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Essential Requirements for:

Software Defined Wide Area Network Equipment

Certification Scheme: SCS                                   Product Fee Group: C

This ER covers all types of SDWAN Equipment, including SDWAN Routers 

and SDWAN Controllers. Any network device that performs ............ (Refer 

Annexure to ER, Appendix IV for further details regarding definition, interface 

and scope of testing)

Note: Annexures referred to in this ER are Annexures as mentioned in "Annexures to ERs" No. TEC/SD/DD/TCP-222/02/June19  as 

updated from time to time and available on MTCTE portal.  

This product has the following variants:

1.  SDWAN Controller

2.  SDWAN Router

1.  Variant 1  : SDWAN Controller

1.1 Parameters Linked with Product Variant

S.No. Parameter Name Standard Name
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1.1.1 Application-Aware Routing- Controller 

Validation

Appendix-II, Functional Test – 112

1.1.2 BGP for IPV6 or OSPFv3 integration for 

hybrid WAN

RFC 2545 (BGP) or RFC 5340(OSPF)

1.1.3 Centralized Policy Management Appendix-II, Functional Test -107

1.1.4 Cloud and Multi-Cloud Connectivity Support Appendix-II, Functional Test -117

1.1.5 Conducted And Radiated Emission - Class A 

or Class B

TEC EMI EMC Standard  CISPR 32 

EN55032. Class A or Class B applicability as 

defined in Notes to Annex-B.

1.1.6 Dual IP Layer Operation RFC 4213 - 

Address

RFC 4213 Cl. 2.1. Annex-P6

1.1.7 Dual IP Layer Operation RFC 4213 - DNS RFC 4213 Cl. 2.1 and 2.2. Annex-P6

1.1.8 Immunity to AC Voltage Dips and Short 

Interruptions

TEC EMI EMC Standard EN/IEC:61000-4-

11. Annex-B

1.1.9 Immunity to DC Voltage Dips and Short 

Interruptions

EN/IEC:61000-4-29. Annex-B

1.1.10 Immunity to Electrostatic Discharge TEC EMI EMC Standard  EN/IEC:61000-4-2. 

Annex-B

1.1.11 Immunity to Fast Transients (Burst) TEC EMI EMC Standard  EN/IEC:61000-4-4. 

Annex-B

1.1.12 Immunity to Radiated RF TEC EMI EMC Standard EN/IEC:61000-4-3. 

Annex-B

1.1.13 Immunity to RF Field Induced Conducted 

Disturbance

TEC EMI EMC Standard  EN/IEC:61000-4-6. 

Annex-B

1.1.14 Immunity to Surges TEC EMI EMC Standard  EN/IEC:61000-4-5. 

Annex-B

1.1.15 Integration with Cloud-based Security 

Services (SSE)

Appendix-II, Functional Test -114

1.1.16 IPV4 Parameters Set-A RFC 791. Annex-P6

1.1.17 IPV6 as per RFC 8200 RFC 8200. Annex-P11

1.1.18 IT Equipment Safety IS 13252-1 or IEC:60950-1 or IEC 62368-1. 

Annex-A1

1.1.19 Multi-Tenant and Role-Based Access 

Control (RBAC)

Appendix-II, Functional Test -110

1.1.20 Orchestration of SD-WAN Edge Devices Appendix-II, Functional Test -113
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1.1.21 Real-Time Network Analytics and 

Monitoring

Appendix-II, Functional Test -108

1.1.22 SD-WAN Controller Redundancy and HA Appendix-II, Functional Test -116

1.1.23 Security Policy Enforcement and Encryption 

Support

Appendix-II, Functional Test -118

1.1.24 Support for API- Based Automation 

REST/gRPC/NETCONF

Appendix-II, Functional Test -115

1.1.25 Telemetry Performance Optimization Appendix-II, Functional Test -119

1.1.26 Traffic Engineering and Path Steering Appendix-II, Functional Test -109

1.1.27 Zero-Touch Provisioning (ZTP)- Controller 

Validation

Appendix-II, Functional Test – 111

1.2 Interface 1  : 100 G Optical Ethernet

S.No. Parameter Name Standard Name

1.2.1 Average Launch power for 100 GE Opt IEEE 802.3ba Cl. 86  88. Annex-H

1.2.2 Receiver Sensitivity 100 GE Opt IEEE 802.3ba Cl. 86  88. Annex-H

1.2.3 Wavelength for 100 GE Opt IEEE 802.3ba Cl. 86 88. Annex-H

1.3 Interface 2  : 10 100 1000 BASE-T Ethernet

S.No. Parameter Name Standard Name

1.3.1 Link Speed and Autonegotiation Test GE IEEE 802.3. Annex-H

1.4 Interface 3  : 10 100 BASE-T  Ethernet

S.No. Parameter Name Standard Name

1.4.1 Link Speed and Autonegotiation Test FE IEEE 802.3 Annex-H

1.5 Interface 4  : 10 G BASE-T Ethernet

S.No. Parameter Name Standard Name

1.5.1 Link Speed and Auto negotiation Test 10 GE IEEE 802.3an. Annex-H

1.6 Interface 5  : 10 G Optical Ethernet

S.No. Parameter Name Standard Name

1.6.1 Average Launch power for 10 GE Opt IEEE 802.3ae Cl. 52. Annex-H
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1.6.2 Receiver Sensitivity 10 GE Opt IEEE 802.3ae Cl. 52. Annex-H

