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Commercial Template for Lotl & Lot2 200 FWA Sites

Lot 1: 136 FWA Sites

Lot 2: 64 FWA Sites
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"LTE-A Fixed Wireless Access FWA"

RFP Commercial Template LOT 1

Quantity | Supply Unit

Install Unit

Licenses (for LTE-A only)

Ttem Code Subject LOT1 Price Price Unit Price | Total Price | Wording
BS0001
Base station LTE-A (NR ready): Hardware + Software + Licenses (for LTE-A only)
BS0011 30
(3 Sectors - only Band 28)
BS0012 Base station LTE-A (NR ready): Hardware + Software + Licenses (for LTE-A only) 106
(3 Sectors - Band 28 and Band 41)
Sub Total (1
RM0001
RAN Management System for LTE-A (NR ready): Hardware + Software + Licenses
RMO0011 1+1
(for LTE-A only)
RMO0012 RAN Management System workstations LTE-A (NR ready). Hardware + Software + 5

MW0011

MW0001 i

Sub Total (2

MW Hardware Link

30

MW0012

MW Management system :Hardware + workstations + Softwares + Licenses

1+1

PW00001 (ISR

Sub Total (3

'SM0001
$80011
$50012
550013
$S0014
$50015
MS0016
MS0017
MS0018
MS0019
MS0020

PWOOT1_|Power Hardware Indoor + Accessories 42
PW0012 |Power Hardware Outdoor + Accessories 94
PWO0013 Power Management System Hardware & Accessories + Workstations + Accessories 141
+ Software + Licenses
Sub Total (4
CV0001
CV0011 |Supply and Installation of pole 3M with concrete base - Unit 18
CV0012  [Supply and Installation of pole 6M with concrete base - Unit 5
CV0013  |Supply and Installation of pole SM with concrete base - Unit 5
CV0014  [Supply and Installation of tripod pole with concrete base - Unit 3
CV0015 |Supply and Installation of cable ladder and tray - Meter 1666
CV0016 |Supply and installation of offset on tower - Unit 390
CV0017  |Supply and installation of H frame on tower - Unit 19
CV0018  [Supply and installation of offset on pole - Unit 98
CV0019 [Supply and instailation of Arm - Unit 390
Sub Total (5)

First year Support After Warranty

Second year Support After Warranty

Third year Support After Warranty

Fourth year Support After Warranty

—

Fifth year Support After Warranty

First year Managed Services After Warranty

Second year Managed Services After Warranty

Third year Managed Services After Warranty

Fourth year Managed Services After Warranty

Fifth year Managed Services After Warranty

— == = =] =

Sub Total (6)

RAN Local training - Hands-on for 12 employees - 30 hours

TROO11 1
TRO012 (MW Local training - Hands-on for 12 employees - 10 hours 1
TRO013  |Core Local training - Hands-on for 12 employees - 30 hours 1
TR0014  [Power Local training - Hands-on for 12 employees - 10 hours 1

Sub Total (7)

1. Installation of each site shall include in addition to configuration and integration, Single Site Validation SSV, Single Site Optimization SSO and
Drive Testing to reach the optimum results.
2. All Hardwares shall include accessories for proper installation.
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"LTE-A Fixed Wireless Access FWA"

Optional Items: The vendor is required to price the following optional items.

. Quantity | Supply unit |install unit | Total Unit . . s
Subject LOTI rice rice Price Total Price | Wording
BS0013  [Base Station: NR (New Radio) License, only Band 28 30
BS0014 [Base Station: NR (New Radio) Licence, Band 28 and Band 41 106
RM0013 [RAN Management System: Licenses for NR (New Radio) 1+1
RM0014 (RAN Management System Workstations: Licenses for NR (New Radio) 5
Sub Total (IT)
SP0011  1Solar PV Pannels 540Wp 2176
SP0012  |Stucture for PV Panels (4+4 KW) 136

1T0011

IoT latm1 or 50,000 IoT Devices: Hardware+ Software+Licenses

Sub Total (IT

1+1

1T0012

IoT Platform Management System

1+1

Li0001
Li0011

LiT HardwaeSoﬁware+ Licenses for 500 Tetra soft device

Sub otal IT

1+1

Li0012

LiTRA Management System

1+1

Sub Total (Li

CP0001 RN . ; e e 5
Multi-tenant CloudPBX for Enterprises Hardware+ Software+ Licenses for 500

CP0011 |Enterprises (10 users/ Enterprise) 1+1

CP0012  {Multi-tenant CloudPBX for Enterprises Management System 1+1

Sub Toetal (CP

20f4
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"LTE-A Fixed Wireless Access FWA"

RFP Commercial Template LOT 2

Quantity | Supply Unit |Install Unit
LOT2 Pri Pri

Subject Unit Price | Total Price | Wording

Item Code
BS0001 [J i

Base station LTE-A (NR ready): Hardware + Software + Licenses (for LTE-A only)
(3 Sectors - only Band 28)

24

BS0011

Base station LTE-A (NR ready): Hardware + Software + Licenses (for LTE-A only)

(3 Sectors - Band 28 and Band 41) 40

BS0012

Sub Total (1

RAN Management System for LTE-A (NR ready): Hardware + Software + Licenses
(for LTE-A only)

1+1

RMO0011

RAN Management System workstations LTE-A (NR ready): Hardware + Software +

RM00612
! Licenses (for LTE-A only)

Sub Total (2

MWO0011 [MW Hardware Link 30

MW0012 [MW Management system :Hardware + workstations + Softwares + Licenses 1+1
Sub Total 3

PW00001 § e ,
PWO0011 |Power Hardware Indoor + Accessories 27
PW0012 |Power Hardware Qutdoor + Accessories 37

Power Management System Hardware & Accessories + Workstations + Accessories

. 1+1
+ Software + Licenses

PW0013

Sub Ttal 4

CV0001

Supply and Installation of pole 3M with concrete base - Unit

CVo011 9
CV0012  |Supply and Installation of pole 6M with concrete base - Unit 3
CV0013 |Supply and Installation of pole 9M with concrete base - Unit 3
CV0014 |Supply and Installation of tripod pole with concrete base - Unit 2
CV0015  |Supply and Installation of cable ladder and tray - Meter 784
CV0016 [Supply and installation of offset on tower - Unit 184
CV0017 [Supply and installation of H frame on tower - Unit 9
CV0018 [Supply and installation of offset on pole - Unit 46
CV0019  [Supply and installation of Arm - Unit 184

Sub Total (5)

SM0001 [ e i e
$S0011  |First year Support After Warranty

1
$S0012  |Second year Support After Warranty 1
$80013 | Third year Support After Warranty 1

$50014  |Fourth year Support After Warranty

$S0015  |Fifth year Support After Warranty

MS0016 |First year Managed Services After Warranty
MS0017 |{Second year Managed Services After Warranty
MS0018 |Third year Managed Services After Warranty
MS0019 |Fourth year Managed Services After Warranty
MS0020 |[Fifth year Managed Services After Warranty

===

R IR BN

Sub Total (6)

TRO00! FES = -
TRO011 [RAN Local training - Hands-on for 12 employees - 30 hours
TRO012 |MW Local training - Hands-on for 12 employees - 10 hours
TR0013  |Core Local training - Hands-on for 12 employees - 30 hours

_l=la|—E

TRO014 |Power Local training - Hands-on for 12 employees - 10 hours

Sub Total (7)

1. Installation of each site shall include in addition to configuration and integration, Single Site Validation SSV, Single Site Optimization SSO and Drive
Testing to reach the optimum results.

2. All Hardwares shall include accessories for proper installation.

30f4
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"LTE-A Fixed Wireless Access FWA"

Optional Items: The vendor is required to price the following optional items.

X Quantity | Supply unit |install unit | Total Unit . s
Subject LOT 2 price price Price Total Price | Wording
BS0013  |Base Station: NR (New Radio) License , only Band 28 24
BS0014 |Base Station: NR (New Radio) Licence, Band 28 and Band 41 40
RMO0013 fRAN Management System: Hardware + Software and Licenses for NR (New Radio) 1+1
RMO0014 [RAN Management System Workstations: Licenses for NR (New Radio) 5

Sub Total (IT

olar P Panels Wp ‘

1024

SP0011

SP0012  |Stucture for PV Panels (4+4 KW) 64
Sub Total (IT

1T0001

IT0011  [IoT Platform for 50,000 IoT Devices: Hardware+ Software+Licenses 1+1

IT0012  |IoT Platform Management System 1+1

Li0001

Sub Total

Li0011 LiTRA Hardware+Software+ Licenses for 500 Tetra soft device 1+1
Li0012  [LiTRA Management System 1+1
Sub Total (Li
CP0001
Multi-tenant CloudPBX for Enterprises Hardware+ Software+ Licenses for 500 141
CP0011  |Enterprises (10 users/ Enterprise)
CP0012  [Multi-tenant CloudPBX for Enterprises Management System 1+1

Sub Total CP
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Alternative
1 MW Requirements Status Compliant |[Not Compliant| Solution or
Comments
1.1 Commercial Mandatory
Vendor shall have local office or representative in Lebanon. Mandatory
1.2 Modulation Mandatory
The equipment for bidding should support all of modulation scheme like QPSK/16QAM
12.1 132QAM/64QAM/128QAM/256QAM/512QAM/1024QAM/2048QAM/4096QAM for 6GHz, Mandatory
7GHz, 13GHz, 15GHz, 26GHz and 28GHz.
The equipment for bidding should support all of modulation scheme like QPSK 8192QAM for .
122 16GHz 7 GHz, 13GHz and 15GHz. Optional
The equipment for bidding must support hitless AM (adaptive modulation), including QPSK
1.2.3 StrongQPSK/16QAMStrong/16QAM/32QAM/64QAM/128QAM/256QAM/512QAM/1024QA | Mandatory
M/2048QAM/4096QAM for 26GHz and 28GHz )
124 The air capacity of the system must be higher than 285Mbps@4096QAM 28MHz, Mandator
o 580Mbps@4096QAM 56MHz and 1100Mbps@4096QAM 112MHz Y
125 The equipment for 6GHz/7GHz/13GHz/ 15GHz/26GHz/28GHz must support the following Mandato
- bandwidth: 7Mhz/14Mhz/28Mhz/56Mhz and 112Mhz. Y
1.3 XPIC operation Mandatory
131 The equipment for bidding should support a minimum ETH throughput of 1Gbps with single Mandato
o channel without XPIC, 2Gbps with XPIC @112MHz 4096QAM. Y
The proposed solution shall be able to accommodate the tender throughput requirements of 500
1.3.2 Mbps and can be easily expanded to accommodate the additional 6 Gbps requirements when | Mandatory
required.
1.4 Ethernet feature Mandatory
141 The equipment for bidding must support Ethernet OAM complied with IEEE 802.1ag and IEEE Mandatory
802.3ah, as below:
1.4.1.1 Link Discovery and Link monitoring Mandatory
1.4.1.2 Remote fault detect Mandatory
1.4.1.3 Remote loopback Mandatory
1.4.1.4 LPT(Link Pass Through) Mandatory
1.4.1.5 CC (Continuous Check) Mandatory
1.4.1.6 LB (Loop Back) Mandatory
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1.4.1.7 LT (Link Pass Trace) Mandatory
The equipment for bidding must support MPLS OAM complied with ITU-T Y.1711 and ITU-T
Y.1731:
CV (Connectivity Verification) /FFD (Fast Failure Detection)
LSP Ping .
Ls LSP Traceroute Optional
LM(loss of frame measurement)
DM(delay measurement)
VM(delay variation measurement)
1.6 The equipment for bidding must support QOS strategy: Mandatory
L6.1 Mwﬁm:m strategy : CAR based on port/queue/service flow, Shaping based on port/queue/service Mandatory
1.6.2 Class of service: based on port/port+ VLAN(802.1Q/802.1ad)/ DSCP/IP Tos Mandatory
1.6.3 Scheduling strategy remark based on the color of packet. Optional
The equipment should support the LAG function, that aggregates all Ethernet transmission paths
1.7 in several Integrated IP radio links into a logical Ethernet link for higher Ethernet bandwidth and [ Mandatory
Ethernet transmission reliability.
1.8 The offered equipment shall support at least 2*10GE(0)+4*GE Mandatory
The equipment should support L1 LAG technology. And the maximum aggregation capacity
1.9 should support 20Gbps. Mandatory
All microwave IDU/Router should support the following L2 functions:
1. L2 and L3 Header Compression
2.L2LAG and L1 LAG
110 3. QoS and HQoS Ovtional
o 4. ERPS and MSTP(Multiple Spanning Tree Protocol) ptiona
5. Ethernet OAM
6. RMON(Remote Network Monitoring)
7. Bandwidth Notification
All microwave 1IDU/Router should support the following L3 functions:
1. IP/MPLS
L1 2. MPLS-TP Ontional
. 3. TDM PEW3 and ETH PWE3(Pseudo Wire Emulation Edge-to-Edge) ptiona
4. L3VPN
5. TWAMP
1.12 The hardware must support Ethernet Frame Header Compression Optional
1.13 The hardware must support Ethernet Payload Compression Optional
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1.14

