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Step 301: When a UE is in a connected state, an eNB allocates a 
group identifier or a group ID to a UE group 

I 
Step 302: The eNB notifies the UE group of completion of uplink 

synchronization 

I 
Step 303: One or more UEs in the UE group, representative of intra-

group UEs, send a preamble to the eNB 
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Step 401: An eNB sends a paging message to a UE group 

I 
Step 402: After a UE in the UE group receives the paging message, a 

random access is executed 

FIG. 4 
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GROUP BASED RANDOM ACCESS METHOD 
DEVICE AND SYSTEM 

TECHNICAL FIELD 

2 
(4) The eNB sends the message 4, namely a contention 

resolution message. If the UE receives the message 4 
returned by the eNB and a UE Identifier (ID) carried therein 
conforms to an ID reported to the eNB in the message 3 

The present disclosure relates to, but not limited to the 
field of communications, and in particular to a random 
access method, device and system. 

5 within the time of a mac-Contention Resolution Timer, the 
UE considers that it wins this random access contention and 
the random access is successful, and sets the TC-RNTI 
obtained in the RAR message as an own C-RNTI. Other­
wise, the UE considers that the random access is unsuccess-

BACKGROUND 10 ful, and executes a random access retransmission process in 
accordance with the above-mentioned rule. 

A Machine Type Communication (MTC) User Equipment 
(UE or terminal) is also referred to as a Machine to Machine 
(M2M) user communication device, which is a main appli­
cation form of a current internet of things. 

Recently, due to high spectral efficiency of a Long-Term 
Evolution (LTE)/Long-Term Evolution Advance (LTE-Ad­
vance or LTE-A) system, more and more mobile operators 
select the LTE/LTE-A as an evolution direction of a broad­
band wireless communication system. LTE/LTE-A based 
MTC multi-type data services will be more attractive. 

As for the contention-free random access, the preamble 
sent by the UE is notified by the eNB, uplink synchroniza­
tion is completed via the first two steps, and a contention 

15 resolution process is not executed. 
Future communication requirements for a huge number of 

machine devices are as follows. A random access concurrent 
transmission blocking rate is smaller than 0.1 %, and the 
access density within 1 s to 10 s is not smaller than 10 UEs 

20 per square meter. So, at least tens of thousands of UEs are 
accessed to a micro cell within 1 s to 10 s. In order to meet 

In the LTE system, a random access is a basic function, 
and a UE can be scheduled by the system to perform uplink 
transmission only after uplink synchronization with the 
system via a random access process. The random access in 25 

the LTE is divided into two forms namely a contention­
based random access and a contention-free random access. 

An initial random access process is a contention-based 
access process, which can be divided into four steps. 

(1) AUE sends a preamble, and the UE randomly selects 30 

an available preamble to be sent. 
(2) An evolved Node B (eNB, also referred to as an 

evolved base station) sends a Random Access Response 
(RAR). When the eNB detects a preamble sequence sent by 
the UE, a response will be sent over a Downlink-Synchro- 35 

nization Channel (DL-SCH), the response including: an 
index number of the detected preamble, time adjustment 
information for uplink synchronization, initial uplink 
resource allocation (used for sending a subsequent message 
3), and a Temporary Cell Radio Network Temporary Identity 40 

(TC-RNTI). It will be decided whether the TC-RNTI is 
converted into a permanent C-RNTI in Step (4) (contention 
resolution). The UE needs to monitor an RAR message over 

this demand, even if UEs are uniformly accessed and each 
subframe can initiate a random access, at least hundreds of 
times of PRACH resources are needed in accordance with a 
random access mode in the related art. However, actually, 
the UEs are not uniformly accessed. Therefore, more 
resources may be needed. In a conventional LTE system, if 
one time-frequency resource receives 64 cyclic shifts of one 
preamble root sequence, resources are insufficient for a 
system having a bandwidth of 20 Mbps even though all 
bandwidths are used to send the PRACH. 

SUMMARY 

The following is a brief introduction for a subject 
described herein in detail. The brief introduction is not 
intended to restrict the scope of protection of claims. 

The disclosure provides a random access method, device 
and system, intended to save PRACH resources and meet 
requirements for a huge number of machine communica­
tions. 

The embodiments of the disclosure provide a random 
access method. The method includes the steps as follows. 

a Physical Downlink Control Charmel (PDCCH) by using a 
Random Access RNTI (RA-RNTI). 

RA-RNTI~I+t_id+I0*f_id, 

A first UE in a UE group sends a preamble to an eNB over 
45 a time-frequency resource, the time-frequency resource 

including a time domain resource and a frequency domain 

where t_id refers to an index number of a first subframe 
of a Physical Random Access Charmel (PRACH) for send­
ing a preamble (0<=t_id<l0), 

f_id is a PRACH index in this subframe, i.e., a frequency 
domain position index (0=<f_id<=6), but there is only one 
frequency domain position for a Frequency Division 
Duplexing (FDD) system, and therefore f_id is always zero. 

resource. 
The first UE and/or a second UE in the UE group 

monitor(s) an RAR corresponding to the preamble and sent 
50 by the eNB, herein the first UE is at least one UE in the UE 

group, and the second UE is all or some UEs in the UE 
group. 

