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Abstract: Incorporating the current works in augmented large language models (LLM), a dual process theory based
telecom augmented cognition architecture (TACA) was proposed. This architecture addressed challenges faced by
LLM in the field of telecom, such as lack of domain-specific knowledge and limited reasoning capabilities. It aims to
enhance cognitive reasoning, knowledge integration, tooling, and autonomous decision-execution capabilities for
complex telco-scenarios. Technical application references for different telco-scenarios were provided, and the effec-
tiveness and feasibility of the augmented cognition solution were preliminarily validated in addressing complex
problems through experiments. The proposed TACA can serve as a future reference architecture for the application of
LLMs in the telecom industry.
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F PR SRhFH A wﬁﬁﬁ—4ﬂ%%ﬁ@ﬂ——%%ﬁ?%ﬁﬁk—ﬁW%%ﬁﬁﬁk»ﬁﬁE%
x If] kY 2 --BM25{% B JL L ?E/Tf oy ‘iﬁﬂtl 70 V‘ L, ?%ﬁ:fsv ‘ HEHRL, y
TR BV23 . S
WE
A -
N I Btk et i L LR L L]
) (AR (Ev2sE R i
prompt =""" CLAFL /B - {question)”, FEALHUSEARGEA N : |
m@xmw%m&&m%ﬁ%Ammmmmpﬁgmg@mhg

K8

fetrta ZHEF (retrival & reranking, R&R) :
KHT BM25 KRG BILACES & 1 B R ITIE,
T SR FH ) R 22 3 4R AR 1) B AR LR AR
KL Z H top20 FEAR, 5K H BM25 J7EXT top20 5
PR AT E . WA 200 Z TR IRIR A FR
REIBAHKE topl0 FEFR, KHEEIRRE A KB
B ERSCHRY, ESHEEAE

% L B A EE (multi-hop reasoning, MHR) :
K R SR RS, MR R B 32 4 HE 3+ 4
SR TR, SEBLE ST . 2 4E IR HE R
RS IR B2 e ), AR G Y T O O e
@© ML FERULAC: K5 HI B3RS topl10 fRik T
PREEPHEE, LR S W P A 3 A A
@ fEbR BRI AT BB ] R SR E I 1]
M DX AN A 4E AT A s ) TS SRER )

p{index | llﬁtl Zit, YNE, WA EIRARL AT P IS A

YEH AT A R, AR R W A - XXX R |
B4 . I TR A AR AR, WX . ;

4.2

BRI REIIE

BREZE S I S A KRG SR R

USATSWIRE IS ECE SUPA DN RItN B (=5 N (A2

M2 DB A HERRATH G I0UE, SRR F
BLEXT topl topS. topl0+ top20 Fabn A [BIR AT
AE; 2R3 A #EE WA R A ChatGPT
ChatGLM-130B. ChatGLM2-6B. ChatGLM-6B.
Vicuna-13B 28 Z AN JFJE KB EL APL 16 MR
TAEIHF 4’5 40 4R A B, 5+ T AR e R M
ONTTEREE . A ATHERYE . B 4 ADNYEE
HEAT EMPF5r . BRI 2~3 S A AE
c.uﬂ  “ARTEATE” CHRBUMIE” <A A

B4R o NETAVFRE S EATRNRKR
(Min-Max) JH—f0Ab3E, F4aeHiAR 7 S0t i
BT, AR NE 1. & 2.

R AP 4 R R Wk H BM25

I
& f

M EFXPE BB, IR FR R SRS AT GanymedeNil_text2vec-large-chinese [71] & & A J5 V%
B . . R bs A R AL, HAL BM25 EHTEEAR
F1 WSEFEEREFBEZRMR
75 e ZHET Recall@1 Recall@5 Recall@10 Recall@20
1 BM25+Hanlp i 2 39.90% 86.64% 95.16% 97.46%

2 BM25+GanymedeNil_text2vec-large-chinese 40.66% 87.10% 95.61% 97.46%

3 Simcse-chinese-roberta-wwm-ext 3531% 80.11% 91.61% 93.61%

4 GanymedeNil_text2vec-large-chinese 36.53% 84.8% 93.28% 95.92%

5 Hfl_chinese-roberta-wwm-ext 32.46% 76.98% 90.27% 92.74%
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2 KRBUHEIR O ST

P KB 7 & ChatGPT ChatGLM-130B Vicuna-13B ChatGLM-6B  ChatGLM2-6B
1 MHR + R&R(TACA) 0.954 0.872 0.549 0.653 0.764
2 SSR + R&R 0.913 0.840 0.518 0.645 0.749
3 SSR 0.425 0.348 0.205 0.277 0.307

KAE FEETRTE. A RBAER y, R 250
SHEBES SHRAR R AP A MHRAR&R 3 A
FOMG9R T RS TR AESR, MR D HER
(single-step reasoning, SSR) ZEAHRHT T E,
MHR FrfiRITEREIRTHE ChatGPT Al ChatGLM-
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BT RUIE TE P R A DA R s R (1 R 2
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WEIHERE e (G R AT AT A7 1
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FNIG SR B EA LA JUT5 T R — PR R T3
— 2 U A PR B AR B PR PR g — 2 S e A
i, R4% 1 MRS 2 FISSRNER PER S L]
T — DT TR PR R R XCEIEH
RIERE BB M ZHEIEM MRS, BUBTESEH

LULERSEEt TNV & TN L EETITES =2 & iabal ]
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