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1

515

LTE (Long Term Evolution) & 3GPP 4141l 5E (1) 3G vl kArvtE, (LY 2K OFDM Al
MIMO £, LTE 4324 FDD 1 TDD WA L. Hil, LTE-FDD 7E 20MHz $ii 7 88 T f)sk
b3 % A2 A E] T 47 100Mbps. 14T 50Mbps. LTE-TDD ([ Pyl sy TD-LTE) f15zbrik
B b AT TWIRIRCEL R R TR AL

[121[3][4]2 EZH A LTE WEZ AR R T by AT RS FE s ) B i 5
5 PR (A AR EP R, BTN S AN [21FR T R RS BT AR B R, 8RR
N RALE . [Bid T A MRS R [41iE T &AL .

LTE i AT Y BA5 8 (518 G35 T R AL M B A 2R BE R 12 165 2 0 PUSCH, I AIRAEHid
HEEHE 4 PUCCH, I TBENEEAR PRACH, DLEHIT FATEEHRNE) SRS, FA7#p#
FIE AR SR 1 PDSCH,  RIR &40 % ) BLZ 115 4 1021518 PCFICH. PHICH
#1 PDCCH.

ASCHGR NS LTE EATR AT ACE . 0P 1 P, LTE AT 280 Al i AL PR 45 AR 282 1 #20i
I, DLKBE S I e . LTE T ey EATEERRHLIN 28— D AR AE 5 N3 243

o, IR RAT R AT A FE A R AT % . PRACH SR RIIL & BAT Y ERAS TG AN R] 1 AR5 44
b, A AR B K, — IR PRACH, — kA T3HE MATWEEIE . A SCIEAT#H R A
“PRACH Hiismi Sidc e . JCJE#EMN “ LATHN FFT” .

T ATRISFFT po— PUSCHH: I
BT H " ggu - PUCCH# I HL
SRS IED SRSHHL

PR’;%;Q’;;;T"' &l i;TiAﬁ?% L PRACHE AL

B 1: LTE _bATE v b3

TIHES T — R 5H T LTE 534740 H#E ) SoC (System On Chip) . X% SoC %:-T Tl f
KeyStone %24, %444y H A CL it T W ——KeyStone | Al KeyStone Il. KeyStone | 5 &It T
40nm L2, BFEW T A SoC #fF8 5.

e TCI6616, VE4HTERIZ I[5]

i > RE&EO

AT A

e TCI6618, #H4NTklZL[6]

e TCI6614 F1 TCI6612, TE4HNTERIZ IL[71F1[8]

e TMS320C6670, TE4H%ElZI[9]

KeyStone Il 53T 28nm L, il T4 SoC #fFi 5.
o TCI6636K2H, 417 kIZ I[10]
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e TCIB634K2K, PE4H¥EIZ I[11]
e TCIB638K2K, FEANHRIZI[12]
e TCI6630K2L, TN K2 [13]

P IX Se g - #0 BAT 2 4ERE ), CFF GSM/EDGE. WCDMA. TD-SCDMA. WiMAX. LTE ffJ5
B BB SEI . BT IX L 28 1) DSP #% %R 72 ¢66x, HNEAIR. TCI6614 F1 TCI6612
ir — % ARM Cortex A8, TCI6636K2H FI1 TCI6638K2K 77 4 it ARM Cortex A15, TCI6630K2L
w28 A15, ENIRRSCFRBEZE DAL, I3 ramE (F2, 2 3) MLt X HalH T
5T OFDM ekt (wireless backhaul) , 1 LTE relay ¥,

A HITAE R KeyStone #84F FSZIL S 24 LTE FATIE A Ao AL . I8 KeyStone #4:
H, 4 TCI6630K2L & hAliabFEfE e, FRoA DFE fb, %l id IQNet BLH AN 2 48 5 28 A
E. B HRERE DX TCI6630K2L kUt 8112 IQNet, X Eds Rt 1/2 AIF2. 1QNet
A AIF2 #f8 F PktDMA PE At W1, A7 877 ARk ASCH AIF 4i— 451X IQNet #1 AIF2,
R AT AL T VE RN E T % . T KeyStone | fIT 1l i AIF2, i5&%[14]1M1[15]. X< T
PktDMA, 1EZ%[16]. R&4% N1 —HELE T, LT RP AT ER T, A=A 52mf
B AR SCHE SRR AL, NIRRT, SUMIR 5 B AU 458 BRI 55

FEA AT TARAE LA I SR AR b, X 20MHz #GE 30.72Msps, 1M & 48 HiE # fEE 2 A IX
FEMIBLIERL, XN 2 REEF/BLZ Bk . XX R Me 8, SeR2REE, MR E D
WAL ERBEPR . AFAE TSR B R BEIR o AT 3 g 1) A B RS R SR e AR SR I B A
BBy . AL T E KeyStone #344_H FFTC R4 N 28 58 B v AE 2 OB AE e, IR R 2k
B VR 2K 450 45 ) EDMA 33547 BB 715 . 1% 7 A3 A S Bk 3% B IS, IF B T Rg
Hi FAR AR AR R B 5 . A SCIEZE T i c66x Al FFTC 3 [7) 52 it PRACH INF 4% #e i) 7732,
IR T ST k. ZOT RN TR FFTC. NA7E. BRI, (H38hn T c66x k. F iR
I 5 RGN R RS LR A [E () PRACH I 8l #6773 . 5T EDMA, i5&2%[17]. %X T
FFTC, EZ%5[18].

RICHRHG “755 Bk OFDM -2,

EATHING FFT

K 2 DL/ TCI6634K2K B TCI6638K2K 231 2 4~ 8 K2k TD-LTE # s N, ik 1 AT HT i
FFT iit, X TXYRx@IE. flow. Q (ACH Q XA  Tx fl Rx #1845, Acc

(CASCH Acc 7~ Accumulator) W)L TEIRME A, AR R IME IS REAE . AH I i EFN
EQIVERTE- IRV R i

EARIX B DL 7 TCI6634K2K/TCI6638K2K L3Il 8 K4k TDD M A, A SCHEAR 1) Bt Sbr b
& TAERTH KeyStone ## ESRBL &My 5. T ER, X7 TCI6634K2K/TCI6638K2K, =4
ANER PR B RN A B e m kg CHLAn(E A RB B3R AT Al (5 8 Al v I 3 A 8 ) MU-MIMO IRC
Yy, N ATRREUR BN B iR 300Mbps,  REECE 400 DMEOE R AR Hat e e,
A SCHF 8 K&k TDD =4 .
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BT A A BUR AR B AL BRI, RN AR R e, B AT DARC E A A A
5. HEE| A FFTC A] LAME— N5 I S8 R 8 Ukl 1/2 T3 1L 1) 2048 5i FFT,
NTREGE I, ER— N30 1 EAT RIS FFT ALB il —4> FFTC 58

K 2 th R B E AL ] 7 T5RmE . 8 /N cB6x B N 2 4, #% 0~3 &4, #% 4~7 =%
—H, BHAE AN WA % 0% 1 4B PUSCH, P EiE i K& n 1, 13
Mt By 15 1% 2 4% PUCCH #1 PRACH; # 3 4b# NTH1 SRS, 3 BAT FMis )G — M
5 ) SRS, LK UpPTS W SRS. % —#H NI T 55 —4HAHEE.

. Data symbols locating in LL2 of c66x 0/4

. Data symbols locating in LL2 of c66x 1/5

Descriptors . Pilot symbols locating in LL2 of c66x 0/4 . UpPTS symbols locating in LL2 of c66x 3/7
routing path

. Pilot symbols locating in LL2 of c66x 1/5

N_UL_TTl is the number of UL TTIs in one UL/DL switch UL subframe UpPTS
period which is 5ms for UL/DL configuration 0~2, or 10ms for Symbol
3~6.

01 2 3 4 5 6 7 8 9 10 11 12 13 12 13
N_UPPTS_SYM is the number of UpPTS symbols in one UL/
DL switch period. Antenna 0

For FDD, N_UL_TTI = 1 and N_UPPTS_SYM = 0. 1

In SL2 or DDR

FFT Tx Acc List | FFT Tx Acc List
Buffer (Ping, Buffer (Pong,

[(N_UL_TTI"14+N_ | [(N_UL_TTI*14+N_}

UPPTS_SYM)'8+1] | UPPTS_SYM)*8+1] [\
32-bit words 32-bit words

~ o o A~ w N

Acc?:f\‘;nnel NS

The Tx descriptor nsL2 (Ao che e

one L
TTI repeat
N_UL_TTI times,
expect for UL/DL
configuration 6 in
which case
repeating only 3
times.

R ~ Routed to
Routed to
haQo  QPend Q1.

Qpe
set for one-subfi

Rotited to QPend

Array consisting of addresses of all
FFT Tx descriptors for UL TTl in
order within one UL TTI burst
(N_UL_TTI*14*8 32-bit addresses)

Dy

Tx Q0
- ~.Return Q
UpPTS descriptors are not shown here. Tx PKKDMA

[N RN NN RN NN RN AN N NN NN RN NNET - Tx Q0

EDMA
(AT timer event)_

InSL2

EDMA Rx PktDMA links five descriptors from one Rx FDQ
Array consisting of addresses of all (AT timer event) Tx PKIDMA' and pushes the linked descriptor into one Rx queue.
FFT Tx descriptors for UpPTS in .
order within one UL TTI burst |-~ FFTC Rx QPend Q0
(N_UPPTS_SYM'8 32-bit
addresses)

T INT to c66x 0/4

Example: N_UPPTS_SYM =2 T ceexons (Pop in INT handler)
Confi Tx/Rx channel i Rx QPend Q1
onfigure during driver init. g v}~ INTtoc66x1/5

& CB6x 1/5 (Pop in INT handler)

Rx QPend Q2
@ tx aif_mono_mode=0.
@ priority=any. = INT to c66x (1+2)/(5+6)
@ tx_enable=1. "™ C66x 1/5 (Pop in INT handler)
@ rx_enable=1. Rx QPend Q3
. 11— INT to c66x 3/7
"4 CO6X 317 (Pop in INT handier) FFT Rx Acc List Buffer (Ping,
J oL T
Acc -] 5)+N_UPPTS_SYM*(8-2)+1
Rx General Q (Acc channel I 32-bit_words( 111
T T O S O -
P UpPTS descriptors are not shown here. <" e FFT F?;(NAECLL:;&:J@;PO"Q'
Rx PKIDMA 5)+N_UPPTS_SYM*(8-2)+1]
32-bit words
Rx FDQ 1 (FDQO,1.2,3 of flow 1) In L2
~<——Descriptor set for one UL/DL switch perlod—» QDMA In SL2 or DDR
. - Array consisting of addresses of all FFT
; O O T T« Manualevent
Rx PktDMA during UpPTS ™ Rx descriptors for UpPTS in order
e T ‘config) (N_UPPTS_SYM*8*3 32-bit addresses)
Rx FDQ 0 (FDQO,1,2,3 of flow 0)
t <~PONG—
O O O O O T eeees DO O T T eees T s T OO O e ANANRRNNN]
bol ~<—Symbol 1~2—» bol 4~6— ymbol 7~9— ymbol 1 <—Symbol 11~13—» P
QDMA
| C66x 0/4 PUSCH data | CB6x 3/7 UpPTS 5 (Manual event
) Configure during driver init. InSL2 e
| C66x 0/4 PUSCH pilot g 2; dggg\agir::gtée#eolsR";O;;Sﬁdo-CAﬂON 0 Array consisting of addresses of all FFT
N | =0, S =0, Rx descriptors for UL TTI in order
1 CB6x 1/5 PUSCH data RX_DESC_TYPE=0, RX_ERROR_HANDLING=0, (2+14°8"5=1120 32-bit addresses)
| CB6x 1/5 PUSCH pilot RX_PSINFO_PRESENT=0, RX_EINFO_PRESENT=0.
@ RX_SIZE_THRESH_EN=0.
| C66x 2/6 PUCCH @ FDQO/1/2/3 are Rx FDQ i for flow i (i=0 or 1).

SL2 side info and guard

& 2: LATRIME FFT ¥t (B1F: TD-LTE 8 R£k)

6 1 KeyStone [ SLH B ACHT LTE 172777 B v 4b 2
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21 FFTC Tx &t

AIF BFIGF— IR R B — e8RS, it —/ M8 push 2l—/> RxQ H . AR — 805
[PINARRFRUSCOR 26 5 5 2 (R R 2 AR R, XS —NRF5, NARR R ZR XS B IN, AN EL LT [R] B
AIF ] Rx PktDMA push 2l RxQ A1, A5t Rx R £7 1 B, A48 AIF 79 RxQ F1 Rx
FDQ Bt &R — Q. BT AT timer, H'E5T AIF I3 EAEER 2 Frm .

AIF 1 FFTC Z [a] [ ELIEA &8t AIF 1#) Rx PktDMA 82150 B #2 push £ FFTC 1) TxQ Sk S2
1o SEbr b, AIF ATLGE N EH AT timer P2 42475 g4, fE—NFF 5 HINA D Rx B4 push £
RxQ ZJa, LB E—ARG S ZF8H TR —> EDMA #4F, 1Z3R1FEN, M push
F| FFTC () TxQ 1. #i% EDMA 25 FFT AR\ EDMA.

#t TD-LTE, AIF a7 LU R0 B AT TR UpPTS 1 (07 S 80R, HIEHE T MO e 4 5 %t R
AT timer S, FFT A\B\ EDMA 32U A 1) AT timer S, (HAUA EATRE 505 R SAHAT ABA
B E

N TGN R ATREZ RIS, TN [R5, RE&] 2 —A FFTC Tx ik
7, IR TFT PS data &% FFTC AHufid#® (Local Configuration) . ic.—/> Wi #5441
HNNgym> WTFTEIITCNgym Na ™ T HRTF, FAREIRFFIIRNE 64B. XFE, S H AT DIERILAL
BEOREEAS [F55, R&]) EEFEMZE, W destination Q. output scaling 4.

