
Terms of Reference for a Specialist Task Force 150 Phase 1b on
Conformance Test Specifications for the Interoperability of HIPERLAN type 2 systems in the year 2000

1
Reasons for proposing a Specialist Task Force

Background

HIPERLAN/2 (H/2 in the following) is a wireless LAN designed to transport data between a wireless access point and a terminal at speeds up to 25 Mbit/s.

It has a leading position among wireless LANs by providing means to support Quality of Service and very efficient use of the available bandwidth. It gains a competitive edge by providing full interoperability between devices of different vendors as well as sophisticated encryption and authentication methods.

H/2 devices have to compete with wired data networks that have a huge installed basis. The market for data networks is predicted to increase significantly in the next few years. In order to compete with wired solutions, H/2 must meet price goals that are in the range of 100 EUROs in a short term. This can only be achieved if a mass market can be created. The experience with GSM shows that interoperability on all levels is necessary for this purpose.

So one of the major goals of H/2 standards is interoperability. This can only be achieved by quick, careful and broad conformance test specification.

According to the currents status of the work, EP/BRAN will publish technical specifications for HIPERLAN/2 (H/2 in the following) between the end of the year 1999 until the middle of 2000.

The initial steps for conformance test specification will be done by STF 150 for which 12 MM have been allocated for the year 1999. The result of STF 150 will be a complete set of conformance test specifications for H/2 Physical Layer, Data Link Control Layer and the common part of the packet based (formerly IP) Convergence Sub-layer. However, it is clear that the 12 MM granted for 1999 will not be sufficient to create the necessary number of test purposes required to increase the grade of interoperability. 

Moreover, additional documents and features have been defined by EP/BRAN which were not included in the scope of STF 150. Among these are extensions of the DLC for Home Environments and convergence layers for ATM and IEEE 1394 networks.

Another system that is under specification in EP/BRAN is HIPERACCESS. HIPERACCESS is not in the scope of these ToR but separate STF funding will be requested. 

EP/BRAN planning

The current schedule of technical specifications to be produced by EP/BRAN (after revision in April 1999) is shown below. A cross in the last column marks the documents for which conformance test specifications will be produced by STF 150.

	Document
	Delivery date (first complete draft)
	Testing specs covered by STF 150

	Physical Layer (TS)
	30/09/1999
	X

	DLC basic transport functions (TS)
	30/09/1999
	X

	DLC Basic Radio Link Control Sublayer functions (TS)
	03/12/1999
	X

	DLC business extensions (TS)
	03/12/1999
	

	DLC Home Extensions (TS)
	31/12/1999
	

	Packet based CL Common Part (TS)
	31/10/1999
	X

	Packet Based CL Ethernet/IEEE 802.1p service specific part (TS)
	31/10/1999
	

	Cell based CL common part (TS)
	30/03/1999
	

	Cell based CL ATM UNI service specific part (TS)
	30/03/1999
	


	Packet Based CL IEEE 1394 Service Specific part (TS)
	31/12/1999
	

	Packet Based CL IEEE 1394 Bridge Layer (TS)
	31/12/1999
	

	
	
	

	
	
	


The documents that do not have a cross were not scheduled at the time the ToR for STF 150 were generated. Nevertheless, they require the generation of conformance test specifications which are subject to these ToR.

1.3
Work Covered by STF 150 and expected output of the STF subject to these ToR

The documents for which STF 150 will produce conformance test specifications are marked with a cross in the last column of the table in the preceding section.

The main effort will be put into the RLC (Radio link Control Sublayer) functions covered by the document “DLC basic Radio Link Control Functions”. Of the document “DLC basic data transport functions”, only a small part, the Error Control (EC) function, will be subject to test specification. The EC will basically perform an Automatic Repeat Request (ARQ) protocol.