The equipment for bidding should support Link State Pass Through (LPT), LPT detects a fault
that occurs at a service access node or on a service network, and then instructs the equipment at

both ends of a service network to immediately start a backup network for communication. LPT Mandatory
ensures proper transmission of important data.
L15 The oQEﬁBoE for bidding must support ERPS (comply with G.8032) function for Ethernet ring Mandatory
protection.
1.16 The equipment should support RMON which compliant with RFC2819. Optional
L17 The equipment should supports eight classes of QoS, and supports traffic classification based on Mandat
: the port, DSCP, or IEEE 802.1p/802.1Q/802.1ad standard. andatory
L18 The onwmvaosﬁ for bidding should support IP and OSI protocol for the interconnection with third Mandatory
vender’s NMS.
1.19 The equipment should support 1:1 MPLS APS, Tunnel or PW APS, and MS-PW. Optional
The equipment for bidding should support MS-PW (multi-section pseudo wire) , and meet the
1.20. requirements of RFC 5254, draft-ietf-pwe3-ms-pw-arch-02 and draft-ietf-pwe3-segmented-pw-| Optional
03.
121 The equipment for bidding should support ATM PWE3 pseudo wire, and meet the requirements Obtional
! of RFC 4717 and RFC 4816. phiona
122 The equipment for bidding should support PW and Tunnel label simultaneously, and meet the Obtional
. requirements of RFC 3985. ptiona
123 ,Exw m.ncﬁaoa for bidding should support packet Fragment function to optimize the delay Optional
variation performance.
124 The equipment for bidding should support MPLS-TP, which comply with ITU—T : G.8113.1, Ontional
' to easy realized the E2E packet network ptiona
The equipment for bidding should support CES (Circuit Emulation Structure) of channelized
1.25 STM-1 signal (formed by E1). Mandatory
1.26 The equipment for bidding should support H-QoS, that brings higher quality assurance Optional
1.30. Network management: Mandatory
130.1 ,_,:m. equipment for bidding should be managed with the unified NMS with optical transmission Mandatory
equipment.
1302 The equipment for bidding should support open and standard interfaces like SNMP for easy Mandat
o integration, and must support SNMP GET and SET function andatory
The NMS servers should support SDN-oriented for helping network more automatic and agile,
1.30.3 Standardized NBI: RestConf/ Standardized SBI: Netconf / PCEP should be available. More | Optional
features should be mentioned in roadmap if any.
1.30.4 SDN should support the following cases: Mandatory
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i. Automated Service provisioning: SDN shall support simplified parameter configuration and

1.30.5 E2E service path computation and then deliver E2E service configuration automatically, SDN Mandatory
shall also support bandwidth resource evaluation and bandwidth reservation.
ii. Network Configuration upgrade: SDN shall support link upgrade from 1 + 0 to 2 + 0 via
1.30.6 template-based configuration wizard to improve network upgrade efficiency as well as reduce Optional
manual errors.
iii. Automatic Software release roll-out: SDN shall support automatic planning for upgrade
1.30.7 strategy and batch upgrade the software of the network, one batch shall support minimum 300 Optional
network elements, the upgrade process shall support visualized monitoring.
130.8 iv.Intelligent Incident Management: SDN shall support alarm compression and automatic root Mandat
N cause analysis and automatic fault locating to improve O&M efficiency. andatory
v. Performance Map: SDN shall support wireless base station & MW co-topology display for
130.9 joint network evaluation and fast fault locating, SDN shall support service and link performance Mandat
— dashboard with visualized display of link performance and service path on topology associated andatory
with service performance.
vi.Traffic Prediction: SDN supports Al-based traffic prediction and traffic simulation for precise .
1.30.10 . . . Optional
and proactive capacity expansion.
1.40. ODU & antenna: Mandatory
1.40.1 The radio antenna offered less than 2.4m should meet class 3 Mandatory
1.40.2 The equipment for bidding should support 6kA Lightning Protection ability. Mandatory
1.40.3 The outdoor unit should comply with IP 65. Mandatory
1.40.4 The 6/7/13/15/26/28Ghz outdoor unit should comply with 56MHz or 112MHz Mandatory
1.40.5 The single dual polarization wﬁwszm shall be able to support 8+0 in extreme cases when optical Mandatory
fiber could not be deployed on time.
1.40.6 The vendor shall support Multi-Core ODU with Carrier Aggregation (CA) function, and shall Mandat
e support smooth upgrade from 2+0 and 2+0XPIC to 4+0 and 4+0 XPIC. andatory
1.407 The system shall support CA function, which can provide better system gain than the traditional Mandat
o coupler solution (loss 7dB) with the same configuration. ancatory
1.40.8 Dual-band antenna must be supported to transmit traditional MW and E-band MW. Mandatory
1.40.9 New antenna(0.3m,0.6m) should be modular structure for flexible expansion in the future. Optional
1.40.10  |Single polarization upgrade to dual polarization without change of antenna reflector; Mandatory
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change between different frequency band(6GHz/7GHz/13GHz/15GHz/26GHz/28GHz),

1.40.11 especially from traditional band to E-band without change of antenna reflector. Optional

1.50. System characteristics : Mandatory

1.50.1 The vendor should support SD solutions(1+1 SD) to support future protection evolution. Mandatory
The equipment for bidding must support TDM/Hybrid(Ethernet and E1/STM-1 service exists in

1.50.2 the airport at the same time)/packet(support PWE3 and MPLS/MPLS-TP) unified platform, and | Mandatory
smoothly update to the L3 network.
The equipment for bidding will support TDM, Hybrid and Packet mode activated simultaneously .

1.50.3 . Optional
in one box and one modem card.

1.50.4 The onivawa for Eaa.w:m mro&a E.Zo built-in TDM and ETH switching platform to cross- Mandatory
connect service among different directions.

150.5 The equipment for bidding should support enhanced hybrid mode E1 + MPLS support in one Mandatory
box and one modem card.
The SDH+ETH mode should be supported which means in the airlink, the STM-1 and ETH .

1.50.6 . . . Optional
service are transmitted in the same MW frame.

1.50.7 The equipment for bidding should support operate in the following frequency bands: Mandatory

1.50.8 - 6G/7G/8G/11G/13G/15G/18G/23G/26G/28G/32G/38G Mandatory

150.9 The equipment for bidding should support IEEE 1588V2 Synchronization, in traditional MW, E- Mandatory

T band MW and SDB link, and must support one or all of the following mode:

1.50.10 |- OC(Ordinary clock) Mandatory

1.50.11 - BC(Boundary clock) Mandatory

1.50.12 |- TC(Transparent clock) Mandatory

1.50.13 The equipment for bidding should support 50us delay for Ethernet service @ 4096QAM 56MHz Mandatory
64 byte frame per hop

1.50.14 |G.8275.1 should also be supported by all proposal products. Mandatory

1.50.15 |Environmental requirements of indoor unit: Mandatory

1.50.16  |Environment for normal operation: Mandatory

1.50.17 |a) Ambient temperature range: Mandatory

1.50.18 |Long-term: -5°C to +60°C Mandatory

1.50.19  |Short-term: -20°C to +65°C Mandatory

1.50.20 |b) Relative humidity: Mandatory

1.50.21 5% -95% Mandatory
The equipment shall support “multi-band” solution in which traditional band and E-band links

1.50.22 |can be combined to form a logical link at physical layer. The application case worldwide should | Mandatory
be provided.

1.50.23 |The maximum throughput must be not less than 20Gbp for one Multi band Link group. Mandatory

1.50.24  |The equipment which support “multi-band” feature Mandatory

1.50.25 |The equipment shall be OEM. Mandatory
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15026 Routing (L3) function must be provided without any additional box added to the bidding Optional

e equipment. Bidder should also list the commercial cases worldwide. ptionia
At least 8M bytes buffer per queue is required, bidder should state here if more buffer can be

1.50.27 provided, include the exclusive and shared buffer. Mandatory

1.5028 For TDM traffic - 16 E1 ports for tail site equipment and 16E1 + 2*STM-1 ports on Microwave Mandat

o Nodal location equipment with electrical/Optical interface as per relevant ITU-T standards andatory

The equipment for bidding should support TDM CES,CES El functionality should be realized

15029 within the same IDU with additional pluggable card. Mandatory

1.5030 |Access Location: Minimum 2 RF direction in single 10GE platform [DU Mandatory

1.50.31 |10GE platform 1DU. Mandatory
Hub-ATPC: The equipment for bidding should support 30° frequency reuse angle without

1.50.32 |introducing C4 antenna, and minimum 10 radio directions should be supported in single IDU by Mandatory
using one frequency.
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Managed Service Requirements

