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Introduction

Propose a scheme tormultiplex adifferent types of User
channels fiexiply inran OEDMA mohile cellular system
e Contigueus subcarrer channel fer sukband scheduling
e Distributed subcanrier chanmnel for diversity gain

Simultaneous suppert ofi these two types of channels was
related to one of the open Issues frem; LLetter Ballet 1 and 2
Comments

\\F"\lﬁus proposals and the new SGPP2 Ultra Mehile

%ba d (UMB) standand support similar schemes, [1];




Mobile Cellular Channel
Characteristics

Users may be located i a peor geemetrny or with high
mobility
Noet a specific subband that has significantly better C/l than others

At high mebility, the channel guality feediback will become out-oi-
date at the time of scheduled transmission

May: not be benefited from subband scheduling

e ay be moere beneficial torhave transmission eVer subearrers that
Span acress the entire handwidih

lo maximize frequency: diversity: gain

1{Q some user channels may be highly
C EK Js\elective
SVAGYaNtagEoUS, to have the user transmission; oVer the subbands

irlzti rlzlY \bette\\C/ |




Subcarrier C/I Characteristics
- Example for Slow: moeility

Subcarrier CMl variation [User #3 (16 users), 3 kmth, SCM] 3 km/h

Spatial Channel
Maedell[1] [2]

16 users/sector




Subcarrer C/I Characterstics
Example for High Moebility

Subcarrier O/l variation [User #2 (16 users ), 250 kmth, SCM] 250 km/h
0 Spatial
Channel model
16 users/sector

Time Slot Index




OEDMA Channel Multiplexing

Based on the channel characteristics , OEDMA
channels can be classified into two different

types in general:
1. Contiguous Subcarrer Channel (BRCH)

Consists ofi a contigueus bleck of physical sulbcarriers

Allocated channel unit usually i the form of a tile hecause
ofi the' contiguity’ In time anadl freguency.

\Allocation pased on flieguency subband scheduling
\Distributed Subcarnier Channel (DRCH)
Consists of subcarriers that are distributed acress the

stem bandwidth
A\/&zta eous for freguency. diversity gain




Channel Structure inf MBTDD/EDD

Eenward Link
e Symbol Hopping mede

Similar to distributed subcarrier channels

e Block Hopping mode
Tiles ofi fixed size: 16 subcarriers by 8 symbols (slots)

Three different pilet patterns
18 or 24 pilet tenes per tile

Similar te contiguous  subcarrier channels
se Link

\B4ck\hopping

)| of\ﬁ ed size: 16 subcarners by 8 symbols (slots)

® w%iffer At pilot patterns
1.8\er 24 {ottones per tile




Proposed Design

Commoen primary: plots with Staggering

Eor multiple transmit antenna systems,
additienall pilet tones can be allecated in the
adjacent time slots on the same pilet subcarriers

DRCH
e Users with peor geemetny or high mobility

e Start with the: set o subcarrers In Immediate
\djacency o the set of primany: pilet subearriers
%‘f Improved channel estimation accuracy.
NR%DRCH allocated based on number of
o NG Certain critera
e \oor g}eometry, high mobility

4




DRCH

DRCH assignment Rule

Eirst DRCH (DRCHO) inithe frame - allocated te the set of
subcarriers immediately below: those that carry the' primary pilet tene;
Second DRCH (DRCH1) - allocated to the set of subecarriers that
carry the staggered pilet tone;

Additional DRCHI - allocated| te) the set of sulbcarriers immediately
fiellowing DRCHO o DRCHI, alternatively.

Subecarrier location can lhe easily identified by DRCH

channel iIndex “n”

» " Define:
\ol\l_ N'Qgry_pilot = [ndex of the first primary. pilot subecarrier
o BLS . Spacing = Spacing between primary pilet subcariers

\‘r\fki subcarrier allocated to DRCHRN

aRy._ pilet + n, n even;
et Pilet_SC_spacing/2 + n, n odd




Channel Multiplexing Scenario

Multiplexing of contiguous and distributed channels

Frequency
(Subcarriers)

Time (OFDM symbols)
[] Dedicated tile pilot Il Primary pilot

Pilot_Tsamp_space/, Optional dedicated tile pilot [[] Staggered Primary pilot
(Tile width} | (for high mobility users)

-4——— Pilot_Tsamp_space

5 [
Pilot orientation ¢

ol Pilot orientation 0

o

p

p_space/2

Tile_Fsam|

Pilot_Fsam|

Pilot orientation 1 =]
m

H R
Pilot orientation

Pilot orientation 1 Pilot orientation ¢ 1

p_space

O

Pilot orientation ¢ Pilot orientation 1 Pilot orientation ¢

=
8
vig
5
a

Scenario of 2 active DRCH | Scenario of 1 active DRCH

Notes:

(1) For multiple transmit antenna systems, additional pilot tones are included adjacent to the ones shown above, in the time dimension
(2) Channel estimation at the receiver can make use of both primary and dedicated pilots




BRCH

Eor users with fieguency: selective channels

e Exceptionallchannel guality’ at Speciiic pertions of
the spectrum

e A Set of contigueus sulbcarriers frem that subhand
may. be allocated

e [Higher spectral efficiency’ and link reliability

e Resource (Time; Ereguency) allocation units are in
e form ofitiles
ntigueus time slots (symbols)




