Page 1



3GPP TSG-SA5 (Telecom Management)

Meeting #19, Los Angeles, USA, 2-6 April, 2001
SA5#18(01)0xyz

Tdoc S5B010044

Title:
DRAFT diameter Evaluation 

WI type:  Work Task 

WI title: All IP Architecture Needs

Source:
Lucent Technologies (Ariel Sharon, e-mail: asharon@lucent.com, telephone: +1-630-979-1983)

Agenda item:
CB 

Document for:
Discussions

Description

Title

Evaluation of DAIMETER as a suitable protocol for C&B in All-IP Wireless Networks

1

Objective

The requirements for C&B have beed developed by 3G.IP and adopted by 3GPP in SA5#17, S5B010001.  One of the criticial action item that was agreed upon during the meeting was to evaluate DIAMETER as a suitable protocol for C&B.

2 Justification

DIAMETER was developed by IETF and is being used by 3GPP2.  Harmonization of the technologies and the underlying standards is important to both operators and vendors.
3 Method

The C&B requirements are specified in the tables below, listing all the requirements and the suitable  DAIMETER attributes.    

4 Summary
PRO


1)
Based on AAA protocol which is already deployed in many IP networks

2)
AAA protocol is widely available

3)
Excellent for transfer of short records

4)
High reliebility

5)
Excellent for RT transfer

6)
Highly scalable

7)
Meets most of the C&B transport protocol requirements

CON


1)
Accounting records ("CDR") are not well defined in the AAA standard

2)
No record storage requirements

3)
Many AAA servers use RADIUS rather than DIAMETER

4)
Transition from RADIUS to DIAMETER is not clear

5) AAA servers provide Authentication and Authorization functions which are not required for Accounting. 

6) Does not have efficient batch transfer and storage capability

7)
The Acounting extension protocol is not sufficiently elaborate and may require further development

8)
DIAMETER is primarily an accounting transport protocol.  Service and Business layer requirements are not directly adddressed.





UNCLEAR

1) Version negotiation capability.

2) Handing of accounting issues (Tariff change, etc.)

Table 1:  General Requirements

#
Name
Description
Diameter

1.1
Detail Records (DRs)
DRs must be able to include at least the following components, when available and needed:
No full DR specification is available.

1.2
DR syntax
For each interface, a standard syntax must be  specified to represent the DRs; 
Has a standard syntax (still under development?)

1.2.1
DR syntax Conversion
The CGF must be able to translate from standard input to standard output syntaxes.


1.3
DR transfer reliability
(See requirements 6.3. and its sub-requirements.)


1.4
Batch processing/NRT
Two types of DR transfer out of the CGF are required: Batch and Near Real Time
DIAMETER supports primarily RT

1.4.1
Hot billing DR Components
It should be possible to transfer all DR components of hot billing (“fast post paid”) in near real time.


1.5
DR storage
There must be network entities to store DRs.  
AAA server has limited storage capacity

1.5.1
DR storage security
Appropriate security must be deployed to avoid unauthorized access to DR while stored in CGF
DIAMETER does comply

1.5.2
DR storage compress
Data compression algorithms to reduce storage space may be used.
Accounting message maybe compressed IPcomp

1.5.3
Persistent DR storage
DRs must be stored in non-volatile memory.
AAA server has limited storage capacity

1.6
DR flexibility
It should be possible to support DR component flexibility, as elaborated upon in 1.6.1. and 1.6.2.
AAA may only be used for CDR transport

1.6.1
DR extensibility
It should be possible to include  non-standard extensions in DRs.


1.6.2
DR configurability
It shall  be possible to turn DR fields “on “ or “off” when so specified. 


1.7
DR routing
It should be possible to route DRs according to the DR field contents.
Can not be directly implemented on AAA

1.8
Roaming DRs
It should be possible to forward the service layer DRs from a Visited Network Operator to the HNO.
Unclear

1.8.1
NRT roaming DRs
It should be possible to forward specific DRs in NRT from the visited to the HNO.  
Probably OK

Table 2:  Requirements Pertaining to the Element Layer

#
Name
Description
Diameter

2.1
Charging element
Charging element interface reliability must be incorporated within the standards
DIAMETER does comply


 interface reliability



2.1.1
Accurate metering
Metering of elements for C&B DR data must meet a suitably prescribed accuracy.
DIAMETER is only accounting transport protocol

2.1.2
Reliable transfer of data
The reliable transfer of data must be incorporated within each of the interface standards.
Reliability is covered by DIAMETER Protocol

2.1.3
Element compression
Data compression algorithms may be specified
IPcomp is supported

Table 3:  Requirements Pertaining to the Network Layer

#
Name
Description
Diameter

3.1
Data volume correlation
To determine the total data volume it must be possible to correlate all of the individual data volumes.
DIAMETER is only accounting transport protocol



A common identification number is one possible vehicle to correlate the data volumes.


