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Abstract: In Long Term Evolution(LTE) downlink system, Physical Downlink Shared Channel(PDSCH)
is the main physical channel carrying user data. In resource-mapping, these data mapping to elements not
reserved for other channels or signals makes implementation more logically complex. By analyzing the
principle of PDSCH resource mapping, the paper divides the mapping process into five categories
depending on avoidance situations. Also, two jumping conditions including symbol-level, Resource Block
Group(RBG)-level are proposed; and three jumping treatments: symbol-level, RBG-level, Resource
Element(RE-level, are introduced. Finally, coupled with parameters extracted from bitmap, a mapping
scheme supporting all downlink bandwidth kinds is designed. The scheme with low cost and strong
scalability has been applied to the development of LTE base station project.
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PDSCH Hy V5 4 AAT 0,1,2 2 3 Fiv4 2, JL (A F A sysem bendicth( s ) RES size(P)
™ 17 #% #l45 E 4% 2L (Downlink Control Information format, 1?—22 ;
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1.1 BESBHEE O

KA 0 LI RBG A E RN, RBG M —~ 8k £/ i £ /Y 2 L ¥ I Bk (Virtual Resource Block, VRB)41 AL, ¥R
BRARBG)K/N P H ARG M TdE, Wk 1P,

RBG 50K Negg = NRs /P o JHFT I 43 B 45 B B — > Ngao 17 A7 [ (bitmap) 46 7, & — {3 %} )i — 4~ RBG,
B 1 R4 BCEZ RBG,
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%tF DCI format 1A 1 1B, 2851 2 {4 Y843 B /i %% J5 45 7 {H (Resource Indication Value, RIV)ZE /R . #1 RIV 1]
I S 23 B 25 FH P I RS R RB(RBiar) F1 RB K J (Legas) e RIV AE LN ()R .
RIVZNIR[’)I!’._(LCRBS_]')'i_RBstart' if(LCRBs —l)<NSé‘/2 1
RIV = N2§ (N2§ — Lrss +1) + (NS5 —1- RBy,, ), others )
:EEEF' 1< LCRBS < nglIB_ - RBstart o
1.4 FiERRE AN
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N T4% i /N X 4% ] 2 % % 5 (Cell-specific Reference Signals, CRS). /4 1 [7] 2 1% 5 (Primary/Secondary
Synchronization Signal, PSS/SSS). ¥ ¥~ #%&{5 i (Physical Broadcast Channel, PBCH); &5 — . AN 1%k

frB A L H2 T LK 15 S WAHIL(CFI=0)
Table2 Resource mapping of channels and signals on subframe 0(CF1=0)
2 PDSCH & iFERrGFsCif symbol 0 1 [2]3] 4 5T
. CRS
‘ L . signals/ CRS I
TD-LTE R4 H, F il 0 I w5 A9 15 18 TS 5 5% channels control channels
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Fig.1 Relation of re0, flag and bitmap(20 M)
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Fig.2 Detailed process to generate flag and re0(20 M)
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1) f55 Rk

# flag[3], flag[1: 0] == 3'b100 , ] k < 636,1 <8 ;

#: flag ==5'000100 H. cell_idmod6==0, M| k <re0+11<11;
#+ flag ==5'000100 H. cell_idmod6!=0, M|k <re0,l <11;
HAh, k<re0l<8,

2) RBG 4 4b 3

afl. #cell idmod6==0, M k<637; HN, k<636,
b #l. #cell idmod6=0, M k<re0+1; 7N, k=<re0,
3) RE % b3

Foenters=4, Mk<k+2; &N, k<k+1.

cnt_crs MILRAE R 0, 1%kF] 4 Bf, FR F—4 RE ©.#% CRS /i, PDSCH B} i Wb 25 Bk IF .

3 MESHER
31 HEER

A3 PDSCH BRI 5 ZZ TN H B LTE AT IR B A e rf, 3 3L T Altera /4 7] Stratix 1V &5 FPGA
EP4SGX230KF40C3 .t iV A # 4T T &G . MBI, Ak R JHH KR4, PDSCH ML #]vhii 0 F, JfFRM
64QAM i i J7 2\ o W VR e AR e ) R FE B A A BT, SR 2 B 1 200x14 1 S HEHLAE G g AT BOE A S
B K EAE, DG ESH GRS MR RE R 3. & 4R,

%3 BHRE

Table3 Parameter settings F 4 RIS B4
parameter value parameter value Table4 Resource cost of resource-mapping module
resource cost total percentage/%
clock frequency/MHz 122 number of antennas 1 —
combinational ALUTs 5614 424 960 1.0
link- link confi i 1 i 1
.up |.n downlink con |gurat|on. bltmap. a dedicated logic registers 2277 424 960 0.5
bit width of modulated symbol/bit 16 | resource allocation type 0 total block memary bits 1278 257 21 233 664 6.0
bandwidth/MHz 20 CFI 1
special subframe configuration 7 Ngs 100

WEFHEH, R EIRIFEMAN, 0 H SRS A RNFEAGERS R 5 AR E, B aEtkN, 5240
JE S PR & BB R .
3.2 REWIE

A SC ) PDSCH % U5 i 5 7 28 © 0 I B 52 bR 1Y TD-LTE /NEsh 30 H I & b, JF 858 TN 4 (10 & 5 9 s
PEGIEE A Kd, T A BRI T 25, 5T ADI A F Y AD9361 6 54, Rtk B Fn#k 7 LTE &4
TATRE R, BT W Altera 23 7 Stratix 1V 241 1) EPASGX230KF40C3FPGA 5 H#54; T#k C i PCIE T,
F TR B AL AT B A -

[ B R B R R G T IR A, A AR K A2 4T 3.1 /N A I A 81 nT 45 &1 5 BT R BT 0 b £ fig
FE . B by AR, Hrhak o o 6 RS S 3RR 64QAM JH ] . QPSK JE il . BPSK M. T

=

Mode DL TDD, 100 RB (20 MHZ), Nomal (CP)  Sync State oK Capture Time 40,1 ms
TRG :IRLCRUN R 2 0f3 (M

daughter
board A

Frame

3[71“)1‘05 3.924
-36.3270 3.040
57 -37 416 3 0ORR
-37.175 1.239
. POCCH 0. 00f NP SK -37 177 1.481
PDSCH 200 100 -37.495 3.324
daughter o ALL _1_0_0_ 3.348
board C ALL ALL 52.301
®
(TN A
Fig.4 Hardware test platform Fig.5 Demodulation information on subframe 0
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