1.6.3 Wavelength for 10 GE Opt IEEE 802.3ae Cl. 52. Annex-H

1.7 Interface 6  : 1 G Optical Ethernet

S.No. Parameter Name Standard Name

1.7.1 Average Launch power for 1 GE Opt IEEE 802.3z Cl. 38. Annex-H

1.7.2 Receiver Sensitivity 1 GE Opt IEEE 802.3z Cl. 38. Annex-H

1.7.3 Wavelength for 1 GE Opt IEEE 802.3z Cl. 38. Annex-H

1.8 Interface 7  : 200 G Optical Ethernet

S.No. Parameter Name Standard Name

1.8.1 Average Launch Power for 200 GE Opt IEEE 802.3cn Cl 121 Cl 122

1.8.2 Receiver Sensitivity for 200 GE Opt IEEE 802.3cn Cl 121 Cl 122

1.8.3 Wavelength for 200 GE Opt IEEE 802.3cn Cl 121 Cl 122

1.9 Interface 8  : 2.5 G BASE-T Ethernet

S.No. Parameter Name Standard Name

1.9.1 Link Speed and Auto negotiation Test 2.5 

GE

IEEE 802.3bz. Annex-H

1.10 Interface 9  : 25 G Optical Ethernet

S.No. Parameter Name Standard Name

1.10.1 Average Launch Power for 25 GE Opt IEEE 802.3 - 2018 Cl. 114

1.10.2 Receiver Sensitivity for 25 GE Opt IEEE 802.3 - 2018 Cl. 114

1.10.3 Wavelength for 25 GE Opt IEEE 802.3 - 2018 Cl. 114

1.11 Interface 10  : 2 Mbps - E1

S.No. Parameter Name Standard Name

1.11.1 Input Jitter Tolerance for 2 Mbps Int ITU-T G.823 /  ETSI TBR-4. Annex-I

1.11.2 Input Return Loss for 2 Mbps Int ITU-T G.703 / ETSI TBR-4 Cl. 9.3.1. Annex-I

1.11.3 Nominal Bit Rate with Tolerance for 2 Mbps 

Int

ITU-T G.703 / ETSI TBR-4 Cl. 9.2.3. Annex-I
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1.11.4 Output Jitter for 2 Mbps Int ITU-T G.823 /  ETSI TBR-4. Annex-I

1.11.5 Pulse Mask for 2 Mbps Int ITU-T G.703 / ETSI TBR-4 Cl. 9.2.1. Annex-I

1.12 Interface 11  : 34 Mbps - E3

S.No. Parameter Name Standard Name

1.12.1 Input Jitter Tolerance for 34 Mbps Int ITU-T G.823. Annex-I

1.12.2 Input Return Loss for 34 Mbps Int ITU-T G.703. Annex-I

1.12.3 Nominal Bit Rate with Tolerance for 34 Mbps 

Int

ITU-T  G.703 Annex-I

1.12.4 Output Jitter for 34 Mbps Int ITU-T G.823. Annex-I

1.12.5 Pulse Mask for 34 Mbps Int ITU-T G.703. Annex-I

1.13 Interface 12  : 400 G Optical Ethernet

S.No. Parameter Name Standard Name

1.13.1 Average Launch Power for 400 GE Opt IEEE 802.3cn Cl 122 Cl 124

1.13.2 Receiver Sensitivity for 400 GE Opt IEEE 802.3cn Cl 122 Cl 124

1.13.3 Wavelength for 400 GE Opt IEEE 802.3cn Cl 122 Cl 124

1.14 Interface 13  : 40 G Optical Ethernet

S.No. Parameter Name Standard Name

1.14.1 Average Launch power for 40 GE Opt IEEE 802.3ba Cl. 86  87. Annex-H

1.14.2 Receiver Sensitivity 40 GE Opt IEEE 802.3ba Cl. 86  87. Annex-H

1.14.3 Wavelength for 40 GE Opt IEEE 802.3ba Cl. 86 87. Annex-H

1.15 Interface 14  : 45 Mbps

S.No. Parameter Name Standard Name

1.15.1 DC power ITU-T G.703. Annex-I

1.15.2 Input Jitter Tolerance for 45 Mbps Int ITU-T G.824. Annex-I

1.15.3 Nominal Bit Rate with Tolerance for 45 Mbps 

Int

ITU-T  G.703 Annex-I

1.15.4 Output Jitter for 45 Mbps Int ITU-T G.824  Annex-I

1.15.5 Pulse Mask for 45 Mbps Int ITU-T G.703. Annex-I
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1.16 Interface 15  : 50G Ethernet Optical

S.No. Parameter Name Standard Name

1.16.1 Average Launch Power for 50 GE Opt IEEE 802.3cn

1.16.2 Receiver Sensitivity for 50 GE Opt IEEE 802.3cn

1.16.3 Wavelength for 50 GE Opt IEEE 802.3cn

1.17 Interface 16  : 5 G BASE-T Ethernet

S.No. Parameter Name Standard Name

1.17.1 Link Speed and Auto negotiation Test 5 GE IEEE 802.3bz. Annex-H

1.18 Interface 17  : 5G NR (FR1)

S.No. Parameter Name Standard Name

1.18.1 Int Parameters for 5G NR  (FR1) 3GPP TS 38.521-1. Annex-F14

1.18.2 Operating frequency for 5G NR (FR1) NFAP. Annex-F

1.19 Interface 18  : 5G NR- FR1 and FR2 interworking with other Radios

S.No. Parameter Name Standard Name

1.19.1 Int Parameters for 5G NR-FR1 and FR2 

interworking with other Radios

3GPP TS 38.521-3. Annex-F13

1.19.2 Operating frequency for 5G NR- FR1 and 

FR2 interworking with other Radios

NFAP. Annex-F

1.20 Interface 19  : 5G NR (FR2)

S.No. Parameter Name Standard Name

1.20.1 Int Parameters for 5G NR  (FR2) 3GPP TS 38.521-2. Annex-F15

1.20.2 Operating frequency for 5G NR (FR2) NFAP. Annex-F

1.21 Interface 20  : 64 kbps

S.No. Parameter Name Standard Name

1.21.1 Input Jitter Tolerance for 64 kbps Int ITU-T G.823. Annex-I

1.21.2 Input Return Loss for 64 kbps Int ITU-T G.703. Annex-I

Nominal Bit Rate with Tolerance for 64 kbps 1.21.3 ITU-T G.703 Annex-I
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Int

