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Draft outline of new Recommendation E.738

TRAFFIC ENGINEERING METHODS FOR B-ISDN SIGNALLING

[Editor's NOTE - This new draft outline was produced by expanding the draft outline presented in COM 2-R 64 (1996). The text contained in the following sections is provisionally provided to indicate possible contents agreed to be included and to encourage further contributions for developing the text of this Recommendation.]

Summary

(To be provided.)

1
Scope of the Recommendation

This Recommendation is intended to provide a methodology for dimensioning and control of B‑ISDN signalling networks in support of B-ISDN networks. It is assumed that all signalling messages in the B-ISDN signalling networks are transported by means of the Message Transfer Part-level 3 (MTP-3b), the signalling ATM adaptation (SAAL) and ATM layers of the B-ISDN network. The traffic engineering for signalling is based on the GoS objectives for signalling specified in E.728 and GoS objectives for B-ISDN services specified in E.72x.

This version of Recommendation gives an overview of traffic modelling for dimensioning and control of B-ISDN signalling networks and focuses on the methodology for dimensioning and control of the signalling links at the NNI. The optimization of the network from the end-to-end perspective needs for further study.

2
References
The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; all users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent editions of the Recommendations and other references listed below. A list of the current valid ITU-T Recommendations is regularly published.

Recommendation E.728 - GoS parameters for B-ISDN signalling

Recommendation E.72x - Network grade of service parameters and target values for B-ISDN

Recommendation E.735 - Framework for traffic control and dimensioning in B-ISDN

Recommendation E.736 - Methods for cell level traffic control in B-ISDN

Recommendation E.737 - Dimensioning methods for B-ISDN

Recommendation I.311 - B-ISDN general network aspects

Recommendation Q.2100 - B-ISDN SAAL overview description

Recommendation Q.2110 - B-ISDN SAAL - SSCOP

Recommendation Q.2140 B-ISDN SAAL - SSCF at NNI

Recommendation Q.2210 - MTP-3 functions and messages using the services of Q.2140

3
Terms and definitions
For the purpose of this Recommendation, the following terms and definitions apply:

Signalling VCC: an ATM connection in terms of VCC which conveys a signalling message by means of ATM cells. 

[Editor's NOTE - In this draft, by following I.311, a VCC is defined as unidirectional.]

Signalling link: a bidirectional logical connection between the SAAL-SAPs of the pair of B-SPs or B-STPs.

Signalling linkset: a group of signalling links between the same pair of SAAL-SAPs of B-SPs or B-STPs.

4
Abbreviations
AAL
ATM Adaptation Layer

ATM
Asynchronous Transfer Mode

B-ISDN
Broadband Integrated Services Digital Network

B-SP
Broadband Signalling Point

B-STP
Broadband Signalling Transfer Point

GoS
Grade of Service

MTP
Message Transfer Part

NNI
Network Node Interface

PDU
Protocol Data Unit

SAAL
Signalling ATM Adaptation Layer

SAP
Service Access Point

SSCF
Service Specific Coordination Function

SSCOP
Service Specific Connection Oriented Protocol

VCC
Virtual Channel Connection

VCI
Virtual Channel Identifier

VPC
Virtual Path Connection

VPI
Virtual Path Identifier

5
Traffic Modelling of B-ISDN signalling networks
5.1
Network model for B-ISDN signalling

Consider a B-ISDN signalling network interconnecting broadband signalling points (B-SPs) and/or broadband signalling transfer points (B-STPs). Figure 1 illustrates an example of the network. 




figure 1

An example of B-ISDN signalling network configuration

According to Recommendations I.311 and Q.2110, the following apply.

1)
B-SPs or STPs are interconnected by means of signalling VCCs each of which conveys signalling messages between the pair of B-SPs or STPs connected by the VC.

2)
Only a point-to-point, network-to-network VCC is used as a signalling VCC at the NNIs. The signalling VCC is defined as being unidirectional. The forward and backward pair of VCCs are used for connecting two B-SPs or STPs and the same VPI and VCI values are used in both directions.

3)
More than one forward and backward signalling VCC pairs may be used to interconnect two adjacent B-SPs or STPs. Each signalling VCC pair corresponds to a single signalling link between the two B-STs or STPs.

4)
Each of the signalling VCCs is routed through a path network configured with VPCs and VC cross-connects. There are two cases concerning accommodation of VCCs:

a)
The VPC carries only the signalling VCCs: In this case, the signalling network is logically separated from the user information network in terms of VPC.

b)
The VPC carries both signalling VCCs and user information VCCs at the same time. 


In any of the above cases, the signalling network is logically separated from the user information network from the VCC perspective.

5)
The signalling VPCs/VCCs and user information VPCs/VCCs may share the same physical link.

6)
The SAAL consisting of AAL5, SSCOP and SSCF is used to transmit and receive the broadband signalling messages over the signalling VCCs.

5.2
Network dimensioning objectives and GoS objectives

A principal dimensioning problem for the B-ISDN signalling network is to determine:

1)
topology of the network;

2)
routing of the signalling VPCs/VCCs;

3)
capacity parameter values with QoS requirements of the signalling VPCs/VCCs; and

4)
operational parameters of SAAL and MTP-3b,

while meeting the GoS objectives given for the signalling network.