In an embodiment, the first UE is at least one of the 
following: 

at least one fixed UE; or, 
at least one UE determined according to a pre-set rule; or, 
at least one UE notified by the eNB. 

(3) The UE sends the message 3. After receiving the RAR 55 

message, the UE obtains uplink time synchronization and 
uplink resources. However, at this time, it cannot be deter­
mined that the RAR message is sent to the UE itself instead In an embodiment, the preamble and/or the time domain 

resource and/or the frequency domain resource are/is pre-
60 set, or determined by a group ID of the UE group, or notified 

by the eNB. 

of other UEs. The preamble sequence of the UE is randomly 
selected from common resources, thereby making it possible 
for different UEs to send the same access preamble sequence 
over the same time-frequency resource. Thus, they will 
receive the same RAR via the same RA-RNTI. Moreover, 
the UE is unable to know whether other UEs make a random 
access by using the same resource. For this purpose, the UE 65 

needs to resolve such a random access contention via the 
subsequent message 3 and message 4. 

In an embodiment, the operation that the first UE and/or 
the second UE monitor(s) an RAR corresponding to the 
preamble and sent by the eNB includes the following 
operations. 

The first UE and/or the second UE descramble(s) a Cyclic 
Redundancy Check (CRC) of Downlink Control Informa-
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tion (DCI) for scheduling the RAR according to a pre-set 
RA-RNTI or an RA-RNTI corresponding to the preamble, 
and receive(s) the RAR, the RAR including at least one 
TC-RNTI and/or at least one Uplink (UL) grant. 

The first UE and/or the second UE determine(s) a TC- 5 

RNTI and/or UL grant allocated thereto according to at least 
one TC-RNTI and/or at least one UL grant included in the 
RAR. 

In an embodiment, the operation that the first UE and/or 
the second UE determine(s) a TC-RNTI and/or a UL grant 10 

allocated thereto according to at least one TC-RNTI and/or 

4 
The first UE and/or the second UE receive(s) indicating 

information, sent by the eNB, for indicating re-initiation of 
a random access of the first UE and/or the second UE. 

In an embodiment, before the first UE in the UE group 
sends a preamble over a time-frequency resource, the 
method further includes the steps as follows. 

The first UE and/or the second UE receive(s) DCI or a 
paging message or a Radio Resource Control (RRC) mes­
sage sent by the eNB. 

Or, the first UE receives random access request informa­
tion sent by the second UE. 

at least one UL grant included in the RAR includes the 
following operation. 

The first UE and/or the second UE determine(s) a TC­
RNTI and/or a UL grant allocated thereto according to an ID 
of the first UE and/or the second UE in accordance with a 
pre-set rule. 

In an embodiment, the operation that the first UE and/or 
the second UE receive(s) DCI or a paging message or an 
RRC message sent by the eNB includes at least one of the 

15 following operations. 
The DCI or a CRC of DCI for scheduling the paging 

message or the RRC message is scrambled by using a group 
ID of the UE group. In an embodiment, the operation that the first UE and/or 

the second UE monitor(s) an RAR corresponding to the 
preamble and sent by the eNB includes the following 
operation. 

The DCI or the paging message or the RRC message 
20 includes a group ID of the UE group. 

The first UE and/or the second UE determine(s) corre­
sponding RA-RNTis according to respective IDs and/or 
preambles, descramble(s) a CRC ofDCI for scheduling the 
RAR according to the corresponding RA-RNTis, and 25 

receive(s) corresponding RARs, the RAR including a TC­
RNTI and/or a UL grant allocated to the first UE or second 
UE. 

In an embodiment, after the first UE and/or the second UE 
monitor(s) an RAR corresponding to the preamble and sent 30 

by the eNB, the method further includes the step as follows. 
The first UE and/or the second UE send(s) a message 3 

according to the UL grant allocated thereto. 

The DCI or the paging message or the RRC message 
includes an ID of the first UE and/or the second UE. 

The DCI or the paging message or the RRC message 
includes an ID of a preamble and/or a time domain resource 
of a preamble and/or a frequency domain resource of a 
preamble. 

In an embodiment, after the first UE receives random 
access request information sent by the second UE, the 
method further includes the steps as follows. 

The first UE counts received random access requests of 
the second UE in the group. 

When a count reaches a pre-set threshold, the first UE 
sends a preamble over a time-frequency resource. 

In an embodiment, after the first UE and/or the second UE 
send(s) a message 3 according to the UL grant allocated 
thereto, the method further includes the step as follows. 

In an embodiment, the operation that the first UE in the 
35 UE group sends a preamble over a time-frequency resource 

includes the following operation. 
The first UE and/or the second UE receive(s) a message 

4 sent by the eNB. 
The first UE sends a preamble over a frequency domain 

resource periodically. 
In an embodiment, the operation that the first UE and/or 

the second UE receive(s) a message 4 sent by the eNB 
includes the following operation. 

In an embodiment, the message 3 and the message 4 
40 include the group ID of the UE group or a pre-set field. 