1.21.4 Output Jitter for 64 kbps Int ITU-T G.823. Annex-I

1.21.5 Pulse Mask for 64 kbps Int ITU-T G.703. Annex-I

1.22 Interface 21  : 800 G Optical Ethernet

S.No. Parameter Name Standard Name

1.22.1 Average Launch Power for 800 GE Opt IEEE 802.3df Cl 124 Cl 167, Annex-H

1.22.2 Receiver Sensitivity for 800 GE Opt IEEE 802.3df Cl 124 Cl 167, Annex-H

1.22.3 Wavelength for 800 GE Opt IEEE 802.3df Cl 124 Cl 167, Annex-H

1.23 Interface 22  : ADSLx

S.No. Parameter Name Standard Name

1.23.1 Bit Rate for ADSLx Int Annex-J1

1.23.2 Impulse Noise Protection for ADSL Int Annex-J1

1.23.3 Insulation Test for ADSL Int Annex-J1

1.23.4 Line Port impedance for ADSLx Int Annex-J1

1.23.5 Loop resistance for ADSLx ETSI EN 300 001. Annex-J1

1.23.6 PSD for ADSLx Int Annex-J1

1.23.7 Transmitted Power At ATU-C for ADSLx Int Annex-J1

1.24 Interface 23  : CDMA

S.No. Parameter Name Standard Name

1.24.1 CDMA Int Parameters 1xS0011 or EN 301 908-04 CDMA. Annex-

F9

1.24.2 Operating Frequency for CDMA Int NFAP. Annex-F

1.25 Interface 24  : Fast Ethernet Optical

S.No. Parameter Name Standard Name

1.25.1 Average Launch power for FE Opt IEEE 802.3u. Annex-H

1.25.2 Receiver Sensitivity for FE Opt IEEE 802.3u. Annex-H

1.25.3 Wavelength for FE Opt IEEE 802.3u. Annex-H
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1.26 Interface 25  : GSM or GPRS or EDGE