Non Alternative
3 Description Status | Compliant . Solution or
Compliant
Comments
3.1 Introduction: Mandatory
OGERO is requesting Managed Services with the winning vendor that includes NOC (Network Operation Center), FM
3.1.1 [(Field Maintenance) and Spare Parts management, to ensure seamless and unhampered operations. OGERO will provide | Mandatory
the office infrastucture including screens, computers, the bidder should only operate the NoC.
3.1.2 [The awarded contractor shall: Mandatory
313 » Mitigate, assess and control operational risk for the project by leveraging the experience, capacity and capability of a Mandat
o partner with Global experience in operating, and maintaining networks with known and valid best practice solution. andatory
3.1.4 |* Minimize OGERO total cost of ownership of the delivered network Mandatory
115 +» Ensure comprehensive and thorough transfer of skills, knowledge and know-how through guiding or “hand-holding” to Mandat
o OGERO Operations, Engineering and/or other teams who shall benefit from learning the installed systems. andatory
32 |Objects Mandatory
321 The Managed Objects cover all the telecom equipment provided by the vendor (200 FWA), it does not include the Mandat
- passive part or the end user devices. The quantity of the Objects refer to the vendor’s submitted BoQ. andatory
3.2.2 |The contractor should provide the Managed Services for a period of a year from the date of PAC renewable for 4 years. Mandatory
OGERO will negotiate the detailed time schedule for delivering the whole set of services, and a written notice will be
3.2.3 Ipresented by OGERO to the contractor at least three months prior to the Managed Services delivery Start Date in order Mandatory
to prepare all necessary resources.
33 The Scope of Network Managed Services Mandatory
3.3.1 |[Basic Operation and Maintenance including operational in the NOC, Field Maintenance and Spare Parts management. Mandatory
3.3.2 |The contractor should ensure the restoration activities within the specified KPI/SLA. Mandatory
3.3.3 |The contractor shall manage all required spares and Turn-Around-Times for repairs. Mandatory
3.4 Detailed Managed Service Project: Mandatory
3.4.1 NOC (Network Operation Center) Managed Services scope of work Mandatory
Service Module Service Items Mandatory
Technical Service Helpdesk and
34.1.1 SLA Management Mandatory
34.12 Data Collection and Reporting Mandatory
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3413 Front Office Operation Zm?wo:a. Surveillance and Alarm Mandatory
Monitoring
34.14 Tier 1 Fault Management Mandatory
3415 Preventive Maintenance Mandatory
Problem Management, Vendor
34.1.6 Support Management and Tier 2 Mandatory
Fault Management,
Change Management/ Planned
3417 Back Office Operation éoﬁmemwsﬂo%m:oo Mandatory
34.1.8 Preventive Maintenance Mandatory
34.19 Acceptance Management Mandatory
Security Management and Business
3:4.1.10 Oosasﬂw\& mem_moaoa Mandatory
. OSS & IT Systems Management
3.4.1.11 |Operation & Management Tools and A &:Emmqwao: & Mandatory
3.4.2 [The NOC Activities shall include: Mandatory
3.4.2.1 |§ Fault detection and incident management: Mandatory
3.4.2.1.1 | 7*24 Monitor the network and the network elements (alarms). Mandatory
3.4.2.1.2 |Early detection of risks and incidents Mandatory
3.4.2.1.3 |Investigation, diagnosis and troubleshooting Mandatory
3.4.2.1.4 {Assess severity of incidents, analyze impacts and prioritize fixes. Mandatory
3.4.2.1.5 | Track all incidents in the trouble ticketing tool; register actions, document incidents with relevant data. Mandatory
3.4.2.1.6 |Dispatch and escalate incidents or risks according to processes defined in force. Mandatory
3.4.2.1.7 |Coordinate with external parties (OGERO other Operation team) external or internal Mandatory
3.4.2.1.8 |Provide feedback on the status of an incident. Mandatory
3.42.2 }§ Change Management/ Planned works management: Mandatory
3.4.2.2.1 |Supervision of the changes (network and service supervision). Mandatory
3.4.2.2.2 |Checking the monitoring status (to assure no impact at the network). Mandatory
3.4.2.2.3 |Provide contact number and assure availability and responsiveness for these activities Mandatory
3.4.2.2.4 |Should be notified of the start and end of the Program Work, and should verify that it’s within the time window. Mandatory
3.4.2.2.5 |Activate corrective processes in case of incidents detected during Planned Work. Mandatory
3.4.2.2.6 |Escalate if during the execution of a Planned Work, a problem is detected or an incident occurs. Mandatory
3.4.2.2.7 {Validate that, after all interventions, all is working correctly and all services are normalized. Mandatory
3.4.2.2.8 |On-line update of the Planned Work records on the ticketing tool or review if update delegated to field operations. Mandatory
3.4.2.2.9 |Inform about the success or not of the Planned Work Mandatory
3.4.2.3 |§ Remote Preventive actions execution Mandatory
34231 MMMMmO w8<o=c<o actions following the defined periodicity, scope and updating the tracking tool as required by Mandatory
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3.4.2.3.2 |Execute preventive actions according to preventive maintenance check-lists and procedures in force Mandatory
3.4.2.3.3 |Launch all corrective activities necessary to correct faults or non-conformities Mandatory
3.4.2.4 |§ Analysis & Reporting Mandatory
Perform continuous analysis on incidents, extract conclusions, propose improvement/corrective actions for OGERO
34241 .. , - . . ; Mandatory
network or organization or for vendor’s organization and for the services as part of the continuous improvement program
3.4.2.4.2 |Issue reports for management Mandatory
3.4.2.4.3 |Weekly and monthly SLA report per priority with root cause analysis Mandatory
3.4.2.4.4 |Weekly and monthly follow up pending trouble ticketing and report to OGERO Mandatory

Weekly and monthly follow up on recurrent tickets during three latest months, the ticketing system should be provided
3.4.2.4.5 |by the bidder and integrated in OGERO. It is to be noted that all the tickets shall be accessible by OGERO Technical Mandatory
team at all time.

Weekly and monthly Network availability report with distribution per cause ( technical environment, system, works,

3.4.24.6 transmission or other ) Mandatory
3.4.2.5 |§ Capacity management Mandatory
3.4.2.5.1 |1dentifications of network problems and bottlenecks Mandatory
3.4.2.5.2 |Regular configuration changes Mandatory
3.4.2.5.3 |Giving regular report to OGERO about traffics, capacity report ,etc; Mandatory
3.4.2.5.4 |Provide to OGERO feasibility study, technical recommendation, operational requirements, etc. Mandatory
3.42.6 |§ Acceptance management Mandatory
3.4.2.6.1 | The acceptance management will check both the network data and the technique part. Mandatory
The NOC team to check whether the new features/solutions will meet the acceptance criteria and the necessary
34262 Mandatory
knowledge
35 Operation support system (OSS) Mandatory

3.5.1 |The Contractor can utilize both existing OGERO OSS system or provide its own OSS tools to fulfill the scope of work. Mandatory

The Contractor shall be responsible for the integration of its own OSS with existing OGERO OSS system if necessary,
3.5.2 |OGERO will provide full support of the integration and cooperate with the existing OSS vendor to get new Mandatory
interface/license as required.

The Contractor shall manage its own OSS tools/systems during the whole project lifecycle, and provide OGERO full

3.5:3 access to the Contractor OSS system at any time. Mandatory
3.6 [Service Level Agreement Mandatory
3.6.1 |MSP needs to manage following service level agreement the case priority definition as per OGERO standards. Mandatory
3.6.2 |Description of case priorities Mandatory
3.6.2.1 |Priority - Description Example Mandatory
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Critical - Complete System Outage, Impact customer more than 40%, Service

Network not accessible, hardware or
software failure cause service

36.2.2 degradation for more than 40% customers. impact for more than 50% Mandatory
customers.
High - Service Outage impacting less than 40% customers, service degradation Network :Q accessible, :m.a dware or
3.6.2.3 impacting more than 40% customers. .moméma failure cause service Mandatory
impact for less than 40% customers.
3.6.2.4 |Medium - Service degradation of less than 40% customer but no service outage. _mem. than Aoaxw cus 8_.503 facing Mandatory
service accessibility issue.
3.6.2.5 |Low - Technical Query How to queries from customer. Mandatory
3.6.3 |SLA Requirement Mandatory
3.6.3.1 |Response times are listed below in relation to the corresponding priority and support plan. Mandatory
3.6.3.2 |Priority - Support Window - Response Time Restoration Time Mandatory
3.6.3.2.1 |Critical - 24x7 - 15 Mins 4 hrs, 98% Mandatory
3.6.3.2.2 |High - 24x7 - 30 Mins 10 hrs, 98% Mandatory
3.6.3.2.3 |Medium - 24x7 - 1 hour 2 CD, 90% Mandatory
3.6.3.2.4 |Low - 5x8, On Call OOB - 4 hour 5 CD, 90% Mandatory
3.6.3.2.5 |Business Hours are from 8:00 AM to 5:00 PM Monday through Friday excluding holidays. Mandatory
3.6.3.2.6 |OOB — Out Of Business Hours Mandatory
36327 Response time indicates the interval .@oS the time when OGERO raise a service support request to the latest time when Mandatory
MSP confirms the support request with the customer.
Restoration Time indicates time interval from when MSP acknowledge the Service Request/ Incident Ticket to the time
3.6.3.2.8 . . . Mandatory
the service mentioned is restored
The production system needs to comply the above SLA, the Staging & Development platform will need to be managed
3.63.29 on cMmﬁ effort cmmvm\w. Py e P P ¢ Mandatory
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RADIO ACCESS NETWORK

Description

Status

Compliant

Non-
Compliant

Alternative
Solution or
Comments

2.1

Introduction

2.1.1

Scope:Supply and install LTE-A or newer technology sites which should be ready from Hardware
and Software for NR (New Radio). Only licenses need to be added to upgrade the sites and the
bidders should provide the licensing cost in their TCO. Some sites (54) will need an outdoor
cabinets and shall be connected through MW links while the other sites sites (146) will be installed
indoor and connected through fiber optic cables to OGERO core network (OTN/MPLS).
Furthermore the RFP includes an 8 hours Backup power system, training, warranty and managed
services for 5 years after PAT.

Mandatory

2.1.1.1

Vendor shall have local registered office or representative in Lebanon.

Mandatory

2.1.2

Standard Compliance

2.1.2.1

The vendor shall offer LTE-A or newer technology system complying with the latest 3GPP
specifications with any available updates and upgrades till the end of the PAT of all sites. By
Upgrades this means to install the latest software release and all its features without any extra cost.

Mandatory

2.1.2.2

The vendor shall comply to global standards for all the network elements. The list should include
but not limited to: 3GPP, ETSI, IEC, ISO, and EMC.

Mandatory

2.13

Contribution to Standardization

2.1.3.1

The vendor shall state the number of patents held/filed in LTE and NR (New Radio).

Mandatory

2.13.2

The vendor shall have been participated and contributed to the major standards bodies (3GPP,
ITU, IEEE etc.), and list the principle participants, committee affiliations, and major contributions
for each.

Mandatory

2.13.3

The vendor shall provide the reference list which includes networks commercially launched for
top 10 operators, announced by third party.

Mandatory

2.1.3.4

The vendor shall reach agreement on cross-license with all major Intellectual Property Rights (IPR)
holders in the wireless industry (such as Qualcomm, Ericsson, Huawei, Nokia etc); the scope of
agreement should cover wireless equipment in the project.

Mandatory

2.1.4

End-to-End Solution

2.14.1

The bidder shall submit his offer based on End-to-End Solution.

Mandatory

2.142

The bidder shall describe his system portfolio, including but not limited to networking planning,

Mandatory

QoS control, O&M tools etc.
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2.2 Roadmap and Network Evolution

The proposed product should be supported, developped and commercially available for the coming
7 years from PAT, this means the proposed product can be developed, upgraded, and updated
without any end-of-life , end of support, end of sales, end of marketing or any equivalent end of
life, for any of the proposed product (HW and SW). If in any case any opf the HW or SW reach

2.2.1 ) - ) Mandatory
EoL, the vendor should directly inform OGERO and replace the HW and SW at its own cost and
without any delay, such activity should be done within 3 months of annoucement. Furthermore the
vendor shall provide the product roadmap for up to 5 years by highlighting the main features of
each evolution step.
2.3 Technical Scope
2.3.1 General requirements
2311 Band 28 FDD: (713-733 MHz) and (768-788 MHz) Mandatory

Band 41 TDD: (2515-2565 MHz)

At this phase, band 28 will be used in all 200 sites, and band 41 will be used in 146 sites.The RAN
configuration shall be, 54 sites with only one band (B28), 146 sites with two bands (B28 and Band
23.1.2 41). Mandatory
- 4T4R 20MHz@Band 28 for 54 sites

- 4T4R 20MHz@Band 28 + 32T32R 5S0MHz@Band 41 for 146 sites

The design should be able to accommodate an average 20Mb/s Download and 3Mb/s Upload bit
rates to all customers, for the maximum number considered per cell. Traffic model or profile at
busy hour:

- Traffic demand per subscriber on busy hour: 2.2GB

2.3.1.3 Mandatory
- Data volume per subscriber:792 GB/Month
- Average throughput per subscriber: 20Mbps
Total estimated number of household subscribers is 46,000 at this phase. The overall scale of the
project is 200 sites, each with at least 3 sectors.
2.3.14 The vendor should elaborate on his proposed radio network planning. Mandatory

Base Stations shall accomodate at least 500 Mbps when using band 28 only and 3 Gbps when
2.3.1.5 using Band 28 + Band 41. The design of the network should take into consideration the current Mandatory
and future requirements, the Vendor should thoroughly elaborate on this topic.
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Scope of radio network: For FDD spectrum, each frequency shall have 3 sectors on one site, RRUs
shall support evolve to 6 sectors solution, if not supported, shall provide extra 10% spare parts
(RRU, antenna, BBU and Structure). For TDD, massive-MIMO AAU shall be able to plug-and-
play (without changing or recontructing HW). The common solution is 3 sectors, evolving to 6
2.3.1.6 sectors for capacity expansion where applicable. Mandatory
It is to be noted that each site has 3 sectors on each FDD band and 3 Sectors on each TDD band.
At this initial stage of this project we consider having 3 Cells for FDD (700 MHZ) and 3 Cells for
TDD (2.6 GHZ), we want the network to be able to be expanded to 6 sectors per carrier (700 and
2600 MHZ), this means each site can carry 12 cells.

