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Subject:


Cisco IOS - configuring WAN T1 / E1

Task A: T1 / E1 link preparation 

1. Prepare to work two routers from Cisco adapters built in Cisco NM 1CE1T1, Cisco PA 2E1, Cisco NM 1CE1B, Cisco NM 1CT1, Cisco WIC 1 MFT-E1 Cisco WIC 2 MFT-E1 Cisco WIC DSU T1 or Cisco VWIC MFT G703 . Card ports connect a special cable to connect the T1 / E1 end-to-end (4 telephone wire copper cable with RJ48 plug interlaced or DB15).

2. Design-segment IP network based on T1 or E1 link. 
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3. In both routers enable IP routing: 
Router (config) #ip routing


Note - under-serial interfaces (serial) cards T1 / E1 yet will not appear on the list of router interfaces. There will be there (for example, under the designation. Serial 1/0: 1) only after you configure the controller cards T1 / E1 (task B or C) on both routers! The same - it's not possible to define an IP address or network directly connected recording over T1 / E1 dynamic routing protocols. The current point will have to be supplemented in the task B, C, D.

4. Tasks B, C, D follow depending on your hardware:

· if you have a card with controllers E1 - do the task B,

· if you have a card with controllers T1 - do the task C,

· if you have a card with controllers and integrated T1 DSU / CSU - do the task D

· if you have a universal cards (controllers T1 / E1) - make a choice between E1 or T1 (and thus the task of the B or C) at the interface type card type e1 np.:
Router(config)#card-type  e1 1
or
Router(config #card type t1 1

where 1 is the card number.

Task B: WAN Configuration standard E1.

1. In both routers, set the configuration of the same, realizing the following points.

2. Select the controller card and go to its configuration: 
Router (config) # controller e1  1 / 0
Router (config-controller) #
where 1/0 is the number of slot / port (addressing depends of type of router and module placement)


3. Specify the type of coding lines (choose hdb3, ami etc.): 
Router (config-controller) # linecode ami

4. Specify the type of frame (optional CRC4 and no-CRC4):
Router (config-controller) # framing CRC4

5. Specify the type of clocking for controller (internal or line): 
Router (config-controller) # clock source internal

Note: At least one clock you must set up internal mode (clocks will be served for the opposite)

6. Specify the channel number in the E1 (E1: 1-31), and possible values ​​for the time slot from frame to frame, for example: 

Router (config-controller) # channel-group 1 timeslots 1-10 speed 56

where speed is 56 kbps formatted amount per one time slot (available values ​​is 48, 56, 64 kbps), and 1-10 is a range of time slots allocated to the connection being created (the more the faster).


7. The next step is to configure the serial-interface of the E1. This interface should appear on the list at the moment to define the channel-group (will be set such as those selected for the channel-group), for example: 

Router (config) # interface serial 1/0:1
Router (config-if) #

8. Configure the IP addresses of the interfaces-series routers and routing procedures to complete the configuration (of a task), for example:

Router (config-if) #ip addr 200.200.200.1, 255.255.255.0
Router (config-if) #no shut

Test the operation of IP over E1 link.

9. Using other slots must be created in both routers another pair of sub-interfaces and define the IP addressing for them. In the E1 link will now be two logical connections based on various compartments timeslots. Routers will be connected to two nodes with different IP networks.
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10. Conduct an experiment designed to show that the connection speed depends on the amount involved does not timeslots. To do this, change the allocation of timeslots in routers for the two existing connections so that the allocated quantities were much different. Then, perform simultaneously and continuously testing the two existing traffic over the link E1 over IP networks, np.:
From first router: 
Router1# ping 200.200.200.1 re 10000
From second router:
Router2# ping 200.200.201.2 re 10000
Is the performance difference visible?