S.No. Parameter Name Standard Name

1.26.1 Int Parameters for GSM or GPRS or EDGE 3GPP TS 51 010-1 or EN 301 511. Annex-

F10

1.26.2 Operating Frequency for GSM or GPRS or 

EDGE Int

NFAP. Annex-F

1.27 Interface 26  : ISDN BRI

S.No. Parameter Name Standard Name

1.27.1 Layer-III BRI Specification - Call Clearing Q.931. Annex-D1

1.27.2 Layer-III BRI Specification - Call Setup Q.931. Annex-D1

1.28 Interface 27  : ISDN PRI

S.No. Parameter Name Standard Name

1.28.1 Bit Rate Tolerance for PRI G.703 Cl. 11.1  ETSI TBR-4 Cl. 9.2.3. 

Annex-I

1.28.2 Input Jitter Tolerance for PRI G.823  I.431  ETSI TBR-4. Annex-I

1.28.3 Input Return Loss for PRI G.703 Cl. 11.3  ETSI TBR-4 Cl. 9.3.1. 

Annex-I

1.28.4 Layer-III PRI Specification - Call Clearing Q.931. Annex-D1

1.28.5 Layer-III PRI Specification - Call Setup Q.931. Annex-D1

1.28.6 Output Jitter for PRI G.823  I.431  ETSI TBR-4. Annex-I

1.28.7 Pulse Mask for PRI G.703 Cl. 11.2  ETSI TBR-4 Cl. 9.2.1. 

Annex-I

1.29 Interface 28  : LTE or LTE-A

S.No. Parameter Name Standard Name

1.29.1 Int Parameters for LTE or LTE-A 3GPP TS 36.521-1 or EN 301 908-13. 

Annex-F12

1.29.2 Operating Frequency for LTE or LTE-A Int NFAP. Annex-F

1.30 Interface 29  : NX64 kbps
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S.No. Parameter Name Standard Name

1.30.1 Input Jitter Tolerance for NX64 kbps Int ITU-T G.823. Annex-I

1.30.2 Input Return Loss for NX64 kbps Int ITU-T G.703. Annex-I

1.30.3 Nominal Bit Rate with Tolerance for NX64 

kbps Int

ITU-T G.703. Annex-I

1.30.4 Output Jitter for NX64 kbps Int ITU-T G.823. Annex-I

1.30.5 Pulse Mask for NX64 kbps Int ITU-T G.703. Annex-I

1.31 Interface 30  : SHDSL

S.No. Parameter Name Standard Name

1.31.1 Insulation Resistance for SHDSL int G.991.2. Annex-J1

1.31.2 LCL for SHDSL Interface G.991.2. Annex-J1

1.31.3 PSD for SHDSL Int G.991.2. Annex-J1

1.31.4 Return Loss for SHDSL G.991.2. Annex-J1

1.31.5 Throughput for SHDSL Interface G.991.2. Annex-J1

1.31.6 Transmitted Power for SHDSL Int G.991.2. Annex-J1

1.32 Interface 31  : STM-16 Optical

S.No. Parameter Name Standard Name

1.32.1 Input Jitter Tolerance for STM-16 Opt G.825. Annex-K

1.32.2 Mean Launched Power for STM-16 Opt Int ITU-T  G.957. Annex-K

1.32.3 Nominal Bit Rate with Tolerance STM-16 

Opt Int

ITU-T G.957. Annex-K

1.32.4 Operating Wavelength Range for STM-16 

Opt Int

ITU-T G.957. Annex-K

1.32.5 Output Jitter for STM-16 Opt Int ITU-T G.783. Annex-K

1.32.6 Receiver Overload for STM-16 Opt Int ITU-T G.957. Annex-K

1.32.7 Receiver Sensitivity for STM-16 Opt Int ITU-T  G.957. Annex-K

1.33 Interface 32  : STM-1 Electrical

S.No. Parameter Name Standard Name

1.33.1 Input Jitter Tolerance STM-1 Electrical ITU-T G.825. Annex-K
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1.33.2 Input Return Loss for STM-1 Electrical ITU-T G.703. Annex-K

1.33.3 Nominal Bit Rate with Tolerance STM-1 

Electrical Int

ITU-T  G.703. Annex-K

1.33.4 Output Jitter for STM-1 Electrical Int ITU-T G.825. Annex-K

1.33.5 Pulse Mask for STM-1 Electrical Int ITU-T G.703. Annex-K

1.34 Interface 33  : STM-1 Optical

S.No. Parameter Name Standard Name

1.34.1 Input Jitter Tolerance for STM-1 Opt ITU-T G.825. Annex-K

1.34.2 Mean Launched Power for STM-1 Opt Int ITU-T G.957. Annex-K

1.34.3 Nominal Bit Rate with Tolerance STM-1 Opt 

Int

ITU-T  G.957. Annex-K

1.34.4 Operating Wavelength Range for STM-1 Opt 

Int

ITU-T G.957. Annex-K

1.34.5 Output Jitter for STM-1 Opt Int ITU-T G.783  Annex-K

1.34.6 Receiver Overload for STM-1 Opt Int ITU-T G.957. Annex-K

1.34.7 Receiver Sensitivity for STM-1 Opt Int ITU-T G.957. Annex-K

1.35 Interface 34  : STM-4 Optical

S.No. Parameter Name Standard Name

1.35.1 Input Jitter Tolerance for STM-4 Opt ITU-T G.825. Annex-K

1.35.2 Mean Launched Power for STM-4 Opt Int ITU-T G.957. Annex-K

1.35.3 Nominal Bit Rate with Tolerance STM-4 Opt 

Int

ITU-T  G.957 Annex-K

1.35.4 Operating Wavelength Range for STM-4 Opt 

Int

ITU-T G.957. Annex-K

1.35.5 Output Jitter for STM-4 Opt Int ITU-T G.783. Annex-K

1.35.6 Receiver Overload for STM-4 Opt Int ITU-T  G.957. Annex-K

1.35.7 Receiver Sensitivity for STM-4 Opt Int ITU-T  G.957. Annex-K

1.36 Interface 35  : STM-64 Optical

S.No. Parameter Name Standard Name

1.36.1 Input Jitter Tolerance for STM-64 Opt ITU-T G.825. Annex-K
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1.36.2 Mean Launched Power for STM-64 Opt Int ITU-T G.691. Annex-K

1.36.3 Nominal Bit Rate with Tolerance STM-64 

Opt Int

ITU-T  G.707 Annex-K

1.36.4 Operating Wavelength Range for STM-64 

Opt Int

ITU-T G.691. Annex-K

1.36.5 Output Jitter for STM-64 Opt Int ITU-T G.783. Annex-K

1.36.6 Receiver Overload for STM-64 Opt Int ITU-T G.691. Annex-K

1.36.7 Receiver Sensitivity for STM-64 Opt Int ITU-T G.691. Annex-K

1.37 Interface 36  : VDSLx

S.No. Parameter Name Standard Name

1.37.1 Bit Rate for VDSLx Int G.993.1 or G993.2. Annex-J1

1.37.2 Insulation Test for 2 wire Int ETSI EN 300 001. Annex-D

1.37.3 Line Port impedance for VDSLx Int G.993.1 or G.993.2 Annex-J1

1.37.4 Loop resistance for VDSLx ETSI EN 300 001. Annex-J1

1.37.5 Profiles for VDSLx G.993.1 or G.993.2 Annex-J1

1.37.6 PSD for VDSLx Int G.993.1(cl 6.2). G.993.2(cl 7.2) Ann-A B C. 

Annex-J1

1.37.7 Return Loss for VDSLx G.993.1 or G.993.2 Annex-J1

1.37.8 Transmitted Power At ATU-C for VDSLx Int G.993.1 or G.993.2 Annex-J1

1.38 Interface 37  : WCDMA or HSPA

S.No. Parameter Name Standard Name

1.38.1 Operating Frequency for WCDMA or HSPA 

Int

NFAP. Annex-F

1.38.2 WCDMA or HSPA Int Parameters 3GPP TS 34.121-1 or EN 301 908-2. Annex-

F11

1.39 Interface 38  : WiFi

S.No. Parameter Name Standard Name

1.39.1 2.4 GHz WiFi Radio Conformance ETSI EN 300 328 or FCC CFR47 pt 15.247 

or FCC CFR47 pt 15.249. Annex-G3

ETSI EN 301 893 and or ETSI EN 302 502 1.39.2 5 GHz WiFi  Radio Conformance
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or FCC CFR47 pt 15.407 or FCC CFR47 pt 