H Acc Xt Tx return Q IR FFEAT H B[R, (HA 75 ZE7=2E Ace H e EDMA 4. N T IE
W TAE, Acc ZRTE—/N =k List Buffer Page i T 2 J&, [4 Interrupt N Count #7485 1, 1E
NNLFXT Ace MR, RORASTE B P24 Ace S, NI AT ES EOI F /748

g4 L EJLRG FFT ABA EDMA BBt 3 FE 4 ffis.

K] 3 LA Normal CP A4 T FDD i #istit. i A2 T 3 4~ PaRAM set: PaRAM set 0 2
—WK, NRGRBNEHE N AT FNRT S H#4T FFTC NPEEME; PaRAM set 2 LTl Ny Hfr
W A, N — A EAT T2 BRI ETE LAT RS BT A DERME; PaRAM set 1 14
A EATFWOFAARS, MR — A AT TR Ace #E. 1R, N T Acc BREIEY, X HE kR E
H—BaMEATEE: Acc B AEURS R T — AN 5 HERT A B 529 FFTC 1 Tx PktDMA push i Tx
return Q FIHHRTT . X FAFAEIEHE ) Ace ThE T #IREH &£ . X Extended CP, X ZIift PaRAM
set 0 F1 2 1) CCNT M 14 &5 12 B A,

FFT AF\ EDMA fE4-FE 52 N BANAE 5, it chain AL 748 PRACH fit R S4E, %3l &k
PRACH iy s o A58 465

7E KeyStone #HF 1 EHE30HT LTE {7575 i s b 7 7
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AT timer event
(14 events)

AT timer event
(1 event)

AT timer event
(13 events)

Normal CP

FFT Enqueue Channel

!

————————— >

Long RACH trigger

event

(14 events)

————— >

Long RACH trigger

event

Mapping
PaRAM set 0
————————— > OPT = AB-sync
SRC = UpPTS Tx Descriptor Array
BCNT = Na \ ACNT =4
. DST = RegD of TxQ
InitUL DBIDX = 0 SBIDX =4
BCNTRLD LINK
DCIDX =0 SCIDX = 4Na
Rsvd CCNT =14
PaRAM set 1 \
————————— > OPT = A-sync
SRC = “1” variable address
BCNT =1 ACNT =4
DST = Interrupt N Count Register
DecAccIntCnt DBIDX SBIDX
BCNTRLD LINK
DCIDX SCIDX
Rsvd CCNT =1
T
I
PaRAM set 2 | L
————————— > OPT = AB-sync
SRC = UpPTS Tx Descriptor Array
BCNT = Na | ACNT =4
UL DST = RegD of TxQ
DBIDX =0 SBIDX =4
BCNTRLD LINK
DCIDX =0 SCIDX = 4Njp
Rsvd CCNT =14

(14 events)

Link

Chain

Ve n

A

B 3: FFT AR\ EDMA #3it——FDD ($I+F: Normal CP)

Kl 4L “UL/DLECE 6. Hrik TWifid & 5~8 (UpPTS & 2 MF5) « Normal CP” NI4T

TDD i) FFT AR\ EDMA #it. fEZRGRCE T, H# T 8 4 PaRAM set:

o PaRAM set 0 Rl —k, M THAERRGRSNEMNS 1 UpPTS ZHTHIITA AT timer S4F,
AATA Kb BB A .

o PaRAM set 2 1 5 LLICkiyiy AL WHVELAE T, 23 3o — AN JeZRmiffo Rl . e Fmitrh B

e}

A EAT TS

AT FFTC ANBAERLE.

e PaRAM set 1 f1 4 35— TELmif el J52Fmid i UpPTS £75#4T FFTC ABAEEAE

e PaRAM set 3 1 6 f1 51V #E4AE_LATHRF 5 XS NI AT timer F14F.

7 KeyStone #3F_ - SEH 3019 LTE _- 772 77 7 iy Ab 2H
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e PaRAM set 7 M N i —NMEAE I IH Ace £:4E, 1X BLIHEAE R TR /2 — A Te it i 25—
A~ UpPTS HU6H)—4 10ms.

X UL/DLACE 6, FZNET Jamif) FAT P S, UpPTS. HEF A1 AT timer S50
NAEFANFE) PaRAM set, 1X 72 KNS Wi & 1 BAT iR A —AErT. X E AT UL/DL
AL, A% 51 PaRAM set, XM A#AE ST L M7 U1 E B (UL/DL Bt & 0~2 /& 5ms,
3~5 & 10ms) .

g HE FDD if 42 TDD, RS T _EAT T Wisk UpPTS ) PaRAM set 1§ il AB-sync, &SRR FHAEfih %k
M EAT TS INA T fIR R FFTC NBAEEE. CCNT &5 T1% _BAT FWifE A5 UpPTS B 51
a4

AT TS AT UpPTS X W) PaRAM set 1 H 3 buffer K7y, BLA Acc [ List Buffer Page
IR, Z I 2,

XF TDD, 405 24 w48 5 4 i 2 K RACH (PRACH preamble #38 0~3) , 4T 7 ) FFT
A B\ EDMA #EALFE 52 NAERME G, i 75i03d chain HLAI 4K RACH filt & 34, %3441 fh 4 41
X RACH (1 i v B 4G 4 s a5 24 iy st X A FH 172 %8 RACH (PRACH preamble #%3( 4)
UpPTS H11#) FFT AFA EDMA i3 chain HLil = £ %8 RACH fil & 44, fil & &1 %t RACH FI T
A, —A TDD /NMX A2 [ i d K RACH 1% RACH, [ X 2% PRACH fil & S A4 A
TEFRICE. FE, AIF GERFREE FATRS X R AT timer F44, (H2&, 23 FFT ABA
EDMA )it 3, PRACH Hij iy iy A 8 Th g s R oIS 21 AT WOk B2 55 2 S A4

7 KeyStone #HF 1 SEHE AT LTE [ 7T5E# Flim b2 9
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TDD UL/DL configuration 6, Special subframe

configuration 5/6/7/8, Normal CP Note: In TDD, chaining to the PRACH trigger event doesn’t exists

if PRACH preamble format 4 is used.

‘ FFT Enqueue Channel

Mapping

. PaRAM set 0 . PaRAM set 4 l
AT timerevent N OPT = Async AT timerevent N OPT=AB-sync |- >
(26 events) (2 events) - Short RACH
SRC = DummyByteAddr SRC = UpPTS Tx Descriptor Array trigger event
BCNT = 26 [ ACNT =1 BCNT = Na [ ACNT =4 B avonts)
DST = DummyByteAddr DST = RegD of TxQ
InitDummy DBIDX SBIDX UpPTS DBIDX = 0 SBIDX = 4
BCNTRLD LINK BCNTRLD LINK
DCIDX SCIDX DCIDX = 0 SCIDX = 4N,
Rsvd CCNT =1 Rsvd CCNT =2
AT timer event PaRAM set 1 v ATt . PaRAM set 5 l
(Initial 2 events, —----- > OPT = AB-sync ¥ (zé’:’ei;’;“ 777777 > OPT = AB-sync |- >
run-time 1 event) SRC = UpPTS Tx Descriptor Array "~ !Sri};:;retrRe/-\\/(e:r:: SRC = UL Tx Descriptor Array tl;il;ngfeF:\/i:t
BCNT = Nu I ACNT =4 (@ events) BCNT = Na I ACNT =4 (28 events)
UbPTS DST = RegD of TxQ ~ uL DST = RegD of TxQ
P DBIDX =0 SBIDX =4 A DBIDX =0 SBIDX =4
BCNTRLD LINK L BCNTRLD LINK
DCIDX = 0 SCIDX = 4N, DCIDX = 0 SCIDX = 4N,
Rsvd CCNT =2 S Rsvd CCNT =28
ATHi t PaRAM set 2 l \\AT i ¢ PaRAM set 6 l
imer even = [timerevent —
(42 events) e OPT = AB—s){nc Lohg RACH (40 events) »| OPT = A-sync
SRC = UL Tx Descriptor Array tridger event . SRC = DummyByteAddr
BCNT = Na [ ACNT =4 {45 avents) g BCNT = 40 [ ACNT =1
DST = RegD of TxQ N DST = DummyByteAddr
UL DBIDX = 0 SBIDX =4 DiDumnay DBIDX SBIDX
BCNTRLD LINK BCNTRLD LINK
DCIDX = 0 SCIDX = 4N, DCIDX SCIDX
Rsvd CCNT =42 . Rsvd CCNT =1
AT . PaRAM set 3 l ATt ! PaRAMset7 .
imer even = imerevent Ny —
(26 events) > OPT = A-sync (1 event) > N OPT A sync
SRC = DummyByteAddr SRC = “1" variable address
BCNT = 26 I ACNT =1 BCNT=1 . ] ACNT =4
DST = DummyByteAddr DST = Interrupt N Count Register
DiDummy DBIDX SBIDX DecAclntCnt DBIDX <~ SBIDX
BCNTRLD LINK BCNTRLD . LINK
DCIDX SCIDX DCIDX ~._SCIDX
Rsvd CCNT =1 Rsvd CONT =1
_— Link
77777777777777 > Chain

& 4: FFT AR\ EDMA #it——TDD (il F: UL/DLACE 6, $PkFMAECE 5~8, Normal CP)

K15 LA TDD 8 k£k. normal CP Jyffilfiiid | Tx A TFAIRCE . P Bl B R Fas 1, it
R, AR EA/NXEEEN T E, SKHE TR AR KB BB EAT
A FET NASRUGZHE R, A S ic B R e M RIEEE, AIRYESIE . BATHESE.
IR HC A T T 5 R ROE R E, X IRAE B 5 ] T RIZAR IR, IR BRI

e Return Q 1 flow #R 4 v FH HAE 4 55 5 4 Fe A TIC & o

o NTRURETTE WAL, XA N AIF B E A7 5 e A7 . H:7E T fIRRF L1
buffer $ & R4 1Z MR TR [R5, K2k 4517 16 4> buffer FHf—~. AIF fi F 1) 2
monolithic F5IARF, XMFEIARF )15 AT ELIEEERAE R TR G . AT B EHE R, FFTC
Tx HRFF 1K) buffer #8%F B 3#:45 1 AIF Rx monolithic iR & i R AS A B . s, BER
55 Rt AIF SR 247, e it B2, Hgm Tx #RFF 4 buffer 15
BT HITC E

o XAMGITAER T FETC MZhas scaling T, i FFT i S0 fise & R R MR GL, [FIH400
W S N SR A A R, RO IO FE o R, A (58, Rek)
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(1) FET far B £ B it e b - A AHTE], S RA$ERE FFTC [#) side information %, %45 BG4
FETC P SE PR AT IR %21 scaling [T, N LERE J& R S A TH DR 39f b3 i 3%
RS (755, K1 L scaling A, AT DERIE IR 55 SR DUAEF 3h 3
scaling, HEALE S HIRLIEH B E. T MHIIESE S scaling, #57 ZiLE
#1451 output scaling factor 4. ZSHRE| 7 FFT #d VQ 43 & 1&g L, N AT AR Hi
B J5 (S T A TR BT TR AT 5, 230 BR 1 0045 5 FERHE 755 1) FRT i B B KR BE
B S5 T SRAEAS H B R sl v H PR 0 oA RAT BE v 0 R AL 58« X AN T4 output
scaling factor L & /& | 0x40, X A3 75450 H 2 0 1/Q 7 i KR 2 Q15 Ehs T 1/2,
AAe b, A EREA R BORIEE 2 Q15 Ehs T 1. AMER B scaling I, 185 AT ZAH e

side information i i -

o [ATHING FFT ¥ Rx #iRFF push ZEAH N 1 QPend RxQ SKiE A1 c66x %, M JH s 1B G
T . XM T, —AMEAL R Z 0~3 (RS TG, B —MEA TR K2R 4~7 ({5
fhit, Bt NSRS ERRZ 3 1 Rx B4 push #—4> QPend Q, fili & 5 — M _E 1)
BB AT LKL 7 09 Rx &4 push #t55—4> QPend Q, filtk J5— A% L1
fEiEfE . B, Fhidh s — A5 ERRLZ 7 1) Rx 4% push #55 3 QPend Q, %
QPend Q fil k4. ®IFWETE [fF5, K& XN Rx £ —4> General Purpose Q. %
ANFERZ 7 T, il c66x 4 Tt ANFE], (H A 20 Tx #dR £F 41 1) destination Q fIFL
B, Hemmmsit A,

o Ai&itH FFTC #2£tH destination Q AL B 115 € RxQ. HsZibn] LIE FFTC A
fii & 1 1) destination Q Bt B LA (Ox3FFF) , ARIGECE £ flow, & flow
B B AN F 1 destination Q, FF N [FF5, K] 1 Tx {7 €M A flow.

o WHR—N AT TWHERE NI SE SRS 45, 24 PUSCH #1 SRS HiAS[E fl#% AL F
i, U F] QPend I K) PUSCH # [ SRS # KiktZ A rhlkr, fihk f5#& ) SRS 4b#,

e UpPTS {1 F4T TiA [ ) flow. UpPTS 554t —H—MZkib3, /> UpPTS #7551
B i — MR X N A Rx ffil & 5 HZ AT S HIALTE . UpPTS R AR5 %t g sy, HA BT T
MWL 27, (HFEFRE, 2 UpPTSUE A, s ZE R GhdERE) 9247,

7 KeyStone #F_[-SEH mACHT LTE 775 % A s 4 72 11
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Front-end FFT Tx packet 0~14*8-1 for UL TTI

Host packet descriptor:

Static fields, configured during driver init.

@ Host descriptor is used.

@ Linked packet is returned by Tx PktDMA as a whole.
@ The return queue is the allocated Q.

@ The next descriptor pointer is NULL.

@ The flow ID is the allocated value.

@

others.

Static fields, configured during driver init.

The same as the Tx descriptor for UL TTI except the below fields.

@ The flow ID is the allocated value.

If N_UPPTS_SYM=1, only pong buffers are used. If N UPPTS_SYM=2, the first symbol points to pin
and the second to pong.