Note that the signalling VPCs/VCCs may share capacity of the same physical links with user information VPCs/VCCs as stated in the previous section. In principle, the traffic engineering methods presented in Recommendations E.735, E.736 and E.737 can be applied to the dimensioning problem of signalling networks.

[Editor's NOTE - Further study would be needed, for instance, for modelling ATM cell arrival processes regarding broadband signalling messages and thus deriving a method for determining the capacity parameter values.]

6
Traffic modelling for B-ISDN signalling linksets
6.1
Traffic modelling of B-ISDN signalling link

According to Q.2140 (Figure 2/Q.2140), a B-ISDN signalling link at the NNI between a pair of B‑SPs or STPs is provided to their MTP-3b through the AAL-SAP. There is a one-to-one correspondence between a connection endpoint within the AAL-SAP and a connection endpoint within the ATM-SAP. The AAL-SAP is provided at the upper-boundary of the SAAL and the SAAL is a user of the ATM transport service provided through the ATM-SAP at the upper-boundary of the ATM layer.

The SAAL connection between the AAL-SAPs at the B-SPs or STPs is established and released normally by requests from the MTP-3b. Upon receipt of an AAL-START-request (AAL-STOP-request) from MTP-3b, SSCF sends an AA-ESTABLISH-request (AA-RELEASE-request) to the SSCOP to establish (release) a connection.

[Editor's NOTE - The notion of signalling link and linkset should be defined.]

Assured transfer of signalling messages over the signalling link is supported by the SSCOP, and the message frames are transported by the ATM transfer capabilities of the ATM layer.

6.2
Operation of SSCOP

The SSCOP is a protocol to transfer sequenced data (SD) units with a flow control and re‑transmission control.

The flow control is performed by the use of POLL, STAT and USTAT PDUs to notify the transmit side of the window size allowed at the receive side. The transmit side SSCOP sends a POLL PDU to the receive side by being triggered with expiries of the timer_POLL. The receive side SSCOP sends a STAT PDU to responding the received POLL PDU to notify the transmitter of the information the maximum number of acceptable SD PDUs (window size), missing SD PDUs and received SD PDUs. Upon receipt of the STAT PDU, the transmitter re-sends the missing SD PDUs before sending new SD-PDUs. Note that the timer_POLL value may be set as constant or changed dynamically depending on an operation policy, and also the window size at the receiver may be operated in the same fashion.

The USTAT PDU is used to promptly notify the transmitter of an occurrence of SD error(s). The receiver sends a USTAT PDU after a SD PDU is found to be errored in sequence. The USTAT PDU is sent only once for the error occurrence and not sent repeatedly.

6.3
Performance measures of the signalling link

Performance of SSCOP and thus the signalling link consisting of SSCOP and AAL5 over ATM layer may be measured in terms of throughput and message delay [HEN95, KAN95].

1)
Throughput

The throughput can be defined as the ratio of the amount of SD PDUs that are successfully transmitted to the total amount of capacity available during a certain time period. Transmitting POLL, STAT and USTAT PDUs is considered as overhead that reduces the effective utilization of the signalling link.

2)
Message delay

The message delay can be defined as the interval from the time when a SD PDU is initially transmitted at the SAAL-SAP on the transmitting side to the time when the SD PDU is successfully received at the SAAL-SAP on the receiving side. Mean SD PDU delay is of importance to measure the delay performance.

6.4
Operational parameters for the signalling links

The performance of the signalling link will be impacted largely by the operation environments and selected values of the major operational parameters:

A.
Environments

1)
Physical Environments

a)
Bit error performance of the physical link

b)
Propagation delay

2)
Demand condition

a)
An amount of demand for transmitting signalling messages over the concerned signalling link: message mix, message arrival rate, variances, etc.

B.
Operational parameters to be optimized

1)
Configuration of linkset

a)
Number of links in a linkset

2)
Parameters of signalling VCC

a)
ATM transfer capability

b)
Cell rates: PCR, SCR, MBS

c)
QOS requirements: cell loss, cell delay, cell delay variation

3)
Parameters of SSCOP

a)
Timer_POLL

b)
Window size

4)
Parameters of MTP-3b (e.g. buffer size, changeover timer, changeback timer)

The purpose of the traffic engineering for the signalling link is to operate the link in an efficient way by selecting appropriate values of the operational parameters under the assumption of given environments. The dynamic control aspects such as dynamic modification of the SSCOP timer_POLL and window size may need investigation.

7
Methods for choosing values of the parameters of SSCOP
This section would describe how the SSCOP parameter values should be chosen to meet a desired level of performance.

8
Methods for choosing the traffic descriptor values to use for a signalling VCC
This section would describe what traffic descriptor values to meet a desired level of performance.

9
Methods for determining bandwidth allocation for signalling VCCs
A signalling VCC having a specified set of traffic descriptors would require an amount of bandwidth allocated to it so it would not degrade other traffic. This section describes how bandwidth allocation should be done for signalling VCCs.

10
Recommendation history
This is the first issue.
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