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The following are NO-vote explana​tions given:

Vern Brethour:

I have several concerns about the DS-UWB proposal which motivated my no vote during the comfirmation.

DS-UWB lacks the spectral flex ability to adapt to the world wide regulatory environment.

The DS-UWB proposal does not include adequate CCA algorithms. 

The DS-UWB proposal is relying heavily on an equaliser which is aledged to be easy but I do not understand how to achieve the reported levels of performance.

Joe Decuir:

The summary of my NO vote is that:

1) a 7 GHz bandwidth _needs_ a 'cognitive radio'.

   - All those vulnerable systems to co-exist with.

   - All those other radios to co-exist with (from IEEE and others).

   OFDM does this easily, it is possible but much tougher with DS.

2) the DS benefit of very high data rates at short range is not compelling

   enough reason to drop the MB advantage in adaptability:

2.1) At the very short ranges where these high data rates are offered, existing

     wired solutions are competitive: fast, cheaper, lower power.

2.2) Modern PC and PDA hosts can't use that data bandwidth yet.

Cognitive Radios

Previous works by 802.11 and 802.15 have been relatively narrow band.

Their instantaneous spectrum use is in the order of dozens of MHz.

Even in those chunks of spectrum, co-existence is challenging.

(Wait until (ISO 14443?) high power RFID starts stepping on 2.4GHz bands.)

UWB will occupy chunks of a 7GHz space!!  To me, the need for a well mannered and flexible 'cognitive radio' is compelling.  In my view, the news from the ITU-R supports this.  We have convened an entire 802.19 group to address coexistance with other IEEE 802 designs, etc.

DS spreads out over either 1.75 GHz or 3.5 GHz.  Those are huge bands.

It is technically possible to add the complexity necessary to make DS capable of being a cognitive radio.  However, you would end up with the complexity of OFDM.

In that case why bother?  In contrast, MB starts with smaller chunks, and is naturally easier to adjust the spectrum that it does use.

Bit rate needs

The DS design uses very large spectrum to offer high rates at low complexity.

Because the case for needing those bit rates is weak, the case for DS is not strong enough, in my mind, to justify loosing the advantages of MB.

I can imagine wanting to transfer CD-sized or DVD-sized images _wirelessly_.

Not soon, but someday.  We don't need it today; wires work fine.

At the very short ranges at which DS-UWB offers Gbps rates, wires are competitive, and made of obtainium: IEEE 802.3 GigaBit, IEEE 1394 and USB 2.0.  Wires may also be easier for the end-users to deal with at short ranges, given the connection security issues inherent in all modern wireless communications.

This room is full of notebooks that implement USB 2.0 and IEEE 1394 right now.

I think Gigabit ethernet is held back by performance limits in Windows & MAC OS.

USB now has a video class specification, that seems to be quite useful.

The max data rate is 30% of 480Mb/s, or 144Mb/s.  (30% max usage per device is a USB 2.0 rule, not a technical limitation of the physical layer.)

Meantime, there are host limitations:

Microsoft is redesigning the network stack plumbing to keep up with Gigabit Ethernet.

They call this NDIS 6.0.  It will ship in 'Longhorn' in 2006 at the soonest.

Modern PCs with XP have trouble keeping up without PCI-bus hardware accelleration.

(I am expert on Windows network drivers.  I spent 1992-2000 there.)

MCCI does networking software for PDAs, XP and MAC OS hosts.  We can confirm the performance limits on Windows and MAC OS PCs; PDAs are an order of magnitude slower.

In other words, if we gave the market a 1.3 Gbps radio today, the PC and PDA crowd could not handle it.  USB 2.0 works because there is DMA support to the host controller.

'Wireless USB' would need similar host support.

I do appreciate that the DS designers have made attempts to design a system that supports a dual-headed system, with DS _and_ MB _and_ CSM.  This is a lot of work.

I think this is a good committee-political solution, but not a good market solution.

A dual-PHY radio will be even more complex than the individual radios.

A single-PHY radio will have limited interoperability, and confuse the market the way that the 802.11-1997 dual standard did.

Jason Ellis:
The following items are my major concerns that would need to be addressed and fixed for me to consider changing my no vote to a yes vote, in support of merge proposal #2.

Time to market
Merge proposal #2 claims time to market advantage of silicon that is supposedly available in the market as generation 3; however, merge proposal #2 has recently drastically changed and the silicon does not represent the proposal before us; does not meet performance requirements as specified by the selection criteria, including power consumption. For me to change my no vote to yes would require seeing working silicon that implements the proposal as I fear there is significant time to market concerns for merge proposal #2.

Common signaling mode
The inclusion of a common signaling mode violates the PAR, so this would need to be removed from the proposal for me to want to change my vote to yes.

No ecosystem adoption
There would need to be a certification and compliance program in place to support the PHY standard for me to change my no vote to yes; as there is fear of interoperability if there is no organization. Merge proposal #1 has a compliance and certification program in place, as specified by the WiMedia Alliance.

There would need to be adoption of merge proposal #2 by major industry segments for me to believe that the industry believes the performance capabilities of merge proposal #2. Merge proposal #1 has major industry adoption, including the Wireless USB Promoters Group, and I fear that merge proposal #2 has minimal industry support.

Multiple vendors
There would need to be multiple vendors of silicon to enable a competitive ecosystem for me to change my no vote to a yes.

Insufficient and misrepresented information
The information presented by merge proposal #2 is in a fashion that is confusing as it does not stay true to modes of operation, performance capabilities and complexity/power consumption. 

There are insufficient details on the transmitter and receiver architecture, coding schemes, modulation for validation of the claims presented by merge proposal #2.

Lack of regulatory clarification
Merge proposal #2 silicon would need to be certified by regulatory agencies as it isn’t clear if their proposal meets out of band emissions. Further, the lack of spectrum flexibility (band selection) concerns me in the worldwide regulatory environment because of a lack of ability to support radio astronomy bands. There is strong concern that merge proposal #2 can serve as a worldwide radio in its present form.

 

Scalability
I would need to see simulation results, architectures, and have a comfortable feeling regarding merge proposal #2s capabilities to scale in data rate and range, as described in the 802.15.3a selection criteria.

Multipath
Merge proposal #2 would need to show performance criteria with a direct correlation to transceiver architecture and complexity for me to be comfortable with its ability to operate in more sever channels such as CM2, CM3, and CM4. 

Intellectual Propterty
It was brought up during the IEEE 802.15.3a meetings that there are 15 companies that may have intellectual property claims to merge proposal #2, and I would need to feel comfortable with their RAND statements before changing my no vote to a yes, especially as it relates to direct sequence spread spectrum technologies and ultrawideband impulse radios, rake receivers, etc…

Jeffrey Forester:

Here are my reasons for voting no:

1. I have not seen enough definitive evidence that the DS-UWB approach can be efficiently integrated into a standard digital CMOS process.  I would like to see evidence that all of the RF front end components, for both operating bands, can be efficiently integrated into a digital CMOS process. 

2. I would like to see how the DS-UWB system would support a low complexity and highly reliable method for avoiding potential interference into WiMax systems operating at 3.5 GHz, indoors, and in close proximity to a UWB device.  In addition, I would like to see evidence how the DS-UWB system would perform in the presence of a strong WiMax signal near-by, using implementations suitable for a digital CMOS process. 

3. I would like to see how the DS-UWB system would support a low complexity method for avoiding potential interference into Radio Astronomy bands operating around the world, based upon the current ITU recommended limits. 

4. I would like to see how the DS-UWB system can efficiently meet power spectral density limits well below the FCC mask at frequencies below 3.1 GHz, which are being considered by the ITU. 

I may change my vote from a no to a yes if the above concerns are addressed to my satisfaction.

Joy Kelly:

I voted no for several reasons.  The most important reasons are 1) lack of flexibility for global regulatory compliance,  2) lack of sufficient high fidelity simulations of equalizer performance, and 3) unclear correlation between various options for improvement and estimates of power consumption/complexity.

I respectflully submit these to Merged Proposal #2 members.
Yongsuk Kim:

I will consider changing my no vote to a yes vote if merge proposal #2 can be addressed and fixed on my major concerns below listed.

 

1. Lack of simulation results which related on all items of selection criterias for all channel models(CM1,CM2,CM3,CM4).

 

2. Unclear explanation on implementation complexity,power consumption and die size.

 

3. Unclear on IPR policy for the #2 proposal especially on DS-CDMA and Impulse radio tech. which used in the proposal.

I don't know which company has the essential IPR on DS-CDMA and  Imulse radio tech ,

and what  the company's policy on the IPR is.

DoHoon Kwon:

The following is my "no-voter response".

1. I am not convinced that the performance simulation results are sufficient to prove its

   high-speed connectivity in real-world situations, considering that your proposal underwent

   a major change quite recently last March.

2. I understand the effect of antennas can be significant for UWB systems unlike conventional

   narrow-band systems. I want to see the effect of antenna performance parameters

   pertaining to UWB cases included in the system performance analyses.

David Leeper: 

Reason for my "no" vote: 
FCC Part 15 requires that UWB systems not cause undue interference to other services.  And our PAR requires that proposals be compared with that capability in mind. I am concerned about UWB interference into future wireless systems that may be operating in close physical proximity to UWB systems on frequencies that lie anywhere in the 3-10 GHz band, but especially those in the 3 to 5 GHz band.  Since we cannot predict exactly what frequencies these future systems will use, we need to be prepared for "on the fly" detection and protection.
Therefore: I would consider changing my "no" vote to a "yes" if I were to see *practical* proposals for DS-UWB spectrum shaping that could be used to protect other nearby services from UWB.   By "practical" I mean reasonable in terms of gate count, power consumption, and cost.  This should include a capability for *on the fly* spectrum shaping to cover unforeseen interference scenarios to at least 2 or more other services -- for example services at 3.6 and 4.2 GHz. I would also need to see the UWB performance penalty that results from providing that protection to those services.  If our choice of modulation scheme does not include practical capabilities for spectrum shaping, we may find our UWB standard is very short-lived!

Andy Molisch:

I might change my no-vote if

1) flexible spectral shaping would be mandatory in the proposal

2) clear explanations about the required equalizer structure would be given, and the required computational effort for equalization would be small

3) a receiver structure would be suggested that can achieve range comparable with the MBOA proposal, with a digital sampling rate of no more than 528Mbit/s

4) simulation results for narrowband interference suppression in the presence of amplifier nonlinearity and 1-bit A/D conversion resolution were given

5) all simulation results required by the selection criteria document, with all the details specified in there, were provided, and the performance is satisfactory in all of the considered cases

.

Pekka Ranta:

MBOA provides better range, out of band-emissions levels, and adaptation to worlwide regulatory environment.

Information freescale provided about MBOA power consumption and scalability were misleading. Freescale to my knowledge is not developing MBOA chipsets.
 

Charles Razzell:

For the record, I would like to state my main reasons for voting against the confirmation of the DS-UWB proposal:

 

1. I am concerned about the true complexity of a receiver that would perform well for DS-UWB at all data rates.  Although complexity data has been presented, it has been quite selective (for example low constraint length codes for high data rates, DFE complexity not tracking with data rates etc.) I consider changing my no vote to a yes if it could be demonstrated that high performance and low complexity could be achieved simultaneously for DS-UWB (as opposed to having the option to make high performance or high complexity). 
2. I consider the spectral flexibility of OFDM is essential for a world-wide standard that may have to accommodate spectral mask cut-outs in different regulatory regimes than the US.  It would be good if the standard adopted by the IEEE is well suited for world-wide adoption. I would change my no vote to a yes if DS-UWB could demonstrate the same level of spectral flexibility as provided by an OFDM approach in a cost-effective and practical manner. 

3. Out of band emissions are greater and harder to control for a DS-UWB system, since it relies on RRC pulse shaping to determine OOB. Due to the very high sample rates of the DS-UWB system, a digital implementation of this filter may have limited length and limited stop-band attenuation and due to the high clock rate would be of high power dissipation.  An analog version of this filter may suffer from poor accuracy and repeatability. 

4. High performance channel equalization for DS-UWB at low power and low complexity may require implementation IP that is only available to the authors of the proposal. In contrast, once you have a suitable FFT block (which has been shown by multiple contributions to require approx. 50 - 70k gates), a high performance equalization of the channel is virtually guaranteed for MB-OFDM and will be consistent between different vendors. I would consider changing my vote from a no to a yes if a reference model of the main receiver structures for DS-UWB were provided (not optimal in gate count and power, but sufficient to provide the claimed link performances for DS-UWB). 

5. Analog and mixed signal power consumption may be excessive with respect to MB-OFDM due to the need to provide channel filters of 1.3GHz bandwidth and ADCs running at 1.3GHz. The added implementation challenges that come with increased intrinsic bandwidth have not been adequately addressed in IEEE presentations from the DS-UWB proponents. It would be helpful to convince semiconductor vendors that the 1.3GHz receiver approach is practical, especially for mass-market integration technologies and price points. I would consider changing my no vote to a yes if it could be shown that the analog and mixed signal implementation for DS-UWB does not require excessive power consumption and can use low-cost/mass-market semiconductor processes.  

6. I am sceptical about the practicality of the unprotected 1Gbps data rate. Although a truly wide-band channel can reduce the impact of fading on link outages, I don't believe the DS-UWB proponents have adequately addressed the need to protect against co-channel and impulsive interference. I believe therefore that such claims may be misleading to the IEEE voters and the market in general.  I would consider confirming the DS-UWB proposal if the claims for scalability to high data rates are shown to be practical in real-world interference environments.

Jaeho Roh:

I vote “No” due to the followings.
 

1. I want to know more simulation results of DS-UWB system for supporting the ultra high speed.
2. I currently know that most of companies currently refused to accept DS-UWB system not MB-OFDM. So I worried about compatibility with other company’s goods
Tomoki Saito:

The following items are my no vote reasons to Merge proposal #2.

1) No spectural flexability to the worldwide regulatory envirnments.

2) No support from major companies in the PC, CE and Mobile area, and

   no support from major worldwide industory groups such as Wireless

   USB promorters group, WiMedia and so on.

V Somayazulu:

The following are among the reasons I vote "no" to confirm:

 

1.  CMOS feasibility:  I would like to see evidence of the implementability in standard digital CMOS process technology of the RF portion in particular, with power consumption estimates of the same.

 

2.  Flexibility in the face of uncertain regulatory and operating environments:  I would like to see evidence of how the DS-UWB system can, in a *practical* manner (i.e., substantiated with performance of the detection and mitigation algorithms, additional gate count, power estimates required to implement these, etc.), mitigate interference to, as well as contend with interference from "inband" narrowband systems such as WiMAX.  Also, I would like you to quantify the impact on the DS-UWB system of having to meet strict out of band emissions requirements for services such as IMT-2000 etc. corresponding to proposed protection levels being discussed in ITU-R, etc. 

 

3.  SOP performance : isolation between interfering piconets occupying the lower band needs to be better than the stated d_int/d_ref = 0.66 for 2-3 uncoordinated interfering piconets in some applications  - I would like to see evidence of how this can be met.

 

4.  CCA:  The performance of the proposed mechanism for CCA based on different chipping rates and codes for the SOPs needs to be substantiated in the channel models specified by the selection criteria.

Gerald Wineinger:

I  voted no for confirmation of DSUWB (Merged Proposal #2) because:

Simulation results and simulation procedures for DSUWB have been requested several times. The group proposing DSUWB (Merged Proposal #2)  have never provided those results.

I would be willing to change my vote if adequate simulation results and procedures were provided. 
Hirohisa Yamaguchi:

Following are my reasons for NO.

 

Lack of the validity
Part of the missing system parameters (code table etc.) was presented for the first time at this meeting. Information is still insufficient in the other parts of the proposal (equalizer, rake, etc.), and this problem has been keeping me from verifying the validity of the proposal. As of today, there is little data to prove the proposed performance. The shown comparison between MB-OFDM and DS-UWB for the higher data-rates is not consistent with the data presented for the 90% outage range (at 500 Mbps, 3.0 m for CM1 and 1.9 m for CM2 in DS-UWB, while at 480 Mbps, 2.9 m for CM1 and 2.6 m for CM2 in MB-OFDM). I hereby question if their statement such as ‘DS-UWB takes full advantage of UWB propagation, and DS-UWB performance excels as speed goes up. Performance difference is natural consequence of channel physics.’ as stated in their proposal, has any ground. I require a convincing explanation before ever reconsidering my NO vote.

 

Lack of the interference solution capability
Lack of any effective mechanism to solve the OOB and in-band interference for the incumbent band users. This seems to be one indispensable feature for the UWB device to coexist with the existing and future radio services. Number of the suggested notch techniques by the DS-UWB proposers either accompany excessive performance penalty or lack technical feasibility. MB-OFDM is the frequency-domain signal processing, and possesses the necessary key feature. Without any acceptable solution proposed from the DS-UWB side, I would not ever reconsider my NO vote.

 

Concern on the time to market
DS-UWB proposal has been much changed from the original 2002 proposal. No convincing explanation has been given whether DS-UWB meets the original time-to-market assertion. Clear explanation must be given before I reconsider my NO vote.
 
Lack of the industry support
MB-OFDM is currently supported by ten major semiconductor manufactures (Infineon, Intel, Mitsubishi, NEC Electronics, Philips, Samsung, ST Micro, TI, Toshiba, Renesas) as well as by the major consumer-electronics manufactures (Mitsubishi, Olympus, Panasonic, Philips, Samsung, Sharp, SONY, Toshiba, Hitachi). Big industry alliances such as WiMedia Alliance and Wireless UWB Promoters have also officially announced their support of MB-OFDM. Industry has clearly chosen MB-OFDM as the preferred standard, and I would not ever reconsider my NO vote unless DS-UWB receives equal or larger support from the industry.
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