Signal Generator - | Rohde tnd Schwarz. | SMIQO3B | 839657/041 02/04
Signal Generator Marconi 2042 : 119718063 09/05
Signal Generator Anritsi 5 MG3660A™" BC: 0027709 - o
Spectrum Analyzer Rohde und Schwarz FSEK30- - » 838495/014

Fading Simulator Rohde und Schwarz - | SMIQ03B ‘ 839657/040 .

Fading Simutator Rohde und Schwarz - | SMIQ03B 839657/041 . .-

RF-Relais Matrix Rohde tnd Schwarz | PSU’ 838735/001

RF-Relais Matrix - *| Rohde und Schwarz | PSU " 838735/002°

TETRA Signal Analyzer IFR 2310 169948/002

List of test equipment (radiated):

Category: Manufacturer: Type: Reg. no.: Cal. due
RF filter section Hewlett-Packard 85460A 0022737 08/05 =
Receiver RF section/display ~ [Hewlgtt-Packard 8546A 0022736 08/05: %
Turntable control - } HD-GmbH, HD100 1001008 - B
Antenna (30MHz..1GHz) ;. |CHASE CBL 6111 0022778 07/05
Antenna (1 GHz..4GHz) Schwarzbeck 9120D 29604 12/05

CTC-ServicesNestd54-030801
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Photo(s) of the DUT

Front view with opened door
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Type label
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General information

This test report is requested on behalf 6f:

Name : Taiwan Railway AGTURISITHON ©ovvmeveeveeireereesesssssessssersesssssaness

Address: 3 Pei Ping Westr ROBU oo ieeeesesessseesssssssessesrecscssinsenns

Country :

This test report contains the test results of:

Type Designation:  FTO14M ..ot
Type of Equipment:  Tetra Base Station ...l
Serial No.: 39BGDRO002 ....oveeerirecnnisreresiericniinisee s sss s san e

Manufacturer: MOOTOIA oeevecrieereere et e st s ane e sa s sn s ansevenenes

The device was tested against the following standards: |
: |

Customer requirements ............cccoeevvreeeiiseconnins

|

This test report is only valid in the original form.

Any reproduction of its contents without written permission of the accredited test laboratory
G-CTCS is prohibited.

The test results herein refer only to the tested sample. G-CTCS is not responsible for any
generalisations or conclusions drawn from these test results and concerning further samples.

This test report consists of 10  pages

Each page contains the G-CTCS-Logo and the TEST REPORT REFERENCE.

© G-CTCS

*) see remarks next page

CTC-Serviceshes(3p4-030801 Page 3 of 10
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Test house information . '

S The tests were carried out:
From 20.11.03 to  20.11.2003

i at:
G-CTCS Tel:  +49306686 1178
Am Borsigturm 130 Fax: +49 30 6686 1195
D-13507 Berlin Email: Doris.Fuchs@g-ctcs.com
By: Lars Eberschulz Tel: +49 306686 1175
Remark:

This test report was made out by

Test Engineer: Lars Eberschulz .o & Lol ereran

signature date

/

S/
Head of Laboratory:  Doris Fuchs ...z A5 S 5? "f"/’{ﬂ 1
signature date

Ap pros»{ae”clipby

f{@jﬁ

Accredited test laboratory

CTC-Services/test384-030808 Page 4 of 10
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Test results

TMO mode
Transmitter results :
Transmitter output power (7.1.1) PASS %;
:
3
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Technical data of equipmé:ht

DUT type Co :_;"’Base Radio

Transmitter type : Conﬁnuous

Receiver class o B

Option . vaD
Channel Frequency MHz

TMO Chan 1 399.975

Transmitter frequencies Chan 2 397.500
Chan 3 395.025

TMO Chan 4 389.975

Receiver frequencies Chan 5 387.500
Chan 6 385.025

Rated RF output power : Meximum 40dBm (10 Watts)
Minimum 30dBm (1 Watts})

Channel spacing : 25 kHz

1.1F o 73.35 MHz

2.IF ) ; 455 kHz

Alignmentrange © Tx: 390 - 430 MHz

' Rx: 380 — 420 MHz

Switching range : 5 MHz

Modulation : 7/ DQPSK

Supply voltage : nom 230 VAC max 270V ‘ min 88 V

Test temperature : nom 23 °C max - °C min - °C

W

CTC-Servicesnesi384-030801 Page 6 of 10
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Transmitter B

7.1.1 Transmitter output power
Amb. temp.: 23°C Rei, humidity;"40% : Carried out: 20.11.03  by: Eberschulz

a) Average transmitter output power
measured over the scrambled bits of a burst.