@ Local configuration:

> Destination queue is set to Rx QPend Q3 for (UpPTS symbol, antenna 7). or Rx General QO for the

@ PS flag: control header present, no debug halt, no EOP interrupt.

@ PS words present and locate in descriptor.

@ PS word count is to 6.

@ Buffer pointer points to the associated address in the MSMC buffer pool for UL front-end FFT input. Antenna 0

@ Packet length and buffer length are both the total number of CP samples and valid samples multiplied ﬁmgﬂﬂ: ;

by 4.

@ Control header: Buffer QR 2222 2 (Zr)
> Local configuration data present. pointer — ] Antenna & o
> DFT sizes list not present.

(example) Antenna 6
> Pass-through data not present. A v i

@ Local configuration: Aﬂtggﬂg 0
> No input shift. Antenna 1 T
> Output left-right shift is enabled. Anfenna
> LTE frequency shift is enabled with four parameters set according to the cell bandwidth. Antenna 3 (2’)
> Dynamic scaling is enabled. Antenna 4 o
> QOutput scaling factor is 0x40 (¥ in Q7). Antenna 5 o
> CP addition is disabled. Anienna 6
> CP removal is enabled with 0 offset. Antenna 7
> Side information is enabled.
> DFT mode is used.
> Zero padding is disabled. SL2
> FFT size index is set according to the cell bandwidth.
> Destination queue is set to Rx QPend QO for (pilot symbol, antenna 3). Rx QPend Q1 for (pilot

symbol. antenna 7). Rx QPend Q2 for (the last data symbol. antenna 7). or Rx General QO for the others. Buffer

pointer
(example)
Front-end FFT Tx packet 0~N_UPPTS_SYM*8-1 for UpPTS (2048+160)*4+32=8864 B

Host packet descriptor: per buffer

2.2

12

& 5: EATRIM FFT Tx #RAKEE (FlF: FHE2)

FFTC Rx ¥t

£ Tx M, AE— RS AR AR R B T LA FFTC AT —ME 5 AR SEEE, R AT L
AT 5900 A7 . #£ Rx M, FFTC %t AP 75 224 PUSCH. PUCCH. SRS #%Hihl
Ke¥E, Hr PUSCH A1 PUCCH ARBEANR ST S ), 75 B A Tl Ba i G Ab e, HACH
WK, BS B NS 2 e E NG E 1ms WAL SERIAT . (R, Rx DNEOE AR K,
i BAL T i e R AT

wRiATA, 7EE 2 Frosii@l 7, AT FFT 2 )5, PUSCH SfF5 1% REAEXNUX R 4 1.,
PUSCH % 75 5 12 B> T BT S B2 THIPLAZ: e IRC B 5ERr, &4 RB
T RE S — MR T2 ARG R,y BRI, 38— RB BT RE BUALEEE R AE — M L,
AT e 2 1B N w785 H IR, TR, JATRCRE s S AMBINEUE T8 Al T A

7 KeyStone #3F_ - SEH 3019 LTE _- 772 77 7 iy Ab 2H



l

TEXAS
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AT EBAE AR R 6 e RE ISH - MEIEM TR, B, 387 8o — A
BT RE (ARBREERAE— % b, AR TR 2 E RN B a7 45 HIHT R, AT
RCR e WASFERIE 0 L, BEARBTEAAR, A Rx HR T i ) buffer T4 A ANFIRIACE.,

o B R AT FRT 4ot AE B0 B AL BAZAE A X LL2,  DUSERE J5 f b B S AT RE
e FIPRAT 2R

AT Tx AL, 7€ Rx ], FJ Acc %t Rx General Q 1 (J$8i4 7347 A 3h Il HAFE 4 Ace
Hilr . EDMA $4F. N T IE® TAE, Acc ZXR{E—/~ o Fe List Buffer Page i T 2 J5, Il
Interrupt N Count 7717285 1, 1E NN FIXT Acc IR . RONANTRE P24 Ace F4, M RN I AS TR
EL5 EOI| 2748 . Tx M B g EDMA 52, Rx 1M B B #% 5E . X FDD, Rx fllf¥) Acc M
N JE R — AN, %) TDD UL/DL Bt & 0~5, i #12 UL/DL V)4 A3 %} TDD UL/DL it &
6, M JE AR 10ms. XF FDD, Rxlft) Acc MNAE “TTIFCE %" HsL8l; % TDD, %MWM
7E “UpPTS BLEREL” HHScll. “TTIRCERE” M “UpPTS FBLE MR )3 BUE SR 0 Rx
HIRFFHEAS, FE5E8 Rx FDQ ABA, S ILETH KT Rx MR FFECE M. R, Acc ANk
HiE QPend Q 1) Rx IR FF—— 4 2 FrzR, X4 Rx il £ 11 [ e e A 7 A 2 pR 20 AT -

RNT REWRDSER BTSSR #EIRFFRT5I NTFEE, AP TN A (755, KRE&]Y 2
—2H FFTC Rx fiiAfF . MBAF S ER FFT $i i i PUSCH Al PUCCH #0dE 4> FF A7 1N, B4
Rx AL 5 MR EEEM A AT RIXFER PUSCH/PUCCH $#54> B0, &4 Rx AL 34
RIRFFRER AR G, RIL RSB R #R R M UR2 - Nogm * Na - 5812 Ny * Na + 30 B4
Rx #iiAFF K /N2 32B.

Y FET Bkt B s 1 6 FFi——2E 2 16 5737110 side information CHTSFERERITE)
SR JE R AR T30k, $:% & PUCCH 64ifll RB. PUSCH RB. PUCCH #ikifll RB, /s
R B R TH . FFTC 19 Rx PKIDMA A 11 30 5 B BTl B T80 9 T I 977 i,
TT LA FET 460 S S 22 A 0 (5 0 £ 50— e 47

?rll?c? Useless guard data PUCCH RBs PUSCH RBs PUCCH RBs Useless guard data
<> B S —
16B 424 subcarriers 1200 subcarriers 424 subcarriers

B 6: EATRI¥E FFT Rx buffer £5# (HlF: 20M, F7& scaling)

% PUSCH/PUCCH % 7 & s i, B 7 BLah#s scaling AR T _FAT Fiil Rx #RFFHIBLE .
Rx PktDMA &4~ FFT %iHiH M Rx FDQ 91 pop i 5 MERAF, KX 5 MR R — D Rx
£, IR RS (LFE side information) B AIX 5 MR LK) 54 buffer, F4IX
LI SOP R FF (HHHLR A BIX NI 28— MR SF) push 2] RxQ Ho FAREAS BAT T
SEhr#& E, PUCCH 1) RB ¥ sh &2 (SEhr_b, SBAMIH T 2 286 2010 RB #2 i Sht B
1, AT 1 284% K00 RB 2ish &4 . Arbl, FT PUSCH F1 PUCCH ) Rx i iA fF 11
original buffer length 375 ZX AR 417 AT FWiskbrt & 1 PUCCH RB #7124 7ok, ff
EALF AT Wi SRS 775, HBAFSEMER SRS f# 1 PUSCH 5 — M EE AT 5 AN F 1)
buffer if, _EAT FmiR & E — RS 5% M T PUSCH [ Rx i 757 71 1) original buffer pointer
WAL TR EMRE %555 B T PUSCH i& /& SRS I8 ¥, X, SRS #5 L1 PUCCH RB %13k
SRS fF 5 g A A (SRS AT PUCCH 1 Z8A% AR FH il e L) shortened #%:0) . EAT T
W Rx F IR FF S SR AE S LA EA T Rx FDQ NBANEREHRAE “TTIFCE R HFoel, R

7 KeyStone #F_[-3EH 540 HT LTE | 775 7% A s b P2 13
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ZHCA538 INSTRUMENTS

Front-end FFT

AUHERARL_ EAT FWOTAGZ /T AE12% EAT WU A P AR [R] (0 2o B el IR AP 5 5 1 ele AT 7 o
W2 R NBEEZ AR, TTIRCE R EDMA 58K Rx #ER FF B SR, 8 3G /55
e, % 2 3> EDMAEIE, 7r%t N ARG — M5 1 Rx R s —4
5 1) Rx IR 2. Rx iR FF A\ Rx FDQ.

R 7, X, EA AR B s ekl A S 1, AR AR B M k4 R FFTC
SERRACEER [RFS, REY U WA A, fxaEin 168, HKERE— N Fhih A [FF
5, K1 4R side information. Side information [X 3544 i & T igy fe B, SRS B X I,
WAL =R .

RE SR PUSCH Al PUCCH 7> B3I, 44 Rx Al 1 3 MR FFsER2m ., PUCCH fii T4
buffer KM

N Buffer

Host packet descriptor: pointer
Side |Static fields, configured during driver init.

info and|@ Original buffer pointer points to the associated static buffer.

left |@ Original buffer length is set to the number of guard subcarriers at one i )
guard |side of the band multiplied by 4 plus 0 (fixed scaling) or 16 (dynamic Side Guard Side Guard sL2
scaling). info info
Linked by Rx PktDMA Ping Pong

Host packet descriptor:
Static fields, configured during driver init.

Left |@ Original buffer pointer points to the associated static buffer.
PUCCH |Dynamic fields, changed during runtime configuration.
@ Original buffer length is set to the number of PUCCH subcarriers at
one side of the band multiplied by 4.

Data or pilot buffer in LL2 of PUSCH

Linked by Rx PktDMA c66x cores

Rx packet Host packet descriptor: Buffer
0~2"Nsym"Na-1 Static fields, configured during driver init. pointer
for UL TTI, where @ Original buffer pointer for non-last symbol points to the associated
each packet is puscH [static buffer. Buffer Buffer in LL2 of SRS c66x cores
constructed by 5 SRg |PYnamic fields, changed during runtime configuration. pointer
connected or @ Original buffer pointer for the last symbol switches between PUSCH Buffer
buffers buffer and SRS buffer. pointer
@ Original buffer length is set to the number of PUSCH subcarriers Buffer
multiplied by 4. pointer

14

Linked by Rx PktDMA
~<—Sym 0—» <«—Sym Neypy-1—-<——Sym 0— <—Sym Ny 1—-

Host packet descriptor:
Static fields, configured during driver init.
Right |@ Original buffer pointer points to the associated static buffer.
PUCCH |Dynamic fields, changed during runtime configuration.
@ Original buffer length is set to the number of PUCCH subcarriers at

. . | Ant| | Ant s Ant | | Ant | Neuccmarax12
one side of the band multiplied by 4. A0l L (ARt A0 Nt | e [ATEO] L | Nt subca?riers
Linked by Rx PktDMA
Host packet descriptor: L (— (— (— (— L
Right Static fields, configured during driver init. Ping Pong
ugrd @ Original buffer pointer points to the associated static buffer.
9 @ Original buffer length is set to the number of guard subcarriers at one PUCCH buffer

side of the band muiltiplied by 4.

& 7: A FFT B B2ATF 0 Rx #ERFFECE (B1F: 317 scaling)

K] 8 LLah# scaling NBIHIA T UpPTS Rx fild fF AL E . A1 EAT FWiMHLk, UpPTS #%H
PUSCH/PUCCH 2 & 11l @, FrbA—A> Rx G2 3 NIRRT RS A, 1 HLA 7 1 Bir A 3k
RS, AFEIDIDBN. UpPTS Rx AT Rx FDQ ANPAERETE “UpPTS BLE K%L
SER, ZBREUAATERIN. UpPTS JFIG 2 /i Ai—A UpPTS 452 5 A .. N, A

7 KeyStone #3F_ - SEH 3019 LTE _- 772 77 7 iy Ab 2H



i3 TEXAS
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EDMA 52 iR 7 ABN . 7ER, %f TDD UL/DLFECE 6, “UpPTS ElE k%" &FFWiil—ik, H
Rx {1l Acc Wi W.4&E 10ms R FE AT — K.

P+ Host packet descriptor: Buffer
Side |Static fields, configured during driver init. pointer
info and|@ Original buffer pointer points to the associated static buffer. \
left |@ Original buffer length is set to the number of garbage subcarriers at .
guard |one side of the band multiplied by 4 plus 0 (fixed scaling) or 16 (dynamic $|de Guard SL2
scaling). info
Linked by Rx PktDMA
Front-end FFT
Rx packet
0~Nuypprs sym“Na-1 Host packet descriptor:
for UpPTS, Valid Static fields, configured during driver init.
where each subcarriers @ Original buffer pointer points to the associated static buffer. Buffer
packet is @ Original buffer length is set to the number of valid subcarriers pointer
constructed by 3 multiplied by 4.
connected
buffers %‘:}ft‘:
Linked by Rx PktDMA P “{ UpPTS buffer in LL2 of UpPTS c66x
cores
Host packet descriptor:
Right Static fields, configured during driver init.
d @ Original buffer pointer points to the associated static buffer.
guar @ Original buffer length is set to the number of garbage subcarriers at
one side of the band multiplied by 4.
N

& 8: B FFT () UpPTS Rx #RFFECE (HIF: 37 scaling)

K 9 LLHLF TCI6634K2K/TCI6638K2K s 3 # 5 NI HHIAR T M QPend 544 2IA% Hh Ihr ) 44 i it
B2l FEIXAME| T

o HCEARESEN 3 4 QPend Q 11 Q %5 7l & 652/653/654. 655/656/657. 658/659/660.
o MM QPend F TR 5 #8210,

o % 0/M. 2/3. 4/5 7 HIALEL =N ) PUSCH. PUSCH S5 4% KR T, BHEFF 544
IR Lo R — MEAF RIS LNy /2 — 1 N0 JF RS 5 ) RRERS
2 QPend Hilr (il A 3E A, T m] DAAE 55 — NI RR 4538 fh 58 R SLRIRAT)
B ABRERIC IR S ERE —MRREXT R QPend HRIlT (i fSiEMTH) BRI
B Ja — MRS _ERE —RRERT N QPend Hlr (i & 245D .

o 1% 6 4bHEETEH O F1 2 (1) PUCCH, # 7 4b3i#k s 1 PUCCH. [Kith, %> QPend Q
654/657/660 St EALEH R 2 Mz (s 0 2% 1 A% 6, #5128 3 7, 3 2 2
5 6) .

