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In a cellular network, the channel assignment problem (CAP) is the task of assigning chan-
nels (frequency, time, code etc.) to the cells (base stations) satisfying the constraints to avoid
channel interference. The degree of interference between base stations is related to the distance
between them; closer the base stations stronger the interference. So in order to avoid interfer-
ence, closer base stations should have higher channel difference. The aim is to allocate channels
such that span (bandwidth) is minimized. The span is the difference between the least and
the highest channels used. A channel assignment problem can be modeled on a graph, whose
vertices represent the cells and edges represent possible communications and hence, interfer-
ences. Usually, most of these graph theoretic models of a CAP assume communication in both
directions (duplex) between two transmitters/receivers and hence the CAP is modeled on a
simple graph. A channel assignment problem can also be modeled on an oriented graph under
half-duplex setting in which at most one way transmission is effective between any two adjacent
transmitters/receivers in a network.

Here, we will discuss some results to find optimal bounds of the span of different channel
assignment problems modeled on undirected graphs.

We denote the set of vertices and edges of a simple graph G by V (G) and E(G), respectively.
The distance d(u, v) between two vertices u and v of G is the length (number of edges) of a
shortest path connecting u and v. The diameter diam(G) of G is the maximum d(u, v) taken
over every pair of vertices u, v of G.

An n-L(δ1, δ2, · · · , δk)-labeling of a simple graph G is a mapping f : V (G) → {0, 1, . . . , n}
such that |f(u)− f(v)| ≥ δi when u and v are connected by a path of length i for all δi ∈ Z≥0

and i ∈ {1, 2, . . . , k}. Here k + 1 is the reuse distance and δi’s are the frequency separa-
tors. The L(δ1, δ2, · · · , δk) labeling span λδ1,δ2,··· ,δk(G) of a graph G is the minimum n such
that G admits an n-L(δ1, δ2, · · · , δk)-labeling. For a family F of graphs, λδ1,δ2,··· ,δk(F) =
max{λδ1,δ2,··· ,δk(G)|G ∈ F}.

The L(k, k − 1, · · · , 1)-labeling is popularly known as the radio k-coloring [2] whereas the
corresponding span is known as the radio k-chromatic number [2], denoted by rck(G).

We will discuss a general technique for computing the lower bound for rck(G) of a general
graph G and derive a formula for it. This answers the Question asked by Panigrahi [7]. Using
this formula we compute lower bounds of rck(·) for several graphs and provide alternative short
proofs for a number of previously established tight lower bounds [4]. In particular, we progress
on Conjecture by Kchikech et al. [5] by improving the previously known lower bound by a linear
additive factor of k.

We will also discuss the L(3, 2, 1)-labeling of the infinite triangular grid L6. We settled the
Conjecture proposed by Calamoneri [1] by improving the lower bound of λ3,2,1(L6) to 19 [3].
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At last, we will tell another variant of labelings where we answered Open Problem posted by
Shashanka et al. [8] by providing lower and upper bounds of δ1 such that λδ1,1k−1(L3) = λ1k(L3).
Moreover, we show that our bound is asymptotically tight [6].
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