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Interference!!

Isochronous traffic: 
1 packet per cycle (1ms)

♦ Industrial scenario:
- Indoor (low-mobility)
- high reliability
- low-latency
- deterministic delay (target: zero delay jitter)

Interference!!
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♦ TSN controller
- Resources reservation to avoid
packet delays in queues (802.1Qbv)
- Nodes synchronization (802.1as)
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♦ gNB1 reserves periodically (in every subframe) 
a fixed set of RBs for each active TS flow.

Which is the number of RBs that need to be 
reserved?



Problem Statement

ℎ!,! 𝑡

gNB1

gNB2

gNB3

Terminal 1

Terminal 2

Terminal 3

ℎ!,% 𝑡

ℎ
!,$ 𝑡

TS Flow 1

TS Flow 2
TS Flow 3
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How coordination is implemented?
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♦ Improved coordination:

In every subrame, the gNB with the best
propagation channel is selected to deliver
the packet to the terminal.

How is the best gNB selected?



Coordinated radio frame design

1 Channel estimation:

Subcarrier index Time index
(multiples of coherence time)

2 SNR calculation:

3 Effective SNR calculation for MCS i = imax:

RBIR (Received Bit Mutual Information Rate) 
for the modulation of the ith MCS 

Evaluated numerically!!



Coordinated radio frame design

4 gNB selection: gNB that maximizes the effective SNR of terminal n at time j

5 Modulation and Coding Schem (MCS) selection:

SNR!"##(𝑗) > SNR$
yes

no

Select the current i

Go back to step (3) and try

𝑀𝐶𝑆! (𝑗) = 𝑖

i ⟶ i − 1

No coverage!!

yes

no

𝑚!(𝑗) = arg max
%

SNR%,!"## (𝑗)

Minimum SNR required
by MCS i to attain the

target BLER

i=0?



Coordinated radio frame design

6 Compute offline the selected MCS during J channel
realizations of the channel: 

7 Compute the histogram of : 

Determine the number of RBs
reserved for the nth flow:

8 with 𝑖∗ the solution to

Determine the total number of
RBs reserved for TS traffic:

9

Transport
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Rate (bpcu) 
of MCS 𝑖∗

Prob of requiring
more than the
reserved RBs
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Simulated scenario
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Simulation results
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Simulation results
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N randomly deployed terminal 
(1 flow per terminal)
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Main conclusions

• Window reservation mechanism for 5G compatible with IEEE 802.1Qbv

• Coordination is essential to cope with interference and exploit macro-

diversity in industrial multi-gNB scenarios. 

• Transmitted power can be used to increase the number of time-sensitive 

flows handled by the 5G radio access network. 