%F TCIB634K2K/TCIB638K2K [ i AE 8 i, 2 [19]. 3T CIC (Chip Interrupt
Controller) , £ 1[20].

7 KeyStone #F L SEHERCHT LTE 173 Bl i b7 15
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CIC_OUT8_PLUS_16_MUL_N | 74 +[ 10 | QPend INT
INTC of ¢66x CorePac 0
P CIC_OUT8_PLUS_16_MUL_N T \7] apenamt

16

QMSS_QUE_PEND_652
QMSS_QUE_PEND_653
QMSS_QUE_PEND_654
QMSS_QUE_PEND_655
QMSS_QUE_PEND_656
QMSS_QUE_PEND_657

QMSS_QUE_PEND_658
QMSS_QUE_PEND_659
QMSS_QUE_PEND_660

QMSS_QUE_PEND_654
QMSS_QUE_PEND_657

S

CIco

Fixed mapping

» Configurable mapping

CIC1

INTC of c66x CorePac 1

\QUT8_PLUS_16_MUL_N

7 »[ 10 | QPend INT

INTC of c66x CorePac 2

CIC_OUT8_PLUS_16_MUL_N
74 +[ 10 | QPend INT
INTC of c66x CorePac 3

CIC_OUT8_PLUS_16_MUL_N 74 }» —————————— ﬁ 10 | QPend INT
INTC of c66x CorePac 4

CIC_O
PLUS 16_MUL_N 56 |-

74 QPend INT
INTC of c66x CorePac 5
cic_ou [ —
CIC~QUT8_PLUS_16_MUL_N 74 ---——- —===+[ 10 | QPend INT
INTC of c66x CorePac 6
CIC_OUT8_PLUS_16_MUL_N 74 }» —————————— ﬁ 10 | QPend INT
INTC of c66x CorePac 7

B 9: QPend AR IR (B H TCI6634K2K/TCI6638K2K 231 3 #5)
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23 BHREFR
AN, EAT TS FET B a5 R 2505 an T

14> FFTC =241,
% FFTC 524 L) 1 4> TR JEIE (F1i% FFTC 2l — TxQ 485D
1 ANHT EATFwir) flow. TDD B, @©7% 1 4ANHT UpPTS 1) flow.

1/ Txreturn Q, 1 /MAHT EA7FiH Rx FDQ, 14 Rx General Q, #F/> Rx QPend Q
CEARAN S R4y TfE, Eeln: 24 PUSCH MUZAb¥E, PUCCH 78 % —/M% E TR, &
34, MR REEN, JRF 14 . TDDK, &7 14T UpPTS ) Rx FDQ.

NgymNa ™ T EAT T Tx 3877 TDD I, &7 Nypprs symNa ™M T UpPTS i Tx fiiidk
o B T MIRFFHIK/NE 64B.

2 Nsym N5 (ER PUSCH/PUCCH Hidfi oy 1) B42 - Noym - Na -3 CAEREE T B I
AT EAT T Rx 45, TDD B, IE 7 Nypprs,sym - Na - 31T UpPTS # Rx Hii& 7.
A Rx BT R /N2 32B.

FHF Tx Fl Rx iR 55 RIS Ace FiTfii 1K) PDSP 524 .
T Tx #ARFF R Accumulator i@7E, T Rx #d#F [FIU 1 Accumulator 1@ TE

Tx flf TxQ A\ EDMA H 21 1/~ CC =4, 14~ TC L, 14 EDMA#IE, 3 (FDD) .
5 (TDD UL/DL it & 0~5) ¢ 8 (TDD UL/DL i & 6) 4~ PaRAM set.

Rx A AT FMUHE T 34 EDMAJEIE, 5% N ARG — M55 1 Rx fiiRFH sk, &
—/NFEI R B FHE. Rx FDQ NBA. BESEEEW & 14> CC 526, 14~ TC L4, 1
A~ EDMA j@i&, 1 PaRAM set. Rx FDQ AN\ LA QDMA,  H e HiZkeefEs ) 3D
Wrs, HEEH EDMA. TDD i, REZEAH A B EAMSE, &5 EAT Fifi4r %t UpPTS i
e T LG H— BB,

Acc W7 BT :
o HT Tx#ikFF R List Buffer Page:
= FDDHf, PLFMiNEfifete, SR/INN2: (NsymNa + 1) - 4575,

= TDD UL/DL it #E 0~5 I, LL UL/DL PJds i AN sp e b, oK/ N h
2 * ((NsymNTTI + NUpPTS,sym)NA + 1) " 4?‘%" EEPNTTI%Z——\‘Q/I\ UL/DL Jli]]ﬁ%
Je 05 1 AT 5 i

= TDD UL/DL A 6, Bh10ms A#AIEE, KA N2 - ((SNoym +
2 MIpPTS,symAVA+1-4 77 s

o T Rx A FFIRII ) List Buffer Page:

7T KeyStone #1F_ L SEHETACHT LTE T2 77 A sy b 28 17
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24

—L—» CPremoval [

18

- FDD Hﬂ" u%mﬁj’g%{j?&iy E'\j(/J\j'\jZ " (NsymNA - NTTI,QPend + 1) " 4?‘%‘1
:/H\:EPNTTI,Qpend%%%_‘/I\J:ﬁ?¥¢ﬁEPiﬂ:)\ QPend Q EI(J Rx @;/l\;lﬁo

» TDD UL/DL it E 0~5 I, UL UL/DL {4 JE R safy ek, kN

2- ((Nsym * Na — Nrrigpend)NtT1 + (Nuppts sym * Na — Nupprs,qpend) + 1) F 4
1, /E\:E'jNUpst_Qpend%%%Q/l\ UpPTS i QPend Q 1) Rx AN

= TDD UL/DL it 60, UL 10ms AMAIER, kK2 - ((Nsym Ny —
NTTIL,QPend-5+ MIpPTS,sym- VA— MIpPTS,QPend-2+1-4 5,

RELEPEE )R, 28 AT LAILAH —/ FFTC 52, —/> CC #:% TC skfil. % B Xl # 3L A
—> Acc PDSP S5l A Tl s M B A% 1) QPend FAFAT LK H [ —> QPend Q,
BAFIEIE NP pop i BUREIR R HUIE ) F AR JLEBEEE AE S 2 HE I, TEANEA
B AR

C66x & MM &

KRB, KEACE TAEE /N T s A 58 i, 75 BAE S A7 R A i i 1 B8 3 BR
T TTIACE RO UpPTS FCE R K 12450 7 TTIECE R A TS cycle £, TTI AL E K1)
R4 F B2 MmN Ace LA E /)G sh AT Rx fIAFHE R NP 3 4~ EDMA, RN 7 2% 75
EDMA f&i45 3, AT LiZ B B S i R 6 30E 55 . UpPTS fic B sR 3 gk bk T 1ic B s BRI,
A MBE . AR S ] TCI6638K2K EVM; L1P/L1D cache #IU&RAS#R A cold, tHE &L, %L
TFEPATIS, ACHS A HE #EATE L1 cache H.

R 1: TTIEERE 2 (cold cache)

Cycle ¥
PUSCH/PUCCH 43 & 788
PUSCH/PUCCH A4 &5 351

PRACH HiJ 3 S % #

K10 45t 7 PRACH #ZHLAGIRAE I, A FE A K PRACH i s i S #4525 CP AL #e 2 41
HIX PP IR

Matched filter in Conversion to

|
|
|
) .
| { ] ' Power delay | Signature
frequency domain time domain \
|
|
|

""| profile combining detection

»

frequency domain

|
|
|
Conversion to :
|
|
|
|

Per Root sequence (1, 2,..., 64) Per Root sequence (1, 2,..., 64)

& 10: PRACH ZIHLIREE

A1 RACH 7t PRACH preamble i3t 4, fii K RACH J{RILEHst. % 240 T 4/
DCHIEHIR T K 15 RACH RUNIFIN SUEEHFT 110 DFT JAAKIE . 55 I
Kilkit

7 KeyStone #3F_ - SEH 3019 LTE _- 772 77 7 iy Ab 2H



I3 TEXAS
INSTRUMENTS ZHCA538

e K RACH:

o Xf 20. 15, 10MHz /hX, FFTC ASCHE DFT JFURKE, 7 ZR A A A IR D %,
HARIT PRl

» KA DFT¥E. R EMH FFTC, MU/DREZAATE, BEBsEm— R
¥ DFT. &0, 3.1 75,

o VREVE. ZTEEE LSS R A SRS IR R, SR )G FFTC 78 B S 1K
FEER FHAT/N A DFT. 20 3.2 3,

o XA HHINX, ATLAESM FFTC $44T DFT. Z 0 3.3 i,
e i RACH:
o BT LIEB:H FFTC 47 DFT. 0. 3.4 1.
% 2: PRACH R S # DFT JRIaKE

#9% (MHz) | RACH | % RACH
20 24576 4096
15 18432 3072
10 12288 2048
5 6144 1024
3 3072 512
1.4 1536 256

3.1 ¥ RACH— K& DFT ¥
R HR R, B HSEI T &,

3.1.1 R
—AKJEH N KIFESx () N & DFT 2 X R

N-1
X(k) = Z x(M)WEF; k=01, ,N—1

n=0

Hon ARG, kR RT, Wy =e/2/N, KA DFT S E LI — M FFTC S04
JEHIR) FFT. AT ScBlbus DFT i) FFT S0ki@ 5 nl DLy A By (DIT) A s

(DIF) P2, Hit55e% ) DFT i, DIT Al DIF it 8 & E 2 —FEK. B2, PRACH ik
LSz B R B R X (), e, X 20MHz /NX . iIRA 1 4N opportunity FI15 1,
N=24576, {HIIEFEHIX(K) A A 839 . MWilxttb/rtrasn, KA DIT A LUF]H REX A N
PERRARAZ 13, DRI, FRATESERA DIT v,

DIT 56—/~ N &5 DFT 20 fi# i P A~ N/P 5 DFT #9757 50H

N/P-1 N/P-1 N/P-1
X(k) = Z x(P - m)WE™* + Wk Z x(Pm 4+ DWE™ 4. WF¥ Z x(P-m+P — 1)WE™k
m=0 m=0 m=0

7t KeyStone #51F_ L SEHETRCHT LTE {73537 i sy b2 19



I3 TeExXAs
ZHCA538 INSTRUMENTS

EXf(m) =x(P-m+p);m=0,1,-N/P-1, Flrp=01,--,P—1, &XF,k)Ef,(m)H N/P

X(k) = Fo(k) + WEF, (k) + -+ W™ ¥ Fp_, (k)

BE—Hh, EXk=k"+p -N/P, k'=0,1,-,N/P-1, p'=0,1,--,P—1, BNF,(k)LL N/P K
g1, HwWE = Wi PN = WP WE, X (k) T R4 e R 2 A A R

X(K') = Fo(K') + WOWE'Fy (k') + - + WP DW PV g,k

N ' - —DK!
X (k' +5) = Folk") + WEWE Fy () + -+ WA DWE Dy (1)

N 12 _ _ _ !
X(k’ + (P - 1)5) = Fo (k') + WETTWE'F, (k') + - + WETDEDywP-Dk g (k)

Hk' =01, ,N/P— 1. XAFRAXATUHE 11 80K, R

1. SR N SUTFME P I, k18 P AT 781, BT RAIMKE R NP,

2. kP AST RS NP s DFT i85, #32F,(k), p=01,-,P—1, k=0,1,--,N/P -1,
3. p MT IR, (k) MFewhs,

4. X5 3 BHHE PATRFY, BATP A “HRDFT” , M TERE P ASFRAMIEAE LK
R WA P ST H, SREXZ P SUP ST P s DFT, 25 m X P i DFT fith ) P 45
B MX(m),X(m + N/P), -+, X(m + (P — 1) - N/P).

x(0), X(P), X(2P), ... , X(N-P) N/P-boint X(_?_): ;(E,l,),ng)
P Fo(k Fo(k
—> > DFT o(k) o(k) —
X(1), x(P+1), x(2P+1), | | | X(NIP), X(NIP+1), X(NIP+2),
ooy X(N-P+1 -p0i oy X(2N/P-1
X(N-P+1) R N/PD'?_?lnt o Fik) Wa'F 1K) R R ( )
Block-wise

P-point
X(p), X(P+p), x(2P+p), II;)FT X(pN/P), X(pN/P+1), X(pN/P+2),
-, X(N-P+p) N/P-point s X((p+1)N/P-1)
s Rk WAPFy(K) »

BT EI XNy Xy
o X(N- Do - +2), ..., X(N-
X(N-1) N/PD';:)_?lnt Fou(K) Wa e (k) R ((P-1) ) (N-1)

A 11: DIT X & DFT R &

20 7 KeyStone #E1F |- SEFEACHT LTE |- 775 # i b 7



13 TEXAS

INSTRUMENTS ZHCA538
% 20MHz /NX, %8 FFTC SCFrY) DFT KX AN 24576 &S 7 5oy E|, 4 24576 = 8192*3 =
6144*4 = 4096*6 = 3072*8 = 2048*12 = ...... s TN RIHHELER T P 4308 3. 4. 6. 8. 1245, Xt

P [N 5 575 18 PA R A3 -
o CE6xZM#. P, BIR3M4W KT FEIBA.

o HhHY EDMA (IBCE B8 . WRT—3= Rk, AIF W) FAT ISR 300 2447555 S g2 A7 1),
N7 H EDMA 52 P S, s E 752 7E FFT AL EDMA 525, filk 75 —A
EDMA M Fi 75 (P88 BL P s =B 7 AR 250 i 75 2. ST EDMA BC & 1 ) 5k,
— NS NIRRT & P 5%, % 20M /NX . normal CP 35, N T EFHE, P
HAEsET 1, 2, 4. 8. 16.

e FFTC PAT&E. #HE[21], 1GHz KeyStone #:+ E)—A> FFTC & 7E DFT KA 8192,
6144. 4096. 3072. 2048 I35y 378, 360. 437. 413, 431 Msps. AN [ B} 87 I3
EABONAIAZE S, thin, 4096 SR EL 6144 S E 21.4%.