15.249. Annex-G3

1.39.3 EIRP for Wifi Interface Latest NFAP and GSRs issued by DoT 

WPC. Annex-G2

1.39.4 Frequency for WiFi equipments DoT WPC GSR No. 45(E) 1048(E). Annex-

G1

2.  Variant 2  : SDWAN Router

2.1 Parameters Linked with Product Variant

S.No. Parameter Name Standard Name

2.1.1 Application- Aware Routing Appendix-II, Functional Test -102

2.1.2 Cloud Connectivity Appendix-II, Functional Test -105

2.1.3 Conducted And Radiated Emission - Class A 

or Class B

TEC EMI EMC Standard  CISPR 32 

EN55032. Class A or Class B applicability as 

defined in Notes to Annex-B.

2.1.4 Dual IP Layer Operation RFC 4213 - 

Address

RFC 4213 Cl. 2.1. Annex-P6

2.1.5 Dual IP Layer Operation RFC 4213 - DNS RFC 4213 Cl. 2.1 and 2.2. Annex-P6

2.1.6 Dynamic Path selection Appendix-II, Functional Test -96

2.1.7 Immunity to AC Voltage Dips and Short 

Interruptions

TEC EMI EMC Standard EN/IEC:61000-4-

11. Annex-B

2.1.8 Immunity to DC Voltage Dips and Short 

Interruptions

EN/IEC:61000-4-29. Annex-B

2.1.9 Immunity to Electrostatic Discharge TEC EMI EMC Standard  EN/IEC:61000-4-2. 

Annex-B

2.1.10 Immunity to Fast Transients (Burst) TEC EMI EMC Standard  EN/IEC:61000-4-4. 

Annex-B

2.1.11 Immunity to Radiated RF TEC EMI EMC Standard EN/IEC:61000-4-3. 

Annex-B

2.1.12 Immunity to RF Field Induced Conducted 

Disturbance

TEC EMI EMC Standard  EN/IEC:61000-4-6. 

Annex-B

2.1.13 Immunity to Surges TEC EMI EMC Standard  EN/IEC:61000-4-5. 

Annex-B

Integration of SD-WAN Router with SD-WAN 2.1.14 Appendix-II, Functional Test -106
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Controller

2.1.15 IPV4 Parameters Set-D RFC 791. Annex-P11

2.1.16 IPV6 Complete Suite RFC 8200 4861 4862 8201 4443 Annex-P11

2.1.17 IT Equipment Safety IS 13252-1 or IEC:60950-1 or IEC 62368-1. 

Annex-A1

2.1.18 Load Balancing Across Multiple WAN Links Appendix-II, Functional Test -98

2.1.19 Local Traffic Security Appendix-II, Functional Test -101

2.1.20 Manageability SNMP V2 or V3/Netconf/Yang RFC 3410 or RFC 3416 or RFC 6241 or 

RFC 6020 Test No. 38 or 39 or 68 Annex-

P11

2.1.21 Overlay Path Resiliency Appendix-II, Functional Test -97

2.1.22 Path Monitoring and Failover Appendix-II,  Functional Test -95

2.1.23 Support for Virtual and Universal CPE 

(vCPE, uCPE)

Appendix-II, Functional Test -103

2.1.24 Traffic Encryption/ Encrypted Traffic Analysis Appendix-II, Functional Test -100

2.1.25 Traffic Shaping and QoS Appendix-II, Functional Test -99

2.1.26 Zero Touch Provisioning (ZTP) Appendix-II, Functional Test -104

2.2 Interface 1  : 100 G Optical Ethernet

S.No. Parameter Name Standard Name

2.2.1 Average Launch power for 100 GE Opt IEEE 802.3ba Cl. 86  88. Annex-H

2.2.2 Receiver Sensitivity 100 GE Opt IEEE 802.3ba Cl. 86  88. Annex-H

2.2.3 Wavelength for 100 GE Opt IEEE 802.3ba Cl. 86 88. Annex-H

2.3 Interface 2  : 10 100 1000 BASE-T Ethernet

S.No. Parameter Name Standard Name

2.3.1 Link Speed and Autonegotiation Test GE IEEE 802.3. Annex-H

2.4 Interface 3  : 10 100 BASE-T  Ethernet

S.No. Parameter Name Standard Name

2.4.1 Link Speed and Autonegotiation Test FE IEEE 802.3 Annex-H

2.5 Interface 4  : 10 G BASE-T Ethernet
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S.No. Parameter Name Standard Name