TEST CONDITIONS TRANSMITTER POWER, dBm
POWER: MAXIMUM
Temperature Voltage Chan 1 Chan 2 Chan 3
Normal 88V 40.75 40.87 40.55
Measurement uncertainty +0.55 dB

Amb. temp.: 23°C  Rel. humidity: 40% Carried out: 20.11.03  by: Eberschulz

TEST CONDITIONS TRANSMITTER POWER, dBm
. POWER: Maximum
Temperature Voltage Chan 1 Chan 2 Chan 3
Normai 270V 40.77 40.85 - 40.57
Measurement uncertainty +0.55dB -
Limits:
Limits
Under normal test conditions of +2 dB
the nominal value
Under extreme test conditions of +3 dB
the nominal value -4 dB
Remark(s):

CTC-Servicestest3gs-030601
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~ List of test equipment
List of test equipment (conducted):
Category: - Makhuf‘la‘ciyufér:f S Type: Serial no.: Cal. due
Signal Generator Rohde tihd Schwarz - | SMIQO3B 839657/040 02/04:
Signal Generator 1 Rohde und Schwarz - | SMIQ03B 839657/041 02/04
Signal Generator Marconi it | 2042 119718063 09/05
Signal Generator » Anritsu s MG3660A BC: 0027709 S
Spectrum Analyzer' Rohde unid Schwarz | FSEK30 838495/014 14j03°
Fading Simulator Rohde und Schwarz | SMIQO3B = | 839657/040 - 02/04 -
Fading Simulator Rohde und Schwarz SMIQ03B 839657/041 02/04°" '
RF-Relais Matrix Rohdé und Schwarz | PSU 838735/001 o=
RF-Relais Matrix Rohde und Schwarz ~ | PSU 838735/002 -
TETRA Signal Analyzer IFR 2310 169948/002 - 02104 ]
List of test equipment (radiated):
Category: Manufacturer: - Type: : Reg. no.: Cal. dueﬁ
RF filter section Hewlett-Packard 85460A 0022737 08/05:
Receiver RF section/display  [Hewlett-Packard 8546A 0022736 08/05
Turntable contro! HD-GmbH HD100 1001008 -
Antenna (30MHz..1GHz) ] CHASE CBL 6111 0022778 07/05. -
Antenna (1GHzZ..4GHz) Schwarzbeck 9120D 29604 12/05 '

CTC-Services/lest3gs-30801
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MBTS無線電轉播站收發系統





天線輔助系統





固定底座





接線面板





電源供應模組





發射結合器





預選器(蓋板後)





雙工器





類比功率監控器





發射模組1


無線電轉播站無線電控制模組1


接收模組1


接收耦合器


接收模組2


無線電轉播站無線電控制模組2


發射模組2
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_1129648947.ppt


(1) 行車調度無線電話系統

(2) 台北綜合調度所

(2.2) 調度台

(2.1) Dimetra MSO

(2.4) 用戶端介  面設備

(2.3) 數位錄音設備

(3) 台中SDH機房

(3.1) 網管 (備援中心)

(4.1) 主線

Fiber

(9) 傳輸系統

(4.2) 支線/臨港線

(4) 基地台

(5) 手機

(6)動力機車車上台

(7) 桌上台

E1

E1

(8)調度轄區辨識器

(7.1)主線

(7.2)支線/臨港線

10BaseT

E1



SDH










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































_1128775160.ppt


MBTS轉播站收發訊機

110VAC PS

E1 站台連線

GPS 接收器

天線辅助系统

TSC

BR2

BR1

RFDS

RF 電纜

數據電纜