LEOHELL ERR, A SCHERAE ] P=4 1F 20MHz /N X 3 BLE T, X415 6144 £ DFT. Xf 15
AT 1OMHz /NX, R ERAE 4% iS5 R %, ) PRACH J7 414K B2 20M ] [ 24576 &4
18432 Fl1 12288, XX PHR/NX A%, 4l P=3 fil 2, TM{rEr 6144 /58 DFT S8, IXFEN
396 AR ) BF 2 % B 3k F1 EDMA e B {7 ik, it 7 —2% FFTC $RATRER

3.1.2 =B

w EArA, 3T DIT B KA DFT A 4 MbHE g, s, BB 1 (P AS#E) B EDMA 565K,
IR 2 H FFTC 581, LU 3 14 i c66X %58 K

i H EDMA 2 H 2 2 /> EDMA#EIE, 73 5lFk4 trigger 1@ 18 11 working #iE. & 12 L\ “TDD
UL/DLCE 1, PRACHBCLE 10, 20MHz, Normal CP” M#il45 H T #iliHt EDMA [ TE B 2815 .

RIEHR A, TEIZRGACE T, trigger #iE 75 % 7 /> EDMA PaRAM set KM 3 AT Ry FFT =
A K RACH il &k FF. 25 14 PaRAM set K —k, FFWR RGHIEHL G AT # T EAT
TS M. 25 6 4 PaRAM set UL 10ms AFMIE LM, HTFAHZASGRE T
—NTEE WAL ) 34N opportunity,  PLAZFHAE opportunity 2 (A4S % PRACH %4 i) _EAT T WifT
Fo XA PRACH HI AT FWifFS, MHRATK RACH fit &2 A il & SEBRERAE, AR SCRRIXAE
AR SEBR B WL T %5 1) EDMA N dummy 2871 EDMA. 5 &%, PRACH i 47 FifF s,
FHN K RACH fi & F443@ 11 trigger B3 ) chain WL )32k % working i8iE, I H7Efih &
working J#iE 2 1 4 F trigger JHiE /224 working JHIE ¥ 2 H 211 PaRAM set H [ FF5 2K 2024535

Working B8 7 #N, + 3/ PaRAM set. %5 14~ PaRAM set A E] 1 7k, J&T dummy ZRAI[),
JEHIN, + 24 PaRAM set L link il self-chain {7720, PLEATFWifF S AR HERHH. 46
A EAT MRS, e PdT 14 dummy 25721 PaRAM set, FHT#ifr trigger 18 X £z T k1)

Nj + 14~ PaRAM set fIEI S AIE R B4 58 . 5 N RN, PaRAM set T 58 BN A1 K2R
P . &5 11> PaRAM set H T7E 24N 78 B fa — N5 AT FFTC TxQ APAEEAE, dE
AR Ja — A5 % M )% PaRAM set J& T dummy 287,

7 KeyStone #F_[-SEH ZACHT LTE 775 % A s 4l 72 21



I3 TeExXAs
ZHCA538 INSTRUMENTS

Working i#i& 1] 5N, + 11> PaRAM set 8845 SRC. DST M1 BCNT. Trigger i#i& A%
A EAT TR 5 AT — IR GHXN, + 1 working iBiE PaRAM set Bh AT, HdEIRA T A,
PR PaRAM set LUT, A ALE/NX WIUEAELE FC I B IR B &

X A2 /I AN RGRE, AR RPN, H5 A 2250,
o Trigger I8i& H 21 PaRAM set M55 T-Fi s A KA “EDMA 73 B 5 a1,

o Trigger ilI& 151~ PaRAM set 91 510 b (1) _FAT FMilfF 5405 T M5 A R h “¥)4h Dummy
FF540” %5k “EDMA BEINFF580” F4aHPE. X dummy 2524 ) PaRAM set, 1X/METC
B BCNT; *JH¢E PaRAM set, FiiE %I CCNT.

e XFPRACH#& = 0 F11, —/NhELH K buffer 5 1 PRACH F41], XFHNN&E NG5
AT FFTC ABA#AE. % PRACH %=X 2 A1 3, —/NliEX H 1 buffer 4.8 2 NF41. K,
NTEE—ANFIGTZ G L% a8 FETC, T ZNEMNEIIIER G — M5 54T FFTC ABA
B, IXEEHEDE AL E PaRAM set LUT 28I,

o X PRACH #%3 0, WM NHHARH BAT FMi#lAZL T PRACH, FFE 4 ECH N HELH 1
buffer, CLFWONHRA A, R, &4 buffer & H Cf) PaRAM set LUT. X H&
PRACH #%z0, —~ buffer gtf% 1, {H#&Z 2 A1 3 )—A> buffer sLbr L85 2 NF51.

e Xf PRACH #% = 2 fil 3, ASBEI—> opportunity AN 41 A B HESEHES, X2 RN
DCIDX #i K RA 16 i (HAEFSAL) , LA S FIF#E T RIATEH .

o X PRACH #%5 2 F13, A TiEWANTHIE B BIEIESINAA T, BN AT IS8T
HAFF5 4 EL EDMA kb2 . Sk, Xt working J#iE, 7EJEA N, + 34 PaRAM set
LR EIE NG A, XS E) PaRAM set AR Eah AR, AL EMFSHE TG —
ASFFIIER S O3B, 10 5 1 T EBURIN A PaRAM set BLEE H ACHE & T 17— 48 51 1350
7. IXPZH PaRAM set DIAH HAZZA K )5 20 link 1 self-chain, Att, LINK 2200 Bl 3h A4S 5 5T
5, DMEBhA AR link HFx .

22 7 KeyStone #HF L SEH AT LTE |- 7757 Bl db FE



ZHCAb538

i3 T
K TDD UL/DL iguration 1, PRACH iguration 10, 20MHz, Normal CP
‘ Trigger Channel Working Channel
Mapping Mapping
Long RACH trigger
event in UL subframe OPT = A-sync OPT = A-sync
(15 events) SRC = DummyByteAddr SRC = DummyByteAddr
BCNT = 15 ACNT =1 BONT =1 | ACNT =1
nitDummy DST = DummyByteAddr DST = Di
DBIDX DBIDX SBIDX
BCNTRLD BCNTRLD LINK
DCIDX DCIDX SCIDX
Rsvd CCNT Rsvd CCNT =
Long RACH trigger /
event in UL subframe -—---- »[ OPT = AB-syn intermediate/final transfer completion chaining enabled o
(12 events) SRC = PseudoParamAddr_1 ;o
BONT = Nat1 ACNT =12 Do OPT = A-sync PaRAM set LUT
Buft DST = ParamAddr I SRC = DummyByteAddr PseudoParamAddr_X
/OBIDX =32 SBIDX = 12 ! BCNT = [ ACNT =1
BCNTRLD LINK DST = Di (PongSymAddr of Ant 0) + 960W SRC
DCIDX = 0 SCIDX = 12*(Na*1) DBIDX SBIDX (2192-960)/4 4 BCNT/ACNT
Rsvd CONT=12 BCNTRLD LINK (BufXAddr of Ant 0) DST
DCIDX SCIDX
Long RACH trigger Rsvd CCNT = (PongSymAddr of AntNx-1) + 960W|  SRC ym 1
eventin UL subframe ——-—- > OPT = A-sync [ 1 2192/4 4 BCNT/ACNT (1232W)
(2 events) SRC = DummyByteAddr ‘J | (BufXAddr of Ant Na-1) DST
BONT =2 ACNT ParamAddr ! NULL SRC
Dummyt DST = DummyByteAddr ! 1 1 I 0 BCNT/ACNT
DBIDX SBIDX ! OPT = AB-sync NULL DST
BCNTRLD LINK RC -
DCIDX SCIDX / BONT I ACNT=4
Rsvd CONT =1 / Decimation DST
! (Ant 0) DBIDX =4 SBIDX = 16 B
Long RACH trigger l / i BCNTRLD LINK PongSymAddr of Ant 0
event in UL subframe ~-—~[-~»[  OPT = AB-syno, intermediateffinal transfer complation chaining enabled ! DCIDX = 24576 SCIDX = 4 ] 22084 | 4 |
(12 events) SRC = PseudoParamAddr_2 Rsvd CONT =4-- (BUFXAdr of Ant 0) + 121928
BCNT = Na+1 ACNT = 12 | T -
Buf2 DST = ParamAddr | Fival PongSymAddr of Ant Na- Sym 7 Buffer X
DBIDX = 32 SBIDX = 12 i ) 2208/4 4 (2208W) (X=1.2)
BCNTRLD LINK v (BUFXAddr of Ant Nx-1) + 121928
DCIDX = 0 SCIDX = 12*(Na*1) { NULL
Rsvd CCNT =12 T 1 0
! NULL
Long RACH trigger I Fina
eventin UL subframe —{-—— > OPT = A-sync ! !
(2 events) SRC = DummyByteAddr v
BONT =2 | ACNT =1 OPT = AB-sync -
Dummy; DST = DummyByteAddr / SRC 1
DBIDX SBIDX ! BCNT [ ACNT =4 < 1408/4 [ 2 ]
BCNTRLD LINK i D DST \ (BufXAddr of Ant 0) + 23168B
DCIDX SCIDX (Ant Na-1) DBIDX = 4 SBIDX = 16
Rsvd CCNT=1 BCNTRLD LINK PingSymAddr of Ant Na-1 Sym 12
DCIDX = 24576 SCIDX =4 1408/4 4 (1408W)
Long RACH trigger l / Rsvd (BufXAddr of Ant Nx-1) + 231688
event in UL subfr OPT = AB-sync, ransfor completion chaining enabled Descriptor address array for Buffer X
(12 events) SRC = PseudoParamAddr_1 Final 4*Na 4
BCNT = Na+1 ACNT = 12 | RegD of the FFTC TxQ
Buft DST = NULL v
DBIDX = 0 SBIDX =0 OPT = AB-sync
BCNTRLD LINK SRC
DCIDX = 0 SCIDX = 12*(Na*1) BONT = 4Ny [ ACNT =4
Rsvd CCNT = 12 PRACH front-end DST
FFTC enqueue DBIDX = 0 SBIDX = 4
Long RACH trigger BCNTRLD LINK [ #4sParAM setid;
event in UL subframe ———-—- » OPT = A-sync BCIDX SCIDX
(16 events) SRC = DummyByteAddr Revd CONT=1 [ ] ##&ParAMsetsy
BCNT = 16 ACNT =1
Dummya DST = DummyByteAddr [ /AFmEPaRAM setah A T7X
DBIDX SBIDX
BCNTRLD LINK
CIDX SCIDX .
BF\éw: CCNT =1 Link
77777777777777 > Chain

& 12: $iEL EDMA B B 2545

LU 2, i 6144 55 DFT, 1 FFTC 5. X— B RA R EAE LT A NG HEFE RS

scaling, ILi&ES 6144 1 buffer 75275 LE 2 Bt 16B LI44H FFTC 4 Hi 1) side information.
IR 3 A4 Hi%SEEl. —4> PRACH opportunity 7E4735k &7 F 6 4~ RB, {HIFA 2% 6 RB 6 4l

# PRACH 5 H,

TP AL,

X

7 KeyStone #F_[-3EH 50 HT LTE |- 778
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i3 TEXAS
ZHCA538 INSTRUMENTS

Uplink - RACH, 10MHz, Af = 15000Hz, Afga = 1250Hz

Example: ko = 0 (n"“prg = 25) 839xAfra

Afra

Af

‘ 72XDf = 864xAfra (72x12=864) ‘

B 13: PRACH S SiR AL B

XT FDD, t/J\IXT—/\%%HT?'Jchg U 1/ opportunity, HitiaY)H RB &5 £&nkRg =
nPRB offset’ 7% Hr, nPRB offset%:z/jéﬂ:H%;kﬁr/J PRACH #iifii 244 -
X TDD, —ANNXAE—AMFE it 20 LI 24> opportunity, A2 fra ™ opportunity i G473

f .
EQB offset T 6 lﬂl if framod2 =0

RB :‘}E%IﬂinpRB = NUL

, HANREFRR/NX _E47 RB 4.

6 — NR8E offset — 6lf RAJ otherwise

8% — 4~ PRACH opportunity 24458 RB %3] fnkh, Ll 20MHz /MK A9, EHIH—A T
B AT 24576 55 DFT S v 67 & 2

istart = ((((2048 —1200)/2+ 12 nffg) - 12+ 13) + 12288) mod 24576 = (144 - nfRs + 17389) mod 24576

S 11, Bz GA BI%ESH by € [0,P — 1]V K5 DFT i e, B8 N N S8R 2
00> Wby = listart/6144|, 09 = igtare mod 6144, 1o, < 6144 — 839 = 5305, X~ opportunity
AT —/N KA DFT Sy &0, x4 opportunlty P52 AN K 5 DFT b, Hig)s

— 5305/ AL THb; = (by + 1) mod 612 4E 4k

W 51% opportunity 7 F— AN, AT R TR
Y(k) = Xp, (00 + k) = 2 WPPOWPQHI | (00 + k)i k = 0,1,-,838
p=0

NSRS 2 M, A

Y(k) = Xy, (00 + k) = Z WPPoWPor I B (0g + k); k = 0,1,-++,6143 — 0,
p=0

24 7 KeyStone #HF L SEH AT LTE |- 7757 Bl db FE



I3 TEXAS
INSTRUMENTS ZHCA538

3
Y(k) = Xp, (k — 6144 + 0p) = 2 WPPLWEE 6144400 p () — 6144 + 0,); k = 6144 — 0, -+ ,838
p=0

1 FFTC K 8R 2 AT 5)AS scaling I, AXAEACFBIR 3 M4 1, B 7 BiR A BB )5, 6%
AT TEFRRS 55
3.1.3 FIFFRHR

PR, PRACH i3 I 330 e BT 75 A S B s

e 14 FFTC 341,

o % FFTC SLH L[ 14 TX/Rx EIE (Rl FFTC S i) —/> TxQ 455E) -

e 1/ flow,

e 1/ TxreturnQ, 1/ RxFDQ, 14 RxQPend Q.

e Ny-:Ng-Ny-P/TxHEIARF, HANgKR—A opportunity F1 HIF 51N Ny 2R 5 TH BTt 1
HHECH B buffer ML (1 8¢ 2, U 0 EEHAECE FH 2) o A Tx M FFH K/ g 32B.

o RxHHIRFFHINEA Tx MARFF—HE. R4 Rx IR K/ N2 32B.

o fhHL EDMA HZIf{ 1 4> CC 5245, 14> TC 5], 24 EDMA ili&. Trigger ifiid 75 B (K
PaRAM set M5 T It 5t A F#A&H) “EDMA 3B ZUBUEMN 1, KBS T 11, RAELE
TDD UL/DL it & 0. PRACH it & v 15/16/17 i . %} PRACH # = 0 8¢ 1, working i i# 75 %
Na + 31 PaRAM set; X%z 2 80 3, FE2N,y + 31

o HTHEHIH AT B

o PaRAM set LUT, PRACH %2 0 80 1 B R/AN2ENy - 1 (Ny + 1) - 125797, #%:02 80
SHFHIR/INARL - (Ny + 1) - 2057, HHIRIR—A> opportunity 1177137 5 F 75
H, WSt AR 4 R,

o FHIRFFHhHEE (BT PRACH i FFTC ABNTIUE buffer) , R/ Tx #d 545
Fell 4 7.