11. Testing cards T1 / E1 loopback loop is possible without a physical link (cable T1 / E1). To perform the test, disconnect the cable E1 / T1 (and controller interfaces go down to the state) and in its place installed end loopback (plug, which physically bonded pairs of lines 1-2 and 4-5). Then go to the controller configuration to enable loopback loops: 
Router (config) #controller E1 1/0

Router (config-controller) #loopback local line
After that LOOPBACK LED should indicate activation of the loop, and the controller and interfaces should return to the state up. Then test the communication (ping your own interface). Please note that the loopback mode after blocking communication link, because after the test should withdraw it: Router (config-controller) #no loopback

12. Expand IP network with two additional extreme segments. The middle segment will be tunneled through E1 links, extreme - constructed using Ethernet technology. Configure the Ethernet interfaces, setting IP addressing, eg .:
Router (config) # interface fa 0/0

Router (config-if) # ip address 200.200.201.1 255.255.255.0
Ethernet segments to add PC stations. The whole system will be: Ethernet segment <-> router <-> E1 connection <-> router <-> Ethernet segment.[image: image3.png]200.200.201.2
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13. 
If necessary, fix the problem properly routing IP datagrams in the resulting network (IP show ip route), interpreting E1 channel as one of the segments of the IP network (for example, using rules defined static IP routing, EIGRP, OSPF, RIP, etc.).

Check (ping) the ability to communicate between stations PC

Task C: WAN Configuration standard T1.

1. T1 is a version of the American or Japanese standard T1 / E1. Go to the configuration of the controller tab: 
Router (config) # controller t1 1 / 0
Router (config-controller) #
where 1/0 is the number of slot / port (addressing depends on the type of router)


2. Specify the type of line coding: 
Router (config-controller) # linecode ami
3. Specify the type of frame type (either esf or sf)
Router (config-controller) # framing sf

4. Specify the type of clocking on controller (internal or line): 
Router (config-controller) # clock source internal

5. Go out for a while with the configuration of the controller and specify the type of ISDN switch implemented in the router (the option chosen according to the ISDN Service Provider, in the case of point-to-point, where both ends are under control - just select convergent), eg:
Router (config) #isdn switch-type basic-5ESS
6. The controller configuration must specify the number of connections you create and assign time slots (1-24): 

Router (config-controller) # channel-group 1 timeslots 1-10

At this point a serial subinterface should appear over T1 (eg. Serial 1 / 0: 1). Serial 1/0: 1 corresponds to the combination of channel-group 1, in which there are channels (timeslots).


7. The next step is to configure the serial-interface over T1. This interface should appear already in the router, np.:

Router(config)# interface serial 1/0:1
Router (config-if) #

8. You must configure the IP addresses of the interfaces-series routers and routing complete the setup procedures, eg .:
Router (config-if) #ip addr 200.200.200.1, 255.255.255.0
Router (config-if) #no shut
Test the operation of IP over T1 link.

9. In most cases, the change link parameters (eg. The type of frames) requires the controller to stop. Change the settings and restart the controllers T1 routers:
Router (config)# controller  t1  1 / 0
Router (config-controller) #shutdown

At this point, the yellow LED signal line and the clock error should be activated.
Router (config-controller) # linecode B8ZS
Router (config-controller) # no shutdown
You should test again functioning IP network over T1 link.

10. Using other slots must be created in both routers another pair of sub-interfaces and define the IP addressing for them. The T1 will now link the two logical connections based on various compartments timeslots. Thus, routers are connected to two nodes of the IP networks with different addressing:
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11. Should conduct an experiment designed to show that the connection speed depends on the amount involved does not timeslots. To do this, change the allocation of timeslots in routers for the two existing connections so that their allocated amounts were much different. Then, perform simultaneously and continuously testing the two existing traffic over T1 link IP networks:
On first router: 
Router # ping 200.200.200.1 re 10000
On second router:
Router # ping 200.200.200.2 re 10000
Are test performance differences visible?