The documents expected from STF 150 are listed in the table below:

	
	PICS
	TSS & TP
	ATS
	Radio CTS

	Phy TS
	
	
	
	X

	RLC
	X
	X
	X
	

	ARQ
	X
	X
	X
	

	Packet based CL common part
	X
	X
	X
	


These ToR extend the output of STF 150 in:

1. The addition of a sufficient number of test purposes to the TSS&TP and ATS specifications of STF 150. This concerns the RLC functions.

2. The revision of PICS, TSS&TP and ATS specifications for DLC basic functions to cover the changes in the base standards.

3. The additional documents listed in the previous section will require additional conformance test specifications, as listed in the table below

	
	PICS
	TSS & TP
	ATS

	DLC business extensions
	X
	X
	X

	DLC home extensions
	X
	X
	X

	Cell based CL common part
	X
	X
	X

	Cell based CL ATM-UNI specific part
	X
	X
	X

	Packet based CL IEEE 1394 Service Specific part
	X
	X
	X

	Packet based CL IEEE 1394 Bridge Layer
	X
	X
	X

	Packet based CL Ethernet/IEEE 802.1p service specific part
	X
	X
	X

	
	
	
	

	
	
	
	


1.4
Requirement for Conformance Testing experts involvement

Experience with the development of other standards has shown that involvement of experts on conformance testing requires highly specialised knowledge, notably of TTCN. In addition, the generation of this kind of specifications requires significant effort and it can not be expected that this effort can be provided on a voluntary basis. Hence, the involvement of testing experts is needed, in order to assure timely completion and high quality of the Test Specifications. These testing experts are not available on EP/BRAN level and need to be recruited on a funded basis.

2
Consequences if not agreed

The STF is necessary for covering additional features and to increase the number of test purposes of the RLC conformance test specifications of STF150. The benefits of recruiting testing experts are fast delivery and high quality of these specifications. The increased number of test cases provides for a high level of interoperability between devices from different manufacturers. The importance of both issues has been explained above.

Should the STF not be installed, the consequences would be

· A delay of the conformance test specifications by at least one year which will jeopardise the leading position ETSI has with its work on HIPERLAN type 2. The result will be that products according to other standards, e.g. IEEE 802.11, would have enough time to completely penetrate the market, which will make it very difficult if not impossible to re-gain a significant share for HIPERLAN/2.

· A lack of interoperability. As explained above, interoperability is vital for the market success. 

These two issues are of significant importance for the success of the standardisation of HIPERLAN type 2 systems. The failure of the standard would result in a major waste of time and money spent by a huge number of European companies in the course of the project.

It can be expected that IEEE 802.11 will fill the gap completely if interoperability and time-to-market are not achieved, even if the technology may be inferior to HIPERLAN type 2. Currently, mostly US companies are building IEEE 802.11 wireless LAN products. The failure of HIPERLAN/2 would result in another area in communications technology that is occupied by US companies and lost for European manufacturers.

Hence, an STF is urgently needed in order to produce the Conformance Testing standards in the scheduled time frame, using the tools and formal methods that have proven their value in ETSI.

3
Detailed description

3.1
Subject title

Generation and extension of Conformance Test Specifications for the interoperability of HIPERLAN type 2 systems

3.2
Reference Technical Body

ETSI Project Broadband Radio Access Networks (EP BRAN)

3.3
Other interested TBs

EP UMTS, TC-ERM

3.4
Target dates for the start of the work

	Extension of the protocol conformance test specification resulting from STF 150 (increase the number of test purposes)
	May 2000

	Generation of test specifications for additional work items according to section 1.3
	July 2000


3.5
Duration and target date for the conclusion of the work (TB approval):

The work on test specifications subject to these ToR shall begin immediately subsequent to the work of STF150. The duration is expected to be approximately 12 months. The expected date at which all documents will have been approved is April  2001

Resources required

3.6.1
Necessary manpower (expertise, mix of skills and amount):

The total resources required for this STF are 15 man month, split as follows:

	· for drafting deliverables (test specifications):
	13,5 MM

	· for drafting non-published documents: 
(evaluation of tools for automatic test case generation)
	0,5 MM

	· for attending Technical Body and WG meetings:
	0,8 MM

	· for general technical support of the Technical Body and its WGs:
	0,2 MM


3.6.2
Estimated costs, additional to the manpower:

Total additional cost 7.8 kEUROs, split as follows:

	· travelling costs to the Technical Body and WG meetings:
(Expected travels in Europe: 6)
	7 800 EUROs


3.6.3
Qualification required, mix of skills

The documents that shall be produced will consist of PICS (Protocol Implementation Conformance Statement), Test Suite Structure and Test Purposes (TSS&TP), and Abstract Test Suite (ATS) and PIXIT. Hence, persons with the following skills are required:

· One expert with expertise in the production of PICS, available part time at the beginning of the STF. It is expected that this task will require approximately 15% of the STF funding.

· One or two experts for the production of the Test Suite Structure and Test Purposes (TSS&TP) documents, available part time. It is expected that this task will require approximately 20% of the STF funding

· At least one, better two experts with experience in production of TTCN are inevitable for the success of the STF. This expert(s) should be available full-time or part time. It is expected that this task will require approximately 55% of the STF funding.

· General technical support and evaluation of automatic test case generation tools, probably by a member of the ETSI PEX. It is expected that a PEX member will be the STF leader and will participate at the project and WG meetings. The approx. amount of funding for these tasks is 10% of the STF funding.

Scope of the Terms of Reference

The tasks of the STF are based on the specifications to be produced by EP/BRAN. The related work items are described in section 3.10. The areas to be covered by the STF will be the production of test specifications for functions of HIPERLAN type 2 that are relevant for interoperability. Among these are:

· The Radio Link Control Sublayer (RLC). The RLC is responsible for the exchange of control information between terminals and access points (APs). It is responsible for functions like the connection set up and release, the surveillance and administration of the radio resources, the association between terminals and APs and mobility related issues, such as handover. This protocol is currently under definition by the EP/BRAN membership with support of the ETSI PEX. It is being specified using the Specification and Description Language (SDL) and the software tool SDT. Parts of the test specification is already covered by STF 150. However, due to the limited man month funding for STF 150, the number of test cases that can be expected from STF 150 is not sufficient. One task of the STF subject to these ToR will be to increase the number of test cases for the RLC.

· The HIPERLAN/2 extensions for business and home applications. These specifications will contain both data transport functions and business as well as home specific extensions of the RLC protocol. It is expected that the test specifications to be generated will cover only the RLC extensions of the two mentioned specifications.

· The packet based convergence layer for Ethernet, the convergence layer for cell based networks like ATM and the two for IEEE 1394 (Service specifica part and Bridge Layer). These convergence layers contain an adaptation function which is required to segment and reassemble the packets from higher layer in such a manner that they can be transported via the HIPERLAN type 2 DLC protocol. Moreover, they are responsible for the negotiation of optional features between APs and terminals, which is being handled by a control protocol. The test specification will mostly cover the control protocol but will also describe tests of the segmentation and re-assembly functions if and when required.

What is not in the scope of these ToR:

· The STF will not develop the RLC or any other protocol. This work is being performed completely on a voluntary basis on EP/BRAN level with some PEX support.

· The test specifications will not cover the data transport functions. These will be tested implicitly by the ability of the system under test to communicate with the test suite.

3.8
Context of the task(s)

The tasks of the STF are structured as follows:

· Evaluation of tools for automatic test case generation. This automation is possible if the protocols to be tested are specified in SDL, which is the case with the RLC. The tools necessary for this purpose are in a very early stage of implementation and current versions are not very useful. However, some very promising activities are ongoing in this area, which are expected to show first results in late 1999. These tools shall be evaluated in order to show their usefulness in the context of the STF work. This task will accompany the work of the STF since it can be expected that new versions of these tools will be launched in its course.