3.2
Network provider identity
It must be possible to include the serving network operator ID when a DR is communicated.
OK

Table 4:  Requirements Pertaining to the Service Layer

#
Name
Description
Diameter

4.1
Data volume correlation
Correlation of element layer data volumes should be possible for a service session.
Not covered by DIAMETER

4.2
Unsuccessful activation
It should be possible to determine the reason for an unsuccessful service activation.
Not covered by DIAMETER

4.3
Abnormal deactivation
It should be possible to determine the reason for an abnormal (non-user) service deactivation.
Not covered by DIAMETER

4.4
Service and resource 
To the extent possible, correlation should be established between 3G services and resource usage.
Not covered by DIAMETER


usage correlation



Table 5:  Requirements Pertaining to the Business Layer

#
Name
Description
Diameter

5.1
Tariff criteria  
It must be possible to include at least the following tariff criteria in computing a bill:
Not covered by DIAMETER



1. All DR components cited in requirement 1.1.




2. Service set-up charge. 




3. Customer specific charging criteria in Service Level Agreement (SLA)


5.2
Tariff Changes
Tariffs should be allowed to change at an appropriate rate
Not clear how it is implemented

5.3
Billing record reliability
Customer billing records and DR components must be reliably stored for the necessary time period.
Diameter provides for very reliable transport

5.3.1
Prepaid record 
It must be possible to treat prepaid and postpaid billing records differently.
DIAMETER allows for RT transport - Not batch

Table 6:  C&B Protocol Requirements

#
Name
Description
Diameter

6.1
Standard protocol(s)
Standard C&B protocol(s) must be used  to convey information across the C&B interfaces. 
Diameter is an established protocol

6.1.1
DR transfer Protocol
For each interface, over which DRs are transferred, a standard protocol must be specified
Diameter has accounting extensions

6.1.2
Auxiliary charging
For each interface, over which auxiliary charging info is transferred, a protocol must be specified.
Daimeter replaces RADIUS for AAA services


transfer protocol



6.1.3
Protocol variations
The number of standards used for charging transfer protocols and shall be minimized
BMDs support RADIUS/DIAMETER

6.2
Protocol cost aspects
The C&B protocol(s) should have low implementation cost and exhibit efficient operation. 
Simple implementation

6.2.1
Protocol specification
The specification should be compact and easily understood, to facilitate implementation.
DIAMETER seems to comply

6.2.2
Protocol efficiency
The implemented protocol should be efficient
DIAMETER seems to comply

6.2.3
Optimization for IP stack
A C&B protocol should strive to optimize the protocol for the IP based stack that will be supporting it.
DIAMETER seems to comply

6.2.4
Protocol maintenance
The costs for protocol maintenance and deployment should be low.
DIAMETER seems to comply


and deployment
The maintenance costs include e.g.: standardization, product maintenance and testing.


6.3
Protocol reliability
A protocol should support the reliable transfer of C&B information.
DIAMETER does comply

6.3.1
Lost information recovery
A protocol must not prevent (but if possible, assist) the recovery of lost C&B information.  


6.3.2
Duplicate information
A protocol must not prevent (but if possible, assist) the determination of duplicated C&B information.



 determination



6.3.3
Re-routing support
A protocol must support re-routing because of communication link/node failures etc.  
DIAMETER does comply

6.3.3.1
Congestion re-routing
A protocol should support early detection of congestion of the receiving node for re-routing
DIAMETER does comply

6.3.3.2
Node connectivity recovery
A protocol must support the detection of node connectivity recovery for instituting routing
DIAMETER does comply

6.3.3.3
New nodes
A protocol should support the detection of new nodes for instituting routing of C&B information.
DIAMETER does comply

6.3.4
Error information
A protocol must permit the inclusion of error information and diagnostic information.
DIAMETER does comply

6.4
Protocol flexibility
A protocol should be flexible (compatibility, longevity, concatenation, scalability, multiplexing, etc.)


6.4.1
Protocol compatibility
The protocol(s) should be independent of other layers in an IP stack and compatible with all IP suites.
Rides on SCTP or TCP/ IP suitable for CDR.

6.4.1.1
No additional protocol layers
A C&B protocol should not require another layer, beyond its own, to be implemented.
Diameter rides over SCTP or TCP

6.4.2
Protocol  longevity
A C&B protocol must have backward compatibility and extensibility.
Need to identify version number

6.4.2.1
Multiple payload structures
A C&B protocol must be able to support multiple payload structures to permit future growth.
Supports multiple payload structure

6.4.2.2
Payload  encoding
A C&B protocol must be able to support various payload encoding to permit future growth.  
Supports "opaque" payload

 6.4.2.3
Flexible for different network 
A protocol should support configurable scalability parameters as the 3G wireless network evolves
Diameter is scalable

 6.4.2.4
Version negotiation capability
A protocol must provide version negotiation capability and its automatic detection
Needs clarifications from IETF

6.4.3
Payload concatenation
It should be possible to concatenate a number of messages or segment one message
DIAMETER seems to comply

6.4.4
Connection multiplexing 
A C&B protocol should be able to support connection multiplexing and load balancing.
DIAMETER seems to comply

6.4.5
Scheduling/prioritization
The C&B protocol should support scheduling and prioritization of C&B information content transfer.
DIAMETER seems to comply
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