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5G NR UL random access
and UL multiple access
technology

Work description:
UL random access

L.

~oe

Design UL random access detection
algorithm for NR basestation, where
the algorithm should include:
PRACH sequences detection

UL timing synchronization between
gNB and UE

UE transmission power adjustment
Provide the performance evaluation,
where performance should meet the
RCT (Radio conformance testing)
requirements

UL multiple access:

L.

Design multiple access detection
algorithm for NR basestation, where
multiple access includes:
Synchronous/scheduling-based
orthogonal multiple access for
¢MBB
Non-orthogonal multiple access:

v' UL-grant free transmission

v Contention-based transmission

v Scheduling-based multiple

access

Provide the performance evaluation,
where performance should meet the
RCT (Radio conformance testing)

SR
TammyWu@itri.org.tw
03-5918036
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requirements
Deliverable:
1. Detection algorithm for UL random
access
2. Detection algorithm for UL multiple
access
10 | = ¥ #& #5#% | 5G NR Polar code software | Work description: MR AT
2 1% % 21 ¢z | IP and hardware IP 1. Evaluate the performance of 5G NR | JingShiunLin@itri.org.tw
e e technology Polar code encoder/decoder 03-5914743
i A 5L AT ®  Performance evaluation for different
-M @ decoding algorithms based on 5G

NR discussion results (e.g.,
CA-Polar or PC-Polar)
Design Polar code software 1P
Encoder with variable block length
and code rate
®  Decoding algorithm development
(e.g., List decoder)
v Desired FAR performance (at
least the same as LTE)
®  The values of block length and code
rate are based on 5G NR discussion
results
v Max. mother code size: 1024
v Info. block length: 32, 48, 80,
120, and 200 bits
v' Code rate: 1/12, 1/6, 1/3, 1/2,
and 2/3
3. Design Polar code hardware IP
®  Design Polar code encoder/decoder
architecture
® Performance evaluation for different
architectures
v Evaluate the performance,
clock rate, power area, cost for
architecture trade-off
®  Hardware architecture porting on
FPGA
®  Performance evaluation for FPGA
prototype
v" Analysis the maximum clock
rate, timing and resource
utilization
Deliverable:
Polar code software IP and hardware IP

o
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5G uRLLC i#i¥ % #i o5
et g FPGA B AF

In TR 38.913 (V14.1.0), there are three
5G applications defined: eMBB ~ mMTC

and uRLLC - For ¢eMBB, it is agreed that

Polar code 1s for control channel while the
LDPC code for data channel. In uRLLC,

however, the channel code has not been

chihsien(@jiii.org.tw
02-6073131
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finalized yet. °

The main target of this project is to

investigate the channel code meeting the

special requirements for the uRLLC
applications. To be more specific, these
are including;:

I. BLER < 10e(-5) at least is
mandatory for all SNR ~ payloads ~
code rates (very low rate) ~ error
floor. Link level simulation and
analysis is required following the
RANI1 #84b common assumptions.
Fixed point simulation C code is
assumed.

2. Decoding latency < 100us (TBD) at
least - Data rate throughput
(transport block) could be at least
100Mbps (as apposed to eMBB @
10 ~20Gbps).

3. For FPGA implementation, the final
design quality should be close to the
commercial IP core level quality
with competitive die size and power
consumption. The final design notes
documents ~ Verilog source code will
be provided - It should be also
integrated into the III uRLLC
hardware platform together -

12
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5G uRLLC HARQ
enhanced grant-free
transmission

URLLC (Ultra Reliable and Low Latency
Communication) is one of the three usage
scenarios for future 5G and has been
envisioned as one of the enablers for
future vertical applications, i.¢., industrial
automation, remote surgery, autonomous
driving. For URLLC, UL transmission
scheme without grant has been supported
in 3GPP R14. UL grant-free transmission
can achieve lower latency and lower
signaling overhead than grant-based
transmission since UE does not need to
send scheduling request and wait for UL
grant before data transmission. Apart from
that, in order to achieve the extreme level
of reliabilityy, HARQ is an essential
function necessary for URLLC, given that
low latency requirement is  not
compromised. This task is to build a
system simulation platform to model
HARQ enhanced grand-free transmission
and its corresponding performance. A

corresponding lower MAC layer protocol

X%
wwchi@iii.org.tw
02-6073519
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taking into account possible HARQ
enhancements to fulfill rigid requirements
in URLLC UL transmission shall be
designed to address issues discovered
from the simulation results. The URLLC
grand-free transmission protocol will be
contributed to the 3GPP standard by III,
and the lower MAC layer protocol
algorithm will be implemented in the
URLLC HW platform for verification and
validation.
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5G vEPC SGW and PGW
Selection Policy (LIPA and

SIPTO)

HEANFFEEOHLR > wE % A
AR > SREFBBIRIENR
kO AMEYETRBREE > BRA
BRHEBREEE -

A IP 78 (Local IP Access, LIPA)#1:%
# IP i & # # (Selected IP Traffic
Offload, SIPTO)# 45 » & & # Femtocell
Rhny o B ey AE R H 6 BB
BB RO A GH% > BB RAMS
B LRERAFREHEILSEAYAR
F e

BT %% 5C R AREEZER »
REBBCEBRE > BIEBRTR
B b % 45y AR B A B S B R AR,
A3t E A 6% 5G vEPC ¥4 A
Z SGW E PGW £ # %] > {# MME #&
PARAGAE A A PT A B IR AR E B 09 3R
¥4z SGW & PGW » i 5% 82 LIPA
% SIPTO A8 Rz R(4GERaE IR L
1% R ik -

WAER

chihshinlin@jiii.org.tw

02-66073744
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5G vEPC SGW and PGW
C/U Split Mechanism

(SDN Based)

#3538 A% 5G vEPC 45 B 2 C/U Split

M) 0 45 SGW B PGW iz 44 6,(C)

#E R A (U)RIE 58k 44 SDN ~

SDN switch & NFVI % OVS > F#4f 61,

B SDN %48 AL 0] H 4 %4 B o3k 42 4]

6,0 %A B 2 SGW 1 PGW » £ 3b

R 5G vEPC KB TR E 2L »

A EAEEAER AT B4R -

1. BHRHEERR <50ms

2. EHHOBRHEREZE D AN 0%
#3% (line speed) [e.g. 10G 4 F &
¥4t 6,18 3k B R 8Gbps]

WAER

chihshinlin@jiii.org.tw

02-66073744
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8 T EREARIRENILE | Holographic Antenna
AR AT-M 4
9 T ERMARIEEMAE | 5G NR UL random access and UL multiple
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AR AT-M 4 technology
11 ERET @A 5GuRLLC :#:i8 4 atasae g8 2245 & FPGA |
1
12 EREAEA 5G uRLLC HARQ enhanced grant-free
transmission
13 BREHEH 5G vEPC SGW and PGW Selection Policy (LIPA
and SIPTO)
14 ERET @A 5G vEPC SGW and PGW C/U Split Mechanism
(SDN Based)
15 FHRE T A K AR T R 5 B A ] 2 Bde
16 FHRE T A E KR AR HR T RLE Z AT
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