REAbBEE )] R, 280 AT LA —/> FFTC 52, —/> CC £ % TC sifil. i A Td ke
MZEGEHZE QPend FHA AT LUK H [F—> QPend Q, B fhiiid A pop Hi 144 77 ik 51
AR, HERIEFAEE LI, FENTA B I .

3.1.4 REHNE

IR 3 F 4 1F c66x 1% b REAE S 1 3 n3k 3 fizs, Xf B> opportunity. @1 R 7EAISE £ 4

opportunity, & cycle {23 DL opportunity M4, A f# H TMS320C6670 EVM, WAFRCE
& N, #id buffer #547 T LL2: L1P/L1D cache HIZRAH N cold, Hak i, BREITHEIN
1T, AESFEEHANE L1 cache H1,

7t KeyStone #51F_ L SEHETACHT LTE {727 Hi iy b 2 25



I3 TeExXAs
ZHCA538 INSTRUMENTS

F 3: PRACH Ri¥%m At ES B 3 A1 4 RS2 cycle 2

P=2 | P=4 | P=6 | P=8
2RER | 6,270 | 9,433 | 14,234 | 20,942
4R | 12,420 | 18,578 | 27,977 | 41,491
8 KR | 24,705 | 36,666 | 55,579 | 82,683

3.2 K RACH—

REE

TBEVEREFLINIE 14 Fion. C66x 2615t FARAMAMK E IR I, )5 3) FFTC 58 iM% KFE 771
] DFT. 444 £ opportunity i, A%EAS opportunity 73 FI AT AN FRRAE . PR IS 1K)
FHKEEET 1536, 20, 15, 10MHz /NMX A HIRF R 16, 12, 8 1514 %k,

Conversion to
frequency domain

e»j2n(position+(p+6)t

é\ Low-pass PRACH
\ZJ

filter with DFT > I
decimation demapping

>
-

v
4

v

<«—  Nejrrer —» <4—  Neyrrer —>

Spectrum of the time Spectrum of the time
domain samples domain samples

Decimation in time
domain

Spectrum of the time
domain samples

E 14: BEERE

C66x %A FRAT 25 7] LREFF 5 HAT— K, AT AfE—A~ PRACH /7 ZIS L 58 S G AT — IR AT 1)
RS RTTEANA; BSe 25 EATWIN SEY cache JFRUTS VT84, B “HESMN”
B “HBRE” BB RSN R, DUREMEN R, k2, JEE ISR
BRAR, SREARFEEZHNG. SEHE, WRE A N NS ER PRACH 75114 buffer
JiE] DDR, JUIAZFF45 J5 THT AR pi o] B 2 4 SEAR 10 Y A7 U 1) 50 4K

KHZFF 5 4 FER, PRACH i EDMA it & AT 12 2 18] X 5 2 -

o HMHT triggerifiid, working ifiE & H PaRAM set N 755,

JFUA I fi . working 338 AL Tl Az i, HHNZFK) PaRAM set £ fit dummy %5
faiz .

KB FPHI ALY, PRACH i EDMA FCE A 12 Z [7] 1 X ) 42 -
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I3 TEXAS
INSTRUMENTS ZHCA538

o PaRAM set LUT 1 (AL E S A BOESEN A7 545, 1 {FFh B AE

e Working i#i& H T FFTC AP\ PaRAM set N E, 1fi'E 2 BIFE PaRAM set 1] final
AR i % self-chain Fd:, 6744

AR E B EUE c66x 1% b ITE RSl 13 . — /> opportunity. —ANFEF, AR KL
f) cycle #/2 55,958, AR {EH TMS320C6670 EVM, ZRSSEHMMNIEE E Z: 20MHz /MX,
2B IEIE AR N 12 BARE S A INEAL R fiN . fith buffer #f7 T LL2; L1P/L1D cache %]
GERASHN cold . =, X LN (1 308G 6 8 2 AT55 TART Wil 5 B0 A 4 .

3.3 K RACH—E# DFT

5. 3. 1.4MHz /MX K RACH {f F B4 DFT, K NRIERL 2, XE/NX % T A DFT FiGK
FERT LAY FFTC B4 . i, PRACH Ridi; EDMA FC B 28 & 12, ME—[K)[X 512 PaRAM set
LUT A ITC B S B0 NESE NAE RS, AR BERAE .

L% DFT %A LI c66x /% IT4H -

3.4 % RACH

UpPTS KR LLZ 1 88 2 M55, 1% RACH {X7E UpPTS K2 2 NMF S A fovrfire.
RACH 7t UE ] UpPTS 455 i 2 | 4832Ts b ki, CP K& /2 448Ts, JFHIF 0 MEE 14>
UpPTS 55 0Ts (normal CP) 1{ 736Ts (extended CP) i, KJ¥ /& 4096Ts.

K 4 Fros, Hiss FET ABL EDMA 7] LLN UpPTS H AN 5 724 — AN RACH Z54F, %54
fih &% %5 RACH ] working i@iE, 5¢MEEHAFEF FFTC NB\. % RACH [1] working iHi& f# F 4 /4>
PaRAM set, Z—ANHTHI4H dummy, 2 TR0 3 H TRAFS 8RS, &E5—
F FFTC ABA.

TR, K2 RACH i s A 46 B 75 AR A4 S5 540 T
e 1/~FFTC 34,
o 1% FFTC 56 ERY 1 /> TRx @E (Flix FFTC SLl i —/> TxQ 46E) -
e 1/ flow,
e 14 TxreturnQ, 14 RxFDQ, 14> Rx QPend Q.
o Np ™ TXHERFF. BA Tx #AFFHIK/N 2 32B.
o RxHFARRFHIANEM Tx #IRFF—FF. FA Rx A FF IR/ E 32B.
o Hynfks EDMA 12 1> CC L4, 1 TCskfl, 14 EDMAIEIE, 4> PaRAM set.
o T HEHIR AR B

o FEIRFFHhHEEH (T4 RACH i FFTC ABNIIUE buffer) , K/hi& Tx iR &4
kbl 4 775,

7 KeyStone #F_[-SEH mACHT LTE 17247 Hi a7 27



I3 TeExXAs
ZHCA538 INSTRUMENTS

RELEPEE )] 2%, 28 AT LAIEA —/ FFTC 52, —/> CC £ % TC sfil. A A T ke
MZEFEHZE QPend AR LR H [F—> QPend Q, #fiiid A pop Hi 44 #7 Hiubik 5 )
AR, HERIEFAEEZEHEIH, &ENTEA 8 I .

4 INGE
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29 1 6
30 2 0.5
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32 2 05
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35 2 2
36 2 3
37 2 4
38 2 5
39 2 6
40 3 0.5
41 3 0.5
42 3 0.5
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44 3 1
45 3 2
46 3 3
47 3 4
48 4 05
49 4 05
50 4 05
51 4 1
52 4 1
53 4 2
54 4 3
55 4 4
56 4 5
57 4 6
58 N/A  N/A
59 N/A  N/A
60 N/A  N/A
61 N/A  N/A
62 N/A  N/A
63 N/A  N/A
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I 3553 A1

(0,1,02)
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0,1,1,2)
(0,0,0.2)
(0,0,1,2)
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(0,0,0,0)(0,0,0,2)(0,0,1,0)(0,0,1,2)

(0,0,0,0)(0,0,0,1)(0,0,1,0)(0,0,1,1)

(0,0,0,0)(0,0,0,1)(0,0,0,2)(0,0,1,1)(0,0,1,2)
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N/A
N/A
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N/A

SeAF R

R R R R R R R R R

WIHEDUMmmMy
T

2n+h0
8n+h0
5n+h0
2n+h0
5n+h0
n+h0
2n+h0
n+h0
ho

n+h0

ho

n+h0

ho

ho

ho

n+h0

ho

ho

n+hl
7n+hl
4n+hl
n+hl
4n+hl
n+hl
n+hl
n+hl
n+hl
n+hl
n+h2
7n+h2
4n+h2
n+h2
4n+h2
n+h2
n+h2
n+h2
n+h2
n+h2
h3
6n+h3
3n+h3
h3
3n+h3
h3
h3
h3

TDDHC .0
EDMASEE Eoyé%m ity $TE £ it/ To £ ot PO LR
(EREE o 01234567890123456789
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1,0 10, t0+11n+h0
1,0 10, t0+11n+h0
1,0 10, t0+5n+h0
1,0 10, 10+5n+h0 ]
1,0 10, t0+5n+h0
1,0 10, t0+2n+h0
1,0 10, t0+2n+h0
1,0 10, t0+2n+h0
1,0,2,0, 10,t0+h0, 10, t0+2n+h0,
1,0 10, t0+n+h0
1,0,2,0, 10, t0+2n+h0, 10, t0+hO, L LL
1,0 10, t0+n+h0
1,0,2,0  10,t0+h0, 10, t0+n+h0
1,0,20 10, t0+n+h0, 10, t0+h0
1,0,2,0 10, t0+h0, 10, t0+n+h0
1,0,2,0, 10, t0+h0, 10, t0+h0,
1,0,2,0, 10, t0+n+h0, |0, t0+hO,
1,0 10, t0+h0
1,0,2,0, 10, t0+h0, 10, t0+h0,
1,0,2,0, 10, t0+h0, 10, t0+h0,
1,0 10, t0+n+h0
1,0,2,0, 10, t0+h0, 10, t0+h0,
1,0,2,0, 10, t0+h0, 10, t0+n+h0,
1,0 10, t0+h0
1,0,2,0 10, t0+h0, 10, t0+h0
1,0 11, t1+10n+h1
1,0 11, t1+10n+h1
1,0 11, t1+10n+h1
1,0 11, tl+4n+hl
1,0 11, t1+4n+h1
1,0 11, tl+n+h1
1,0 11, t1+n+h1 2
1,0 11, t1+n+h1 2
1,0 11, t1+n+h1 3
1,0 11, t1+n+h1 3
1,0 12, t2+10n+h2
1'0 12, t2+10n+h2
1'0 12, t2+10n+h2
1,0 12, t2+4n+h2
1,0 12, t2+4n+h2
1,0 12, t2+n+h2 ]
1,0 12, t24n+h2 2 ]
1,0 12, t24n+h2 2 [ 2 |
1,0 12, t24n+h2 3 2 |
1,0 12, t2+n+h2 3 3
1,0 13, t3+9n+h3 Bl
1'0 13, t3+9n+h3
1,0 13, t3+9n+h3
1,0 13, t3+3n+h3
1'0 13, t3+3n+h3
1,0 13, t3+h3
1,0 13, t3+h3 2
1,0 13, t3+h3 2 2
1
1
1
1
1
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2 1
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3 2
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0 0 05 0 (0,1,0,1) 1 n+ho 1,0 10, t0+7n+h0
1 0 05 1 (0,2,0,1) 1 5n+h0 1,0 10, t0+7n+h0 []
2 0 05 2 (0,1,1,1) 1 3n+h0 1,0 10, t0+7n+h0
3 o 1 o (0,0,0,1) 1 n+ho 1,0 10, t0+3n+h0
4 o 1 1 (0,0,1,1) 1 3n+h0 1,0 10, t0+3n+h0 . . . .
5 o 1 2 (0,0,0,0) 1 ho 1,0 10, t0+3n+h0
6 0o 2 o0 (0,0,0,1)(0,0,1,1) 1 n+ho 1,0 10, t0+n+h0 . . . .
7 o 2 1 (0,0,0,0)(0,0,1,0) 1 ho 1,0 10, t0+n+h0 . . . .
8 0o 2 2 N/A
9 0o 3 o0 (0,0,0,0)(0,0.0,1)(0,0.1,1) 2 ho 1'01'2'0' 10, ‘O*T:'t'g;;?;”*ho' EEEN
0 ol al 1 (0.0.010.0.1.0) (0.0.1.4) R ho 1,0,2,0,  10,t0+h0, 0, t0+h0, . . . .

1,0 10, t0+n+h0 ....

1,0,2,0,  10,t0+h0, 0, t0+h0,
11 o 3 2 (0,0,0,0) (0,0,0,1)(0,0,1,0) 2 ho
1,0 10, t0+n+h0 . . . .

