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WirelessLLM: Empowering Large Language
Models Towards Wireless Intelligence

Background _ _
» 6G networks necessitate a paradigm shift in how WirelessLLM Overview

communication systems are designed, configured,
and managed. LILMs :II> W//?relessLLM :II> Case studies

» Large language models (LLMs) have potentials to
revolutionize wireless communication systems.
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Existing studies on LLMs for wireless systems are
limited to direct applications in telecom language | |
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| | Q: Consider a power allocation problem in : | | Q: Consider a power allocation problem in OFDM system. There are 10 subcarriers. The total transmit power budget | \ . \ - Energy detection
: 3;;[)3\{1 st}}llstemt.. [S'ilme systelrln C()tpfigltlrationI. L 7s 616. ;l;glie;ﬁanngl gain of e.ac(l)l fussﬁmq i}sl [0.2391,13.3631, ?1.1024}, 0.7433, (-).1-()16,h1.7100,1(1).1880,.O. {} '11“7hL'I, liz.sozf, : 1.0280 -0.0733 -0.3474 0.24 Few-shot prompting I WirelessLLM: Claude-3 Opus
at 1s the optimal power allocation to maxi- | : . The noise power is 0.1. What is the optimal power allocation to maximize the overall capacity? Think stepby| | A 7919 1 2711 n~7220 OO°V2 |  V . ________ .-~~~ = . . )

: mize the overall capacity? | || step, with runnable Matlab code associated with each step. : 022 1 2 1 321 1 _075 39 O 8203 O 8 I:I WirelessLLM: GPT-4
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| A: In the scenario you’ve described for an | | | | 4. Step 1: Calculate CNR for each subcarrier: External toolkits | A > Pr ompt: 0.403 ... ,? —% 0.6
I OFDM system with power allocation across | | | | Na) .

multiple subcarriers, the optimal power allo- | | | | channel gains = [0.2891, 3.3631, " 4\ o o

: cation method to maximize the overall system | | 7. 6653] : ? pgthon : MATLAB : a
| Cap.aciltly 1(11nder gIven Cham;'elll. Conciitiopil is : : noise _power = 0.1; cnr = channel gains/ I g
I typically done using water-filling algorithm, noise power: | . . . .
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| | « Subcarriers with higher channel gains like| | | | epsilon = le-5; 09— = Allocated power : H 0 = i - H 1 02
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| nificantly higher proportion of the power. || mu = (mu_min + mu max)/2; | gl ' '
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| and 1.7100 would receive moderate amounts | | | total allocated power = | : Lt il A LA R |
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x Fail to obtain results ¢ Correct water-filling solution

WirelessLLM for Protocol Understanding Performance Comparison

Question
Please select the most appropriate answer from a set of given options Category GPT-3.5 GPT-4 WirelessLLM
for the following question:
Which transmission model does the radio link control (RLC) sublayer L GXi con 84.08% 89 42% 89 61 %

use for dedicated traffic channels (DTCH)? [3GPP Release 18].

Option 1: Transparent mode Option 2: Unacknowledged mode .
Option 3: Acknowledged mode Option 4: All of above Research overview 70.45% 73.08% 73.55%

T ) Research publications 72.38% 79.30% 79.78%

Protocol

§@§3 WirelessLLM knowledge base Standards overview 66.12% 76.54% 86.54%

@ Q\ look- up

.j relevent IEEE
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Standards specifications 59.05% 66.89% 80.34%
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Full paper

Explicit source-informed answer

The most appropriate answer 1s: option 3: acknowledged mode
Relevant document: 3GPP-Release-18.pdf
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