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Meeting between the Bluetooth( Testing and Verification WG and the IEEE 802.15.1 editorial staff at the Radisson SAS, Copenhagen.

Attendees:

Mårten Mattsson

Tom Siep

Stefan Agnani

Thomas Müller

Mike McInnis

David Cypher

Allen Heberling

Summary

In effect, our two groups have validated each other's work to date.  We started with the same document(s) and independently noted the same architectural anomalies and identified the same external interface classes.  Preliminary comparisons indicate that we have either the same or very similar specific definitions in those interface classes.

We have resolved to continue working together.  We have determined that our closely aligned insights, methodologies, and goals make our work compatible.  Our tentative decision is for the IEEE to complete its first-pass SAP and SDL definitions and set up the necessary translation tables to enablevalidation of the SDL against the SIG TTCN code.

Original Agenda

	09:00 - 09:15
	Introduction & presentation

	09:15 - 09:30
	Tom to present the structure of the IEEE802.15 draft standard and where the SDL and PICs proforma fit within this structure

	09:30 - 09:45
	Allen to present the high level components of his SDL model

	09:45 - 10:00
	David to present his bottom-up approach to the SDL modeling

	10:00 - 10:30
	Marten to present the SIG testing process and how SAPs relate to this process

	10:30 - 13:00
	Discussion points for the f2f

· How does selection of SAPs impacts the tests and how can they be aligned with the ones needed for the SDLs?

· While the L2CAP spec contains a set of testing SAPs (which can be used as a basis for some of the IEEE MAC SAPs), how one can best treat the HCI as the basis for a complementary set of MAC SAPs

· The spec provides no clue on any PHY to MAC (radio to baseband) SAPs. What can those be? (this item was not discussed in the teleconference, but I put here for the record)

· PICS: How do the IEEE 802.15 PICs performa compare with the one's the SIG is working on

· LEGAL ASPECTS Users of the 802.15 standard must sign the Bluetooth Adopters' Agreement

	13:00 - 14:00
	LUNCH (working lunch, continue discussions)

	14:00 - 16:30
	Establish a working relationship between the SIG and IEEE on the SAPs, SDL and PICs work that would not consume SIG of resources but maintain open means of communications as needed.

	16:30 - 16:45
	Meeting summary


Meeting Notes

Structure of the IEEE802.15 draft standard 

Tom presented overview of D1.0 structure and content.  A new document was created and will be published as 00xxxr0P802-15_TG1-Draft-Standard-Overview.ppt.
High Level SDL 

Allen presented SDL from the top-down perspective.  SUMMAY: Regardless of whether there is a tightly integrated MAC or a 2-part MAC, the SAPs and the management layer remain the same.  The SCO SAP stays the same.  

Allen's work was based on Sections A, B, C, and D of the Spec, plus portions of the HCI, which supplies the MAC Layer Management Entity (MLME) definitions.  The MAC definitions appear at this point to be complete with the inclusion of the HCI.

Bottom-UP SDL

David gave an overview of his SDL and why NIST is involved.  NIST (National Institute of Standards and Technology) is a U. S. A. governmental body that strives to strengthen the U.S. economy and improve the quality of life by working with industry to develop and apply technology, measurements, and standards.

David's interest is in creating an internally and externally consistent SDL, then testing the SDL through the use of Telelogic tools.

David's work assumed that only Sections A, B, C, and D were available for use in the SDLs.  His work did not include the HCI, since this was not part of the IEEE 802.15.1 draft specification.  He has not completed an SDL model that combines all parts into a single integrated system. 

L2CAP and LMP have been validated in a peer-to-peer environment.  He has only begun validating in a single environment.  He is currently attempting to integrate three SDLs (L2CAP, LMP, and BB) into one SDL, but ambiguity exists and it is not internally consistent.

SIG Testing Process

Mårten presented test plan from the slides he authored for the London Developers Conference, June99. Three classes of tests were defined:

1) L2CAP standalone

2) LMP using HCI facilities

3) Baseband using HCI, L2CAP, and LMP facilities
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Figure 1

See Figure 1 for the SAPs used.  These correspond to the independently developed IEEE SAPs.  

All of the test cases are performed for both Master and Slave  and verify correct operation by monitoring activity at the appropriate upper layer SAP and the Air Interface.

In the ensuing discussion, it was noted that Mårten encountered the same difficulties that the IEEE had in addressing the LMP, L2CAP, and BB without using definitions provided by the HCI.