A CRC of DCI for scheduling the message 4 is scrambled 
by using the TC-RNTI allocated to the first UE and/or the 
second UE. 

In an embodiment, the message 4 includes at least one set 45 

of radio resources, radio resources allocated to the first UE 
and/or the second UE determined by the first UE and/or the 
second UE according to at least one set of radio resources in 
the message 4. 

In an embodiment, the message 3 includes a number of 
UEs having random access requests in the UE group or a 
number of UEs contained in the UE group or a pre-set UE 
number. 

In an embodiment, the preamble and/or the time domain 
resource and/or the frequency domain resource 
correspond( s) to the number of UEs having random access 
requests in the UE group or the number ofUEs contained in 
the UE group or the pre-set UE number. 

The embodiments of the disclosure also provide a random 
access method. The method includes the steps as follows. 

In an embodiment, the radio resources allocated to the 50 

first UE and/or the second UE are further determined by the 
UE according to an ID of the first UE and/or the second UE An eNB receives a preamble sent by a first UE in a UE 

group over a time-frequency resource, herein the time­
frequency resource includes a time domain resource and a 

55 frequency domain resource, and the first UE is at least one 
UE in the UE group. 

in accordance with a pre-set rule. 
In an embodiment, the message 4 includes: 
a set of radio resources allocated to the first UE or second 

UE. 
In an embodiment, after the first UE and/or the second UE 

receive(s) a message 4 sent by the eNB, the method further 
includes the step as follows. 

The first UE and/or the second UE send(s), to the eNB, an 
indicating signal for notifying the eNB of a successful 
access of the first UE and/or the second UE. 

In an embodiment, the indicating signal is a Scheduling 
Request (SR) or an Acknowledgement (ACK) signal. 

The eNB sends an RAR corresponding to the preamble. 
In an embodiment, the RAR includes at least one TC­

RNTI and/or at least one UL grant, the RAR is used for the 
60 first UE and/or the second UE to determine a TC-RNTI 

and/or UL grant allocated thereto from at least one TC-RNTI 
and/or UL grant according to an ID of the first UE and/or the 
second UE in accordance with a pre-set allocation rule, and 
the second UE is all or some UEs in the UE group. 

In an embodiment, after the first UE and/or the second UE 65 

receive(s) a message 4 sent by the eNB, the method further 
includes the step as follows. 

In an embodiment, the RAR includes a TC-RNTI and/or 
a UL grant allocated to the first UE or second UE, and the 
second UE is all or some UEs in the UE group. 
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In an embodiment, after the eNB sends an RAR corre­
sponding to the preamble, the method further includes the 
step as follows. 

The eNB receives a message 3 sent by the first UE and/or 
the second UE according to the UL grant allocated thereto. 

In an embodiment, after the eNB receives a message 3 
sent by the first UE and/or the second UE according to the 
UL grant allocated thereto, the method further includes the 
step as follows. 

The eNB sends a message 4 to the first UE and/or the 
second UE. 

In an embodiment, the operation that the eNB sends a 
message 4 to the first UE and/or the second UE includes the 
following operation: a CRC of DCI for scheduling the 
message 4 is scrambled by using the TC-RNTI allocated to 
the first UE and/or the second UE. 

In an embodiment, the message 4 includes at least one set 
of radio resources, radio resources allocated to the first UE 
and/or the second UE determined by the first UE and/or the 
second UE according to at least one set of radio resources 
included in the message 4. 

In an embodiment, the message 4 includes: 
a set of radio resources allocated to the first UE or second 

UE. 
In an embodiment, after the eNB sends a message 4 to the 

first UE and/or the second UE, the method further includes 
the step as follows. 

6 
The embodiments of the disclosure also provide a com­

puter-readable storage medium, which stores a computer­
executable instruction, herein when the computer-execut­
able instruction is executed, the above-mentioned random 

5 access method is implemented. 
The embodiments of the disclosure also provide a UE. 

The UE includes: a sending unit and a monitoring unit, 
herein the sending unit is configured to: send a preamble 

to an eNB over a time-frequency resource, the time-fre-
10 quency resource including a time domain resource and a 

frequency domain resource; and 
the monitoring unit is configured to: monitor an RAR 

corresponding to the preamble and sent by the eNB. 
In an embodiment, the monitoring unit includes: a first 

15 descrambling subunit, a first receiving subunit and an allo­
cation subunit, 

herein the first descrambling subunit is configured to: 
descramble a CRC of DCI for scheduling the RAR accord­
ing to a pre-set RA-RNTI or an RA-RNTI corresponding to 

20 the preamble; 
the first receiving subunit is configured to: receive the 

RAR, the RAR including at least one TC-RNTI and/or at 
least one UL grant; and 

the allocation subunit is configured to: determine a TC-
25 RNTI and/or UL grant allocated to the UE according to at 

least one TC-RNTI and/or at least one UL grant included in 
the RAR. 

The eNB receives an indicating signal, sent by the first UE 
and/or the second UE, for notifying the eNB of a successful 
access of the first UE and/or the second UE, the indicating 30 

signal being an SR or an ACK signal. 

