Appendix 7 - Mandatory Requirements

1. Quality of Service (QoS)

a) QoS, when required, must include, at a minimum, a strict-priority, low-latency service (suitable for carrying delay/jitter-sensitive voice traffic) and at least two additional service classes (i.e. a “business-class” with an associated minimum bandwidth guarantee and a “best effort” class). 
b) Whether or not QoS is offered, QoS marking (802.1p tag or DSCP as applicable) must be passed through the carrier network without modification.
c) Where QoS is applied, the proposed solution must at least meet the minimum acceptable performance metrics outlined in the table below.

	
	End-to-end Latency
	Jitter
	Packet Loss

	Priority traffic class
	50ms
	5ms
	< 0.01%

	Other Assured Forwarding traffic classes
	100ms
	10ms
	< 0.05%

	“Best Effort” traffic class (see note below)
	100ms
	20ms
	< 0.1%



d) Where QoS. is not required, the Tenderer must offer a guarantee that the full link capacity of every remote site can be delivered without packet loss in all circumstances (e.g. circuits must be non-contended)

2. Layer 3 Service

1. IPv4 and IPv6 support is required
2. Tenderers must specify any limitations on the use of IP addresses (IPv4 and IPv6, unicast and multicast). Tenderers should note that an inability to route private addressing could render the solution unusable and, consequently, result in its rejection for the purpose of this tender.
3. Tenderers may specify a restriction on the use of public address space that is allocated to the Tenderer by a Regional Internet Registry (e.g. RIPE, ARIN etc.). However, Tenderers must not limit the Contracting Authority’s ability to use any other IP address space including reserved IP addresses such as “RFC1918” addresses or any other public IP address space (whether allocated to the Contracting Authority or not). 
4. Tenderers must not inject any routes into the Contracting Authority’s virtual routing and forwarding table except addresses used on point-to-point PE/CPE links. IPv4 addresses used on such point-to-point links must be drawn from the address space allocated to the Tenderer by a regional internet registry but must not be used on the public Internet. IPv6 links on point-to-point links may be IPv6 link-local addresses.
5. Where a managed CPE router is proposed as part of the solution copies of router logs must be made available on request.
6. Tenderers must cooperate with the Contracting Authority and with other carriers providing bandwidth to Contracting Authority locations to achieve a multi-carrier resilient solution.

3. Symmetric Non-Contended Service
1. Presentation of Ethernet (IEEE 802.3) interfaces at agreed locations within the sites.

2. The ability to support Multicast.

3. The quality to support Voice and Videoconferencing over IP or IPTDM.

4. Traffic separation at Layer-2 or below (e.g. IEEE 802.1q VLAN tagging at Layer-2, WDM at Layer 1) between separate VPNs/VLANs on access links.  Full traffic separation within the core using Layer-1 or Layer-2 mechanisms or a Layer-3 tagging mechanism such as MPLS, which provides for per-VPN/VLAN routing instance.

5. The ability to specify dedicated bandwidth per VLAN.

6. If the service is Layer 3, then the service must support an IP MTU size of at least 1,560 bytes and support VLAN separation on the access link and core to provide:

· Individual applications with dedicated bandwidth and
· Individual ports with dedicated bandwidth

7. Where a multiple point-to-point network is offered and the sum of the bandwidth from the remote locations does not exceed 1Gb/s, the links into the core locations must not be oversubscribed (i.e. the bandwidth into the central locations must be at least equal to the sum of the bandwidths from the remote locations). 

8. Where a bandwidth guarantee is not offered (i.e. on any “any-to-any” network or a point-to-point network with contention in the core or oversubscription of the Contracting Authority’s central location) the following are the minimum performance requirements:

	
	End-to-end Latency
	Jitter
	Packet Loss

	Priority traffic class
	50ms
	5ms
	< 0.01%

	Other Assured Forwarding traffic classes
	75ms
	7ms
	< 0.05%

	Best effort class
	75ms
	7ms
	< 0.05%



9. If the traffic is not on dedicated circuits, then the Contracting Authority’s traffic flowing between sites cannot transit through non-network providers’ facilities at sub-wavelength separation. Please confirm that the proposed solution meets this specification.

10. Allow for optional services to a Contracting Authority such as:
(a) New sites 
(b) Community of Interest access

4. Contended or Point to MultiPoint Services

1. The physical-layer presentation (e.g. Ethernet, DSL etc.) must be specified.

2. Where point-to-point circuits are offered, the network proposed must not have a contention ratio worse than 12:1 from end to end. Where an “any-to-any” service is offered, the access link from the Contracting Authority location to the edge of the carrier cloud must not have a contention ratio worse than 12:1.

3. The following are the minimum performance requirements for Contended or Multipoint Services:  


	
	
End-to-end Latency

	
Jitter
	
Packet Loss

	Priority traffic class

	50ms
	5ms
	< 0.01%

	Other Assured Forwarding traffic classes
	100ms
	10ms
	< 0.05%

	“Best Effort” traffic class (see note below)
	100ms
	20ms
	< 0.1%




5. Government Networks

1. Tenderers must peer with Government Networks

2. Tenderers should note that OGCIO/Contracting Authority may wish to validate that proposed solutions conform to the required specifications. On request, a Tenderer should make available a validation platform to OGCIO/Contracting Authority. The validation platform should be a circuit configured to the same specifications as those that are offered in the Tender response.


6. Network Infrastructure Leased

Tenderers must ensure that all technical elements of the services leased meet the minimum services requirements set out in this RFT as they apply to their proposed solution.

1. Tenderers must ensure that any/all specific service level agreement commitments proposed in their response are at a minimum matched by the third party Leasor. For example, if a Contracting Authority requires a Service Level Agreement that includes support from 8am – 6pm Monday to Friday for a site covered by leased network infrastructure then the Tenderer must have agreed the same terms with the infrastructure Leasor.

