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M4370 Hardware Installation:

Connect the following Hardware:

1- Fiber optic cable from the Firewall switch to OP3 of DU (BBU)
2- Fiber optic cable from OP2 of BBU to RU
3- GPS Antenna cable to connect to the GPS port on BBU
4- Power Cable from BBU to power outlet
5- Power Cable from the RU to power outlet
6- 4 Antennas from the Duplex RF Ports 1, 2, 3, 4 respectively.

M4370 Software & Configurations:

Perform the following steps:

Step 1:

Access the LMT using the IP Address: 192.168.5.216

Username: admin

Password: admin

Step 2:

Specify G-Node B name:

Example: SW-Dallas-Lab-GNB



Step 3:

Assign Integrated G-Node B IP Address:

Step 4:

Verify LMT (Maintenance IP Address for the M4370):



Step 5:

Add/Modify Cell Config Parameters (as per the client requirements):

Step 6:

Add/Modify Cell Sub-Frame Assignments (as per the client requirements):



Step 7:

Adjust the Transmit Power Levels based on the requirements (between 24 dBm to 37 dBm):

Step 8:

Modify & Verify Cell TAC ID, and CID:



Step 9:

Add/Modify Cell PLMN ID as per the Client’s Network needs after verifying MCC and MNC:

Step 10:

Add/Modify the Default 5QI Values:



Step 11:

Modify the QOS Parameters for Cell Index 1:

Step 12:

Add/Modify 5GC Configurations (AMF IP) while making sure the GNB IP and PLMN ID are also
corresponding to the respective values:



Connectivity:

Step1:

Verify Connectivity from the GNB to the AMF using MobaXTerm & SSh Tools:

Also, verify AMF Connectivity through the Web GUI of GNodeB:

Step 2:
Verify if the CPE is connected with the G-Nodeb using the MobaXterm prompt of GNB:



Step 3:
Verify if CPE is connected through Web Portal:



Step 4:
Verify VPN Access in order to Access the Network without LMT.

Troubleshooting & Debugging:

Issue # 1:

Go through the history of Alarms & Verify Active Alarms:



Issue # 2:

Verify and confirm the APN Settings including the APN Name (specific to customer; examples are:
“internet” ):

The APN was incorrect; changed from “xxxx” to “internet” after below Wireshark Log observation:



The CPE was visible with the correct CRNTI from GNodeB after the APN was corrected:



Issue # 3:

If CPE keeps getting disconnected after being idle, verify CPE Inactivity Timer under UE Capabilities.

It can be modified from 30 seconds to 60 seconds:



Issue # 4:

Incorrect PLMN was programmed. Updated PLMN from 315010 to 00101f after below 2 observations:



Issue # 5:

If AMF is Not accessible, verify the below:





Issue # 6:

Using the Forward Log Capture sub heading under the Debug Menu, start Wireshark Log Capture to
Troubleshoot Issue:



Several Wireshark Logs collected, with one of them being shared below:



“Ng Handovers”

Ng Intra-Frequency Handover (M4370):

1- Intra-Frequency Handover from PCI 71 (10.170.38.253) to PCI 31 (10.170.38.252):
2- Connect the laptop to the main Network using the Router and switch in order to monitor traffic

& signaling for both of the GNB above using Wireshark
3- Verify the IP Address of laptop (connected to CPE) by using ipconfig below:



4- Start a continuous ping from the laptop connected to the CPE, to make sure the connected
Mode stays on (needed for HO):

5- Build the NR Cell Relation (from Source to Target GNB below):



6- Verify the Cell Information on the Target GNB (PCI 31):

7- Confirm that A5 is turned off on the Target GNB:



8- Adjust the A2 Thresh-hold on Source (based on the CPE RSRP value seen for the GNB)

The A2 Thresh-hold should be as such that:

“Event A2 (Serving becomes worse than threshold)”

9- Verify A2 PLMN:



10- A3 Thresh-hold on Source:

11- Wireshark Log Captures on Source GNB (and Target GNB):



12- Start PDU Session on the Source GNB of PCI 71 (10.170.38.253):

13- Verify the CPE (with correct CRNTI) is on the Source GNB:



14- Starting value of TxPwr Level on the Source GNB:



15- Increase the TxPwr Level on the Target GNB, and very carefully decrease the TxPwr Level on the
Source GNB until the conditions for A2 and A3 Thresholds are met.