Each FDD site shall be able to acommodate at least 60 users when 2x20 MHZ, is used. However,
the network should be able to accommodate additional 25% per site without the need for any
additional hardware when using the new technology. The bidder should thoroughly elaborate about
the design and dimensioning.

2.3.1.7 Mandatory

Each 700MHz FDD site shall have a peak throughput capacity of at least 500Mbps at 20MHz
bandwidth. However, by using new technologies, it shall be able to expand peak throughput
capacity at least 600Mbps when 20 MHz is used without engineering work for the indoor and
outdoor unit like BBU, Antennas and RRUs.

2.3.1.8 Mandatory

The 2.6 TDD site (32T32R) shall be able to acommandate at least 176 users when using 50 MHz

; Mandatory
and 352 users when using 100 MHZ.

23.1.9

The throughput per site shall be equipped to accommodate at least the following capacity:
2.3.1.10 1- Sites with one band only (B28-4T4R): 500 Mbps Mandatory
2- Sites with two bands (B28 at 20 MHZ - 4T4R and B41 at 50 MHZ - 32T32R): 3 Gbps

The bidder must conduct a Detailed design & Planning:
-Coverage prediction plots

- Simulation statistics for KPI, including CQI, cell throughput.
- Problem area identification and analysis

23.1.11 - Frequency/PClI plan result Mandatory
- Neighbor lists

- parameters planning

- TA allocation

- Updated site lists (IF needed)

Vendors must support statistics on the number of FWA users, traffic, and rate of different service

Mandatory
packages.

23.1.12
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Vendor shall support location-lock,CPE only valid for use in preset celles.If the CPE moves

least 20dB interference.

23.1.13 . Mandato
beyond the coverage of a valid cell group, the FWA should not be able to have service. i
The vendor shall provide the Base Band Unit (BBU) solution for smooth evolution to support NB-

23.1.14 IOT (Narrow Band - Internet Of Things) without any BBU hardware replacement or software Mandatory
upgrade.

23.1.15 The bidder shall oo.BEv\ to the latest wO.EV specifications with the associated baseline and date, for Mandatory
each BS configuration type (where applicable).
In case the bidder requires more information that are not included in this document, the bidder

2.3.1.16 should communicate all assumptions related to Dimensioning/Capacity or Design with OGERO to | Mandatory
get the approval before excution.
The bidder shall include security measures and setup according to the international telecom

23117 standards to protect traffic and Network Elements at all levels against [P threats, spoofing ... etc Mandatory

T along with the standard Authentication / Ciphering and Encryption as defined in 3GPP

recommendations.

2.3.1.18 To ensure future evolution, the bidder shall support expansion/upgrade on existing sites. Mandatory

2.3.1.19 The bidder shall consider the integration cost with existing network elements. Mandatory

2.3.1.20 New vendors' Em%o:d. shall cm. <m:.%:.oa and evaluated in live existing network (in or outside Mandatory
Lebanon) before granting the bid winning.

23121 The bidder shall include a detailed Project Implementation Plan (PIP) using Microsoft Project Mandatory
Format.

232 Radio requirements

23211 A :.Qi.o.zﬂ Bmswmms.ma system is required to maintain and operate the network and insure network Mandatory
availability and quality.

23.2.1.2 OGERO is expecting to fully cover the required areas. Mandatory
The Vendor shall provide 3 sectors for each frequency band per BS and shall be able to upgrade to
6 sectors.
It is to be noted that each site has 3 sectors on each FDD band and 3 Sectors on each TDD band.

2.3.2.1.3 . . . . ) Mandatory
At this initial stage of this project we consider having 3 Cells for FDD (700 MHZ) and 3 Cells for
TDD (2.6 GHZ), we want the network to be able to be expanded to 6 sectors per carrier (700 and
2600 MHZ), this means each site can carry 12 cells.

23214 The <.o:ao.q shall propose the .mco<m BS anc:oa.m:? taking into consideration the requirements Mandatory
described in the previous sections and the Essentials file.

23215 The proposed solution at 700MHz shall support built-in PIM cancellation, which can eliminate at Mandatory
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23.2.1.6

The bidder shall propose accepted KPIs for the offered solution which will be the reference to
measure the quality and grade of service of the network. The KPIs should cover both network
service and Customer Experience (QoS and QoE). The used KPIs should be as per 3GPP/ETSI
recommendations and standards and should reflect the best practiced KPIs used in Mobile Telecom
Industry.

Mandatory

23.2.1.7

The proposed TDD 32T32R AAU solution shall support Multi-User Beam Forming(MU-BF)
function for maximum 8 layers of paired users to promote spectrum efficiency, increase cell
capacity and user experience.

Mandatory

23.2.1.8

The proposed TDD 32T32R AAU solution shall support Multi-SSB patterns and SSB
beamforming function to increase cell capacity for heavy load cells.

Optional

23219

The proposed TDD 32T32R AAU solution shall support SRS and PMI adaptive selection and
SRS/PMI coordination function by software, in order to improve experience by more SU-MIMO
RANK for UE, which will maximize 3~4 SU layers.

Optional

2.3.2.1.10

The proposed TDD 32T32R AAU solution shall support CRS power boosting to improve LTE
coverage and experience by boosting central bandwidth power density and full bandwidth power
density under softsplit deployment scenario. If not supported, extra 5% spare parts shall be
provided.

Mandatory

23.2.1.11

The proposed TDD 32T32R AAU solution shall support SRS (Sounding Reference Signal) based
beamforming. Vendor shall describe the details of the implementation and its commercial
reference cases.

Optional

23.2.1.12

The proposed TDD 32T32R AAU solution shall be able to solve inter-beam interference, to
improve user RANK in the overlapping area.

Optional

23.2.1.13

In order to reduce AAU power consumption, the proposed TDD 32T32R AAU shall be able to
enter deep sleep state during precinfigured periods(for example midnight) based on factors(for
example network load). During the deep sleep period, service shall not be affected. When traffic
load increases to a specified threshold, AAU in deep sleep state are automatatically woken up and
service are restored.

Optional

2322

Site design

23221

The vendor shall show compliance to the 3GPP specifications with the associated baseline and
date, for any BS configuration.

Mandatory

23222

BS Architecture and Configuration

Mandatory

232221

The vendor shall describe the offered BS Portfolio, and the date of availability of the BS should be

provided

Mandatory
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232220 BBU and RRU/AAU shall support latest CPRI and eCPRI. The bidder should state the Optional
o implemented version. The CPRI throughput shall support a minimum of 9.8Gbps.

232023 The Base Wm:@ Unit (BBU) shall be modularly assembled to meet different requirements of Mandatory
network capacity and faulty board replacement.
BBU shall be able to expand capacity gradually according to the network traffic growth by adding
baseband card on demand. However, for the 54 sites (Band 28), the BBU shall be equipped with at

232224 least 500 Mbps Throughput and can be expanded at least to 6.5 Gbps. For the 146 Sites (Band 28 | Mandatory
and Band 41), the BBU should be equipped with 2 Gbps and can be expanded to at least to 6.5
Gbps.

23.2.2.25 The vendor shall provide the dimensions of all used equipment / modules. Mandatory

232226 The <m:ao.q shall provide the exhaustive _mmﬂ and Qomsao.: of .WE the internal cards for each BS Mandatory
configuration type. The vendor shall specify all the functionalities supported by each card.
The BS shall support Remote Electrical Tilt Control (RET) and comply with the latest AISG

232207 specifications. RET ::Eoﬁ.% the efficiency and minimizes the OM cost for adjusting the down tilt Mandatory
of the antenna. When RRU is far away from antenna, the vendor shall support no more than one
SBT (Smart Bias-Tee) between RRU and RET antenna.

232228 The <9ﬁ3 proposed NB-IOT shall share the same main control board of the LTE-A or next Mandatory
generation technology.

232229 The vendor proposed NB-IOT shall share the same transmission with LTE-A or next generation Mandatory
technology.

2322210 For FDD band, The proposed RRU shall be at least 4T4R with minimum 4*60W output power. Mandatory
The proposed 700MHz RRU shall support at least 40MHz IBW + 5 MHz for NB-IoT.
The proposed solution for 2600MHz shall be 32T32R with 50MHz bandwidth intially and can be

2.3.22.2.11 |upgraded to 194MHz IBW and no less than 280W output power. The proposed AAU shall be Mandatory
verified by field test and commercially used.

2322212 In omm.o number ow sectors is 3, each sector would have a dedicated RRU to simplify configuration Mandatory
and site model adjustment.

23.2.23 BS Capacity Requirement Mandatory

2.3.2.2.3.1 The bidder shall indicate the throughput per Cell/Sector/BS Per baseband board. Mandatory
The baseband board shall support minimum 3600 active users (RRC_connected) at bandwidth

2.3.2.23. - Mandat

232 1 1OM/15M/20M/SOM/100M. andatory

BS should be equipped to accommodate at least:

232233 - 80 users when using B28 and Mandatory
- 176 users when using B41
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The new RAN network should be equipped to accommodate at least 46,000 users initially as per
the following:

limited to:

232234 |- 16,000 when using B28 Mandatory
- 30,000 when using B41
The overall network should be upgradeable to accomodate 60,000 users

2.3.2.23.5  |Atleast 32 X2 or Xn interface supported by per BS. Mandatory

2.3.2.23.6 |Atleast8 Sl1-flex or Ng-flex interface supported by per BS. Mandatory

232237 The BS @ Band 28 shall support mom_.mc_m gzaim&_.g configuration of Mandatory
1.4M/3M/5M/10M/15M/20M bandwidth configuration..

232238 The BS @ Band 28 and 41 shall support the scalable bandwidth configuration of Mandatory
10M/20M/50M/100M.

232239 The bidder shall provide all \.%o &3:%6:8 per site based on different combination of allocated Mandatory
bands (Band 28, 41) as provided in the terms above.

2.3.2.2.3.10 |The BS shall support the Up Link (UL) Coordinated Multi Point function. Optional
The BS shall be able to allocate resource blocks (RBs) at the frequency center to Physical Uplink

2.3.2.23.11 (Control Channel (PUCCH) to enhance PUCCH coverage and improving PUCCH demodulation Mandatory
performance.
The BS shall support Control channel interference rejection combining (IRC) to protect physical

2.3.2.2.3.12  |uplink control channel (PUCCH) and physical random access channel (PRACH) from inter-cell Mandatory
interference

2.3.2.2.3.13 _|In case of FDD, one RF module shall support the whole bandwidth. Mandatory

2322314 The HGA sensitivity and Noise Figure of the different BSs for 5, 10, 15,20,50 and 100MHz Mandatory
bandwidth shall be stated.

2322315 The vendor shall support inter-site Carrier >mm3.mmmo: ﬁ.vm the oxwma:.m w_,.o@ca:o.v\ from different Mandatory
BBU. Moreover, the vendor should clearly describe the implementation in detail.

2.3.2.2.3.16  {BBU shall support TDD and FDD concurrently for both LTE-A and NR. Mandatory

2.3.2.2.3.17  [Processing and Transmission board shall be with Minimum 2*10 G ports Equipped with SFPs. Mandatory

2.3.2.2.3.18 |Base Band Processing board for FDD shall Support 4x4 MIMO with 20Mhz on Band 28 and IoT. | Mandatory

2.3.2.2.3.19 |The proposed RRU/AAU shall be light weight ( <25 Kg). Mandatory

2.3.2.2.3.20 The proposed mwc shall be able to expand capacity gradually according to the network traffic Mandatory
growth by adding baseband card on demand.