12. Testing cards T1 / E1 loopback loop is possible without a physical link (cable T1 / E1). To perform the test, disconnect the cable E1 / T1 (and controller interfaces go down to the state). Then go to the configuration of the controller and turn the loop loopback: 
Router (config) #controller T1 1/0
Router (config-controller) #loopback local line
After that LOOPBACK LED should indicate activation of the loop, and the controller and interfaces should return to the state up. It will be possible to ping these interfaces. Please note that the loopback mode after blocking communication link, because after the test should withdraw it: 
Router (config-controller) #no loopback

14. Expand IP network with two additional extreme segments. The middle segment will be tunneled via T1, extreme - constructed using Ethernet technology. Configure the Ethernet interfaces, giving IP addressing, eg .:
Router (config) # interface fa 0/0

Router (config-if) # ip address 200.200.201.1 255.255.255.0
Ethernet segments to add PC stations. The whole system will be: Ethernet segment <-> router <-> T1 link <-> router <-> Ethernet segment.[image: image5.png]200.200.201.2
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If necessary, fix the problem properly routing IP datagrams in the resulting network (IP show ip route), interpreting the T1 channel as one of the segments of the IP network.

Check (ping) the ability to communicate between stations PC

Task D: Configuring the WAN connection as standard equipment in T1 with integrated CSU / DSU (Channel Service Unit / Data Service Unit)

1. The presence of the module CSU / DSU T1 card in practice will need to be programmed so. service-module card instead of a controller (the term in Cisco IOS are referred all independent programmable modules, mounted as components integrated with the router or forming components of expansion cards). Go to configure the interface corresponding to the serial link, T1, np.:
Router(config)#interface serial 0 / 0
Router (config-if) #
In interface configuration mode:

· Specify the type of line coding : 
Router (config-if) # service-module t1 linecode ami

· Specify the type of frame type (either esf or sf): 
Router (config-if) # service-module t1 framing esf

· Specify the type of clocking for controller (internal or line): 
Router (config-if) # service-module t1 clock source internal

2. With the service-module configuration, you must also assign time slots (1-24), which are to be used for the serial link: 

Router (config-if) # service-module t1 timeslots 1-24 speed 56

Cards with integrated T1 CSU / DSU can only emulate one such link (are intended for client devices, using only their assigned time link).


3. The next step is to configure IP addressing over T1. You must configure the serial interface IP addresses in both routers and carry a possible configuration of IP routing, eg .:

Router (config-if) #ip addr 200.200.200.1, 255.255.255.0
Router (config-if) #no shut

At the end you should test the functioning of the IP network over T1 link.


4. Should conduct an experiment designed to show that the connection speed depends on the amount involved does not timeslots. To do this, perform continuous testing of IP traffic by observing the speed test:
Router#ping 200.200.200.1 re 10000
After that routers should be changing information in timeslots for the existing serial connection: 
R1 (config-if) # service-module t1 timeslots 1 -3 speed 56

R2 (config-if) # service-module t1 timeslots 1-3 speed 56

and again perform continuous testing of IP traffic. Performance test whether the differences before and after the change are visible?

5. Testing cards T1 / E1 loopback loop is possible without a physical link (cable T1 / E1). To perform the test, disconnect the cable E1 / T1 interface (go down to the state). Then click on the tab to enable loopback loop: After this procedure LOOPBACK LED should indicate activation of the loop, and the interface - up to return to the state. It will be possible to ping the interface. Please note that the loopback mode after blocking communication link, which is why the test and after reconnecting the cable should withdraw it.

6. Expand IP network with two additional extreme segments. The middle segment will be tunneled via T1, extreme - constructed using Ethernet technology. Configure the Ethernet interfaces, giving IP addressing, eg .:
Router (config) # interface fa 0/0

Router (config-if) # ip address 200.200.201.1 255.255.255.0
Ethernet segments to add PC stations. The whole system will be: Ethernet segment <-> router <-> a T1 CSU / DSU <-> router <-> Ethernet segment.
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If necessary, fix the problem properly routing IP datagrams in the resulting network (IP show ip route), interpreting the T1 channel as one of the segments of the IP network.

Check (ping) the ability to communicate between stations PC