12 0 4 o0 (0,0,0,0)(0,0,0,1)(0,0,1,0)(0,0,1,1) 2 ho 1,020  10,t0+h0, 10, t0+h0 . . . .
il I e EEER
il I Il e HEEEN
5 0 5 0 (0,0,0,0)(0,0,0,1)(0,0,1,0)(0,0,1,1)(1,0,0,1) 2 ho 1,020  10,t0+h0, 10, t0+h0 . . . .
16 0 5 1 (0,0,0,0)(0,0,0,1)(0,0,1,0)(0,0,1,1)(1,0,1,1) 2 ho 1,0,2,0 10, t0+hO0, 10, t0+h0 . . . .
17 0o 5 2 (0,0,0,0)(0,0,0,1)(0,0,1,0)(0,0,1,1)(1,0,0,0) 2 ho 1,020  10,t0+h0, 10, t0+h0 . . . .
18 0 6 0 (0,0,0,0)(0,0,0,1)(0,0,1,0)(0,0,1,1)(1,0,0,1)(1,0,1,1) 2 ho 1,020  10,t0+h0, 10, t0+h0 . . . .
19 0 6 1 (0,0,0,0)(0,0,0,1)(0,0,1,0)(0,0,1,1)(1,0,0,0(1,0,1,0) 2 ho 1,020  10,t0+h0, 10, t0+h0
20 1 05 0 (0,1,0,0) 1 h1 1,0 11, t1+6n+h1
21 1 05 1 (0.2,0,0) 1 4n+h1 1,0 11, t1+6n+h1 [ ]
2 1 05 2 (0,1,1,0) 1 2n+h1 1,0 11, t1+6n+h1
23 1 1.0 (0,0,0,0) 1 h1 1,0 11, t1+2n+h1 . . . .
24 1 1 1 (0,0,1,0) 1 2n+h1 1,0 11, t1+2n+h1
25 1 2 o0 (0,0,0,0)(0,0,1,0) 1 h1 1,0 11, t1+h1 . . . .
2% 1 3 0 (0,0,0,0)(0,0,1,0)(1,0,0,0) 1 h1 1,0 11, t1+h1 . . . .
27 1 4 o0 (0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0) 1 h1 1,0 11, t1+h1
28 1 5 0 (0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)(2,0,0,0) 1 h1 1,0 11, t1+h1 . . . .
29 1 6 0 (0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)(2,0,0,02,0,1,0) 1 h1 1,0 11, t1+h1
30 2 05 0 (0,1,0,0) 1 h2 1,0 12, t2+6n+h2
31 2 05 1 (0,20,0) 1 4n+h2 10 12, t2+6n+h2 [ ]
32 2 05 2 (0,1,1,0) 1 2n+h2 1,0 12, t2+6n+h2
3 2 1 o0 (0,0,0,0) 1 h2 1,0 12, t242n+h2
34 2 1 1 (0,0,1,0) 1 2n+h2 10 12, t242n+h2
3 2 2 o0 (0,0,0,0)(0,0,1,0) 1 h2 10 12, t2+h2 . . . .
3 2 3 0 (0,0,0,0)(0,0,1,0)(1,0,0,0) 1 h2 10 12, t2+h2 . . . .
37 2 4 o (0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0) 1 h2 1,0 12, t2+h2 . . . .
38 2 5 0 (0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)(2,0,0,0) 1 h2 10 12, t2+h2
39 2 6 0 (0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)(2,0,0,002,0,1,0)  1' h2 1,0 12, t2+h2 . . . .
40 3 05 0 N/A
41 3 05 1 N/A - . - .
42 3 05 2 N/A
podll I vl B A EEER
W A EEEN
45 3 2 0 N/A
# 3 3 o NiA HEEN
47 3 4 0 N/A
48 4 05 0 (0,1,0,%) 1
49 4 05 1 (0,2,0,%
50 4 05 2 01,1, 1
51 4 1 0 (0,00, 1
sz T« [+ 0015 N EEEE
53 4 2 0 (0,0,0,°)(0,0,1,") 1 1
54 4 3 0 (0,0,0,)(0.0,1,%)(1,0,0,%) 2 1 . . . .
55 4 4 0 (0.0,0,)(0,0,1,%)(1,0,0,*)(1.0,1,%) 2 2 . . . .
56 4 5 0 (0,0,0,%)(0.0,1,%)(1,0,0,%)(1,0,1,)(2.,0.0,*) 3 2
57 4 6 0 (0,0,0,%)(0,0,1,)(1,0,0,4)(1,0,1,%)(2,0,0,*)(2,0,1,%) 3 3 . . . .
58 N/A NA NA N/A . . . .
59 N/A NA NA N/A
60 NA NA NA N/A - . - .
61 NA NA NA N/A
62 NA NA NA N/A . . . .
63 NA NA NA N/A

32 7 KeyStone #3F_ - SEH 3019 LTE _- 772 77 7 iy Ab 2H
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AR SR DDA DN DD D OO OOW®WOENNMNNMNNNNMNNNND-2 2 2 2 o a0 o

£\g
> >

N/A
N/A
N/A
N/A

0.5
0.5
0.5

N NN o o o

N/A

0
1
2
0
1
2
0
1
2

0
1

2

N/A
N/A
N/A
N/A
N/A

%% 8: PRACH 41fi 5 EDMA 2% (TDD UL/DL Bt & 2)

TDDFC 2

I 35173 A

(0,1,0,0)
(0,2,0,0)
(0,1,1,0)
(0,0,0,0)
(0,0,1,0)
N/A
(0,0,0,0)(0,0,1,0)
N/A
N/A

(0,0,0,0)(0,0,1,0)(1,0,0,0)
(0,0,0,0)(0,0,1,0) (1,0,1,0)
N/A
(0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)
N/A

N/A

(0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)(2,0,0,0)

(0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)(2,0,1,0)

N/A

(0,0,0,0)(0,0,1,0)(1,0,0,0)(1,0,1,0)(2,0,0,0)(2,0,1,0)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
(0,1,0,%)
0,2,0,%)
0,1,1,%
(0,0,0,%)
(0,0,1,%)

(0,0,0,)(0,0,1,")
(0,0,0,)(0,0,1,)(1,0,0,%)
(0,0,0,)(0,0,1,)(1,0,0,)(1,0,1,)
(0,0,0,%)(0,0,1,")(1,0,0,)(1,0,1,%)(2,0,0,")

(0,0,0,%)(0,0,1,%)(1,0,0,*)(1,0,1,%)(2,0,0,*)(2,0,1,%)

N/A
N/A
N/A
N/A
N/A
N/A

GeATHL

PR R R e

¥I4FiDummy

r:
ho
2n+h0
n+h0
ho
n+h0

ho

ho

ho

ho

ho

ho

ho

EDMAZ} B¢

1,0
1,0
1,0
1,0
1,0

EDMAEL A T EAC 2 it/ T £t
5% 012345678901234567809

10, t0+3n+h0
10, t0+3n+h0
10, t0+3n+h0
10, t0+n+h0
10, t0+n+h0

10, t0+h0

10, t0+h0

10, t0+h0

10, t0+h0

10, t0+h0

10, t0+h0

W NN R PR

AT HOE LR
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PRACH
i

© ® N O ON®N-2 O

18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

e

© ©0 0o oo oo oo

A A AN DD DR DD DRW®®OOEOENNNMNNNNNNND-S 2 2 a2 a4 a0 a0 o

HE
> 3>

N/A
N/A
N/A
N/A

1
1
1
2
2
2

A

N 2 O0N=ON=O0

N/A

% 9: PRACH %+#i 5 EDMA 2% (TDD UL/DL 2 & 3)

I 45153 A1

(0,1,0,2)
(0,2,0,2)
(0,1,0,1)
(0,0,0,2)
(0,0,0,1)
(0,0,0,0)
(0,0,0,1)(0,0,0,2)
(0,0,0,0)(0,0,0,2)
(0,0,0,0)(0,0,0,1)

(0,0,0,0)(0,0,0,1)(0,0,0,2)
N/A
N/A
(0,0,0,0)(0,0,0,1)(0,0,0,2)(1,0,0,2)
(0,0,0,0)(0,0,0,1)(0,0,0,2)(1,0,0,1)

(0,0,0,0)(0,0,0,1)(0,0,0,2)(1,0,0,0)

(0,0,0,0)(0,0,0,1)(0,0,0,2)(1,0,0,1)(1,0,0,2)

(0,0,0,0)(0,0,0,1)(0,0,0,2)(1,0,0,0)(1,0,0,2)

(0,0,0,0)(0,0,0,1)(0,0,0,2)(1,0,0,0)(1,0,0,1)

(0,0,0,0)(0,0,0,1)(0,0,0,2)(1,0,0,0)(1,0,0,1)(1,0,0,2)

N/A
(0,1,0,1)
(0,2,0,1)
N/A
(0,0,0,1)
N/A
(0,0,0,1)(1,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)(3,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)(3,0,0,1)(4,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)(3,0,0,1)(4,0,0,1)(5,0,0,1)
(0,1,0,1)
(0,2,0,1)
N/A
(0,0,0,1)
N/A
(0,0,0,1)(1,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)(3,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)(3,0,0,1)(4,0,0,1)
(0,0,0,1)(1,0,0,1)(2,0,0,1)(3,0,0,1)(4,0,0,1)(5,0,0,1)
(0,1,0,0)
(0,2,0,0)
N/A
(0,0,0,0)
N/A
(0,0,0,0)(1,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)
(0,1,0%)
(0,2,0%)
N/A
(0,0,0,)
N/A
(0,0,0,%)(1,0,0,%)
(0,0,0,%)(1,0,0,%)(2,0,0,*)
(0,0,0,%)(1,0,0,)(2,0,0,%)(3,0,0,*)
(0,0,0,%)(1,0,0,*)(2,0,0,%)(3,0,0,*)(4,0,0,*)
(0,0,0,%)(1,0,0,%)(2,0,0,*)(3,0,0,*)(4,0,0,*)(5,0,0,*)
N/A
N/A
N/A
N/A
N/A
N/A

SRAFHL

N R NR R R R R R

B R R R R e R

1
1
1

1
1
1

1
1
1

¥1tEDUMmmy

(ERCES
2n+h0
5n+h0
n+h0
2n+h0
n+h0
ho
n+h0
ho
ho

ho

ho
ho

ho

ho

ho

ho

ho

n+hl
4n+hl

n+hl

n+hl
n+hl
n+hl
n+h1
n+h1
n+h2
4n+h2

n+h2

n+h2
n+h2
n+h2
n+h2
n+h2
h3
3n+h3

h3
h3

h3
h3

TDDFL ¥ 3

EDMAZ) B

1,0
1,0
1,0
1,0
1,0
1,0
1,0,2,0
1,0,1,0
1,0,2,0

1,0,2,0,

1,0

1,0,2,0,

1,0,2,0,

1,0

1,0,2,0,

1,0

1,0,2,0,

1,0

1,0,2,0,

1,0

1,0,2,0,
1,0

1,0,2,0,
1,0

1,0
1,0

1,0

1,0
1,0
1,0
1,0
1,0
1,0
1,0

1,0

1,0
1,0
1,0
1,0
1,0
1,0
1,0

1,0

1,0

1,0
1,0

7% KeyStone #3H_-SEH E 501 LTE A7 27 Bl 4 P2

EDMABL A
EERCE S
10, t0+5n+h0
10, t0+5n+h0
10, t0+5n+h0
10, t0+2n+h0
10, t0+2n+h0
10, t0+2n+h0
10, t0+hO, 10, t0+n+h0
10, t0+n+h0, |0, t0O+h0
10, t0+hO, 10, t0+n+h0
10, t0+h0, 10, t0+hO,
10, t0+h0

10, t0+h0, 10, t0+hO,
10, t0+h0

10, t0+h0, 10, t0+h0,
10, t0+h0

10, t0+h0, 10, t0+hO,
10, t0+h0

10, t0+h0, 10, t0+hO,
10, t0+h0

10, t0+h0, 10, t0+h0,
10, t0+h0

10, t0+h0, 10, t0+h0,
10, t0+h0

10, t0+h0, 10, t0+h0,
10, t0+h0

11, t1+4n+h1
11, t1+4n+h1

11, t1+n+h1

11, t1+n+h1
11, t1+n+h1
11, t1+n+h1
11, t1+n+h1
11, t1+n+h1
12, t2+4n+h2
12, t2+4n+h2

12, t2+n+h2

12, t2+n+h2
12, t2+n+h2
12, t2+n+h2
12, t2+n+h2
12, t2+n+h2
13, t3+3n+h3
13, t3+3n+h3

13, t3+h3

13, t3+h3

13, t3+h3
13, t3+h3
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PRACH teat mamz pa
HCE

0 0 0.5 0
1 0 0.5 1
2 0 0.5 2
3 0 1 0
4 0 1 1
5 0 1 2
6 0 2 0
7 0 2 1
8 0 2 2
9 0 3 0

1" 0 3 2

12 0 4 0

13 0 4 1

14 0 4 2

15 0 5 0

17 0 5 2

18 0 6 0
19 0 6 1
20 1 0.5 0
21 1 0.5 1
22 1 0.5 2
23 1 1 0
24 1 1 1
25 1 2 0
26 1 3 0
27 1 4 0
28 1 5 0
29 1 6 0
30 2 0.5 0
31 2 0.5 1
32 2 0.5 2
33 2 1 0
34 2 1 1
35 2 2 0
36 2 3 0
37 2 4 0
38 2 5 0
39 2 6 0
40 3 0.5 0
41 3 0.5 1
42 3 0.5 2
43 3 1 0
44 3 1 1
45 3 2 0
46 3 3 0
47 3 4 0
48 4 0.5 0
49 4 0.5 1
50 4 0.5 2
51 4 1 0
52 4 1 1
53 4 2 0
54 4 3 0
55 4 4 0
56 4 5 0
57 4 6 0
58 N/A N/A  N/A
59 N/A  N/A N/A
60 N/A° N/A N/A
61 N/A N/A  N/A
62 N/A N/A  N/A
63 N/A N/A  N/A

Z 10: PRACH 4 1fi5 EDMA 2%t (TDD UL/DL K& 4)