23224 Multi-antenna strategy Mandatory
The Vendor should support requirements for Multi-Antenna system. This should include but not Mandatory
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2.3.2.2.4.1 32T32R shall be supported for B41 Mandatory
Vendor shall support DL MU-MIMO, 4-Antenna transmit Diversity and Adaptive MIMO schemes
between UE and BS improving system downlink performance. Adaptive MIMO, if two transmit
232242  |antennas are configured in the BS, the BS adaptively selects one of the four following modes based | Optional
on the UE rate and channel quality;1- transmit diversity,2- open-loop spatial multiplexing,3- closed-
loop spatial multiplexing,4- closed-loop rank-1 pre-coding.
UL 4-Antenna receive diversity should be supported for some scenarios in order to improve the
232243 receiver sensitivity and uplink coverage. Receiving diversity is a way to enhance the reception of Optional
T uplink channels, including the PUSCH, physical uplink control channel (PUCCH), physical
random access channel (PRACH), and sounding reference signal (SRS).
23225 Distributed BS Mandatory
232251 H:m distributed RF unit shall be placed close to or within the antenna to reduce feeder loss and Mandatory
improve BS performance.
2.3.2.2.52  |The BBU shall be of light weight. Mandatory
2.3.2.2.53 One RRU shall support at least 4Tx/4Rx per module. Mandatory
232254 The fully loaded (100%) and typical (50%) traffic loaded power consumption for the proposed BS Mandatory
should be stated.
232255 The Vendor shall provide the power consumption of proposed BBU, RRU and Massive MIMIO Mandatory
AAU.
The Vendor shall provide the power consumption of the proposed hardware configurations without
any energy saving features.
The equipment available before 2023 shall be used as reference equipment.
It is proposed to calculate the ave:
232256 |Recital: P e = Fan Lo+ Foat i + P “lioe Mandatory
T |e Low Load 6h Fppementstati oy +t g+l
* Medium load .7 10h
* Busy hour load 18h
The Vendor must provide the consumption of its equipment in a table of: "Site HW Power
Consumption”
232257 wa and WWC m_dm: support DC power m.cvn_v\. H:m o:.aoﬁ cabinet should support AC/DC (if Mandatory
DC is provided, directly connect to DC Distribution Unit).
232258 The distributed BS shall support environment temperature from Mandatory
~20°C to 55°C
2.3.2.2.6 High Reliability Design Mandatory
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2.3.2.2.6.1 The vendor shall provide redundancy from uplink perspective (2* 10G) for each BS Mandatory

232262 The BS shall m:.Eooz channel failure aoﬁoo:.os under multi-antenna configuration. _.ﬂ &.&: be able Mandatory
to fall back to single antenna mode when failure happens to promote the system reliability.

232263 The vendor shall provide fully reliable deployment of network, including backup solution in terms Mandatory

of different network hierarchy, and load sharing protection.

232264 The working temperature of the outdoor BS cabinet shall be -20°C to +55°C. Mandatory

232265 The availability of BS shall be higher than 99.999%, the MTBF shall be larger than 155,000

hours, the MTTR shall be less than 1hour. Mandatory

The BS shall support S1-flex or Ng-Flex to allow an BS connect to multiple MMEs or AMFs in a
232266 pool. S1-Flex or Ng-Flex provides network redundancy and load sharing across multiple MMEs Mandatory
and SGWs or multiple AMFs by creating a pool of MMEs and SGWs or a pool of AMFs,

The BS shall be able to detect and locate the failure of the BBU board, and the cell/cells served by
2.3.22.6.7  |the failed BBU board can be rebuilt on another operating BBU board with spare resources or ona | Mandatory
backup BBU board if available.

The BS shall support SCTP (Stream Control Transmission Protocol) multi-homing to provide fault

232268 i
recovery by failover between redundant network paths of the S1/X2 or Ng/Xn interface.

Mandatory

The BS shall support RRU Channel Cross Connection under MIMO. For the scenario that RRU
installed on tower and close to antenna, by utilizing the RRU channels cross connection under
23.2.2.6.9 MIMO, the sector service can be processed through different RRU. When one RRU fails, the other Optional
RRU can still process the service data of that sector so the total outage of that sector will not occur.
Meanwhile, the performance of that faulty sector will be decreased.

The BS shall support Intra-baseband Card Resource Pool. The baseband processing board of the
2.3.2.2.6.10 |BS should consist of several processing resources. The processing resources are aggregated into a Optional
resource pool to be shared for user data processing by multiple cells.

2.3.2.2.7 Power Solution

2.3.2.2.7.1  |Power Supply Mandatory

For the outdoor BS, the outdoor power supply system can support at least 9 RRU and microwave

2.3.2.2.7.1. . Mandat
711 link (when used). ancatory
Total Harmonic Distortion (THD) not more than 5 %, efficiency at 50% load shall not be less than
23.227.1.2 . . . Mandatory
96% and efficiency at 100% load shall not be less than 95% when using 220Vac input.
2.3.2.2.7.1.3 |The MTBF of the rectifier shall be more than 200,000h. Mandatory
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2322714

The height of one module shall not exceed 1U, and the weight of one rectifier module shall not be
more than 2.3Kg.

Optional

23.2.2.7.1.5

The system supports the different efficiency rectifiers’ mix plug

Mandatory

232272

Power Amplifier (PA)

Mandatory

23.2.2.7.2.1

The vendor shall implement the latest Power Amplifier Doherty technology.

Mandatory

2322722

The BS shall implement dynamically adjustable output power to reduce Power consumption.

Optional

2.3.2.2.7.3

Green design

Mandatory

23.2.2.73.1

The heat dissipation technology for AAU/RRU shall be natural cooling and minimize fan cooling.

Optional

232274

Power Saving Feature Requirement

Mandatory

23.2.2.74.1

RF power amplifier working state shall be automatically adjusted according to the traffic load, so
that the total BS power consumption can be saved. Even for some scenario the PA should be able
to shut down and automatically power on by data configuration according to operator’s
requirement.

Mandatory

2322742

RF Channel Intelligent Shutdown: When no traffic is carried by a cell that is configured with the
MIMO mode, only a part of the transmit channels shall be switched on with the PAs of other
transmit channels shut down. In this way, the power consumption of the BS in empty load mode is
decreased. When there is traffic, the transmit PA shall be switched on automatically to have the
cell run normally again.

Mandatory

2322743

The proposed solution shall support the optimal energy savings, include but not limited by the
following ways:

- If the number of UEs on a single carrier is small, shut down the carrier and transfer the UEs to
other co-coverage carriers.

- If there are remaining RBs, power reduction can be used to expand RB scheduling to save energy.

Mandatory

2322744

Power Consumption Monitoring: The BS shall periodically monitor the power of each monitoring
point and reports the power consumption within a period. The EMS shall receive and collect all
data about power consumption. Through the EMS, the operator shall be able to observe the
change in the power consumption and analyze the power consumption according to a statistics
report generated by the EMS.

Mandatory

23.22.745

Intelligent Power-Off of Carriers in the Same Coverage Area: When there is little traffic in an area
that is covered by multiple carriers, some of the carriers shall be able to be shut down, and all
services can be automatically taken over by the carriers that remain powered on. When the traffic
increases to a certain degree, the carriers that are powered off shall be able to be powered on again

automatically to provide the services.

Mandatory
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2322746

PSU Intelligent Sleep Mode: Certain PSUs shall be able to be powered on or off according to the
power consumption of the BS, thus reducing the power consumption.

Optional

23.2.2.74.7

Symbol power saving: The BS shall be able to shut down the PAs in the time of empty symbols.
MBSFN sub - frame could be used to reduce the reference signal further so that more empty
symbols are available for PA to shut down.

Optional

2322748

Intelligent Battery Management: The battery management mode shall automatically change
depending on the selected grid type and self-protection function that can be triggered under high
temperature, which avoids the overuse of batteries and the consequent damage to the batteries. The
runtime of batteries shall be displayed after the mains supply is cut off. According to the runtime,
users should be able to take measures in advance to avoid service interruption due to power supply
cutoff.

Mandatory

2322749

Low Power Consumption Mode: In some cases, an eNodeB shall be forced to run in low power
consumption mode.The low power consumption mode can help expand the life span of an
eNodeB. The function shall be triggered by a command sent by operator via EMS or by a power
alarm in case the power supply fails.

Optional

232275

Energy Storage System (ESS)

2322751

For both the outdoor and indoor systems, the power should be AC/DC, with minimum 8 hours
backup time at 80% DOD and include -48VDC input air conditioning with at least 300W cooling
capacity and temperature sensors. The systems should be equipped with fast charging modules so
that the batteries can be recharged in less than 2 hours. F urthermore, the system can integrate PV
pannels when required. The outdoor cabinets should be installed in underground Manhole in order
to avoid vandalism and overheat. The bidders should include the Manhole cost of supply and
installation in their offer.

Mandatory

2322752

The Energy Storage system shall meet the minimum of the following requirements: Size: suitable
for minimum 8 hours autonomy @ 48 V - Li-ion based technology, 48 V /module, Cell life cycle
>6000 @80% DOD, usable capacity 90%, energy density <22 Kg/Kw, DC to DC efficiency >90%,
operational temperature >40°C.

Mandatory

2322753

ESS monitoring & configuration:

Live local and remote monitoring and configuration is mandatory for the ESS, which is separate
from the rectifier monitoring, it includes but not limited to: Current (A), Voltage(V), Temperature
(Internal & Terminal), Depth of Discharge, State of charge ,Rate of Charge, Rate of Discharge,
Energy Balance, Load profile over time , Number of cycles completed, SD card logging.

Mandatory

2322754

Alarms:

The ESS shall have a separate alarm from the rectifier via sufficient Dry contacts monitoring the
following: Over Charge, Over discharge, Critical Voltage (high or low), High temperature (cell &
terminal), System Failure, State of Charge, physical safety (vandalism), GPS tracking (optional).

Mandatory
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Redundancy:
The ESS shall be comprised of at least two modules of 48 V each, adding up to accomodate

2.32.2.7.5.5 |electrical power on maximum power configuration up to 10 hours DoD 100%, having separate Mandatory
monitoring and alarms for each module. (the system can be comprised of more than 2 modules but
shall not be less than 14 KWh total energy storage).

2322756 The <o.:&o~ .m:m: propose secure alternate energy solutions specially if sites are located in Mandatory
nonresidential areas.

2.3.2.2.7.5.7 |The Batteries shall be equipped with GPS Tracker (Sends location on request from NMS) Mandatory

2.32.2.7.6  |PV Module (Optional) Mandatory
The minimum power generated by PV modules should be greater than 540 Wp, for approximate

2.3.2.2.7.6.1 |panel dimensions (2000mm x 1000mm x 35mm). With efficiency greater than 20.4% based on a Mandatory
cell temperature of +25°C.

2.3.2.2.7.6.2 |Panels shall generate close to 84% or more of the original rated capacity after 10 years. Mandatory

2.3.2.2.7.6.3 |The mean time between failures (MTBF) of PV modules shall be greater than 10 years. Mandatory

2.3.2.2.7.6.4 |Operating temperature range:-25°C to +75°C. Mandatory

2.3.2.2.7.6.5 |The power error of PV modules ranges from 0 to +5%. Mandatory

2.3.2.2.7.6.6 |The maximum voltage of the solar panel system is greater than or equal to 1000 VDC (IEC). Mandatory

2.3.2.2.7.6.7 |PV modules shall withstand wind loads greater than 2400 Pa and snow loads greater than 5400 Pa. | Mandatory

2322768 .w< Ewa:_o shall have multiple layers of polyolefin protection and good moisture-proof and Mandatory
insulation performance.