In an embodiment, the allocation subunit is configured to: 
determine a TC-RNTI and/or a UL grant allocated to the UE 
according to an ID of the UE in accordance with a pre-set 
rule. 

In an embodiment, after the eNB sends a message 4 to the 
first UE and/or the second UE, the method further includes 
the step as follows. 

The eNB sends, to the first UE and/or the second UE, 35 

indicating information for indicating re-initiation of a ran­
dom access of the first UE and/or the second UE. 

In an embodiment, the monitoring unit includes: a deter­
mination subunit, a second descrambling subunit and a 
second receiving subunit, 

herein the determination subunit is configured to: deter­
mine corresponding RA-RNTis of the UE according to 
respective IDs and/or preambles of the UE; 

In an embodiment, before the eNB receives a preamble 
sent by a first UE in a UE group over a time-frequency 
resource, the method further includes the step as follows. 

the second descrambling subunit is configured to: 
descramble a CRC of DCI for scheduling the RAR accord-

40 ing to the corresponding RA-RNTis of the UE; and 
The eNB sends DCI or a paging message or an RRC 

message to the first UE and/or the second UE. 
In an embodiment, the operation that the eNB sends DCI 

or a paging message or an RRC message to the first UE 
and/or the second UE includes at least one of the following 45 

operations. 
The DCI or a CRC of DCI for scheduling the paging 

message or the RRC message is scrambled by using a group 
ID of the UE group. 

The DCI or the paging message or the RRC message 50 

includes a group ID of the UE group. 
The DCI or the paging message or the RRC message 

includes an ID of the first UE and/or the second UE. 
The DCI or the paging message or the RRC message 

includes an ID of a preamble and/or a time domain resource 55 

of a preamble and/or a frequency domain resource of a 
preamble. 

In an embodiment, the operation that the eNB receives a 
preamble sent by the first UE in the UE group over a 
time-frequency resource includes the following operation. 

The eNB receives a preamble sent by the first UE over a 
frequency domain resource periodically. 

In an embodiment, the message 3 and the message 4 
include the group ID of the UE group or a pre-set field. 

60 

In an embodiment, the message 3 includes a number of 65 

UEs having random access requests in the UE group or a 
number of UEs contained in the UE group. 

the second receiving subunit is configured to: receive 
corresponding RARs of the UE, the RAR including a 
corresponding TC-RNTI and/or UL grant allocated to the 
UE. 

In an embodiment, the sending unit is further configured 
to: send a message 3 according to the UL grant allocated to 
the UE. 

In an embodiment, the UE further includes a receiving 
unit, configured to: receive a message 4 sent by the eNB. 

In an embodiment, receiving a message 4 sent by the eNB 
includes: 

scrambling a CRC of DCI for scheduling the message 4 
by using the TC-RNTI allocated to a first UE and/or a 
second UE. 

In an embodiment, the message 4 includes at least one set 
of radio resources for the UE to determine radio resources 
allocated to the UE. 

In an embodiment, the message 4 includes: 
a set of radio resources allocated to the corresponding UE. 
In an embodiment, the sending unit is further configured 

to: send, to the eNB, an indicating signal for notifying the 
eNB of a successful access of the UE. 

In an embodiment, the indicating signal is an SR or an 
ACK signal. 

In an embodiment, the receiving unit is further configured 
to: receive indicating information, sent by the eNB, for 
indicating re-initiation of a random access of the UE. 
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In an embodiment, the receiving unit is further configured 
to: receive DCI or a paging message or an RRC message 
sent by the eNB; or, receive random access request infor­
mation sent by the second UE. 

8 
In an embodiment, the receiving unit is further configured 

to: receive an indicating signal, sent by the first UE and/or 
the second UE, for notifying the eNB of a successful access 
of the first UE and/or the second UE, the indicating signal 

In an embodiment, receiving DCI or a paging message or 
an RRC message sent by the eNB includes at least one of the 
following: 

5 being an SR or an ACK signal. 

the DCI or a CRC of DCI for scheduling the paging 
message or the RRC message is scrambled by using a group 
ID of a UE group; 10 

the DCI or the paging message or the RRC message 
includes the group ID of the UE group; 

In an embodiment, the sending unit is further configured 
to: send, to the first UE and/or the second UE, indicating 
information for indicating re-initiation of a random access of 
the first UE and/or the second UE. 

In an embodiment, the sending unit is further configured 
to: send DCI or a paging message or an RRC message to the 
first UE and/or the second UE. 

the DCI or the paging message or the RRC message 
includes an ID of the first UE and/or the second UE; and 

the DCI or the paging message or the RRC message 
includes an ID of a preamble and/or a time domain resource 

In an embodiment, sending DCI or a paging message or 

15 
an RRC message to the first UE and/or the second UE 
includes at least one of the following: 

of a preamble and/or a frequency domain resource of a 
preamble. 

In an embodiment, the sending unit is configured to: send 20 

a preamble over a frequency domain resource periodically. 
In an embodiment, the message 3 and the message 4 

include the group ID of the UE group or a pre-set field. 
In an embodiment, the message 3 includes a number of 

UEs having random access requests in the UE group or a 25 

number of UEs contained in the UE group or a pre-set UE 
number. 