2.5.1 Link Speed and Auto negotiation Test 10 GE IEEE 802.3an. Annex-H

2.6 Interface 5  : 10 G Optical Ethernet

S.No. Parameter Name Standard Name

2.6.1 Average Launch power for 10 GE Opt IEEE 802.3ae Cl. 52. Annex-H

2.6.2 Receiver Sensitivity 10 GE Opt IEEE 802.3ae Cl. 52. Annex-H

2.6.3 Wavelength for 10 GE Opt IEEE 802.3ae Cl. 52. Annex-H

2.7 Interface 6  : 1 G Optical Ethernet

S.No. Parameter Name Standard Name

2.7.1 Average Launch power for 1 GE Opt IEEE 802.3z Cl. 38. Annex-H

2.7.2 Receiver Sensitivity 1 GE Opt IEEE 802.3z Cl. 38. Annex-H

2.7.3 Wavelength for 1 GE Opt IEEE 802.3z Cl. 38. Annex-H

2.8 Interface 7  : 200 G Optical Ethernet

S.No. Parameter Name Standard Name

2.8.1 Average Launch Power for 200 GE Opt IEEE 802.3cn Cl 121 Cl 122

2.8.2 Receiver Sensitivity for 200 GE Opt IEEE 802.3cn Cl 121 Cl 122

2.8.3 Wavelength for 200 GE Opt IEEE 802.3cn Cl 121 Cl 122

2.9 Interface 8  : 2.5 G BASE-T Ethernet

S.No. Parameter Name Standard Name

2.9.1 Link Speed and Auto negotiation Test 2.5 

GE

IEEE 802.3bz. Annex-H

2.10 Interface 9  : 25 G Optical Ethernet

S.No. Parameter Name Standard Name

2.10.1 Average Launch Power for 25 GE Opt IEEE 802.3 - 2018 Cl. 114

2.10.2 Receiver Sensitivity for 25 GE Opt IEEE 802.3 - 2018 Cl. 114

2.10.3 Wavelength for 25 GE Opt IEEE 802.3 - 2018 Cl. 114
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2.11 Interface 10  : 2 Mbps - E1

S.No. Parameter Name Standard Name

2.11.1 Input Jitter Tolerance for 2 Mbps Int ITU-T G.823 /  ETSI TBR-4. Annex-I

2.11.2 Input Return Loss for 2 Mbps Int ITU-T G.703 / ETSI TBR-4 Cl. 9.3.1. Annex-I

2.11.3 Nominal Bit Rate with Tolerance for 2 Mbps 

Int

ITU-T G.703 / ETSI TBR-4 Cl. 9.2.3. Annex-I

2.11.4 Output Jitter for 2 Mbps Int ITU-T G.823 /  ETSI TBR-4. Annex-I

2.11.5 Pulse Mask for 2 Mbps Int ITU-T G.703 / ETSI TBR-4 Cl. 9.2.1. Annex-I

2.12 Interface 11  : 34 Mbps - E3

S.No. Parameter Name Standard Name

2.12.1 Input Jitter Tolerance for 34 Mbps Int ITU-T G.823. Annex-I

2.12.2 Input Return Loss for 34 Mbps Int ITU-T G.703. Annex-I

2.12.3 Nominal Bit Rate with Tolerance for 34 Mbps 

Int

ITU-T  G.703 Annex-I

2.12.4 Output Jitter for 34 Mbps Int ITU-T G.823. Annex-I

2.12.5 Pulse Mask for 34 Mbps Int ITU-T G.703. Annex-I

2.13 Interface 12  : 400 G Optical Ethernet

S.No. Parameter Name Standard Name

2.13.1 Average Launch Power for 400 GE Opt IEEE 802.3cn Cl 122 Cl 124

2.13.2 Receiver Sensitivity for 400 GE Opt IEEE 802.3cn Cl 122 Cl 124

2.13.3 Wavelength for 400 GE Opt IEEE 802.3cn Cl 122 Cl 124

2.14 Interface 13  : 40 G Optical Ethernet

S.No. Parameter Name Standard Name

2.14.1 Average Launch power for 40 GE Opt IEEE 802.3ba Cl. 86  87. Annex-H

2.14.2 Receiver Sensitivity 40 GE Opt IEEE 802.3ba Cl. 86  87. Annex-H

2.14.3 Wavelength for 40 GE Opt IEEE 802.3ba Cl. 86 87. Annex-H

2.15 Interface 14  : 45 Mbps
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S.No. Parameter Name Standard Name

2.15.1 DC power ITU-T G.703. Annex-I

2.15.2 Input Jitter Tolerance for 45 Mbps Int ITU-T G.824. Annex-I

2.15.3 Nominal Bit Rate with Tolerance for 45 Mbps 

Int

ITU-T  G.703 Annex-I

2.15.4 Output Jitter for 45 Mbps Int ITU-T G.824  Annex-I

2.15.5 Pulse Mask for 45 Mbps Int ITU-T G.703. Annex-I

2.16 Interface 15  : 50G Ethernet Optical

S.No. Parameter Name Standard Name

2.16.1 Average Launch Power for 50 GE Opt IEEE 802.3cn

2.16.2 Receiver Sensitivity for 50 GE Opt IEEE 802.3cn

2.16.3 Wavelength for 50 GE Opt IEEE 802.3cn

2.17 Interface 16  : 5 G BASE-T Ethernet

S.No. Parameter Name Standard Name

2.17.1 Link Speed and Auto negotiation Test 5 GE IEEE 802.3bz. Annex-H

2.18 Interface 17  : 5G NR (FR1)

S.No. Parameter Name Standard Name

2.18.1 Int Parameters for 5G NR  (FR1) 3GPP TS 38.521-1. Annex-F14

2.18.2 Operating frequency for 5G NR (FR1) NFAP. Annex-F

2.19 Interface 18  : 5G NR- FR1 and FR2 interworking with other Radios

S.No. Parameter Name Standard Name

2.19.1 Int Parameters for 5G NR-FR1 and FR2 

interworking with other Radios

3GPP TS 38.521-3. Annex-F13

2.19.2 Operating frequency for 5G NR- FR1 and 

FR2 interworking with other Radios

NFAP. Annex-F

2.20 Interface 19  : 5G NR (FR2)

S.No. Parameter Name Standard Name

2.20.1 Int Parameters for 5G NR  (FR2) 3GPP TS 38.521-2. Annex-F15
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2.20.2 Operating frequency for 5G NR (FR2) NFAP. Annex-F