Tile Structure

Tile Structure

e Elexible in frequency subcanrier dimension

[Dependent on the numier of available subcariers after
DRCH assignment

e Pilot tones lecated at diagenally’ oppesite corners
e W possible pilot orientations

e Optional pilet tones can be Included at the mid-
point of the tile edge

%:émaller tiles can be aggregated inte bigger tiles
- Hentation of piletscan e chesen| to SUppoIit certain

VoJe Q/IIMO modes Iffdesirable

Pilot oriehtation 0

Pilot orientation 1




BRCHI Addressing

NUmer of contigueus sulkcarrers available for a
tile varies depenadingl on the number of DRCH

allocated

EFor BRCH m, number ofi freguency: sulbcarriers
= Pllot_SC_spacing/2 — n med 2, m| even;

A numiber off DRCH assigned
= Pilot SC_spacing/2 — (n-1) mod 2, m odd




Forward Link Control Channel

Controll information needs te be received by allfusers
N the coverage area of a Sector

Eerward link control channel torbe transmitied in the
time slets (symbols) using the same sulcarrers as the
common prmany: pilet channel

An additionall fiorward! link control channel to he

\Ta@itted In time slets (symiols) using the same

camiers as the staggered piloets

\ Iy

SuUfacarriers to take advantage of freguency.
cliversiiy cfelig




Channel Quality (C/1) Measurement
Eeedback

C/l feedback by access terminals (Al

e Vean and standaradl deviation of piiot C/I measurements
Tlaken acress all pilot subcarriers (SC) in the freguency dimension, I.€.,
fior measurements taken within the similar time frame

e [he best N pilet C/I measurements, Including the indices of
the pilet SC

\alue ofi Ni parameter to be configured at the access network
Can be broadcasted as part of the Systeminfe threugh the primary:
broadcast control channel, pPBCHO
\‘[Alternatively, N may alse be included as part ofi the information
yansmittediin the ferward link shared contrel chamnnel
shall feedback a “maximum” of N pilot C/I
neasure ents, Including the pilet SC Indices, that are
Hroehan\he computed mean acress all the pilet SC, in
| \I‘r\e orty, as the ‘Delta’ above mean
(51 = I\)\easurement ofi pilot SC x
el < = (G/), - (/)




Support ofi Freguency Hopping

Ereguency Hopping
e Both hopping and nen-nopping modes are supported
e [Hopping moede

e

Mapping between the logical sulbcarriers andl physical
subecarriers changes over time according| te a pre-determined
seguence

LLegical channell structure as described earlier remains
Uunaffectead

Supported by MBTDD/EDD: (802.20 standard drait)
n-hepping moede

eguency planning requiread te place pilet subcarriers at
fix\d off&t flion these In adjacent sectors



Intercell Interference Control

ntercell interference can be minimized in the
propoesed channel multiplexing structure

Distributed subchannels (DRCH) may: be
transmitted at the maximum pewer, P,
e Users are typically at peor geometry: (low: C/l)

Band scheduling subchannels (BRCH) may: be
transmitted at Iower pewer

\.Users are typically: at better geemetny (high: C/l)
mial transmissions at a lower pewer, P,
ithi éach HARQ re-transmission,, the transmit pewer
én\be increased py a fixed step, AP:
P NN= PN+ Npa AP

) \ aximum number off HARQ re-transmissions

meax




Comparison withr MBTDD/MBEDD

Channel Structure

e Current 802.20 standard adraft (MBI DD/EDD) dees not
Suppert symbel hepping and block hepping USEers
Simultaneoeusly in the same. cellisite

e Our proposal suppornts hoth types of Users simultaneously: in
the same cell site

e Both hepping or nen-nopping Modes are supperied

Tile format and pilet structure
e Current 802.20 standard draiit supperts a fixed tile size of 16

\%charriers X 8! OEDIVI symbols; with 18 or 24' dedicated piiot
b s per tile

%;al supports flexible tile size, with: 2' pilot tones per
o

\m\%

i BI S channel estimation Using a cembination; of common,
[ (and\s\taggered) pllots and dedicated pilots on the tile

e Inecreased to 4 pilot tenes i necessary.
loweroverhead especially for SISO users




Major Changes Reguired

Include additional tile fermats for the forward link, Section
0.3.2.6.2.3.4 E-DPICH Formmat 3; modify Table 70, Section

7.4.6.3.1.2

Include additional tile formats to the RL, Section
0.4.1.6.1.1.3; modify Trable 70, Section 7.4.6.3.1.2

Include an additienal field (1 bit) In the link assignment
block te Indicate which type off channel structure IS
assigned

Assignment message Include channel index; with

Nﬂformation anout the numier off assigned DRCH, in the
aseof BRCHI assignment

%s of new tile format, include one bit for the pilot
gienialion, and an additional  bit te iIndicate If the optienal
Pildhiones are Lsed




Conclusion

Current propesal supperts an MBWA system that can
optimize user and system throughput perfermance By
Using channellknewledge

I the albsence of channel knewledge, user and
system can benefit from fregquency: diversity: gain

An Improevement over the design as descriked! in the
current version ofi the: standard draft

New! tile structure which Is; flexible in| size with leower

w.ilot everhead
\3180 USEers can be supporteadl efficiently, as most of the
edﬁ%ﬁc‘i pilot tenes In the adopted tile design are

[edbindant for SISO users
§§ial\for pUrSty: trafiic that may: censist off small data
el

9215} as the granularity: ofi resource assignment IS
EIEESE \
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