In an embodiment, the preamble and/or the time domain 
resource and/or the frequency domain resource 
correspond( s) to the number of UEs having random access 30 

requests in the UE group or the number ofUEs contained in 
the UE group or the pre-set UE number. 

The embodiments of the disclosure also provide an eNB. 
The eNB includes: a receiving unit and a sending unit, 

the DCI or a CRC of DCI for scheduling the paging 
message or the RRC message is scrambled by using a group 
ID of the UE group; 

the DCI or the paging message or the RRC message 
includes a group ID of the UE group; 

the DCI or the paging message or the RRC message 
includes an ID of the first UE and/or the second UE; and 

the DCI or the paging message or the RRC message 
includes an ID of a preamble and/or a time domain resource 
of a preamble and/or a frequency domain resource of a 
preamble. 

In an embodiment, the receiving unit is configured to: 
receive a preamble sent by the first UE over a frequency 
domain resource periodically. 

In an embodiment, the message 3 and the message 4 
include the group ID of the UE group or a pre-set field. 

In an embodiment, the message 3 includes a number of 
UEs having random access requests in the UE group or a 
number of UEs contained in the UE group. herein the receiving unit is configured to: receive a 35 

preamble sent by a first UE in a UE group over a time­
frequency resource, herein the time-frequency resource 
includes a time domain resource and a frequency domain 
resource, and the first UE is at least one UE in the UE group; 
and 

The embodiments of the disclosure also provide a random 
access system. The system includes a UE and an eNB, 

herein a first UE in a UE group is configured to: send a 
preamble to the eNB over a time-frequency resource, the 

40 time-frequency resource including a time domain resource 
and a frequency domain resource; the sending unit is configured to: send an RAR corre­

sponding to the preamble. 
In an embodiment, the RAR includes at least one TC­

RNTI and/or at least one UL grant, the RAR is used for the 
first UE and/or the second UE to determine a TC-RNTI 
and/or UL grant allocated thereto from at least one TC-RNTI 
and/or UL grant according to an ID of the first UE and/or the 
second UE in accordance with a pre-set allocation rule, and 
the second UE is all or some UEs in the UE group. 

the first UE and/or a second UE in the UE group are/is 
configured to: monitor an RAR corresponding to the pre­
amble and sent by the eNB, herein the first UE is at least one 

45 UE in the UE group, and the second UE is all or some UEs 
in the UE group; and 

the eNB is configured to: receive the preamble sent by the 
first UE in the UE group over the time-frequency resource, 
and 

In an embodiment, the RAR includes a TC-RNTI and/or 50 

a UL grant allocated to the first UE or second UE, and the 
second UE is all or some UEs in the UE group. 

send the RAR corresponding to the preamble. 
The embodiments of the disclosure provide a random 

access method, device and system. One or more UEs in a UE 
group send a preamble to an eNB over a time-frequency 
resource, so as to instruct the eNB to execute random 

In an embodiment, the receiving unit is further configured 
to: receive a message 3 sent by the first UE and/or the second 
UE according to the UL grant allocated thereto. 

In an embodiment, the sending unit is further configured 
to: send a message 4 to the first UE and/or the second UE. 

In an embodiment, sending a message 4 to the first UE 
and/or the second UE includes: scrambling a CRC of DCI 
for scheduling the message 4 by using the TC-RNTI allo­
cated to the first UE and/or the second UE. 

In an embodiment, the message 4 includes at least one set 
of radio resources for the first UE and/or the second UE to 

55 accesses of some or all UEs in the UE group. Thus, a group 
ofUEs only needs to occupy a PRACH resource (including 
a time domain resource, a frequency domain resource and a 
preamble) in a random access, so that PRACH resources can 
be greatly saved, thereby meeting requirements for a huge 

60 number of machine communications. 
After the drawings and the detailed descriptions are read 

and understood, other aspects may be understood. 

determine radio resources allocated thereto. BRIEF DESCRIPTION OF DRAWINGS 
In an embodiment, the message 4 includes: 65 

a set of radio resources allocated to the first UE or second FIG. 1 shows a flowchart of a random access method 
UE. according to an embodiment of the disclosure. 
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FIG. 2 shows a flowchart of another random access 
method according to an embodiment of the disclosure. 

FIG. 3 shows a chart of a contention-free random access 
method according to an embodiment of the disclosure. 

FIG. 4 shows a chart of a method for triggering access of 5 

a UE group in a manner that an eNB sends a paging message 
according to an embodiment of the disclosure. 

FIG. 5 illustrates a structure diagram of a UE according 
to an embodiment of the disclosure. 

FIG. 6 illustrates a structure diagram of another UE 10 

according to an embodiment of the disclosure. 
FIG. 7 illustrates a structure diagram of a further UE 

according to an embodiment of the disclosure. 
FIG. 8 illustrates a structure diagram of an eNB according 

15 
to an embodiment of the disclosure. 