23.2.2.76.9 PV Boﬁm:_om shall be equipped with antitheft screws, which can be removed only using Mandatory
professional tools.

23.22.76.10 The WEBGQ of ﬁm.:o_m will be specified per Site in the offer, according to panel’s parameters and Mandatory
requirements of Site.

23227611 Solar panels shall comply with related international recommendations and standards TUV, ISO, Mandatory
IEC and CE.

2.3.2.2.7.7 _|PV Structure (Optional) Mandatory
PV modules support for sites shall be low based on roof. The supplier shall take into consideration

2.3.2.2.7.7.1 |the needed structure and equipment for PV panel installation on various kinds of sites, including Mandatory
towers and poles. The vendor is required to submit a proven design for every type of installation.

2.3.2.2.7.7.2 |The PV structure supporters shall withstand the wind speed of 30m/s. Mandatory

2.3.2.2.7.1.3 |The support material shall be treated with anti-corrosion materials to last for 25 years. Mandatory
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2322774

If the site deems the need to have a high structure, the supplier shall provide the required material
for high structure and to be solid enough to guarantee the stability of the structure, and shall
guarantee its strength and stability and approval from a structure engineer.

Mandatory

2322775

The PV structure shall be protected against lightning according to international recommendation
and standards (EN50539-11 ). The vendor is request to provide all necessary protection elements
including the OVP/OCP, breakers, cables etc. and connect to the earting system of the CO.

Mandatory

2.3.22.7.8

Cabinet Environment Monitoring

2.3.2.2.7.8.1

Cabinet door open, humidity, temperature, flood, and smoke monitoring.

Mandatory

23.2.2.7.8.2

Cooller FAN air conditioning and battery temperature monitoring inside the cabinet.

Mandatory

2.3.23

Feature

2.3.23.1

RF Power Management requirement

Mandatory

2.3.2.3.1.1

The BS shall support uplink power control, it is essential in controlling the uplink transmit power
of UE by BS, It shall also control the interference with the neighboring cells to improve the system
throughput. Uplink control power applies to Physical Uplink Shared Channel (PUSCH), Physical
Uplink Control Channel (PUCCH), Sounding Reference Signal (SRS), and Physical Random-
Access Channel (PRACH).

Mandatory

232312

Dynamic downlink power allocation shall be supported, this feature should allow an BS to
dynamically set the transmit power at downlink channels to reduce power consumption while
maintaining the quality of radio links. It shall provide flexible power allocation for downlink
channels based on the user’s channel quality and maintains acceptable quality of the downlink
connections,

Optional

23.23.13

DRX (Discontinuous Reception) shall be supported; this feature can reduce the power
consumption of UEs and enhances the usage of system control channel.

Mandatory

23.23.14

The proposed solution shall support UE Power Saving function by RFSP-specific DRX and QCI-
specific DRX.

Optional

23.23.1.5

The energy saving solution shall support CRS Dynamic Muting. According to UEs' CRS
measurement actions, CRSs do not need to be transmitted in all the CRS symbols of each downlink
subframe, CRSs can be muted in some downlink subframes in the time domain and space domain
within the specified period to improve the symbol power saving effect and reduce the power
consumption of RF modules.

Optional

23232

Mandatory

Admission and congestion control requirement
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23.2.3.21

The BS shall support admission control function to ensure the system stability and guarantee the
QoS performance by controlling the establishment of the connections within the maximum
resource utilization while satisfying the QoS requirements. This function will reduce the risk of
cell instability by controlling the number of admitted calls; also it will achieve an optimal tradeoff
between maximizing resource utilization and ensuring QoS by avoiding overload case by checking
QoS satisfaction.

Mandatory

232322

The BS shall support congestion control through low-priority services release to adjust the system
loading when the system is in congestion or the QoS cannot be met. It can guarantee the QoS for
the admitted services while achieving the maximum radio resource utilization.

Mandatory

23.23.23

The vendor shall provide operators with a method to differentiate users according to their priority.
High priority users can obtain the system resources in case of resource limitation. In this way,
operators can provide better service to those high priority users when the network is congested.

Mandatory

232324

The proposed solution shall support mid-band and low-band coordination based on user
experience and uplink SINR prediction, to release congestion in low-frequency cells and improves
the user-perceived rate on the entire network.

Mandatory

23.23.3

Scheduling requirement

Mandatory

2.3.2.3.3.1

The traditional AMC feature reinforcement through downlink Channel Quality Indicator (CQI)
adjustment under closed-loop mechanism shall be supported.

Mandatory

232332

The BS shall support dynamic scheduling feature, which provides the function that guarantees the
user QoS and achieves efficient resource utilization. The fairness between different UEs is also
considered in the function. The dynamic scheduling algorithm mainly focuses on the GBR and non-
GBR services.

Mandatory

2.3.2333

The BS shall support aperiodic CQI reported on PUSCH and the UE can be configured to report
periodic CQI and aperiodic CQI together or individually. Aperiodic CQI can offer more detailed
channel quality information which may make the scheduler more efficient

Mandatory

232334

The BS shall support the relevant UE (Cat 4 or higher Category). The proposed system needs to
respect the signaled UE radio access capability parameters when configuring the UE and when
scheduling the UE.

Mandatory

23.23.3.5

The BS shall support Delay-based DL packet bundling with the network load to reduce the
overhead on the PDCCH and improve the BS throughput.

Mandatory

23234

Header Compression

Mandatory

23.23.4.1

Header Compression: The BS should support IP header compression and PPP MUX feature to save
S$1/X2 or Ng/Xn IP transport resource to provide higher transport efficiency of S1/X2 or Ng/Xn IP

Optional

transmission.
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2.3.2.35

Security Mechanism

Mandatory

2.3.23.5.1

The BS shall provide encryption protection for both signaling data and user data between the BS
and the UE. The vendor should comply with the relevant security mechanisms in the 3GPP
specifications.

Mandatory

2.3.23.52

The BS shall provide IPSec mechanism to protect, authenticate, and encrypt data flow for
necessary security between two network entities at the IP layer of IPv4 and/or IPv6 network.

Mandatory

232353

Following protocol and encryption method are required:

-Encapsulation modes: transport mode and channel mode

- Security protocols: Authentication Header (AH) and Encapsulation Security Payload (ESP)

- Main encryption methods: NULL, Data Encryption Standard (DES), Triple Data Encryption
Standard (3DES), and Advanced Encryption Standard (AES)

- Integrity protection methods: HMAC_SHA-1 and HMAC_MD5, where HMAC stands for Hash
Message Authentication Code, SHA stands for Secure Hash Algorithm, and MDS5 stands for
Message Digest 5.

Mandatory

23.2.3.6

Adaptive Modulation Requirement

Mandatory

23.2.3.6.1

The BS shall support DL/UL QPSK, DL/UL 16QAM, DL/UL 64QAM, DL/UL 256QAM and
higher, the higher order modulation schemes that can be used under good channel conditions to
achieve higher data rates in order to improve the system throughput and spectral efficiency. The
bidder should elaborate on this topic.

Mandatory

2.3.2.3.7

Self-Organizing Network SON

Mandatory

Self-Organizing Network (SON): The Self-Organizing Network (SON) can assist to improve the
network to be a highly intelligent network. The planning, deployment, optimization, and
maintenance SON processes should increase the operational efficiency of the network and assist in
reducing operator’s OPEX. The following requirements are expected in a self- organizing network.

Mandatory

2.3.23.7.1

Network Planning Features: The bidder shall answer how the self-planning solution addresses the
following different aspects of the planning process?

Mandatory

23.23.7.1.1

Automatic generation of all planning data including RF parameters, radio network specific data
and RRM control parameters with minimum manual intervention according to real deployment
environment before deployment

Mandatory

23.23.7.1.2

Automatic adjustment of the planning data, e.g. PCI, neighbor relation, TA according to concrete
detection of radio environment after initial deployment with default values

Mandatory

23.23.7.13

Iterative planning and adjustment, i.e. updating planning data including RF parameters, radio
network specific data and RRM control parameters when a new BS is added into or when a current

Mandatory

BS is removed from the existing network.
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Network Deployment Features: The bidder should answer how the proposed SON solution

addresses the following different aspects of the deployment process?
23.23.7.2 After the physical installation of the BS hardware and the cable connections are completed, the BS | Mandatory

power can be switched on, then the SON algorithms should trigger the following configuration

processes automatically, please explain how your system works with respect to:
2.3.2.3.7.2.1 |Auto discovery and self-installation required Mandatory
2.3.2.3.7.2.2 |Node Authentication Mandatory
2.3.2.3.7.2.3 |Backhaul Transmission Setup Mandatory
2.3.2.3.7.2.4 |Software and configuration file download Mandatory
2.3.2.3.7.2.5 |Self-testing Mandatory

Most of operational parameters in an LTE-A system determined and categorized according to a set

of typical deployment scenarios. It should be necessary to optimize frequently these parameters

according to real deployment scenario in order to maximize network performance. SON algorithms
232373 shall automate these processes by diagnosing network problems, identifying the faults, and Mand

3.2.3.7. ) . . . . N andatory

invoking the appropriate SON algorithms to resolve the problems, to avoid manual optimization of

these parameters, which involves extensive site surveys and drive testing, analysis of the

performance data and re-configuration of the parameters.

The vendor should describe whether the SON algorithms address the following key mechanisms:
2.3.2.3.7.3.1 |[Support Intra-RAT Automatic neighbor relation (ANR) Mandatory
2.3.2.3.7.3.2 |TA (Tracking area) is automatically planned and optimized/ maintained in the entire lifecycle of BS| Optional
2.3.2.3.7.3.3 |Support PCI conflict detection Mandatory
23.23.74 Network Maintenance Features Mandatory

Network Maintenance Features: The SON should automate the maintenance processes as much as

possible. in order to minimize the maintenance work costs which are caused by increased labor Mandatory

and human intervention. Please describe how your SON algorithms address the following key

mechanisms:
2.3.2.3.7.4.1 |Self-Software Upgrade Mandatory
2.3.2.3.7.4.2 |Service verification after upgrade Mandatory
2.3.2.3.7.4.3 |Customized upgrade policy Mandatory
2.3.2.3.7.4.4 |Automatic rollback to previous software version Mandatory
2.3.2.3.7.4.5 |Automatic Inventory Mandatory
2.3.2.3.7.4.6 |Subscriber and equipment trace Mandatory
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Cell Outage Compensation shall be provided, which provides automatic detection of cell outage,
and automatic adjustment of surrounding cells’ RRM/RF parameters to compensate outage cells. It

2.3.2.3.747 solves and shortens the duration of cell outage that is a critical situation in the network, especially Optional
if there is only one frequency/RAT.

2.3.2.3.7.4.8 |Antenna fault detection shall be provided including RET fault detection Mandatory

2.3.2.3.7.49 [Real-time Performance Management and Reporting Mandatory

2.3.2.3.7.5 |Adaptive ICIC Mandatory

23237 The BS shall use Adaptive ICIC (Inter-Cell Interference Coordination), which can further improve .

3.23.7.5.1 . . . . Optional

inter-cell interference cancellation performance and improve cell edge throughput.

2.3.23.8 Interference Coordination Mandatory
The BS shall utilize UL Interference Rejection Combining (IRC in 2 way and 4 way receive) or

2.3.2.3.8.1 equivalent to effectively overcome the inter-cell interference. The method can be used with Mandatory
receiving diversity and can be used for MIMO decoding in any scenario.

232382 The <o:awq shall mcvvoq the solution to solve MassiveMIMO Inter-Beam interference, to improve Mandatory
user rank in the overlapping area.
The Vendor shall support the solution to solve remote interference problem caused by the

2.3.2.3.8.3 atmospheric duct effection to improve both uplink and downlink performance, and shall support Mandatory
400KM interference detection.