2.21 Interface 20  : 64 kbps

S.No. Parameter Name Standard Name

2.21.1 Input Jitter Tolerance for 64 kbps Int ITU-T G.823. Annex-I

2.21.2 Input Return Loss for 64 kbps Int ITU-T G.703. Annex-I

2.21.3 Nominal Bit Rate with Tolerance for 64 kbps 

Int

ITU-T G.703 Annex-I

2.21.4 Output Jitter for 64 kbps Int ITU-T G.823. Annex-I

2.21.5 Pulse Mask for 64 kbps Int ITU-T G.703. Annex-I

2.22 Interface 21  : 800 G Optical Ethernet

S.No. Parameter Name Standard Name

2.22.1 Average Launch Power for 800 GE Opt IEEE 802.3df Cl 124 Cl 167, Annex-H

2.22.2 Receiver Sensitivity for 800 GE Opt IEEE 802.3df Cl 124 Cl 167, Annex-H

2.22.3 Wavelength for 800 GE Opt IEEE 802.3df Cl 124 Cl 167, Annex-H

2.23 Interface 22  : ADSLx

S.No. Parameter Name Standard Name

2.23.1 Bit Rate for ADSLx Int Annex-J1

2.23.2 Impulse Noise Protection for ADSL Int Annex-J1

2.23.3 Insulation Test for ADSL Int Annex-J1

2.23.4 Line Port impedance for ADSLx Int Annex-J1

2.23.5 Loop resistance for ADSLx ETSI EN 300 001. Annex-J1

2.23.6 PSD for ADSLx Int Annex-J1

2.23.7 Transmitted Power At ATU-C for ADSLx Int Annex-J1

2.24 Interface 23  : CDMA

S.No. Parameter Name Standard Name

2.24.1 CDMA Int Parameters 1xS0011 or EN 301 908-04 CDMA. Annex-

F9

2.24.2 Operating Frequency for CDMA Int NFAP. Annex-F
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2.25 Interface 24  : Fast Ethernet Optical

S.No. Parameter Name Standard Name

2.25.1 Average Launch power for FE Opt IEEE 802.3u. Annex-H

2.25.2 Receiver Sensitivity for FE Opt IEEE 802.3u. Annex-H

2.25.3 Wavelength for FE Opt IEEE 802.3u. Annex-H

2.26 Interface 25  : GSM or GPRS or EDGE

S.No. Parameter Name Standard Name

2.26.1 Int Parameters for GSM or GPRS or EDGE 3GPP TS 51 010-1 or EN 301 511. Annex-

F10

2.26.2 Operating Frequency for GSM or GPRS or 

EDGE Int

NFAP. Annex-F

2.27 Interface 26  : ISDN BRI

S.No. Parameter Name Standard Name

2.27.1 Layer-III BRI Specification - Call Clearing Q.931. Annex-D1

2.27.2 Layer-III BRI Specification - Call Setup Q.931. Annex-D1

2.28 Interface 27  : ISDN PRI

S.No. Parameter Name Standard Name

2.28.1 Bit Rate Tolerance for PRI G.703 Cl. 11.1  ETSI TBR-4 Cl. 9.2.3. 

Annex-I

2.28.2 Input Jitter Tolerance for PRI G.823  I.431  ETSI TBR-4. Annex-I

2.28.3 Input Return Loss for PRI G.703 Cl. 11.3  ETSI TBR-4 Cl. 9.3.1. 

Annex-I

2.28.4 Layer-III PRI Specification - Call Clearing Q.931. Annex-D1

2.28.5 Layer-III PRI Specification - Call Setup Q.931. Annex-D1

2.28.6 Output Jitter for PRI G.823  I.431  ETSI TBR-4. Annex-I

2.28.7 Pulse Mask for PRI G.703 Cl. 11.2  ETSI TBR-4 Cl. 9.2.1. 

Annex-I

2.29 Interface 28  : LTE or LTE-A
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S.No. Parameter Name Standard Name

2.29.1 Int Parameters for LTE or LTE-A 3GPP TS 36.521-1 or EN 301 908-13. 

Annex-F12

2.29.2 Operating Frequency for LTE or LTE-A Int NFAP. Annex-F

2.30 Interface 29  : NX64 kbps

S.No. Parameter Name Standard Name

2.30.1 Input Jitter Tolerance for NX64 kbps Int ITU-T G.823. Annex-I

2.30.2 Input Return Loss for NX64 kbps Int ITU-T G.703. Annex-I

2.30.3 Nominal Bit Rate with Tolerance for NX64 

kbps Int

ITU-T G.703. Annex-I

2.30.4 Output Jitter for NX64 kbps Int ITU-T G.823. Annex-I

2.30.5 Pulse Mask for NX64 kbps Int ITU-T G.703. Annex-I

2.31 Interface 30  : SHDSL

S.No. Parameter Name Standard Name

2.31.1 Insulation Resistance for SHDSL int G.991.2. Annex-J1

2.31.2 LCL for SHDSL Interface G.991.2. Annex-J1

2.31.3 PSD for SHDSL Int G.991.2. Annex-J1

2.31.4 Return Loss for SHDSL G.991.2. Annex-J1

2.31.5 Throughput for SHDSL Interface G.991.2. Annex-J1

2.31.6 Transmitted Power for SHDSL Int G.991.2. Annex-J1

2.32 Interface 31  : STM-16 Optical

S.No. Parameter Name Standard Name

2.32.1 Input Jitter Tolerance for STM-16 Opt G.825. Annex-K

2.32.2 Mean Launched Power for STM-16 Opt Int ITU-T  G.957. Annex-K

2.32.3 Nominal Bit Rate with Tolerance STM-16 

Opt Int

ITU-T G.957. Annex-K

2.32.4 Operating Wavelength Range for STM-16 

Opt Int

ITU-T G.957. Annex-K

2.32.5 Output Jitter for STM-16 Opt Int ITU-T G.783. Annex-K

2.32.6 Receiver Overload for STM-16 Opt Int ITU-T G.957. Annex-K
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2.32.7 Receiver Sensitivity for STM-16 Opt Int ITU-T  G.957. Annex-K