10 
In an embodiment, the operation that the first UE and/or 

the second UE monitor(s) an RAR corresponding to the 
preamble and sent by the eNB may include the following 
operation. 

The first UE and/or the second UE determine(s) corre­
sponding RA-RNTis according to respective IDs and/or 
preambles, descramble(s) a CRC of DCI for scheduling the 
RAR according to the corresponding RA-RNTis, and 
receive(s) corresponding RARs, the RAR including a TC­
RNTI and/or a UL grant allocated to the first UE or second 
UE. 

Exemplarily, after the first UE and/or the second UE 
monitor(s) an RAR corresponding to the preamble and sent 
by the eNB, the method may further include the step as 
follows. 

The first UE and/or the second UE send(s) a message 3 
according to the UL grant allocated thereto. 

DETAILED DESCRIPTION 

The detailed description will be made hereinbelow in 
conjunction with the drawings. It is important to note that 
the embodiments in the present disclosure and various 
modes in the embodiments can be combined without con­
flicts. 

In an embodiment, after the first UE and/or the second UE 
send(s) a message 3 according to the UL grant allocated 

20 thereto, the method may further include the step as follows. 
The first UE and/or the second UE receive(s) a message 

4 sent by the eNB. 

First Embodiment 
FIG. 1 shows a flow of a random access method according 

to an embodiment of the disclosure. The method may be 
applied to a UE side and may include the steps as follows. 

It is important to note that the operation that the first UE 
and/or the second UE receive(s) a message 4 sent by the 

25 eNB may include the following operation: a CRC ofDCI for 
scheduling the message 4 is scrambled by using the TC­
RNTI allocated to the first UE and/or the second UE. 

In SlOl, a first UE in a UE group sends a preamble to an 
eNB over a time-frequency resource, the time-frequency 30 

resource including a time domain resource and a frequency 
domain resource. 

In S102: the first UE and/or a second UE in the UE group 
monitor(s) an RAR corresponding to the preamble and sent 

35 
by the eNB. 

Herein, the first UE may be at least one UE in the UE 
group, and the first UE can be representative of the UE 
group. The second UE may be all or some UEs in the 

UE group, i.e., UEs having random access requests. 40 
Therefore, the second UE may include the first UE. 

It is important to note that the first UE may be at least one 
of the following: 

at least one fixed UE; or, 
at least one UE determined according to a pre-set rule; or, 45 

at least one UE notified by the eNB. 
Moreover, the preamble and/or the time domain resource 

and/or the frequency domain resource may be pre-set, or 
may be determined by a group ID of the UE group, or may 
be notified by the eNB. 

In an embodiment, the operation that the first UE and/or 
the second UE monitor(s) an RAR corresponding to the 
preamble and sent by the eNB may include the following 
operations. 

50 

In an embodiment, the message 4 may include at least one 
set of radio resources, and the first UE and/or the second UE 
may determine radio resources allocated thereto according 
to at least one set of radio resources included in the message 
4. In an embodiment, the UE may also determine the radio 
resources allocated thereto according to an ID of the UE in 
accordance with a pre-set rule. 

In an embodiment, the message 4 may also include a set 
of radio resources allocated to the first UE or second UE. 

In an embodiment, after the first UE and/or the second UE 
receive(s) a message 4 sent by the eNB, the method may 
further include the step as follows. 

The first UE and/or the second UE send(s ), to the eNB, an 
indicating signal for notifying the eNB of a successful 
access of the first UE and/or the second UE, herein the 
indicating signal may be an SR or an ACK signal. 

In an embodiment, after the first UE and/or the second UE 
receive(s) a message 4 sent by the eNB, the method may 
further include the step as follows. 

The first UE and/or the second UE receive(s) indicating 
information, sent by the eNB, for indicating re-initiation of 
a random access of the first UE and/or the second UE. 

Exemplarily, before the first UE in the UE group sends a 
preamble over a time-frequency resource, the method may 
further include the steps as follows. 

The first UE and/or the second UE receive(s) DCI or a 
paging message or an RRC message sent by the eNB. 

Or, the first UE receives random access request informa­
tion sent by the second UE. 

The first UE and/or the second UE descramble(s) a CRC 55 

of DCI for scheduling the RAR according to a pre-set 
RA-RNTI or an RA-RNTI corresponding to the preamble, 
and receive(s) the RAR, the RAR including at least one 
TC-RNTI and/or at least one UL grant. 

In an embodiment, the operation that the first UE and/or 
the second UE receive(s) DCI or a paging message or an 
RRC message sent by the eNB may include at least one of 

60 the following operations. 
The first UE and/or the second UE determine(s) a TC­

RNTI and/or UL grant allocated thereto according to at least 
one TC-RNTI and/or at least one UL grant included in the 
RAR. In an embodiment, the first UE and/or the second UE 
may determine a TC-RNTI and/or a UL grant allocated 
thereto according to an ID of the first UE and/or the second 
UE in accordance with a pre-set rule. 

The DCI or a CRC of DCI for scheduling the paging 
message or the RRC message is scrambled by using a group 
ID of the UE group. 