23.23.84 To reduce _%_:.:A interference, and W.B_u.3<m uplink performance, the proposed solution shall Mandatory
support uplink interference randomization.

2.3.2.3.9 Coverage Enhancement Mandatory
The BS shall use both normal The Cyclic Prefix (CP) and Extend CP to provide better system

2.3.2.3.9.1 performance. CP is the guard interval used in the OFDM to decrease the interference caused by the | Optional
multi-path delay.
To improve wireless network coverage, the bidder shall comply with 3GPP TS36.211 that has

23.23.9.2 defined types of preamble formats, which can be flexibly configured according to the needs of the | Mandatory
long-distance and short-distance cell access.

232393 In order to enhance coverage in large open areas, the BS shall provide the capability of an Mandatory
extended range.

2.3.2.3.10 LTE-Advanced or next generation technology Feature Mandatory

2.3.2.3.10.1 |Carrier Aggregation Basic Function for BS. Mandatory

2.3.2.3.10.1.1 | The BS shall support inter-band Carrier Aggregation (CA) for at least 2 downlink carriers. Mandatory

2323.10.12 The w.m shall m.:nvon common discontinuous reception (DRX) for UEs using two aggregated Mandatory
downlink carriers to save the power of such UEs.

2.3.2.3.10.2 |Carrier Aggregation Performance Enhancement Only for Macro BS Mandatory
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The BS shall provide carrier aggregation for UEs. One single UE

2.3.2.3.10.2. . , Mandat
0.2.1 can reach a peak data rate of 400Mbps in downlink and 50Mbps in the uplink. andatory
The BS shall provide differentiated scheduling to carrier aggregation (CA) UEs and non-CA UEs;
2.3.2.3.10.2. Mandat
2 thereby CA UEs can achieve better service quality than non-CA UEs. andatory
The BS shall be cable to activate or deactivate the secondary serving cell (SCell) of a CA UE
2.3.2.3.10.2. . . . Mandat
3 according to data traffic of the primary serving cell (PCell) of the UE. andatory
2.3.2.3.10.2.4 | The proposed CA solution shall spport Inter-wireless-station CA with at least 2 stations. Mandatory
2323.102.5 The _o.no?.vmoa solution m.:mz be able to use Al grids to help Terminals select optimal carrier Optional
combinations and then improve performance.
The proposed solution shall support Experience-Based Smart Carrier Selection. Hereby, the
2.3.2.3.10.2.6 |wireless station will consider factors into account cell coverage, bandwidth, and load for carriers Mandatory
selection or carrier combinations to provide the optimal user experience for Terminals.
2.3.2.3.10.2.7 | To improves downlink performance the proposed solution shall support DL Comp. Optional
23.23.102.8 The proposed solution w:m.: support to identify the Terminals under weak uplink coverage situation Mandatory
and UEs can handover to inter-frequency cells.
2.3.2.3.10.3 |Massive Carrier Aggregation Mandatory
If bidding is for LTE-A solution, the BS shall provide the features for flexible Component Carrier
2.3.2.3.10.3. ’ Mandat
103.1 combination for at least 5SCCs between FDD and TDD for Downlink. andatory
2.3.2.3.11 DL 256QAM Mandatory
2323.11.1 The Wm shall provide DL wmmo.ZS.. The Eomo%a solution shall support high order modulation to Mandatory
provide better performance while signal quality is good.
2323112 .H:m Vendor shall support DL 256QAM/UL 256QAM without power back-off for all its radio units Mandatory
in any case.
2.3.2.3.12 Voice Enhancement Features Mandatory
The BS shall provide RObust Header Compression (ROHC) feature. This feature can reduce the
2323.12.1 |5ize of IP packet head and significantly improve H.ro payload/header ratio wo.ﬂ <o:u. service with Mandatory
small payload. It also shortens the response time in order to guarantee the high ratio of link usage
between the BS and the UE.
2323.122 H:m BS shall ?.oSao ,_,,E. Bundling feature. This feature can help to improve uplink coverage and Mandatory
in-house reception for voice.
2.3.2.3.12.3 |The BS shall provide VoIP Semi-persistent Scheduling. Optional
2.3.2.3.12.4 |The BS shall provide UL-CoMP for inter-site scenarios to enhance coverage. Optional
2.3.2.3.12.5 |The BS shall provide 600 simultaneous per cell within 30MHz spectrum, Mandatory
2.3.2.3.12.6 _|The BS shall support Inter-BS CoMP. Optional
2.3.2.3.13 DL 4x4 MIMO Mandatory
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The BS shall provide DL 4x4 MIMO feature. This feature requires that both BSs and UEs be
23.23.13.1 .oo:mm:aoa with four antenna wo;m. for downlink Z:S.O. To _:.oammo downlink ”%ao_wmrvﬂ.h and Mandatory
1mprove coverage performance, this feature can adaptively switch between spatial diversity and
spatial multiplexing for each UE.
2324 Antenna and Requirements Mandatory
23241 Uoﬂm:aa mvo.o_mom:o: w.:omﬁm. for all antennas are required for evaluation. Antenna efficency should Mandatory
be included in the specification.
23240 RET function (AISG/3GPP + integrated RET), The RET module must be pluggable for easy Mandatory
replacement on the antenna.
2.3.2.4.3 All outdoor antennas should be MIMO ready; upgrade should be only in BS side. Mandatory
2.3.2.4.4 The proposed antenna shall be able to support at least 4T4R on band 700MHz. Mandatory
23.24.5 Shall have a light weight of lower than 40kg, Mandatory
2.3.2.4.6 The length of the antenna should be less than 2100mm for easy installation. Mandatory
23.24.7 Antenna should be able to work under temperature between -25 and 60 degrees. Mandatory
23243 Antenna gain should be at least 15 ( for band 700MHz) Mandatory
Antenna shall have a horizontal 3dB beam width of 70 +/- 7 degree for the low band and 61 +/- §
23249 Mandat
degree for the high band of FDD. ancatoty
2.3.2.4.10 Antenna shall have aerodynamic shape for 360 Degree to reduce air drag and tower load Mandatory
The minimum sidelobe suppression shall be 15dB and 16dB for both Low Band and High Band
232411 respectively, the Voltage Standing Wave Ratio (VSWR) less than 1.5, the inter band isolation and Mandatory
DA cross polar isolation > 25 dB of FDD, Co-polarization isolation between ports > 20 dB of TDD,
polarization + or — 45%, Intermodulation (IM3) less than -153 dBc.
2.3.24.12 Operation wind speed 200km/hour, survival wind speed 250km/hour. Mandatory
23.24.13 All applicable international standards (EN, ETSI) shall be respected Mandatory
23.24.14 Tilt indictors for each band are required for easy installation Optional
2.3.24.15 The gain of antenna should be calculated based on BASTA in the specification. Mandatory
232.4.16 Antenna efficency m:.oc_a be calculated from 3D measured pattern, not 2D azimuth and elevation Mandatory
plane cut through main lobe.
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The bidder shall be provide the 2D and 3D directional diagram document. The 2D pattern
document should be in the format supported by the Forsk Atoll software, the 3D pattern document

shortage in order to admit users for certain traffic quality guarantee.

232417 should be in the format of 3DRP or json. All Indicators in the 2D and 3D files must conform to Mandatory
those specified in the product specification and meet the RFP.
2325 WMMHMMW MMWc_,_M_MNMMMm:om Control (OMC) Requirements shall Include Configuration, Fault, and Mandatory
2.3.2.5.1 Describe number, dimension and type of servers required for OMC Mandatory
23.2.52 Number of network elements supported by the OMC Mandatory
23253 Number of License required for the OMC Mandatory
23254 OMC upgrades strategy. (i.e n+1) Mandatory
23255 OMC supports every entity in the hierarchy (CORE and Radio) Optional
23256 OMC reporting intervals varies 15 min to 1 hour Mandatory
2.3.2.5.7 Integration of Email and SMS to OMC Mandatory
2326 Site .&Eorﬂoa.wmmo: is ao@::wa m:a.OQmWO would like to explore the solution mentioned above, Mandatory
detailed description and cost is required to choose the best fit for OGERO.
2.3.2.6.1 Timing over Packet (1588V2): Required Mandatory
232,62 GPS synchronization: Required Mandatory
23263 Synchronous Ethernet: Optional Optional
23.2.64 Sync from existing MW: Optional Optional
2.3.3 BS connection requirements Mandatory
23.3.1 General Mandatory
233.1.1 The BS shall wc.%on versatile types of interfaces, m”co: as GE (optical or electrical) and above in Mandatory
order to meet different network deployment scenarios.
233.1.2 MU_MVM WWMHMM M:%W%“ MMMMM%MMMHMO_O@% such as Tree topology, Star topology and Chain Mandatory
2332 Transport QoS Mandatory
23321 The BS shall provide transport admission control function, which is designed to prevent the Mandatory
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The BS shall provide DiffServ QoS feature to provide QoS guarantee by classifying and managing
23322 different traffic types in the network. The OCI and DSCP relationship can be configured by Mandatory
operator.

The BS shall provide transmission overbooking with the enhanced admission control mechanism
23323 (TAC: Transport Admission Control) and QoS mechanism (traffic shaping and congestion control) | Mandatory
to guarantee the transmission quality.

The BS shall provide different transport paths based on QoS grade to improve the network

2.3.3.2. M t
b lreliability, andatory
The BS shall provide Radio/transport resource pre-emption which can guarantee service
23325 differentiation when the network is congested. this provides better services for high-priority users Mandatory

when the number of UEs that have accessed cells reaches the maximum number of UEs supported
by an BS.

Multiple non-GBR bearers QoS guarantee: FWA should provide the multi-bearer downlink target
rate adaptation function, which adaptively allocates proper downlink target rates to different
2.33.2.6 bearers. If an HBB user has multiple non-GBR bearers configured with downlink target rates, Optional
operators can use the multi-bearer downlink target rate adaptation function to guarantee the user-
perceived rate.

2333 Transport Security Mandatory
The BS shall provide authentication to the transport network using 802.1x (Port-Based Network
2.3.3.3.1 Access Control), which provides digital certificate authentication between BS and LAN-Switch, Optional

improving security in network domain.

The BS shall provide PKI (Public Key infrastructure), which could be a framework to support
23.3.3.2 certificate authentication which is applied to IPSec Tunnel between BS and security gateway, and Optional
SSL channel between BS and OMC (Operation and Maintenance Centre).

The BS shall guarantee the wireless transmission network traffic security, which means that

23333 L . Mandat
signaling in control plane and O&M, traffic in user plane should be encrypted. andatory
23334 Network Slicing Functionalities Mandatory
2.3.3.34.1 The BS shall provide network slicing functionality as per 3GPP and IETF standards. Mandatory
233342 Network Slicing Solution shall provide RAN slicing in air interface and RAN transport. Mandatory
233343 Network Slicing solution shall support user application and service aware slicing. Mandatory
233344 Network Slicing solution shall be capable to generate per slice, KPIs, counters and reporting. Mandatory
The Virtual Local Area Network (VLAN) complying with the IEEE 802. 1p/q protocol, and
2.3.3.35 provides traffic isolation, traffic differentiation, manage data priority and security scheduling at the | Mandatory
MAC layer.
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The BS shall provide Access Control List (ACL) on both Layer2 & Layer3. The proposed BS

23336 . . . Mandat
should provide packages filtering based on Access Control List to prevent some attacks. andatory
The BS shall provide Security Socket Layer (SSL) or Secure Shell (SSH), etc. which are a layer

23.3.3.7 between the TCP layer and the O&M application layer. Its provides the secured data transfer Mandatory
function between the BS and the O&M server.

2334 Transport Reliability Mandatory
The wireless transmission network reliability shall be guaranteed, which means that BS shall have
two interfaces that are configurable over two redundant routes. The redundancy mechanism shall | Mandatory
switch automatically between those two routes.