2.33 Interface 32  : STM-1 Electrical

S.No. Parameter Name Standard Name

2.33.1 Input Jitter Tolerance STM-1 Electrical ITU-T G.825. Annex-K

2.33.2 Input Return Loss for STM-1 Electrical ITU-T G.703. Annex-K

2.33.3 Nominal Bit Rate with Tolerance STM-1 

Electrical Int

ITU-T  G.703. Annex-K

2.33.4 Output Jitter for STM-1 Electrical Int ITU-T G.825. Annex-K

2.33.5 Pulse Mask for STM-1 Electrical Int ITU-T G.703. Annex-K

2.34 Interface 33  : STM-1 Optical

S.No. Parameter Name Standard Name

2.34.1 Input Jitter Tolerance for STM-1 Opt ITU-T G.825. Annex-K

2.34.2 Mean Launched Power for STM-1 Opt Int ITU-T G.957. Annex-K

2.34.3 Nominal Bit Rate with Tolerance STM-1 Opt 

Int

ITU-T  G.957. Annex-K

2.34.4 Operating Wavelength Range for STM-1 Opt 

Int

ITU-T G.957. Annex-K

2.34.5 Output Jitter for STM-1 Opt Int ITU-T G.783  Annex-K

2.34.6 Receiver Overload for STM-1 Opt Int ITU-T G.957. Annex-K

2.34.7 Receiver Sensitivity for STM-1 Opt Int ITU-T G.957. Annex-K

2.35 Interface 34  : STM-4 Optical

S.No. Parameter Name Standard Name

2.35.1 Input Jitter Tolerance for STM-4 Opt ITU-T G.825. Annex-K

2.35.2 Mean Launched Power for STM-4 Opt Int ITU-T G.957. Annex-K

2.35.3 Nominal Bit Rate with Tolerance STM-4 Opt 

Int

ITU-T  G.957 Annex-K

2.35.4 Operating Wavelength Range for STM-4 Opt 

Int

ITU-T G.957. Annex-K

2.35.5 Output Jitter for STM-4 Opt Int ITU-T G.783. Annex-K

2.35.6 Receiver Overload for STM-4 Opt Int ITU-T  G.957. Annex-K
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2.35.7 Receiver Sensitivity for STM-4 Opt Int ITU-T  G.957. Annex-K

2.36 Interface 35  : STM-64 Optical

S.No. Parameter Name Standard Name

2.36.1 Input Jitter Tolerance for STM-64 Opt ITU-T G.825. Annex-K

2.36.2 Mean Launched Power for STM-64 Opt Int ITU-T G.691. Annex-K

2.36.3 Nominal Bit Rate with Tolerance STM-64 

Opt Int

ITU-T  G.707 Annex-K

2.36.4 Operating Wavelength Range for STM-64 

Opt Int

ITU-T G.691. Annex-K

2.36.5 Output Jitter for STM-64 Opt Int ITU-T G.783. Annex-K

2.36.6 Receiver Overload for STM-64 Opt Int ITU-T G.691. Annex-K

2.36.7 Receiver Sensitivity for STM-64 Opt Int ITU-T G.691. Annex-K

2.37 Interface 36  : VDSLx

S.No. Parameter Name Standard Name

2.37.1 Bit Rate for VDSLx Int G.993.1 or G993.2. Annex-J1

2.37.2 Insulation Test for 2 wire Int ETSI EN 300 001. Annex-D

2.37.3 Line Port impedance for VDSLx Int G.993.1 or G.993.2 Annex-J1

2.37.4 Loop resistance for VDSLx ETSI EN 300 001. Annex-J1

2.37.5 Profiles for VDSLx G.993.1 or G.993.2 Annex-J1

2.37.6 PSD for VDSLx Int G.993.1(cl 6.2). G.993.2(cl 7.2) Ann-A B C. 

Annex-J1

2.37.7 Return Loss for VDSLx G.993.1 or G.993.2 Annex-J1

2.37.8 Transmitted Power At ATU-C for VDSLx Int G.993.1 or G.993.2 Annex-J1

2.38 Interface 37  : WCDMA or HSPA

S.No. Parameter Name Standard Name

2.38.1 Operating Frequency for WCDMA or HSPA 

Int

NFAP. Annex-F

2.38.2 WCDMA or HSPA Int Parameters 3GPP TS 34.121-1 or EN 301 908-2. Annex-

F11
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2.39 Interface 38  : WiFi

S.No. Parameter Name Standard Name

2.39.1 2.4 GHz WiFi Radio Conformance ETSI EN 300 328 or FCC CFR47 pt 15.247 

or FCC CFR47 pt 15.249. Annex-G3

2.39.2 5 GHz WiFi  Radio Conformance ETSI EN 301 893 and or ETSI EN 302 502 

or FCC CFR47 pt 15.407 or FCC CFR47 pt 

15.249. Annex-G3

2.39.3 EIRP for Wifi Interface Latest NFAP and GSRs issued by DoT 

WPC. Annex-G2

2.39.4 Frequency for WiFi equipments DoT WPC GSR No. 45(E) 1048(E). Annex-

G1
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