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Abstract: According to the 3GPP protocol, this paper analyses the message data and control information in the
interaction of the RRC (Radio Resource Control) connection setup message transmission process, which is pro-
posed by LTE system in recent years. The interfaces primitives between layers and parameters description are
defined, and a communication optimization scheme between the layers is proposed in order to simplify the amount
of interfaces primitives in the current system design and the corresponding design of message sequence chart.

The scheme can effectively simplify the system implementation complexity and improve resource utilization.
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Fig.1 Control-plane protocol interface of LTE system

F 1 RRC EHE#EOREINRESLAREIA
Table 1 Inter-RRC interface and function entity description

RS Difestig

PTTRAE L1 PHY SHr I & A/ X 4%/
L1 - RRC  JEAE(5 5 (9 & 3 , T 52 48 () K540 o 23 e 7
B 5 s R 1 Ak AR

SEIRT W5 R G5 L 0 H N A 3 5 10 4% Y
MAC - RRC BEHLER AGS 2 | F 5 5 2 B i B LK
SRR

SER RRC 5 RLC F2 #5855 8
ik o ¥b R AL b X S P 1 45 BE e R P B
BRI S AR B, A i B A A A A b
B AT BB s i O & 2 I

H5¢ PDCP AR AR T S50 S, 135
TnaE 2 VR Sk R 46 S 1 Hi M5 B i
ﬁﬁﬁﬁﬁ—'ﬁlﬂ%@ﬁﬁﬁéﬁ%& 1) 2 2% B A%

}EO

RRC — NAS #22 O st A A2 B9 TH BAG i, 12
UNEESE YN O I Y S SaE s eY
5 (fF5) i NAS #Eb 43 % Al b 2 210 1 1Y)
B[ YNES 1N

RLC - RRC

PDCP - RRC

RRC - NAS

2.1 RLC FEMEREHEX
1 SCHk[ 61158 , 76 RRC 45 H 3 W LA B BE, I
WA 57 TG 2 i I 45 1) (RLC) 3 5 DA% i A5 5K
(UM) A AL SR X (AM) S2 44, 78 3% BB 2 (TM)
.74.

T HATER LR, 5 AM UM AR, W 8 R 27
BAEEHE PSS, Horh AM. UM 26045 7]
LU X P81 o e e TR0/ BB HE S 6 2R a2
HEFT VU A T BT SR A A B Sk Ab B, AML 55 A1
WP T HREAL A, B 2 B TM & i S8 44
(IR 7R IR RLC AN B0 AT ] B s i
B, BIVAS X 8 A2 1 i P B A A 1 b

UE/ENB LTE Un ENB/UE
TM-SAP | TM-SAP
i
RIETMEE f& :
R E BB TMEE 1k
:
i
— —
BCCH/PCCH/CCCH i BCCH/PCCH/CCCH

B2 RLC i B 2O S5 S AR A 78

Fig.2 Model of RLC transparent mode peer entities
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Fig.3 Resource allocation in RRC connection setup procedure

UE FRA%IE AR A I HAE UL 5 SR % TC



F oM

EE S LTE REEH RRC IHBALHTT Rt ok

A 262 HE

— RNTL# 3 Uu #2 HR 26 80 25 3 8 i [A] iF id 4
A ST RN cause” 1“4 )R UE ID” ., RI4% % #5452
W RRC JE R R IH B, BT A48 il 145 &
SR B UE 1D 43 Be 4 P95 U5 - RNTIAE L ] 8 6 1)
i UE 1D,

P26 2 A T DL R B2 L e F8 7 1 58 A UL {5
ST E S R E UE BEAT S-0ERY IR 1D F14y
BCP BT IR A . Y B0 B 58 A R e B, UE
XOPIZ 8 B T SR A TR 5 I X LA s B AR T 1D,
A —BOUE ] 55 i e BT, B JS XK ) RRC 3%
P I AT A, A b R B S R AT Sk
FHE UE A5 AL CPU B H M ¥ U X+ RRC i
e s B AT S A T AR A R At o L B A
KRIEZEM .