The DCI or the paging message or the RRC message 
65 includes a group ID of the UE group. 

The DCI or the paging message or the RRC message 
includes an ID of the first UE and/or the second UE. 
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The eNB receives a message 3 sent by the first UE and/or 
the second UE according to the UL grant allocated thereto. 

The DCI or the paging message or the RRC message 
includes an ID of a preamble and/or a time domain resource 
of a preamble and/or a frequency domain resource of a 
preamble. 

In an embodiment, after the first UE receives random 
access request information sent by the second UE, the 
method may further include the steps as follows. 

Moreover, after the eNB receives a message 3 sent by the 
first UE and/or the second UE according to the UL grant 

5 allocated thereto, the method may further include the step as 
follows. 

The first UE counts received random access requests of 
the second UE in the group. 

When a count reaches a pre-set threshold, the first UE 10 

sends a preamble over a time-frequency resource. 
Exemplarily, the operation that the first UE in the UE 

group sends a preamble over a time-frequency resource may 
include the following operation. 

The first UE sends a preamble over a frequency domain 15 

resource periodically. 

The eNB sends a message 4 to the first UE and/or the 
second UE. 

It is important to note that the operation that the eNB 
sends a message 4 to the first UE and/or the second UE may 
include the following operation: a CRC of DCI for sched­
uling the message 4 is scrambled by using the TC-RNTI 
allocated to the first UE and/or the second UE. 

In an embodiment, the message 4 may include at least one 
set of radio resources, and the first UE and/or the second UE 
may determine radio resources allocated thereto according 
to at least one set of radio resources included in the message 
4. 

It is important to note that the message 3 and the message 
4 may include the group ID of the UE group or a pre-set 
field. 

Moreover, the message 3 may include a number of UEs 
having random access requests in the UE group or a number 
of UEs contained in the UE group or a pre-set UE number. 

And/or, the message 4 may also include a set of radio 
20 resources allocated to the first UE or second UE. 

In an embodiment, the preamble and/or the time domain 
resource and/or the frequency domain resource may corre­
spond to the number of UEs having random access requests 25 

in the UE group or the number of UEs contained in the UE 
group or the pre-set UE number. 

The present embodiment provides a random access 
method. A first UE in a UE group sends a preamble to an 
eNB over a time-frequency resource, and then the first UE 30 

and/or a second UE in the UE group monitor(s) an RAR 
corresponding to the preamble and sent by the eNB, and UL 
grant and resource allocation are completed. Thus, a group 
ofUEs only needs to occupy a PRACH resource (including 
a time domain resource, a frequency domain resource and a 35 

preamble) in a random access, so that PRACH resources can 
be greatly saved, thereby meeting requirements for a huge 
number of machine communications. 

Second Embodiment 
FIG. 2 shows a flow of another random access method 40 

In an embodiment, after the eNB sends a message 4 to the 
first UE and/or the second UE, the method may further 
include the step as follows. 

The eNB receives an indicating signal, sent by the first UE 
and/or the second UE, for notifying the eNB of a successful 
access of the first UE and/or the second UE, the indicating 
signal being an SR or an ACK signal. 

Or, after the eNB sends a message 4 to the first UE and/or 
the second UE, the method may further include the step as 
follows. 

The eNB sends, to the first UE and/or the second UE, 
indicating information for indicating re-initiation of a ran­
dom access of the first UE and/or the second UE. 

Exemplarily, before the eNB receives a preamble sent by 
a first UE in a UE group over a time-frequency resource, the 
method may further include the step as follows. 

The eNB sends DCI or a paging message or an RRC 
message to the first UE and/or the second UE. 

In an embodiment, the operation that the eNB sends DCI 
or a paging message or an RRC message to the first UE 
and/or the second UE may include at least one of the 
following operations. 

according to an embodiment of the disclosure. The method 
may be applied to an eNB side and may include the steps as 
follows. 

In S201, an eNB receives a preamble sent by a first UE in 
a UE group over a time-frequency resource, herein the 
time-frequency resource includes a time domain resource 
and a frequency domain resource. 

The DCI or a CRC of DCI for scheduling the paging 
message or the RRC message is scrambled by using a group 

45 ID of the UE group. 

In S202, the eNB sends an RAR corresponding to the 
preamble. 

The DCI or the paging message or the RRC message 
includes a group ID of the UE group. 

The DCI or the paging message or the RRC message 
includes an ID of the first UE and/or the second UE. 

The DCI or the paging message or the RRC message 
includes an ID of a preamble and/or a time domain resource 
of a preamble and/or a frequency domain resource of a 
preamble. 

In an embodiment, the RAR may include at least one 50 

TC-RNTI and/or at least one UL grant, and the RAR may be 
used for the first UE and/or the second UE to determine a 
TC-RNTI and/or UL grant allocated thereto from at least one 
TC-RNTI and/or UL grant according to an ID of the first UE 
and/or the second UE in accordance with a pre-set allocation 
rule. 