I 4153 A

(0,1,0,1)
(0,2,0,1)
(0,1,0,0)
(0,0,0,1)
(0,0,0,0)
N/A
(0,0,0,0)(0,0,0,1)
N/A
N/A

(0,0,0,0)(0,0,0,1)(1,0,0,1)
(0,0,0,0)(0,0,0,1)(1,0,0,0)
N/A
(0,0,0,0)(0,0,0,1)(1,0,0,0)(1,0,0,1)
N/A

N/A

(0,0,0,0)(0,0,0,1)(1,0,0,0)(1,0,0,1)(2,0,0,1)

(0,0,0,0)(0,0,0,1)(1,0,0,0)(1,0,0,1)(2,0,0,0)

N/A

(0,0,0,0)(0,0,0,1)(1,0,0,0)(1,0,0,1)(2,0,0,0)(2,0,0,1)

N/A
(0,1,0,0)
(0,2,0,0)
N/A
(0,0,0,0)
N/A
(0,0,0,0)(1,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)(4.0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)(4,0,0,0)(5,0,0,0)
(0,1,0,0)
(0,2,0,0)
N/A
(0,0,0,0)
N/A
(0,0,0,0)(1,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)(4.0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)(4,0,0,0)(5,0,0,0)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0,1,0%)
02,09
N/A
(0,00%)
N/A
(0,0,0,4)(1,0,0,)
(0,0,0,%)(1,0,0,%)(2,0,0,%)
(0,0,0,%)(1,0,0,)(2,0,0,%)(3,0,0,%)
(0,0,0,)(1,0,0,%)(2,0,0,)(3,0,0,°)(4,0,0,")
(0,0,0,)(1,0,0,%)(2,0,0,)(3,0,0,*)(4,0,0,%)(5,0,0,)
N/A
N/A
N/A
N/A
N/A
N/A

e

BoR R R e

2

2

¥4 Dummy
545
n+h0
3n+h0
ho
n+h0
ho

ho

ho

ho

ho

ho

ho

ho

h1
2n+h1

h1

h1
h1
h1
h1
h1
h2
2n+h2

h2

h2
h2
h2
h2
h2

TDDRC & 4
EDMAZ} B

1,0
1,0
1,0
1,0
1,0

1,0,2,0

1,0,2,0

1,0,2,0

1,0,2,0

1,0,2,0

1,0,2,0

1,0,2,0

1,0
1,0

1,0

1,0
1,0
1,0
1,0
1,0
1,0
1,0

1,0
1,0
1,0
1,0
1,0
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EDMARL P4
58
10, t0+3n+h0
10, t0+3n+h0
10, t0+3n+h0
10, tO+n+h0
10, t0+n+h0

10, to+ho, 10, to+ho | [ ] ]

10, t0+h0, 10, t0+h0

10, t0+h0, 10, t0+h0O

012345678901234567389

10, t0+h0, 10, t0+hOI

10, t0+h0, 10, t0+h0

10, t0+h0, 10, t0+h0

10, t0+h0, 10, (O+h0l I

11, t1+2n+h1
11, t1+2n+h1

11, t1+h1

11, t1+h1
11, t1+h1
11, t1+h1
11, t1+h1
11, t1+h1
12, t2+2n+h2
12, t2+2n+h2

12, ©2+h2

12, t2+h2
12, t2+h2
12, 12+h2
12, ©2+h2
12, t2+h2
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Z 11: PRACH 4 1fi5 EDMA 2%t (TDD UL/DL K& 5)

TDDC 5
Pon Wk R B I i PIEOUTY oy gy | EOMARLYS | BECEARH AHTEA
3 S 0123 45678901234567809
0 o0 05 0 0,1,0,0) 1 ho 1,0 10, w0+n+ho T[]
1 0 05 1 (0,2,0,0) 1 n+ho 1,0 10, t0+n+h0 []
2 0 05 2 N/A
3 0 1 o0 (0,0,0,0) 1 ho 1,0 10,10+h0 [l [] . . .
4 0o 1 1 N/A . . .
5 0 1 2 N/A
6 0 2 o0 (0,0,0,0)(1,0,0,0) 1 ho 1,0 10,10+ho i HEEE
7 0o 2 1 N/A . . -
8 0 2 2 N/A
9 0o 3 o0 (0,0,0,0)(1,0,0,0)(2,0,0,0) 1 ho 1,0 10, t0+h0 I HEN
1M1 o 3 2 N/A EEE
2 0 4 o0 (0,0,0,0)(1,0,0,0)(2,0,0,0(3,0,0,0) 1 ho 1,0 10, t0+h0 I 11
13 0 4 1 N/A . . .
14 0 4 2 N/A EEE
5 0 5 0 (0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)(4,0,0,0) 1 ho 1,0 10, t0+h0 I . . . .
16 0 5 1 N/A EEE
HEENR
17 0 5 2 N/A HENE
18 0 6 0 (0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)(4,0,0,0)(5,0,00) 1 ho 10 10, t0+h0 I E . . .
AEEEEE A EEE
j? 1 05 0 N/A . . -
1 05 1 N/A
2 1 05 2 N/A HENE
22 1 1 o0 N/A . . .
24 1 1 1 N/A
25 1 2 o N/A HEN
26 1 3 o0 N/A
27 1 4 o N/A . . -
28 1 5 o0 N/A BHE B
29 1 8 0 N/A
30 2 05 0 N/A . . .
31 2 05 1 N/A . . .
32 2 05 2 N/A
33 2 1 0 N/A HENR
3 2 1 1 N/A
3 2 2 o0 N/A HEN
3 2 3 0 N/A . . -
37 2 4 o0 N/A
38 2 5 o0 N/A HENE
CRERENE - mEn
41 3 05 1 N/A HENR
42 3 05 2 N/A
43 3 1 o0 N/A . . -
1451 31 1 N/A HE B
3 2 o N/A
46 3 3 0 N/A . . .
47 3 4 o N/A [ N |
48 4 05 0 0,10 1
49 4 05 1 020 I 1
50 4 05 2 N/A
5 4 1 0 (0,0,0,%) B . . -
52 4 1 1 N/A . . .
53 4 2 0 (0,0,0,°)(1,0,0,%) 2
54 4 3 o0 (0,0,0,°)(1,0,0,°)(2.0,0.%) 3 EEEN
55 4 4 0 (0,0,0,)(1,0,0,)(2,0,0,")(3,0,0,") 4 . . . .
5 4 5 0 (0,0,0,°)(1,0,0,%)(2,0,0,°)(3.0,0,*)(4.0,0,%) 5
57 4 6 0 (0,0,0,7)(1,0,0,)(2,0,0,°)(3,0,0,")(4,0,0,)(5,0,0,") 6 EEENR
58  NA NA NA N/A
59 NA NA NA N/A . . .
2(13 N/A NA NA N/A HE B
NA NA NA N/A
62 NA NA NA N/A . . .
63 NA NA NA N/A
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18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

K& B RA
0 05 0
0 05 1
0o 05 2
o 1 o
o 1 1
o 1 2
o 2 o
0o 2 1
0o 2 2
0o 3 o
o 3 1
0o 3 2
0o 4 o0
0o 4 1
0o 4 2
o 5 0
o 5 1
o 5 2
0o 6 0
o 6 1
1 05 0
105 1
105 2
11 0
111
12 0
13 0
14 0
15 0
16 0
2 05 0
2 05 1
2 05 2
2 1 o0
2 11
2 2 o0
2 3 o0
2 4 o0
2 5 0
2 6 0
3 05 0
3 05 1
3 05 2
3 1 0
3 11
3 2 0
3 3 0
3 4 0
4 05 0
4 05 1
4 05 2
4 1 0
4 11
4 2 0
4 3 0
4 4 0
4 5 0
4 6 0
N/A N/A N/A
N/A N/A N/A
N/A N/A NA
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

# 12: PRACH 44 5 EDMA 23t (TDD UL/DL Bt & 6)

B B53 A
(0,1,0,2)
(0,2,0,2)
0,1,1,1)
(0,0,0,2)
(0,0,1,1)
(0,0,0,1)
(0,0,0,2)(0,0,1,1)
(0,0,0,1)(0,0,1,0)
(0,0,0,0)(0,0,1,1)

(0,0,0,1)(0,0,0,2)(0,0,1,1)

(0,0,0,0)(0,0,0,2)(0,0,1,0)

(0,0,0,1)(0,0,1,0)(0,0,1,1)
(0,0,0,1)(0,0,0,2)(0,0,1,0)(0,0,1,1)
(0,0,0,0)(0,0,0,1)(0,0,0,2)(0,0,1,1)

(0,0,0,0)(0,0,0,2)(0,0,1,0)(0,0,1,1)

(0,0,0,0)(0,0,0,1)(0,0,0,2)(0,0,1,0)(0,0,1,1)

N/A

N/A

(0,0,0,0)(0,0,0,1)(0,0,0,2)(0,0,1,0)(0,0,1,1)(1,0,0,2)
(0,0,0,0)(0,0,0,1)(0,0,0,2)(0,0,1,0)(0,0,1,1)(1,0,1,1)

(0,1,0,1)
(0,2,0,1)
(0,1,1,0)
(0,0,0,1)

(0,0,1,0)
(0,0,0,1)(0,0,1,0)
(0,0,0,1)(0,0,1,0)(1,0,0,1)
(0,0,0,1)(0,0,1,0)(1,0,0,1)(1,0,1,0)

(0,0,0,1)(0,0,1,0)(1,0,0,1)(1,0,1,0)(2,0,0,1)
(0,0,0,1)(0,0,1,0)(1,0,0,1)(1,0,1,0)(2,0,0,1)(2,0,1,0)

(0,1,0,1)
(0,2,0,1)
(0,1,1,0)
(0,0,0,1)

(0,0,1,0)
(0,0,0,1)(0,0,1,0)
(0,0,0,1)(0,0,1,0)(1,0,0,1)
(0,0,0,1)(0,0,1,0)(1,0,0,1)(1,0,1,0)

(0,0,0,1)(0,0,1,0)(1,0,0,1)(1,0,1,0)(2,0,0,1)
(0,0,0,1)(0,0,1,0)(1,0,0,1)(1,0,1,0)(2,0,0,1)(2,0,1,0)

(0,1,0,0)
(0,2,0,0)
N/A
(0,0,0,0)

N/A
(0,0,0,0)(1,0,0,0)
(0,0,0,0)(1,0,0,0)(2.0,0,0)
(0,0,0,0)(1,0,0,0)(2,0,0,0)(3,0,0,0)
(0,1,0,%)

02,0,

0,1,1,

(0,0,0,)

(0,0,1,%)
(0,0,0,)(0,0,1,%)
(0,0,0,)(0,0,1,)(1,0,0,%)
(0,0,0,)(0,0,1,)(1,0,0,")(1,0,1,)

(0,0,0,%)(0,0,1,%)(1,0,0,*)(1,0,1,*)(2,0,0,*
(0,0,0,%)(0,0,1,%)(1,0,0,*)(1,0,1,)(2,0,0,*)(2,0,1,*)

N/A
N/A
N/A
N/A
N/A
N/A

PR R R R PR R R

1
1
1

HI4fDummy

54
2n+h0
7n+h0
4n+h0
2n+h0
4n+h0
n+h0
2n+h0
n+h0
ho

n+h0
ho

n+h0

n+h0
ho

ho

ho

ho

ho
n+h1
6n+hl
3n+hl
n+hl
3n+hl
n+h1
n+hl
n+hl
n+h1
n+h1
n+h2
6n+h2
3n+h2
n+h2
3n+h2
n+h2
n+h2
n+h2
n+h2
n+h2
h3
5n+h3

h3
h3

h3
h3

TDDFL 6
EDMAEL P
EDMA% Bt P

1,0 10, t0+9n+h0

1,0 10, t0+9n+h0

1,0 10, t0+9n+h0

1,0 10, t0+4n+h0

1,0 10, t0+4n+h0

1,0 10, t0+4n+h0
1,0,1,0 10, t0+n+h0, 10, t0+2n+h0
1,0,1,0 10, t0+n+h0, 10, t0+2n+h0
1,0,1,0 10, t0+3n+h0, 10, t0+h0
1,0,2,0, 10, t0+h0, 10, t0O+n+hO,

1,0 10, t0+n+h0
1,0,1,0, 10, t0+n+h0, 10, t0+hO,

1,0 10, t0+n+h0
1,0,2,0, 10, t0+n+h0, 10, t0+h0,

10 10, t0+n+h0
1,0,2,0, 10, t0+h0, 10, t0+hO,
1,0,2,0 10, t0+h0, 10, t0+n+h0
1,0,2,0, 10, t0+h0, 10, t0+hO,
1,0,2,0 10, t0+n+h0, 10, t0+h0
1,0,2,0, 10, t0+n+h0, 10, t0+hO,
1,0,2,0 10, t0+h0, 10, t0+h0
1,0,2,0 10, t0+h0, 10, t0+h0
1,0,2,0 10, t0+h0, 10, t0+h0
1,0,2,0 10, t0+h0, 10, t0+h0

1,0 11, t1+8n+h1

1,0 11, t1+8n+h1

1,0 11, t1+8n+h1

1,0 11, t1+3n+h1

1,0 11, t1+3n+h1
1,0,1,0 11, t1+h1, 11, t1+n+h1
1,0,1,0 11, t1+h1, |1, t1+n+h1
1,0,1,0 11,t1+h1, 11, t1+n+h1
1,0,1,0 11, t1+h1, 11, t1+n+h1
1,0,1,0 11, t1+h1, 11, t1+n+h1

10 12, t2+8n+h2

10 12, t2+8n+h2

1,0 12, t2+8n+h2

1,0 12, t243n+h2

1',0 12, t243n+h2
1,0,1',0 12, t2+h2, 12, t2+n+h2
1,0,1',0 12, t2+h2, 12, t2+n+h2
1,0,1',0 12,t2+h2, 12, t2+n+h2
1,0,1',0 12, t2+h2, 12, t2+n+h2
1,0,1',0 12, t2+h2, 12, t2+n+h2

1,0 13, t3+7n+h3

10 13, t3+7n+h3

1,0 13, t3+2n+h3

10 13, t3+2n+h3

10 13, t3+2n+h3

1,0 13, t3+2n+h3
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