· Generation of PICS pro-forma. This will be the first step for all issues for which test specifications shall be produced. 

· The next step will be the production of documents describing the Test Suite Structure and Test Purposes for each of the areas under consideration.

· The last step will be the definition of the Abstract Test suites for all areas under consideration. 

It is expected that the generation of PICS, TSS&TP and ATS documents will partly happen in parallel. The first priority will be the definition of additional test cases for the RLC, followed by the home and business extensions of the DLC and RLC basic specifications. The next areas will be the Ethernet specific sub-layer of the packet based convergence layer, the ATM based convergence layer, the IEEE 1394 convergence layer Service specific part and Bridge Layer in this specific order.

The PICS pro-forma and the TSS&TP documents for the RLC shall already be covered by STF 150 and will not be touched by this STF. Hence, the expert(s) for PICS and TSS&TP will begin with the definition of the PICS pro-forma for the convergence layers, while the TTCN experts can start working on the ATS extension for the RLC. Once the first PICS and TSS&TP documents for the convergence layer are finished, a TTCN expert will start working on the ATS for them. This may or may not overlap with the work on the ATS for the RLC, depending on the number of experts available. 

This way, it shall be possible that all experts that will be recruited for the STF are able to work in parallel and, thus, minimise the time required to deliver the testing documents. It can be expected, however, that the TTCN experts will continue their work for some time when the PICS and TSS&TP experts have finished their work.

The STF will work under the guidance of HIPERLAN/2 Co-ordinator of the BRAN Project. Other contact persons will be the chairs of the PHY, DLC and Convergence Layer subgroups and the ETSI PEX.

3.8
Related activity in other bodies and necessary co-ordination of schedules

TC/ERM; concerning the Radio Type Approval specifications.

3.9
Scope of Terms of reference and relevant study items

To complete the Conformance Test Specifications for HIPERLAN/2, in order to ensure interoperability.

3.10
Reference specifications and existing documents, including member contributions

The following work items are relevant references for the work on Conformance Test Specifications:

	Name of the work item
	Stable version expected availability

	TR 101 031: Broadband Radio Access Networks (BRAN); HIgh PErformance Radio Local Area Network (HIPERLAN) Type 2; Requirements and architectures for wireless broadband access.
	Available

	DTS/BRAN-0024003-1: Broadband Radio Access Networks (BRAN); Cell based convergence layer for HIPERLAN Type 2; Part 1: Common part
	30/03/2000

	DTS/BRAN-0024003-2: Broadband Radio Access Networks (BRAN); Cell based convergence layer for HIPERLAN Type 2; Part 2: ATM-UNI service specific part
	30/03/2000

	DTS/BRAN-0024004-1: Broadband Radio Access Networks (BRAN); Packet Based Convergence Layer for HIPERLAN Type 2; Part 1: Common Part
	31/10/1999

	DTS/BRAN-0024004-2: Broadband Radio Access Networks (BRAN); Packet Based Convergence Layer for HIPERLAN Type 2; Part 2: Ethernet Service Specific Convergence Sublayer
	31/10/1999

	
	

	
	

	DTS/BRAN-0024004-3: Broadband Radio Access Networks (BRAN); Packet Based Convergence Layer for HIPERLAN Type 2; Part 3: IEEE 1394 Service Specific Convergence Sublayer
	31/01/2000

	DTS/BRAN-0024004-4: Broadband Radio Access Networks (BRAN); Packet Based Convergence Layer for HIPERLAN Type 2; Part 4: IEEE 1394 Bridge Layer
	31/01/2000

	DTS/BRAN-0020004-1: Broadband Radio Access Networks (BRAN); High Performance Radio Local Area Networks (HIPERLAN) Type 2 Data Link Control (DLC) Layer; Part 1: Basic Data Transport Functions
	30/9/1999

