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collaboration in power Internet of Things
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Abstract: In the downlink collaborative transmission process of the power Internet of Things(IoT), it
is necessary to optimize the effective capacity of the system while ensuring low—latency communication,
in order to continuously provide high—quality services to users. A Quality of Service(QoS)—-Guaranteed
strategy is proposed based on Remote Radio Heads(RRH) Collaboration(QG-RRHC). A two-layer power
IoT network model based on Orthogonal Frequency Division Multiple Access(OFDMA) is designed. By
introducing the theory of effective capacity, a distributed RRH collaborative transmission scheme for
QoS guarantee is studied, which collaboratively serves the downlink data transmission on different
subcarriers. Additionally, a heuristic optimization algorithm based on Lagrange duality is proposed to
solve the joint optimization problem. Simulation results demonstrate that compared with other benchmark
algorithms, the proposed strategy can significantly enhance the system's effective capacity and achieve
the performance close to the optimal.
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algorithm 1: power—subcarrier allocation algorithm

1: input: Lagrange multiplier @,, 7,,, 4, {;, 6,, and y,,,
2: output: p,,, and x,,,

3: while {w,.1,.;, 1.{. 0, } converges do

4: repeat

5:  calculate the value of p;, ;, by equation (16);

6:  calculate the value of x,,, by equation (17);

7: until {y,, converges in tolerance &}

8: end while

9: end
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algorithm 2: CoMP selection algorithm

1: input: Lagrange multiplier @,, 7,,,, -t;, {;, J,, and £ >0

2: output: optimal CoMP selection y;,

3: while {w,.1,.;, t.{,0,} converges do
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4. repeat

5: initialize 4,=, F'=0, and arrange the channel gain g,,,, in descending order ;
6: forl=1:L do

7:  select RRH i, according to channel gain sort;

8 if i, satisfies equation (20) then

9: the selected RRH collection 4, is updated by formula 4,=4, U{i,};

10 the benefit value F'*' is updated by formula F'*'= F(4, U{i,});

11: else

12: keep the RRH set A4, unchanged and F'*' = F';
13: end if

14:  end for

15:  update CoMP selection result y,, ;

16: until {y,, converges in tolerance ¢}

17: end while

18: end

BET RIS T H OO A4 5 e 0 A 3k 1 BLAR AR AN Bk 3 R .

algorithm 3: find the optimal Lagrange multiplier #,,, ¢, 1/, @,

1: input: Lagrange multiplier @,, 7,,,, -t;, {;, 6,, and £>0

2: output: optimal CoMP selection y;,, subcarrier allocation x,, ,, power distribution p; ,, and Lagrange multiplier
Ms Cis Xis @
: while {»,,,(, A, @,} converges do

w

repeat
the power allocation p,, ,, and subcarrier allocation x,,, are solved by algorithm 1;

until {y converges in tolerance &}

: update the Lagrange multiplier #,,, {, x:, @,,;

ms

4
5
6:  CoMP selection y;, is solved by algorithm 2;
7
8
9

: end while

10: end
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