There was a discussion on conformance vs. verification vs. interoperability. Conformance is defined as having all the correct features for a given profile.  Verification is a stand-alone check for correct operation of those features by having consistent internal behavior.  Interoperability is similar to verification, except that the behavior between the Unit In Test and a known correctly operating unit is verified.

Discussion points

SAPs

The SAPs appear to be very similar, if not identical.  Mike McInnis (editor of the SAP clause of the IEEE 802.15 Draft Standard) will produce a set of proposed SAPs that Mårten's team will review.  It is known that the 802.15 group will need to add a set of data-oriented SAPs that describe the interface to 802.2 (the LLC).

Use of HCI

Both groups have determined that the LMP/L2CAP/BB specifications are incomplete without the use of portions of the HCI.  Allen Heberling will produce a document that specifies HCI primitives and qualifies them in terms of command/response/indicate/ confirm.

MAC/PHY SAPs

Since Mårten's group does not specifically test what the IEEE calls the MAC/PHY (BB/RF) interface, this specification will likely not be a common work item for the two groups.  It was noted during this discussion that in 802 parlance this interface can best be described as a PHY Layer Convergence Procedure (PLCP
).

It was also noted that if the HCI is "dragged" to the side, the model then conforms to traditional 802 models, with the HCI becoming the MAC Layer Management Entity (MLME).

PICS

There are several aspects to be considered in addressing the PICS:

· Legal – what is the legal status of the PICS that Bluetooth( has?  Does the IEEE/Bluetooth agreement cover PICS?

· Logistical – how should be SIG's PICS be handled within the IEEE?  How is custody of the source handled?

· Completeness – The SIG's PICS may not have all the attributes that are described in the Bluetooth( Specification, according to Mårten.  The IEEE may want to add to the PICS.

· Possible Errata – if inconsistencies between the Specification and the PICS are uncovered, how is that resolved in a timely manner?

· New Versions – if version 1.1 is now in process, how will it effect the SIG's PICS?

Legal Aspects

Tom will brief Ian Gifford (Task Group chair, WG vice-chair) about the issues raised during this meeting.  It is anticipated that Ian will follow up with Jim Kardach and report back to the participants of this meeting.
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Plan for Working Together

Figure 2 shows the current and possible future workflow for the two groups.  The vertical dashed line is meant to indicate that the initial work for each group was done independently.  Subsequent work is to be done in concert.  

Key for figure

1. The Test and Verification Team (TVT) created Informal Test Specification from the Bluetooth( Specification and used it (along with the Spec) to create the ATS. (done)

2. The ETSs (Executable Test Suites) are developed by Test Instrument Manufacturers and will not be developed by the SIG TVT.

3. The IEEE 802.15.1 (IEEE) is creating the ITU z.100 Specification and Description Language (SDL) for sections A, B, C, D, and portions of H. (ongoing)

4. IEEE will contribute SDL and (if necessary) the translation table to map IEEE SAPs into TVT SAPs.

5. TVT will supply the ATS and necessary simulation setup to be able to use the IEEE material as a Unit In Test.

6. IEEE will run the simulations to execute the test vectors on the IEEE SDLs with assistance from the TVT

7. Evaluate results of co-simulation.  IEEE will produce a report in consultation with TVT.

8. IEEE will use evaluation results to update SDL model.

9. TVT will use evaluation results to modify the ATS (and possibly the Informal Test Specification).

10. If a discrepancy in the original specification is uncovered during the process of testing, it will be fed back to the SIG as errata.  

Once the ATS, SDL and co-simulations are stable, TVT will begin to test hardware implementations of Bluetooth(.  IEEE will continue to be an active partner in evaluating discrepancies and ambiguities between the Spec, the Test facility, the SDL and Units In Test.

Action Items

	What
	Who
	When

	Minutes of meeting (this document)
	Tom
	Publish Monday

	Preliminary SAP definitions
	Mike
	10Mar00

	Map HCI primitives to IEEE request/response/indicate/confirm format
	Allen
	10Mar00

	Determine if ASN.1 from Bluetooth( is feasible to directly import into TeleLogic tool
	Allen
	1Mar00

	ASN.1 source for L2CAP
	Mårten
	6Mar00

	Plan for creation of IEEE Draft, based on version 1.1 of Bluetooth( Specification
	Tom
	10Mar00

	Plan for PICS verification.  Formulate proposition; initiate conversation between Ian and JimK; revise plan
	Tom
	1Mar00

	Co-simulation thoughts and evaluation
	ALL, both IEEE and SIG
	16Mar00
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