	DTS/BRAN-0020004-2: Broadband Radio Access Networks (BRAN); High Performance Radio Local Area Networks (HIPERLAN) Type 2 Data Link control (DLC) Layer; Part 2: Radio Link Control Sublayer Basic Functions
	3/12/1999

	DTS/BRAN-0020004-3: Broadband Radio Access Networks (BRAN); High Performance Radio Local Area Networks (HIPERLAN) Type 2; Data Link Control (DLC) Layer; Part 3: Profile for Business Environment
	3/12/1999

	DTS/BRAN-0020004-4: Broadband Radio Access Networks (BRAN); High Performance Radio Local Area Networks (HIPERLAN) Type 2 Data Link Control (DLC) Layer; Part 4: Profile for Home Environment.
	31/12/1999

	ETR 212: PICS pro-forma style guide
	Available

	ETR 266
Test purpose style guide
	Available

	ETS 300 406: Protocol and profile conformance testing specifications; standardisation methodology
	Available

	ETS 300 414: Use of SDL in ETSs; rules for testability and facilitating validation
	Available

	DEN/BRAN-002T004-2-2 Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing for Radio Link Control Sublayer (RLC) Basic Functions; Part 2: Test Suite Structure and Test Purposes (TSS & TP) 
	BRAN approval 
end April 2000

	REN/BRAN-002T004-2-3 Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing for Radio Link Control Sublayer (RLC) Basic Functions; Part 3: Abstract Test Suite (ATS) (Major Revision)
	BRAN approval 
end April 2000


3.11
Part of the ETSI Work Programme (EWP) for which the STF is required

The BRAN Project has a number of work items in hand for Interoperability Specifications of HIPERLAN/2. These include the Data Link Control Layer and three Convergence sub-layers: for ATM and for core networks. STF support is required for the development of the corresponding Conformance Test Specifications.

The relevant work items to be produced are: 

	WI number
	Work item title

	RTS/BRAN-002T0A4-2-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing for Data Link Control (DLC) Layer;  Part 2: Radio Link Control (RLC) sublayer;  Sub-part 1: Protocol Implementation Conformance Statement (PICS)

	RTS/BRAN-002T0A4-2-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing Data Link Control (DLC) Layer;  Part 2: Radio Link Control (RLC) sublayer;  Sub-part 2: Test Suite Structure and Test Purposes (TSS & TP) 

	RTS/BRAN-002T0A4-2-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing for Data Link Control (DLC) Layer;  Part 2: Radio Link Control (RLC) sublayer;  Sub-part 3: Abstract Test Suite (ATS) (Major Revision)

	DTS/BRAN-002T004-3-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Data Link Control Layer (DLC); Part 3: Profile for Business Environment;  Sub-part 1: Procotol Conformance Implementation Statement (PICS) proforma

	DTS/BRAN-002T004-3-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Data Link Control Layer (DLC); Part 3: Profile for Business Environment;  Sub-part 2: Test Suite Structure and Test Purposes (TSS & TP) 

	DTS/BRAN-002T004-3-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Data Link Control Layer (DLC); Part 3: Profile for Business Environment;  Sub-part 3: Abstract Test Suite (ATS)

	DTS/BRAN-002T004-4-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Data Link Control Layer (DLC;  Part 4: Profile for Home Environment;  Sub-part 1: Procotol Conformance Implementation Statement (PICS) proforma

	DTS/BRAN-002T004-4-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Data Link Control Layer (DLC);  Part 4: Profile for Home Environment;  Sub-part 2: Test Suite Structure and Test Purposes (TSS & TP) 

	DTS/BRAN-002T004-4-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Data Link Control Layer (DLC);  Part 4: Profile for Home Environment;  Sub-part 3: Abstract Test Suite (ATS)

	DTS/BRAN-0024T03-1-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the cell based convergence sublayer common part; Part 1: Procotol Conformance Implementation Statement (PICS) proforma

	DTS/BRAN-0024T03-1-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the cell based convergence sublayer common part; Part 2: Test Suite Structure and Test Purposes (TSS & TP) specification

