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Nodes in multihop wireless networks are required to relay traffic from source to destination. This
operation is not free: they need to share their bandwidth and power budget with other users. We discuss
incentive mechanisms via pricing to motivate relaying and to avoid undesirable effects such as selfish use
of network resources and/or random packet dropping.

Financial Model for Network Users

e Mesh Client’s net utility: U.(y.) — My, + D(x,) e |In the absence of any incentive, MC would like to consume all of the
bandwidth.

e \With incentive:

e Discount function:

e Linear: D(z,)=dz,

e Supper-additive: D(z.) = ezp(de,) — 1 e Portion y of the traffic is still requested for its own benefit

e Sub-additive: D(z,) = dlog(1 + z,) e Portion x of the traffic is relayed for other nodes

L . e How much x is the relaying node willing to carry for others?
e User seeks to maximize its utility:

e How much y will it request such that its net utility is
Y = (U) 71 (M = D'(wy) 522 )

maximized?

Example Scenario: CDMA Example Scenario:

mesh networks

ALOHA-based mesh networks

e Objective: coverage for MCs out-of-range (MMCs) with infrastructure (BS and MRs)

e Incentive method: give in-range MCs discount for their own traffic based on the amount of relaying
they do for MMCs

e Method: set up an Iterative game between the MR (infrastructure) and the in-range MCs (network

users)
e Adjustable parameters: transmission powers e Adjustable Parameters: access probabilities
n , - R N

e Portion of schedule spent for others’ traffic depends on ® z, =pn(l = Pygr)[[,(1—-PF)and X +Y =Pur[[,—1(1—pn)
the provided discount factor: . = x d
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