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Airtel, one of India’s largest telecom operators, has the largest network infrastructure. Airtel is constantly working to enhance and expand its network to deliver an improved experience for its customers. In today's, new technologies are evolving, and every network provider is upgrading or adding new hardware to provide the customer with the latest technologies and better network experience to keep up with these technologies.
As Airtel is also adding new technologies & expanding their network by deploying new hardware to its network. To achieve this, the Airtel team is planning and implementing new transmission equipment at both existing and new physical locations to ensure the best possible network service for its customers.


1. [bookmark: _Toc124793809][bookmark: _Toc151479215][bookmark: _Toc181108916]Introduction

Service routing refers to the end-to-end (E2E) connectivity between a source node and its destination, ensuring seamless communication across network layers. In the context of mobility RAN nodes—such as SRAN or eNodeB—it involves establishing a complete routing path from the base station to the Core Network, traversing through Microwave (MW), Layer 2 (L2), and Layer 3 (L3) transmission networks.
As there are several routing issues in NEP caused by inventory discrepancies, this document focuses on improving the routing accuracy and availability within NEP.
2. Scope
The scope of this is to improve routing accuracy and availability within NEP. The following scope points outline the key areas of focus for routing improvement:

2.1 FTTH Service Routing
The scope of this to address the process for creating routing in NEP for FTTH sites by establishing a direct fiber link between the FTTH site and its associated L2 POP site. The link between the RAN site node and the POP will be based on the provided static sheet, which contains the list of FTTH sites along with their corresponding L2 POP details.
Its covers the following key aspects of service routing through FTTH media:
· Identification of FTTH sites operating over FTTH media.
· Validation and mapping of connectivity between FTTH media fiber links from the source node to the POP site.
· Alternate routing logic and configuration steps required to enable service flow from the RAN node to the L2 POP over FTTH media.

2.2 Dummy MW Sites

This scope covers the identification and resolution of issues related to dummy site MW nodes. Due to nomenclature errors, several MW nodes are currently linked to dummy sites, preventing proper routing of connected sites and causing routing dip issues. The document will detail the problem, its impact, and the solution approach to ensure accurate node-to-site mapping and restore normal routing functionality in NEP.

2.3 Non-Routed RAN Sites

The scope of this document is to outline the Routing technical issue, root cause, and required solution steps for resolving RAN site isolation caused by missing MW node or link connectivity in NEP, or incomplete core network details. It aims to define a clear approach for restoring connectivity, ensuring accurate network topology representation, and enabling automated detection, resolution, and prevention of such issues in the future.
3. Requirements

3.1 FTTH Service Routing
Sites running over FTTH media are currently not routed in NEP because FTTH media details are missing from the NEP. This absence prevents proper end-to-end service connectivity for affected RAN sites. 
To resolve this, an alternative mechanism is required that supports automatic routing of RAN over FTTH media while simultaneously detecting the correct POP end within the same service stitching process. This solution should ensure seamless integration of FTTH-connected sites into the NEP and restore full routing functionality in this.
3.2 Dummy MW Sites
The large number Microwave (MW) nodes are currently associated with dummy sites due to nomenclature issues. This mislabeling has resulted in RAN site node services, which run over these MW nodes, not being routed in NEP. The absence of proper routing causes service gaps and impacts end-to-end connectivity. To resolve this, it is necessary to identify all MW nodes linked to dummy sites. 
The identification process will driven by a static sheet containing accurate site w.r.t to MW node information. Based on this data, a corrective logic will be implement within NEP to reassign these MW nodes to their correct sites. This reassignment will ensure that RAN site services can be routed successfully.