	DTS/BRAN-0024T03-1-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the cell based convergence sublayer common part; Part 3: Abstract Test Suite (ATS)

	DTS/BRAN-0024T03-2-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the cell based convergence sublayer ATM-UNI service specific part; Part 1: Procotol Conformance Implementation Statement (PICS) proforma

	DTS/BRAN-0024T03-2-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the cell based convergence sublayer ATM-UNI service specific part; Part 2: Test Suite Structure and Test Purposes (TSS & TP) 

	DTS/BRAN-0024T03-2-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the cell based convergence sublayer ATM-UNI service specific part; Part 3: Abstract Test Suite (ATS)

	DTS/BRAN-0024T04-3-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Packet Based Convergence Layer; Part 3: IEEE 1394 Service Specific Convergence Sublayer (SSCS);  Sub-part 1: Procotol Conformance Implementation Statement (PICS) proforma

	DTS/BRAN-0024T04-3-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Packet Based Convergence Layer; Part 3: IEEE 1394 Service Specific Convergence Sublayer (SSCS);  Sub-part 2: Test Suite Structure and Test Purposes (TSS & TP) 

	DTS/BRAN-0024T04-3-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Packet Based Convergence Layer; Part 3: IEEE 1394 Service Specific Convergence Sublayer (SSCS);  Sub-part 3: Abstract Test Suite (ATS)

	DTS/BRAN-0024T04-4-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Packet Based Convergence Layer; Part 4: IEEE 1394 Bridge Layer;  Sub-part 1: Procotol Conformance Implementation Statement (PICS) proforma

	DTS/BRAN-0024T04-4-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Packet Based Convergence Layer; Part 4: IEEE 1394 Bridge Layer;  Sub-part 2: Test Suite Structure and Test Purposes (TSS & TP) 

	DTS/BRAN-0024T04-4-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2;  Conformance Testing for the Packet Based Convergence Layer; Part 4: IEEE 1394 Bridge Layer;  Sub-part 3: Abstract Test Suite (ATS)

	
	

	
	

	
	

	
	

	
	

	
	

	RTS/BRAN-002T0A4-1-1
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing for the Data Link Control (DLC) Layer;  Part 1: Basic Functions;  Sub-part 1: Procotol Conformance Implementation Statement (PICS) proforma

	RTS/BRAN-002T0A4-1-2
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing for the Data Link Control (DLC) Layer;  Part 1: Basic Functions;  Sub-part 2: Test Suite Structure and Test Purposes (TSS & TP)

	RTS/BRAN-002T0A4-1-3
	Broadband Radio Access Networks (BRAN); HIPERLAN type 2; Conformance Testing for the Data Link Control (DLC) Layer;  Part 1: Basic Functions;  Sub-part 3: Abstract Test Suite (ATS)


3.12
Expected output

The expected output is as follows (see also section 3.11):

1. The creation of a number of additional test purposes for the TSS&TP and ATS specifications of STF 150 (see section 1.3). This concerns the RLC functions. The output will be revised editions of the related documents.

2. The revision of PICS, TSS&TP and ATS specifications for DLC basic functions. The output will be revised editions of the related documents.

3. The documents listed in section 1.2 which are not covered by STF 150 will require additional conformance test specifications, as listed in the table below (see also section 3.11)

	
	PICS
	TSS & TP
	ATS

	DLC business profile
	X
	X
	X

	DLC home profile
	X
	X
	X

	Cell based CL common part
	X
	X
	X

	Cell based CL ATM-UNI service specific part
	X
	X
	X

	Packet based CL IEEE 1394 SSCS
	X
	X
	X

	Packet based CL IEEE 1394 Bridge Layer
	X
	X
	X

	Packet based CL (Ethernet SSCS)
	X
	X
	X

	Packet Based CL for IPv4
	X
	X
	X

	Packet Based CL for PPP
	X
	X
	X
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