23.3.4.1 The BS shall provide OM Channel Backupp Mandatory

233.47 H:o BS m:m_._ provide IP Route _wmowsn to provide reliability of IP route with an alternative IP route Mandatory
if the IP main route happens to fail.

23343 H:m BS .m:m: provide Ethernet Link Aggregation (802.3ad) to bind several Ethernet links to one Mandatory
logical link.

2.3.35 Transport Operation and Maintenance Mandatory

2.3.35.1 The BS shall support Ethernet OAM(IEEE 802.3ah) Mandatory

2.3.352 The BS shall support Ethernet OAM(IEEE 802.1ag) Optional

23.3.53 The BS shall support Ethernet OAM(Y.1731) Optional
The BS shall provide E2E transport connectivity monitoring: Bidirectional Forwarding Detection is

2.3.3.54 required, for instance to check connectivity between BS and intermediate transport Network Mandatory
Elements.
Wireless transmission network shall be visible and be capable of easy operation and maintenances.

23355 For example, trouble shooting and monitoring in IP or Ethernet transport layers, performance Mandatory
monitoring in S1/X2 or Ng/Xn interface should be supported.

2.3.3.6 Synchronization design & strategy Mandatory

233.6.1 The mm shall Eos.ao _.mmm_mmm<m clock synchronization over IPv4 network to provide frequency Mandatory
and time synchronization.

2.33.6.2 The BS shall support clock synchronization from at least 2 GNSS sources. Mandatory

233.6.3 The BS can support the synchronization with Ethernet(ITU-T G.8261) Optional
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The BS shall support the synchronization with the clock over IP to provide frequency

23364 Mandat
synchronization andatory

23.3.6.5 The BS can support the synchronization over MW link Optional
The BS shall work in multiple clock synchronization modes. The system clock source can be

23.3.6.6 chosen in a convenient and flexible manner. When one clock source fails, the system clock can be | Mandatory
manually or automatically switched to another available one.

2.4 Other requirements Mandatory

2.4.1 Software Management Mandatory

2411 Software Zm:wm@aﬁ._n The w.novo%m BS mrm: ?o.Sao the hot patches so that the software bugs Mandatory
can be fixed without interrupting the ongoing services.

242 Fault Management Mandatory
Fault Management: The proposed system shall provide the automatic fault supervision of the
equipment in the network elements. With real-time alarm lists and alarm logs, operators can have a
comprehensive view of the actual status of the network at any time. Fault management should

24.2.1 ) . ) ) ; . Mandatory
involve fault detection, fault handling, fault correlation, and fault reporting. With these features,
operators can be informed as soon as the fault occurs in the network and take proper actions to
minimize or prevent service disruption.

243 Performance Management Mandatory
The performance management function shall provide an efficient way to monitor the network

243.1 performance so that network troubleshooting and optimization can be implemented, and the real- Mandatory
time KPI monitoring is a more efficient feature.
Near Real-time Monitoring of System Running Information shall provide real-time monitoring and

2432 graphical representation of system operation information and quality. It is a test facility which Mandatory
helps operators to diagnose faults through precise information about cells, subscribers and links.

2433 The bidder shall elaborate on his progress in the virtual RAN concept and where does it stand in Optional
the proposed RAN.

2.5. Training

2.5.1 Training requirements:
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252 1-Two online sessions, for 12 trainees per session. Mandatory
253 2-Each session shall be conducted online over 7 days, extended over 3 weeks (Day on/off, Mandato
o Monday — Wednesday - Friday). ry
3-Each training day shall be conducted over 6 hours from 9 AM till 4 PM with one hour lunch
254 Mandatory
break.
255 4-Each session shall cover all the network elements of the RFP, from Design, Planning, Mandato
e Implementation, System configurations, Operation, maintenance and troubleshooting. Y
2.5.6 5-Training agenda and syllabus shall be provided to OGERO for approval. Mandatory
2.5.7 6-Trainer CV shall be submitted for approval prior to the sessions. Mandatory
2.5.8 7-Trainer shall avail a remote test lab for simulation and remote hands-on experience. Mandatory
2.59 8-Training materials shall be provided as a soft copy prior to the session. Mandatory
2510 9-Training evaluation of the trainees after the sessions shall be performed and results shall be Mandato
o provided to OGERO. ry
10-The vendor shall provide a certificate of attendance to every attendee and a certificate of
2.5.11 . Mandatory
success to whom successfully pass the evaluation.
2.6 Service
The bidder must be able to perform onsite commissioning and solve problems such as software and
2.6.1 . .. . . Mandatory
hardware alarms on the same day to precise control the service interruption duration
6.2 The g&ﬁ must engage subject matter expert support during project who can do troubleshooting Mandatory
for provided solution
2.6.3 The bidder should have local office, local team, warehouse in Lebanon. Mandatory
2.6.4 The bidder should have 4G/OSS/RF technical expert available in Lebanon for any urgent support Mandatory
The bidder should have the Integration Service Verification Center to test on the MVI or IOT if
2.6.5 Mandatory
needed
Essentials for the LTE-A RFP
Non Alternative
# Description Status | Compliant . Solution or
Compliant
Comments
A The proposed solution shall support fixed-LTE and next generation technology in one BBU. Mandatory
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When bidding for LTE-A technology, the proposed solution shall support fixed-LTE and next

generation technology on the same RRU and antenna for FDD site. Mandatory
The proposed solution shall support fixed-LTE and next generation technology on the same AAU
. Mandatory
for TDD site.
The vendor shall provide RB level spectrum sharing between FDD-LTE and next-generation
technology by software to increase spectral efficiency and drives smoother evolution to next Optional
generation technology on all bands.
The vendor shall support TDD and next generation technology on the same network and hardware
. . Mandatory
(carrier-level spectrum sharing).
The tenderer shall include in his offer all needed Hardware, Software, Licenses, Accessories and Mandato
installation cost for proper functioning system according to RFP requirements. ry
In the context of PoC, OGERO is requesting 1 Site based on New Radio Technology FDD + TDD
Mandatory

free of charge to be installed in OGERO Lab for training and testing purpose.

If bidding is for LTE -A solution, the tenderer shall integrate the new LTE-A Infrastructure into Mandato
the existing EPC/IMS. i

Commit to do interoperability tests with 3™ party Terminals for at least 3 Indoor Terminals and 3

. . . Mandatory
Outdoor Terminals in the course of the project.
This project is a remeasured contract. Mandatory
All the licenses should be perpetual and included in the prices. Such licenses are based on pool
concept. OGERO will use the Licenses from the pool subsequently and based on the service Mandatory

demands.

All features shall be included in the prices unless otherwise specified. The bidder shoudl list all the
features for both LTE-A/NR and Core including the licensing model that shall be extracted from
the same licensing pool. In case the bidder consider some features as optional, he should provide Mandatory
the unit prices and in such case, OGERO has the right to seek the benchmark cost of such feature
and oblige the bidders to comply to such benchmark.

The bidders should do a detailed survey and RF Predications and collaborate with OGERO in

order to decide on the sites and the priority of the deployment of these sites. Mandatory
All proposed NB-loT features should be interoperable with a 3™ party loT platform. The bidder M
. . . . . andatory
should commit to do the necessary integration for such verification.
The bidders should commit that the deployment of these 200 sites will be less than 12 months from
. Mandatory
the date of Contract Signature.
Items related to microwave links are optional and Ogero will place the order in case the fiber
Mandatory

deployment in ducts is not feasable or delayed.
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The evalutaion will be based on TCO that includes Supply, installation, Support, Maintenance &

R years) and Managed services. Mandatory
Vendors should offer a 1 year full support and warranty after PAT (including Software upgardes

S and SLA) for the installed equipment. The bidders should quote the support after the one year Mandatory
warranty ( for 4 additional years), which will be included in the TCO.
It is to be noted that the purpose of the mandatory requirements is to make sure the vendors are
including the features in their prices for a fair apple to apple comparison and to avoid the fact that

T some vendors will mention that they are fully compliant without including the features in their Mandato
quotation. For blank blocks the bidder should state if they are Fully compliant (FC), not compliant vy
(NC) or partially compliant (PC) with alternative solution, and give the necessary details and
references that validates their statement.

U All Items and requirements including Optional items shall be priced. Mandatory

\Y% Support MOCN upgrade through SW, No HW change needed. Mandatory
Network sharing BS broadcasts multiple PLMN-ids in SIB1 on BCCH. Terminal can

w . ; Mandatory
independently display selected operator's logo or name.

X Support independent deployment of S1-flex or Ng-flex by the sharing operators. S1-flex or Ng- Mandato
flex allows an BS to be connected to multiple MMESs or AMFs simulately. i

Y Support the same mobility management as the non-shared network Mandatory

AA Support PM partially independent, CM/FM Shared. Mandatory
Support MME or AMF simultaneous connections with shared or non-shared BS. Shared BS can

AB Mandatory
also connect to non-shared BS.

AC Support full sharing of X2 or Xn interface, which does not distinguish between operators. Mandatory

AD Support logical separation for different operators in S1 or Ng interface. Mandatory

AE Support the measure of each operator RB usage. Mandatory

AF Support operators to implement their own camping policies for UEs in idle mode by specifying Mandatory

operator-specific cell-reselection priorities for intra- or inter-RAT neighboring frequencies.
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Subject

Description

Status

Compliant

Non-Compliant

Alternative Solution or
Comments

Civil works

Bidders shall be able to install the new infrastucture on
OGERO, Touch, Alfa or any other location that is deem
convenient for the proper coverage

Mandatory

41

Pole* 3m with
concrete base

Monopole 3 meters according to specifications including:

- Mast 3m hot dip galvanized, 114 mm @, 3.6 mm
thickness, with 2 struts 76 mm @, 2.9 mm thickness @ 3.3 m
height - A triangular shape RRU support that fix
and connect the 2 struts with the monopole. installed in a
way that the jumper doesn't exceed 5 meters.

- Step ladder and cable ladders(to arrange the cable)

Mandatory

4.2

Pole* 6m with
concrete base

Monopole 6 meters according to specifications including:

- Mast 6m hot dip galvanized, 114 mm @, 3.6 mm
thickness, with 2 struts 76 mm @, 2.9 mm thickness @ 4 m
height - A triangular shape RRU support that fix and
connect the 2 struts with the monopole. installed in a way
that the jumper doesn't exceed 5 meters.

- Step ladder and cable ladders(to arrange the cable)

Mandatory

4.3

Pole* 9m with
concrete base

Monopole 9 meters according to specifications including:
- Mast 9m hot dip galvanized, 114 mm @, 3.6 mm
thickness, with 4 struts 76 mm @, 2.9 mm thickness,2 @ 3.3
m height and 2 @ 6.6 m height

- A triangular shape RRU support
that fix and connect each 2 struts with the monopole.
installed in a way that the jumper doesn't exceed 5 meters.
- Step ladder and cable ladders(to arrange the cable)

Mandatory
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44 Tripod Pole with (Monopole with 3 offsets to handle all sectors in one place Mandato
’ concrete base |with cable ladder and steps( hot dip galv.) i
45 Offset 50 cm offset pipe + 1.5 m pipe 114 mm diam. ( hot dip galv.) | Mandatory
4.6 Offset 50 cm offset pipe + 2 m pipe 114 mm diam. ( hot dip galv.) Mandatory
47 H Erame H ‘.un::m :J., dip galvanized, 114 :..:: g, ”w.m mm Mandatory
thickness,size depends on tower dimensions
] j handl
48 Arm one Arm hot &i. n.n?n:ﬁmn for each offset on tower handle Mandatory
an antenna to fix it
4.9 CL Galvanized Cable Ladder, 420mm Mandatory
4.10 CcT Galvanized Cable tray 42 mm +cover Mandatory
. The bidders shall provide the as-built files in AutoCAD
411 As built Mandato
. format and data to be added on OGERO GIS arory
* Request to Submit prices for pole with offset
* All Accessories should be hot dip galvinized
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