3.3 Non-Routed RAN Sites
Several RAN sites are currently isolated from the network due to missing or incomplete topology data in NEP. In many cases, MW links or POP site associations are absent from the NMS, resulting in broken connectivity between RAN nodes and the core network. This leads to an inability to route traffic from the RAN site to the POP, keeping the site out of service in the overall network topology.
1. Missing RAN–MW Topology Stitching
The logical and/or physical association between the RAN node and its collocated MW node is absent in NEP. Due to this RAN node not connected with MW and resulting node service not routed
2. Missing MW–MW Topology
The MW link between two MW nodes is not discovered in NEP. This gap in topology breaks the transmission path between the RAN site and its POP, resulting in service isolation.
3. POP Site missing or Mismatch issue
The POP site information is absent or mismatched in the NMS for the given RAN site resulting It cannot determine the correct aggregation point, preventing traffic routing.
4. Service VLAN missing on routing Path:
In this case, the topology is available up to the POP, but the VLAN is missing on one of the interfaces along the routing path, causing the service to appear as not routed. Therefore, it is necessary to implement the missing VLAN-on-MW-interface logic to route this site in NEP.
5. Core Details Missing
The service creation process between the RAN site and Core network required the RAN details along with Core details. Missing core node in inventory, failed auto-discovery, or configuration errors during service routing.
6. IPv6-Based Service Routing Implementation

It has been observed that Some of the RAN nodes and core nodes operating on IPv6 are not being routed within the current NEP framework, which impacts service continuity. To overcome this limitation and ensure seamless connectivity, it is required to incorporate IPv6 service routing logic into the existing system for route the 4G & 5G nodes which are available on IPv6.
4. Solution

4.1 FTTH Service Routing

To address the requirement for mobility site routing where FTTH media exists between the RAN and a FTTH POP site, alternate routing logic needs to be implemented based on the following static sheet. 
Below is a sample static sheet of the FTTH sites, including their associated FTTH POP sites:
	Circle
	Source Site
	Location Code
	FTTH POP

	AP
	ATP215_AP
	ANP/UGR/001
	AP-ANP/QC1-Z1

	AP
	BAND17_AP
	HYD/3ON/901
	AP-HYD/3ON-A1

	AP
	BAND19_AP
	HYD/3OJ/901
	AP-HYD/3OJ-A1

	AP
	BAND23_AP
	HYD/0PC/901
	AP-HYD/0PC-H1

	AP
	BCH110_AP
	HYD/KRR/901
	AP-HYD/KRR-A1

	AP
	BHL023_AP
	HYD/JHC/901
	AP-HYD/JHC-H1



In the above sheet, the Source Site refers to the RAN site location, the Location Code represents the L2 POP location code, and the FTTH POP refers to the POP site. Based on these details, the following logic will be implemented to route the sites:
1. If the site is available in the FTTH site static data, then it must be routed as FTTH only, regardless of whether the site also has co-located MW media.
2. Create a fiber link between the Source Site (RAN) and the FTTH POP site.
3. Once the fiber connectivity is established between the Source Site and the FTTH POP site, create a service for the RAN using the existing Interface VLAN available on RAN node.
4.2 Dummy MW Sites
To address this requirement, a sheet will be provided containing correct site details corresponding to the dummy site MW nodes. Based on this static sheet, any node site in NEP that is marked as dummy will be replaced with the correct site from the static sheet, mapped with respect to the MW node name.
Following are the format of the static sheet which having Site details with respect MW node.
	MW Node
	Site ID

	MHMWM&amp;G3875
	M&G3875_MH

	MHMWM&amp;G241
	M&GG241_MH

	MHMWM&amp;G3939
	M&G3939_MW

	MHMWM&amp;G2104
	M&G2104_MH


The Static sheet will be applicable only on the MW node which available in NEP on dummy site.
4.3 Non-Routed RAN Sites
To resolve the isolation of affected RAN sites, a structured data completion and connectivity restoration process will be implemented. Missing or incomplete topology, link, POP, and core data in NEP will be identified and updated by cross-verifying with NMS, planning records, and field inputs. This approach will restore service availability for impacted sites and maintain alignment between physical and logical network views.
Based on the planning or NMS data inputs, a static sheet will be created. In the sheet PCM path available for source site to the L2 pop site and in PCM path First site is POP site and last site is Source site.