16- Below is the screenshot of the Successful Handover, along with the Wireshark Log Attached:

17- Measurement Report:



18- Handover Required:

19- Handover Request:



20- Handover Request Acknowledgement:

21- Handover Command:



22- Handover Notify:

Ng Inter-Frequency Handover (M4370):

1- Inter-Frequency Handover from PCI 71 (10.170.38.253) to PCI 31 (10.170.38.252):



2- Connect the laptop to the main Network using the Router and switch in order to monitor traffic
& signaling for both of the GNB above using Wireshark

3- Verify the IP Address of laptop (connected to CPE) by using ipconfig below:

4- Start a continuous ping from the laptop connected to the CPE, to make sure the connected
Mode stays on (needed for HO):

5- While making sure the “Frequency for Target Cell is updated with the correct ARFCN, Absolute
SSB, and NR Band, Build the NR Cell Relation (from Source to Target GNB below):



6- Verify the Cell Information on the Target GNB (PCI 31):

7- Confirm that A5 is turned ON from the Target GNB:
Most important parameter to configure in an Inter-Frequency Handover is the A5 Thresh-hold
value, in addition to the A2
For a successful Inter-Frequency HO to happen and A5 Event:
Serving Cell should become worse than threshold1
Neighbor Target Cell should become better than threshold2
A5 has 2 Threhholds that need to be configured as seen in below screenshot:
A5 Thd.1: defined signal threshold for serving cell. (96 dB which is -60 dBm)



A5 Thd.2: defined signal threshold for neighbor cell. (56 dB which is -100 dBm)

8- Verify A2 is Turned ON from Source GNB (Verify Threshhold values):

9- Confirm that A1 and A3 are both Turned OFF:



10- SSB Carrier List with correct values:



11- Below is the screenshot of the Successful Handover, along with the Wireshark Log Attached:

12- Measurement Report (Measure ID 1):



13- Measurement Report (Measure ID 2) – Just before HO Required message:

14- RRC ReConfig Message - Measurement ID 1 linked with A2 Threshold:



15- RRC Reconfig Message - Measurement ID 2 linked with A5 Threshold:





“The Xn Handovers”

Xn Handover (Inter-Frequency):

1- Most important message in an Xn Handover is the “Path Switch” request message, that refers to
the communication between the 2 GNodeBs directly during the Handover!

2- Xn Handover from PCI 71 (10.170.38.253) to PCI 31 (10.170.38.252):
3- Connect the laptop to the main Network using the Router and switch in order to monitor traffic

& signaling for both of the GNB above using Wireshark
4- Verify the IP Address of laptop (connected to CPE) by using ipconfig below:

5- Start a continuous ping from the laptop connected to the CPE, to make sure the connected
Mode stays on (needed for HO):



6- Verify the Local IP Address is properly configured in the Xn Parameters:



7- Configure the Xn Parameters listed under the Neighbor Station tab (while making sure the
Admin State is ON):



8- Successful Inter-Frequency Xn Handover:

9- Measurement Report 1:

10- Measurement Report 2 (right before Handover Request):



11- RRC-Reconfig Message Measure Object ID 1:

12- Event A2 (related to Measure Object ID 1) in RRC-Reconfig Message:



13- RRC-Reconfig Message Measure Object ID 2:

14- Event A5 (related to Measure Object ID 2) in RRC-Reconfig Message:



15- Handover Request:

16- Handover Request Acknowledgement (from Target):



17- Path Switch Request:

18- Path Switch Request Acknowledge:



Xn Handover (Inra-Frequency):

1- Most important message in an Intra-Frequency Xn Handover is the “Path Switch” request
message, that refers to the communication between the 2 GNodeBs directly during the
Handover!

2- Xn Handover from PCI 71 (10.170.38.253) to PCI 31 (10.170.38.252):
3- Connect the laptop to the main Network using the Router and switch in order to monitor traffic

& signaling for both of the GNB above using Wireshark
4- Verify the IP Address of laptop (connected to CPE) by using ipconfig below:



5- Start a continuous ping from the laptop connected to the CPE, to make sure the connected
Mode stays on (needed for HO):

6- Verify the Local IP Address is properly configured in the Xn Parameters:



7- Configure the Xn Parameters listed under the Neighbor Station tab (while making sure the
Admin State is ON):



8- While making sure the Frequency (same) for Target Cell is updated with the correct ARFCN,
Absolute SSB, and NR Band, Build the NR Cell Relation, from Source to Target.

9- Successful Intra-Frequency Xn Handover:

10- Measurement Report:



11- Measure Object ID with ssbFrequency 637344 (for Intra-Freq):

12- Event A1 triggered Message:

13- Event A2 triggered Message:



14- Event A3 triggered Message:

15- Handover Request:



16- Handover Request Acknowledgement (from Target):

17- Path Switch Request:



18- Path Switch Request Acknowledge:


