N
2000-09-25 j‘l’ l) l{()‘rl4J ]) |EEE 802.16.1-00/08

Project |EEE 802.16 Broadband Wireless Access Working Group <http://ieee802.or g/16>

Title |EEE 802.16.1 PHY Meeting Minutes, IEEE 802.16 Session #9

Date 2000-09-14

Submitted

Source(s) John Liebetreu Voice: 480-607-4830
SICOM, Incorporated Fax: 480-607-4806
8515 East Anderson Drive mailto:liebetreu.john@sicom.com
Scottsdale, AZ 85255

Re: |EEE 802.16 Session #9, 802.16.1 PHY Team

Abstract This document provides the minutes of Session #9 of the IEEE 802.16.1 TG PHY meeting.

This document is a best-effort representation of the actual discussion. The text provided
represents the author’s interpretation, and does not provide verbatim statements. The author
concedes the possibility that the intentions of the speakers were misunderstood and/or
inaccurately represented.

Purpose Adminigtrative & Informative

Notice This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and
Is not binding on the contributing individual (s) or organization(s). The material in this document is
subject to change in form and content after further study. The contributor(s) reserve(s) theright to
add, amend or withdraw material contained herein.

Release The contributor grants afree, irrevocable license to the IEEE to incorporate text contained in this
contribution, and any modifications thereof, in the creation of an |EEE Standards publication; to
copyright in the IEEE’ s name any |EEE Standards publication even though it may include portions
of this contribution; and at the IEEE’ s sole discretion to permit othersto reproduce in whole or in
part the resulting | EEE Standards publication. The contributor also acknowledges and accepts that
this contribution may be made public by |EEE 802.16.

Egiiegt and The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures (Version 1.0)

Proce%jures <http://ieeeB02.0rg/16/ipr/patents/policy.html>, including the statement “|EEE standards may

include the known use of patent(s), including patent applications, if thereistechnica justification
in the opinion of the standards-devel oping committee and provided the | EEE receives assurance
from the patent holder that it will license applicants under reasonable terms and conditions for the
purpose of implementing the standard.”

Early disclosure to the Working Group of patent information that might be relevant to the standard
is essentia to reduce the possibility for delays in the development process and increase the
likelihood that the draft publication will be approved for publication. Please notify the Chair
<mailto:r.b.marks@ieee.org> as early as possible, in written or electronic form, of any patents
(granted or under application) that may cover technology that is under consideration by or has been
approved by |EEE 802.16. The Chair will disclose this notification viathe IEEE 802.16 web site
<http://ieee802.0rg/16/ipr/patents/notices>.



http://ieee802.org/16
mailto:liebetreu.john@sicom.com
http://ieee802.org/16/ipr/patents/policy.html
http://ieee802.org/16/ipr/patents/notices
Roger Marks



2000-09-25 |EEE 802.16.1-00/08

802.16 TG1 PHY Session Minutes, Meeting #9

TG Session called to order:
08:00, September 12, 2000

J.Klein: Identified procedure to address editorial commentsfirst, followed by technical
comments, followed by TBDs.

Comment log:

Eﬁﬂgeenrt Notes/Comments Disposition
Reference configuration material is .

257 contained in MAg; remove from PHY referred to editor
258 Editor recommends section be deleted referred to editor
259 Editor recommends deletion of figure referred to editor
260 Remove editorial remark accepted

261 referred to editor
262 Typo accepted

J.Foerster noted overlap with MAC
sections on framing. G.Robinson spoke
263 against removing all framing references, unresolved
noting that PHY should address it for sake
of completeness.

264 Editor recommends removal referred to editor

265 Extraneous figure heading (typo) accepted

EC1 Edltor. aglded segue prior to mode A accepted
description.

K.Stambaugh noted that editorial comment did not address requirement on BS.
G.Robinson noted that heading numbers were different in this version from rev2.
J.Foerster clarified that the working document is that which had been published for
comment. G.Robinson and J.Foer ster concluded that the difference between the
documentsisin the section numbers.

268 Extraneous figure heading (typo) referred to editor
EC2 Remove subjective comment accepted
randomizer logic diagram rr n
EC3 add _a_do izer logic diagram to correspond accepted
to original document
J.Foerster: this adds Boolean expressions
EC4 .. : . :
¢ defining differential encoding accepted
Comment Notes/comments Disposition
number

EC5 J.Foerster: this adds equations defining accepted
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SRN pulse shape
J.Foerster: agreement on unification; postponed for
269 location of scrambler judged to be a later review under
technical question technical

M .Ran advocated scrambling after FEC, rather than prior to FEC encoding. J.Klein,
Liebetreu, L.Lindh noted benefits of scrambling prior to FEC encoding.

570 J.Foerster: notation change to retain must resolve
consistency with commonly used notation comment 269 first

273 Foerster: refer to MAC/PHY discussions editorial
J.Foerster/J.Klein: insert clarification;

574 K:Stambaugh: leave urlresolved, since it editorial
will be deleted. J.Klein: we agree to have
it in the table, if the table exists.

276 J_. Foer;ter: refer this to MAC/PHY editorial
discussion.

277 J.Foerster: this is a formatting error accepted
J.Foerster: this is for notational

279 consistency. L.Lindh: what is the notation | accepted
for constraint length?
J.Foerster: delete use of k for constraint
length, remove k from the Table 64,

EC6 L accepted
correct polynomial in Table 64 from 131 P
(oct) to 133 (oct).

582 J.Fogrster: remove extraneous table accepted
heading.

285 J.Foerster: this corrects the values. accepted

EC7 J.Foerster: Correcting figure numbers. accepted

.Foerster: Add missin refer

587 J.Foerste dd missing text to refer to accepted
tables.
J.Foerster: changes table heading to

288 . . g g accepted
figure heading.

.Foerster: chan le headin

501 J_ oerste : changes table heading to accepted
figure heading.

Comment Notes/comments Disposition

number

292 J.Foe_rster: this inserts the correct accepted
equation for SRN pulse shape.

293 J.Foerster: adds 3 table headings accepted

294 J.Foerster: defer this to MAC/PHY unresolved
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discussions.

295

J.Foerster: Recommend deleting this
table, but this should be checked against
the corresponding MAC table; should
resolve comment 294 first

unresolved

296

J.Foerster: This also refers to framing;
should resolve comment 294 first

unresolved

297

J.Foerster: This is a minor editorial
change; if the figure is moved into the
MAQC, it should be corrected.

refer to editor

298

J.Foerster: “Figure” should be “Table”.

accepted

299

J.Foerster: refer to PHY/MAC

unresolved

ECS8

J.Foerster: change BTC to outer code for
consistency. M.Ran: BTC should be
specified as both outer and inner code.
D.Williams: There is a higher probability
of confusion if it is specified as both.

accepted as outer
code

EC9

J.Foerster: Add this clarification so that
it is clear that the preamble length is not
a time-varying parameter.

accepted

EC10

J.Foerster: Add this clarification so that
it is clear that the modulation is not a
time-varying parameter.

accepted

EC11

J.Foerster: Add constellation MAP as
specified in the original PHY documents
(missed during FrameMaker conversion).

accepted

EC12

J.Foerster: Add note to clarify meaning of
BTC as an outer code. Liebetreu: note
should clarify that no inner code is
selected in this case.

accepted

J.Foerster:

This concludes the work on editorial comments.

Technical Comments

Comment
number

Notes/comments

Disposition

266

J.Foerster: refer this to PHY/MAC
discussion. J.Klein: This should be
resolved in the MAC.

refer to editor

TC1

J.Foerster: This change modifies the
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diagrams to place randomization outside of
the FEC encoder/decoder.

Liebetreu: If therandomization isoutside the FEC, it makes synchronization of the
randomizer morereliable. Y.L eiba: The purpose of randomization is to whiten data,
which implies appropriate positioning for randomization is outside the FEC. J.Foer ster:
The randomization should be prior to the FEC encoder. D.Williams: the randomizer
belongs outside the FEC. M.Ran: If scrambler isprior to FEC, working point for
synchronization is 1e-3 or 1e-4, then it won't be effective for burst mode transmissions.
J.Klein: Theargument isnot valid for burst, since there are other synchronization
methods applied in burst mode. J.Foerster: It seemslike you'll be better able to obtain
sync after the FEC. J.Foer ster: Note that the randomization techniqueis not specified
yet for the upstream link. J.Klein: Thisdiscussion is different from the one under
consideration. | want to finalize the current discussion. K.Stambaugh: The preamble
iIsnot randomized. Y.Leiba The randomization has nothing to do with burst
synchronization. G.Resheff: The codesin mode B are systematic, so no colorizationis
introduced. D.Williams: RS cross-over pointisle-2. There are 3 orders of magnitude
improvement in BER, so the sync byte protecting the with FEC.

J.Klein: Motion to move the FEC decoding block before the de-randomizer on the SS
block diagram and accordingly to swap the FEC encoder and randomization on the BS
block diagram. Second by K .Stambaugh.

Votetally: 8infavor, O opposed, motion passes.

. : t T thi
269 J Fogrster Recommend acceptance of this accepted
technical change.
J.Foerster: This removes ambiguity in the
packet definition for stuffing.
: . ted
212 K.Stambaugh: Clarify that the first byte accepte
is the pointer byte.
Comment . -
Notes/comments Disposition
number

275 See discussion below.
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J.Foerster: Addsafield for interleaving optionsin BTC. M.Ran: Optima
interleaving in BTC can improve performance. D.Williams: The motivation is not
clear. Liebetreu: There are many waysto write the data block to the interleaver.
J.Klein: The standard accommodates future revisions to the coding specification; to
define the future migration is awaste of time of this meeting. M .Ran: We must define
al thedetails. J.Klein: If anew code emerges, we can addressit at that time.
Liebetreu: Thedetails of the encoder must be accurately defined, or the encoders and
encoderswill not be interoperable. J.Klein: we do not want to delay the standard, so
we should put in the basic encoder description. K.Stambaugh: Moshe and Dave
should resolve this and report back tothe TG. G.Robinson: If wedon’t remove the
ambiguity, we should remove this section. J.Foer ster: Itisclear how thearray is
written, but not how it isread. Also, the alternative method of shortening is not defined.
These must be resolved. Disposition: M.Ran and D.Williams designated to report a

resolution by Thursday.
J.Klein: This should be deferred until
278 after two papers on this subject are deferred
presented.

M.Ran: Parity check is typically most
significant part. The data should be first,
280 instead of the parity, to reduce delay on accepted
data as much as possible. The LSB should
enter the channel first. No objections.
A.Gupta: Itis important to have an even
number of information bytes. L.Lindh: To
281 release the document, it is important to deferred
know how to shorten it. J.Klein: Alok
should propose an approach by Thursday.
M.Ran: It would be nice to have common
notation defining output significance.

283 . i deferred
J.Klein: This must also be resolved by the
beginning of Thursday's session.
Comment Notes/comments Disposition
number

D.Williams: What is the value of defining | accepted
symmetric codes to be preferred? J.Klein: | modification to
283 Some codes in the document are symmetric, | define gl and g2,
some are not. Liebetreu: The statement but to reject
does not add anything. J.Klein: Then we paragraph defining
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should remove it. The sentence is more symmetry as a
destructive than constructive. M.Ran: | preferred
don't think it's destructive. J.Foerster: characteristic
There is a section in the MAC identifying
the constituent Hamming codes
J.Foerster: use QPSK as only mandator .

286 DS modulation in mode B ’ ’ rejected 8-0
J.Foerster: This change makes QPSK the
only mandatory US modulation. W.Hunter: ..
. . . et revision accepted
304 The_re isn't any difference in radm_ f@ehty i Favor 5
required. K.Stambaugh: The PAR is higher opposed 2
for 16QAM. W.Hunter: The link will have
a reduced range for 16 QAM.
M.Ran: The modulation mz_:lp makes QP_SK, 589: Ran's
16QAM, and 64QAM consistent. Y.Leiba: suggested gray
Some modulations are described as I and .
Q bits interleaved, where some use 2b of | code_mapplng
. received 1 votes.
589 290 then 2b of Q, etc. J.Klein: Do we want
’ the same rule for all modulation orders? .
290: Y.Leiba's
Is there a strong preference for one over suggested gray
another? K.Stambaugh: Do we agree that code mapping
the result should maintain gray-coding? .
: received 3 votes.
(general agreement voiced).
L.Lindh: There is no need for differential
TC2 encoding in the uplink. L.Lindh: Motion to | Motion approved 8-
remove differential encoding from the 0
uplink specification. Second by Y.Leiba.
J.Klein: Motion to make QPSK modulation
TC3 map for the upstream link the same as that | Motion approved 8-
specified for the downstream link Second 0
by K.Stambaugh.
Comment Notes/comments Disposition
number
J.Foerster: this change is to make the
upstream link consistent with the
306-307 downstream link (1L6QAM and 64QAM accepted
modulation mappings)
Current baud rate ranges 10-40 DS and 5- | accepted
310 30 US; proposal to change to 5-40 for both | in favor 4
DS and US. opposed 3
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311-312

Delete section and table on baud rate
recommendations. K.Stambaugh: Reject
both comments, but acknowledge that this
topic should be addressed. J.Klein: This
comment should be rejected, but band plans
should be reviewed.

rejected
in favor: O
reject: 3

314

J.Klein: References should be removed.
G.Robinson: Rain and multipath are mixed
in this comment. J.Klein: Multipath is the
PHY issue. G.Robinson: Typically the
multipath is 15dB below the signal.

J.Klein: The question is whether we insert
this statement as an introduction.
Recommend that the first paragraph is
accepted and the remainder is rejected.

accepted as
modified,;

in favor: 2
reject: 1

J.Foerster:

This concludes the technical comments.

Liebetreu: Isthe plan to now address the unresolved comments that are not referred to the
joint MAC/PHY meeting?

J.Foerster:

Yes.

J.Klein: We'll approach the unresolved comments by considering the contributions that have
been submitted.

J.Klein presented document 802.16.1c-00/06 FEC Par ameterization for Control
Channel Information and document 802.16.1¢c-00/07 FEC Parameterization for Data

Transport.

J.Foerster:

Now we can continue with comment resolution.

Comment Notes/comments Disposition
number

Y.Leiba: Make code types 2 and 3 optional

for burst DS Mode B; simplifies

requirement for compliance. J.Klein:

. . accepted as

Coding presentations (see note above) e

o modified
278 indicate that all three code types are .

necessary. A.Gupta: Having additional In favor: 6

y. A.LUpta. g opposed: O

inner code capability provides more
flexibility. K.Stambaugh: If you need the
flexibility, you can put it in, so make it
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optional. J.Klein: Yes, that's a valid point.
Y.Leiba/K.Stambaugh: Make codes 1 and
3 mandatory, but code 2 optional.

J.Klein: On Thursday from 08:00-09:30 we will have ajoint session with TG2.

293 Add heading to Table 77. accepted
300 Accept first byte as byte 1 accepted
271 Formatting problem refer to editor
313 Comment on TBDs rejected

J.Foerster: Should we start filling in TBDs?

J.Klein: Sure. Let’'shave Jeff present his submission on open issuesin the PHY'; it should
help to identify what we should do about the TBDs.

J.Foerster presented document 802.16.1-00/01, Summary of Open PHY Issuesin
|EEE 802.16.1.

J.Foerster: We need to address coding for the PHY/MAC control message portion of the
frame.

A.Gupta: For the PHY/MAC control portion, the outer code could be RS(30,20) if the inner
codeis (32,16) convolutional instead of the inner code specified, the (24,16) convol utional
code.

J.Klein: But the code specified is RS(40,20) and inner code (24,16) convolutional.
J.Foerster: We need an allocation map once per frame.
J.Foerster: Canwe haveamotion to insert thistext?

The PHY/MAC control portion of the downstream frame shall be
encoded with a fixed set of parameters in order to ensure that all
subscriber stations can read the information. The modulation
shall be QPSK, and the PHY/MAC control portion of the frame shall
be encoded with an outer (40,20) Reed-Solomon code with a (24,16)
inner convolutional code. There must be a minimum of 2 codewords
per control portion of the frame when a downstream allocation map
is present.

Motion by W.Hunter, second by J.Klein. Infavor: 7; opposed: O.

J.Foerster: Nextisthe randomizer logic diagram for Mode B downstream. Added
descriptive text paragraph.

J.Foerster: A longer polynomial should be used for longer transmissions.
J.Foerster: Weneed amotion to insert this language.

Randomization shall be employed to minimize the possibility of
transmission of an unmodulated carrier and to ensure adequate
numbers of bit transitions to support clock recovery. The stream
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of downstream packets shall be randomized by modulo-2 addition of
the data with the output of the pseudo random binary stream (PRBS)
generator, as illustrated in the following diagram. (insert
Figure 138)

At the beginning of each burst, the PRBS register is cleared and
the seed value of 100101010000000 is loaded. Note that a burst
corresponds either to a TDM burst starting with a frame start
preamble (Preamble 1 in the next section) or a TDMA burst starting
with a shortened preamble (Preamble 2 in the next section). The
seed value must be used to calculate the randomization bit, which
is combined in an XOR with the Ffirst bit of data of each burst
(which is the MSB of the first symbol following the last symbol of
the preamble).

Motion by J.Foer ster, second by J.Klein. Infavor: 6; opposed O.
J.Klein: We'll continue tomorrow at 08:00.
TG Session adjourned:

6:00 p.m. September 12, 2000

September 13, 2000
802.16 TG1 PHY Draft Editing Session Minutes

TG Session called to order:
08:15, September 13, 2000

J.Klein briefly discussed preamble sequence generation technique advocated by Siemens, highlighting that a
presentation on this topic will be forthcoming.

J.Klein noted that the TG is not in a position to leave the topic of additional modulations open, due to the
timeline considerations. However, he noted that if a member desires to propose an additional modulation
technique, it may be done through the letter ballot procedure. J.Foer ster asked whether there was any objection
to removing reference to additional modulations. No objections were voi ced.

J.Foer ster asked whether it is appropriate to provide additional optionsfor allowable frame times.
K .Stambaugh noted the presence of another table referring to physical sots per frame. J.Foer ster suggested
revisiting the question when the topic of baud rates is addressed.

J.Foer ster noted that baud ratesin the draft were selected based on a 0.25 rolloff factor. Liebetreu suggested
that the baud rates be defined in a set of ranges, to address cost factors associated with high baud rates, for
example 5-20, 10-30, and 10-40 Mbd. K.Stambaugh advocated the use of atable that defines minimum

ranges. Other rates outside the minimum range may be defined asoptional. L.Lindh suggested that 20 Mbdisa
good center of rangevalue. D.Williams expressed concern that the standard would be less competitive if the
maximum baud rate is lower than 40 Mbd. C.Belfior e commented that the motivation should not betied to
ODU or RF, since the frequency trandation problem is not heavily dependent on baud rate. He also noted that
and that low values are of little importance in this application. Further, he noted that many countries have space
above 50 MHz. K.Stambaugh noted that the 12.5 and 14 MHz channels had a high level of importance.
J.Klein identified ETSI 56, 28, and 14 MHz band as important, aswell as 36 MHz. J.Foer ster added 21 MHz
tothelist. J.Foerster constructed atable of baud rates based on channel bandwidths and rolloff factors,
constrained by physical dot and frame time constraints. J.K lein commented that the resolution in baud ratesis
an important factor in defining baud rate tables. K.Stambaugh suggested that 200kHz resolution is appropriate,
sinceitisdivisible by 4kHz (for symbol/PS and frame size constraints). J.Klein proposed 500kHz step size;
K.Stambaugh consented. K.Stambaugh commented that the standard should address discrete baud rates, and
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allow manufacturersto provide additional capability at their option. J.Klein agreed, and recommended that the
standard should contain atable to address this requirement. J.Foer ster will add the appropriate language and
table to the draft, for review on Thursday.

J.Klein directed the attention of the TG membership to the subject of preamble generation, and introduced
Claudio Santacesaria (Siemens ICN), who presented his ETSI BRAN contribution on CAZAC Preamble
Sequences, BRAN19.5d044. J.Klein invited additional contributions from interested parties by Thursday
morning.

J.Klein directed the attention of the TG to the topic of power control. J.Klein noted that the System
Requirements document may contain the appropriate values for power fade rate and depth. C.Belfior e noted
that fade rates of 100dB/s will not be seen in bands above 15GHz. J.Klein indicated that the correct rangeis 10-
30dB/s maximum. The TG resolved by consensus to set the power control rate at 10dB/s, subject to confirmation
that this value does not contradict the System Requirements Document.

Motion by J.K lein: Include the wording

The power control algorithm should be designed to support power attenuation due
to distance loss or power fluctuation at rates of at most 10dB/s with depths of
at least 40dB.

Second by G.Robinson. (K.Stambaugh checked for contradiction of System Requirements Document, and
found none.)

Motion carried by voice vote.

G.Robinson: Power control update must prevent carrier dropout. G.Resheff: The MAC update setsthe
frequency of power control adjustment (update). J.Klein: Therateisonly 0.01dB/msec; this provides great
flexibility tothe MAC for update rate. W.Hunter: Therea metricisthat it must be done without loss of data.
J.Klein: We have consensus to add the phrase “without dataloss’ to the power control paragraph (no
objections).

L.Lindh: Addto Table 3-1 the entries of 20-30dBm with accuracy +/-5dB, 10-20dBm (+/-5dB), 0-10dBm (+/-
5dB), -10-0dBm(TBD), -15 to —10dBm (+/-7dB), and —25 to —15dBm (+/-10dB). W.Hunter: If you're
walking it up or down in 0.5dB steps, you should be able to maintain accuracy of 0.5dB. Y ou don’'t want the
power control circuit to be more expensive than the PA. J.Klein: Accuracy of 0.5 dB on higher level signalsis
fine, and lower accuracy on lower level signals. K.Stambaugh: If the step sizeis greater than 5db, accuracy is
1dB, if less...G.Robinson: Step sizefiner than 0.5 dB doesn’t really do any good. J.Klein: We need more
than that, sinceit trandatesto aMAC message. G.Robinson: Accuracy isn't asimportant as step size because
you'll walk the level in; the power isrelative. J.Klein: Let’stry to smplify, defining step size and number of
steps. K.Stambaugh: But we need to define the accuracy of the step. J.Klein: It cannot be maintained
throughout the full range. G.Resheff: Maybe use a step size that varies across the range within some limits.
L.Lindh: 0.5dB isquitesmall. C.Belfiore: The step should be independent of the absolute power; it should
al be under the control of the basestation. On arelative basis, you can do much better than 0.5dB, and the cost is
amost nothing. The valuesin the table are very achievable on an absolute basis. Y ou also need a gross number,
because you'll runit up dueto interference. To avoid this, you need intelligence at the network level, and then
something large in size is sufficient. For 64QAM, on aclear day, you'll cream the whole area, so you'll need to
run a alower level; you'll always betelling all the CPEsto lower their power. Getting back to the question, |
think these numbers are very achievable.

Resolved to set step size to 0.5dB, with step accuracy +/-0.2dB.
L.Lindh: Do we have aneed for absolute power level control? C.Belfiore: You don't need it; when anew

station comes on, you step it up from minimum level. G.Robinson: Wedon't say that new terminals should
enter [the network] at lowest power, maybe we should.
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(SS) Minimum Tx level at maximum power level setting J.Klein: If we define minus 23dBW per Mbd, we're
ok. For example, -10dBW is 20dBm for 20Mbd. C.Belfiore: Why force everyoneto transmit at such ahigh
level? J.Klein: Typical installationswill have several km distances. C.Belfiore: If you put it too low, you'll
prevent certain services from being supported. J.Klein: Let'srelax it by 3dB, to minus 26dBW/Mbd. Then
—13dBw is 17dBm for 20Mbd.

(SS) Tx power level and range J.Klein: The range should be set at >40dB, but Tx power is a coexistence
guestion. J.Foer ster modified the draft to address Tx dynamic range, but not power level.

Codeword length constraints J.Foer ster: Minimum RS codeword length is 6 bytes. If alarge codeword is
followed by a short codeword, there’' s a question of whether the decoder will have time to decode the large
codeword.

Basestation maximum Tx phasenoise J.Klein: My recommendation isto use integrated phase noise, rather than
specifying the mask. What isthe rule of thumb? Isit the minimum constellation phase separation, divided by 10.
W.Hunter: A good PL-DRO will run about 1.9deg, which will put you afew tenths of adB from theory for
16QAM. C.Belfiore: Theintegrated phase noise should be about 1.6deg rms, for both sides for16QAM.
J.Klein: Thiscorrespondsto 1.3deg on each side. K.Stambaugh: We should note that this assumes a
receiver tracking loop bandwidth, say 1%.

W .Hunter: The spectral mask specification should be per the relevant local regulatory requirements. J.Klein:
That’ s the right approach, | agree.

A consensusemerged (J.Klein. J.Foerster, W.Hunter, J.Liebetreu, C.Belfiore) that 1.0dB pk-pk
ripple over the signal baud rate bandwidth for composite amplitude ripple is appropriate, while 10% of symbol
period (64QAM) and 20% of symbol period (16QAM) for group delay is appropriate.

Further, the TG agreed to defer ACI and CCI specifications to completion of the relevant coexistence document
(TG2). Since the document does not exist, these specifications are temporarily removed from the specification.
Spurious emissions were moved to be situated close to spectral mask (out-of-band) and specified to be “ per
relevant local regulatory requirements’ (W.Hunter).

J.Foer ster then constructed the corresponding table for basestation receiver performance specifications (dynamic
range, receiver equivalent noise floor, maximum input 1dB compression point, adjacent channel interference),
based on contributions from J.Klein, W.Hunter, K.Stambaugh, G.Robinson, C.Belfiore, G.Resheff.

Dynamic Range 70dB above receiver noise floor.

Receiver equivaent noise floor -105dBm (includes noise floor for a IMHz noise bandwidth, noise figure, and
other implementation losses).

Maximum input 1dB compression point -25dBm (G.Robinson).
J.Klein: We have ajoint meeting with the MAC group tonight from 6:00 to 7:30.

TG Session adjourned:
5:00 p.m. September 13, 2000

September 14, 2000
802.16 TG1 PHY Draft Editing Session Minutes

TG Session called to order:
09:15, September 14, 2000

J.Liebetreu presented the report of the ad hoc reporting group charged with resolving the BTC encoder
definition (Liebetreu, Williams, Ran)
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J.Foer ster noted that it isa complication to have two shortening approaches in the standard.

K. Stambaugh asked whether all bytes of the encoded array must be transmitted in the case where the payload is
shorter than the payload size for optimal encoding.

Consensus emerged to eliminate the codeword sizes that require bit-level shortening. (K .Stambaugh,
J.Klein, D.Williams, J.Foerster). Thiseliminatesthe need for additional shortening bits.

K.Stambaugh noted the need for unambiguous definition of the procedure for applying BTC to payloads of any
size.

J.Klein reported on the encoding procedure for Mode B concatenated codes with shortening.

J.Klein reported on CAZAC preamble sequences. He proposed using 3 best CAZAC16 sequences, denoted X,
Y, Z. For the downlink frame his recommendation isto repeat X twice, for downlink TDMA use Y, for uplink
use Z repeated N times.

Y.L eiba reported on the 802.11 preambl e generation method, adapted for 802.16. The proposed preamble has
two distinct segments, one for sync, one for frame delimiting. The SYNC segment will be 3-microsecondsin
duration.

J.Klein asked what method should be inserted into the draft. L.Lindh indicated his support for the CAZAC
preamble generation method.

J.Foer ster noted that the uplink preamble is programmable and therefore does not need to be further specified,
but that the CAZAC sequences seemed appropriate for the downlink (Mode B)

J.Klein asked if there were any objections to including the CAZAC sequencesin the specification for the
downklink Mode B preamble.

Motion by J.Klein. Include the wording:

The downlink preambles will be based on a CAZAC16 sequence. To delineate the
downlink frame start use 2 repetitions of a 16-symbol sequence and to delineate a
TDMA burst use a 16-symbol sequence.

Second by J. Foer ster. Friendly amendment offered by Y .Lelbareected by JKlein. Infavor: 4; opposed 2.
Motion passes.

The TG discussed using a Nx16 symbol preamble, for N = 0,1,2,3, or 4, using the 16 symbol CAZAC sequence.
Consensus emerged and this was adopted without objection. J.K lein noted that a specific sequence must be
defined.

TG Session adjourned:
12:15 p.m. September 14, 2000
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TG1 Session called to order by J.Klein:
08:20, September 14, 2000

J.Klein led TG1 in constructing a motion for submission to the Working Group in the Closing Plenary:

Initiate a Working Group review of the IEEE 802.16.1 working document number
802.16.1-00/01r4 (to be constructed by incorporating the resolved comments listed
in 802.16.1-00/04 into document 802.16.1-00/01r3). The review will run from
September 29 through October 30. See Call for Comments 802.16.1-00/05.

Accompanying discussion: J.Mollenauer: | have most of the resolved comments folded into the document
now, but | need to be sure that | have the correct disposition. C.Eklund: Phil isthe official holder of what we
have done. J.Klein: Do we want the motion to indicate who isto be involved in this comment resolution
process? R.Marks: Putitinthe Cal for Comments, but this motion could refer to the Call for Comments.

The TG then proceeded to compose the Working Group Review Call for Comments. R.M arks: When thisis
issued, the working document isavailable. J.Mollenauer: I'll haveit as soon as possible (in time for the WG
Plenary).

G.Sater led TG in composing the Call for Contributions for the 802.16.1 Convergence Sub-layer Annexes
(MAC Annex Call for Contributions).

The TG then composed informative material addressing 802.16.1 PHY Minimum Performance Requirements for
the Call for Contributions.

TG Session adjourned:
10:00 a.m. September 15, 2000.