	Circle
	Service type
	RAN Object ID
	RAN Object Name
	RAN Node IP
	Site ID
	Core Loopback IP
	Core Node Name
	PCM Path
	POP Site

	AP
	S-1U
	MRBTS-1234
	ABC-01
	10.1.1.24
	ABC-01_AP
	10.142.3.221
	TEST_10.142.3.221
	DCF-03/BCD-02/ABC-01
	DCF-03




The following logic approach needs to be implemented to fix the issue: The required node and link in NEP for improving should be created as a default type with a generic manufacturer.


Case 1: RAN–MW Topology Not Stitched:

· Create MW node on RAN site available under column “Site ID” and connect with MW node have same site id
· Create MW topology between source MW to 2nd MW Site, IF no MW connection available between site create a new MW link basis on site path available under column “PCM Path” w.r.t “Site ID “ and route Service Vlan, If yes route same service vlan on existing MW link
· Do same until the POP Site as per site path available under column “PCM path” in the static sheet.
· Once Connected with POP create Cloud Wireline and IP Cloud till core with respect to core details provided in Sheet under column “Core Loopback IP” and “Core Node Name” (Discover L2 and L3 circuit as per current logic) if missing


Case 2: MW-MW Topology Missing

· Create MW topology between the MW node where MW to MW link missing on Site basis of site path available under column “PCM Path” and route Service Vlan on this .
· Do the same until the POP Site as per path available under column “PCM path” in the static sheet if any link missing.
· Once Connected with POP, create Cloud Wireline and IP Cloud till core with respect to core details provided in Sheet under column “Core Loopback IP” and “Core Node Name” (Discover L2 and L3 circuit as per current logic) if missing.

Case3: POP Site missing or Mismatch issue 

· If the topology is created in NEP as per the site routing path available under column “PCM path” but the POP site details are missing or not marked as a POP in NEP, then mark/create the POP site in NEP as per pop site details under column “POP Site” in the static sheet.
· If the topology is created but the service is connected to multiple POPs, then consider the correct POP mentioned in the static sheet under column “POP Site” and route the service from there.

Case 4: Service VLAN missing on routing Path:
· Match the topology w.r.t site in NEP with path available under column “PCM path” available in the static sheet. If it is correct, then copy the RAN service VLAN to the interface available on the routing path. (If the topology connected to multiple sites in NEP, check the site to POP path under column “PCM path” in the static sheet and connect the service from that location).

Case 5: Core Details Missing

· If the Core details missing in NEP then take the core details from the static sheet under column “Core Loopback IP” and “Core Node Name” w.r.t “RAN Node IP” & “RAN Object Name” and update this in NEP for route the service.

Case 6:  IPv6-Based Service Routing Implementation

To address the issue of unsuccessful routing of IPv6-enabled 4G, 5G Ran node & core nodes for all manufacture in NEP, the following solution will be implemented:

Routing Logic Enhancement for IPv6:
1. Update NEP routing algorithms to incorporate IPv6 service routing alongside existing IPv4 logic.
2. Ensure routing decisions support dual-stack environments for smooth transition and coexistence.
3. Ensure the 4G node & 5G nodes which is running on IPv6 will be routed
4. The implementation will enhance the current routing mechanism to support dual-stack (IPv4 and IPv6) environments, allowing smooth coexistence and transition


5. Integration:
· Need to integrate the logic in NEP with Static.

6.  Reporting
The changes will be reflected in the routing-related reports available in every NEP, as well as in DB view reports such as the Site POP Path Report, Traffic Report, Route Report (custom), Route Info, etc.
7. Assumption

1. Airtel to confirm the defined business processes, flows, and business validation rules for the functions.
2. The current scope of implementation is limited to routing-related issues only.
3. The static sheets will be provided in XLS format.