HJe , UE 3 38 1) A DA 0 48 0 &% RRC
HEHR T SE R S RHE AR B S Y RRC HE 2
S BTN . BUIS , UE f s RPIRESHEA T 38

3 RRCHBEEHITTE

HRAE AT T RRC MR, S8 8 1 5 438 i
A LA AR B 2 Fe R ok, Bl 4 TR, RRC & #
R B UE % RRC 2 &, RRC il i3 “RLC
TM _ DATA _ REQ” iR i 223K RLC )2 L& B (TM)
R HR(EIE CCCH b &% 1 SR T B[R] B I I A
#% T300, RLC i#id“MAC_ DATA_ REQ” iR 71 &
3% 25 MAC J2, MAC £ 7] P i & i% RRC 3% B21i K
TR, B 5EH A “PHY - ACCESS_ REQ™ %R 2 1 )3

3)) PRACH & #8245 UE i 1D, 4R 7E PDCCH L
Wi Bt ML B2 AT R, D2 1 38 8 PHY - ACCESS_
CNF” J5L i 1] MAC 2445 “ UL _ grant | I [A] A 0  TC._
RNTI" %5 .o

it “PHY _ DATA_ REQ” /Ui, MAC T )21k
2 14 T “RRC WoRIH Rl 4 i 0 Un &
PEF R4, MU F) “RRC 2 7R 7 1 B, )
Z5ui i 2 1 7 PUSCH {51 I LA“PHY _ UL_ RECE_
IND”JFif 18] MAC J2 K% 1%3H 8 . MAC JZ i i 12 5
F1H CCCH [ 1)2 RLC KR B 54 HXT R,
W2 i RLC WL 132 IS 4=k, > RRC #IK 3%
TG, AT WA R e i B A5 7R A5 AT 3k
RNTI {153 e S 58 08 1 73 B o

FEMEAFE S AR 1D 9 AT 268540 LA & RNTI {H
FIAT e/ L LG , RRC 2 Y LB AE B B T & %
i) RRC HEH I 8. 7E K% “RRC ¥ 82 2 7 1H
ST, MAC 238 11 PDSCH {53E “PHY _ HARQ _ REQ”
2 1 R THEREN S 2] UE, UE M2 1 #i0ds
NS R RRC % #22 4 37 11 JEL 0y 340 % 050 000 32 1t of
MAC JZIA7E FA74L 5 DL - SCH {538 [ FI7ESr it /Y
“PHY _ DL_ TASK _ REQ” ¥ B I b 4131 )2 1
K% RRC #EEEIHE . 2 12 0 Ua m)
UE &% “RRC B E M A MM hiE O meE
A UE SO B EA TR0 DARR o BT AL 3 1 0 B 2
B FHEA UE, A0 A Tk A 235, W & 57 RRC 3%
ST BT &G RRC T2 MR 57 B
WA 2 2 HERE A5 IR E I 45

IJ5 , UE I #f B (AM) 72 DCCH |F & 3%
“RRC e 7 58 MU 2.7 2 48 004 7w 3

LTE-Uu
1
[ve-rrc| [ueepce|  [uB-rLC] [ u-MAC | [vepry | ! [E-PHY | [E-mac | [ErLC | [ E-rRC |
CRLC_TM DATA_HEQ Iy i
Sl AC_DATA_RE
S;?OI({)T Msg C REQ by _ACCESS_REQ preanible
T [PHY_RACH_RECE IND|MAC_TM_DATA_IND |cR ¢ PREAMBLE_IND
! PHY DL_TASK_REQ|MAC_TM DATA REQ|, CRLC RAR REQ
PHY_ACCESS_IND iRAR - = =
PHY_DATA_RE! i
g 9 CConnectibn-Request pHY_UL_RECE_IND| MAC CCCH_IND _|[CRLC_CCCH_IND(Misg)
Tﬁ,ﬁ%% s | PHY_BARQ REQ |, MAC.CCCHREQ (cRic CCCH REQMsg)
PHY_HARQ RACH_IND
RRCConneqtionSetup|tit-PLTASK REQ(Msg)
PHY_PDSCH_RECE_IND :
STOP| | CRLC_TM_DATA_IND MAC_DATA_IND i
T300 Viog i
1
B R ;
ICPDCP_SRB_REQ|RLC AM DATA RE :
Msg _AM_DATA REQ| \iAC_STATUS_IND !
MAC_DATA_RE !
= REQ PHY_DATA_REQ CConnectionSetpComplete
i

Kl 4 RRCEZHE O

Fig.4 RRC connection setup process
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Fig.5 Improved RRC Connection procedure(successful access)
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