In an embodiment, the operation that the eNB receives a 
55 preamble sent by the first UE in the UE group over a 

time-frequency resource may include the following opera-
In an embodiment, the RAR may include a TC-RNTI 

and/or a UL grant allocated to the first UE or second UE. 
It is important to note that the first UE in S201 to S202 

may be at least one UE in the UE group, and the first UE can 60 

be representative of the UE group. The second UE may be 

tion. 
The eNB receives a preamble sent by the first UE over a 

frequency domain resource periodically. 
It is important to note that the message 3 and the message 

4 may include the group ID of the UE group or a pre-set 
field. all or some UEs in the UE group, i.e., UEs having random 

access requests. Therefore, the second UE may include the 
first UE. 

In an embodiment, after the eNB sends an RAR corre­
sponding to the preamble, the method may further include 
the step as follows. 

Moreover, the message 3 may include a number of UEs 
having random access requests in the UE group or a number 

65 of UEs contained in the UE group. 
The present embodiment provides a random access 

method. After receiving a preamble sent by a first UE in a 
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UE group over a time-frequency resource, an eNB sends an 
RAR corresponding to the preamble, such that the UE 
completes UL grant and resource allocation. Thus, a group 
ofUEs only needs to occupy a PRACH resource (including 

14 
ingly, a UE receiving the scrambled CRC performs exclu­
sive-or operation on the scrambled CRC and the group 
RNTI, so that a CRC not scrambled can be obtained. 

The high-layer signaling may also be an RRC message. 
a time domain resource, a frequency domain resource and a 5 

preamble) in a random access, so that PRACH resources can 
be greatly saved, thereby meeting requirements for a huge 
number of machine communications. 

The high-layer signaling may be common information sent 
to the UE group or may be an RRC message sent to a UE, 
the RRC message being used to notify the UE group of 
access. For example, the UE group may be notified of access 
via a bit indicator in the RRC message. Third Embodiment 

In an embodiment, the notification signaling (DCI or RRC 
message) may only contain preamble-related information. 
For example, the notification signaling may contain index 
information of a preamble. Thus, after the notification sig­
naling is received, a preamble to be sent may be determined 

On the basis of the same technical thought of the above- 10 

mentioned two embodiments, the present embodiment intro­
duces the technical solutions of the above-mentioned two 
embodiments via the following four specific examples in 
detail. It is important to note that the following four 
examples are only used to illustrate the technical solutions of 
the embodiments of the disclosure, a person skilled in the art 
can combine the technical solutions of the four specific 
examples as required without creative work, and there is no 
elaboration in the embodiments of the disclosure. 

15 according to the preamble-related information, and a time­
frequency resource for sending the preamble may be pre-set, 
such as a fixed time-frequency resource pre-set by the UE 
group, or a time-frequency resource pre-appointed between 
the UE group and the eNB. Or, the notification signaling 

In the following examples, multiple (two or more) UEs 
form a UE group, a group ofUEs has a group ID serving as 
a group identifier, and each UE has an own intra-group ID 
number namely own identification information. A forming 
manner of the group may be one of the following manners: 

(1) An operator configures fixed UEs installed by the 
operator or fixed UEs (such as vehicle-mounted UEs, or UEs 
in the same carriage of a train or a subway) with the same 
service at close relative positions as a group on an Operation 
Administration and Maintenance (OAM) background. 

(2) A network side detects Time Advance (TA) values of 
all terminals in a connected state, and if the TA values of 
some terminals always keep the same within a period of 
time, these terminals are configured as a group. 

(3) Some UEs within a shorter positioning distance are 
configured as a group by using a positioning system. 

(4) Under the condition that UEs may communicate with 
one another, for example, UEs spontaneously form a group 
by utilizing a Device to Device (D2D) discovery technology. 
The spontaneously forming of a group of UEs is similar to 
"discovery" in a D2D technology in the related art. (Only 
applied to a situation that intra-group UEs may communi­
cate) 

EXAMPLE 1 

Example 1 gives a contention-free random access method. 
Referring to FIG. 3, the example includes the steps as 
follows. 

In step 301, when a UE is in a connected state, an eNB 
allocates a group identifier or a group ID to a UE group, 
namely a group RNTI. 

In step 302, the eNB notifies the UE group of completion 
of uplink synchronization. 

20 may also contain time domain resource information namely 
sending subframe information, used for instructing a UE in 
the UE group to send the preamble over the subframe. Thus, 
after the notification signaling is received, frequency domain 
information for sending the preamble may be pre-set, such 

25 as a fixed frequency domain resource pre-set by the UE 
group, or a frequency domain resource pre-appointed 
between the UE group and the eNB. Or, the notification 
signaling may contain preamble-related information and 
frequency domain resource information. Thus, after the 

30 notification signaling is received, subframe information for 
sending the preamble may be pre-set, such as a fixed time 
domain resource pre-set by the UE group, or a time domain 
resource pre-appointed between the UE group and the eNB. 
Or, the notification signaling may contain preamble-related 

35 information and time-frequency resource information (in­
cluding time domain resource information and frequency 
domain resource information, the time domain resource 
information being subframe information). Or, the notifica­
tion signaling may not include preamble-related informa-

40 tion, time domain resource information and frequency 
domain resource information, and one or more UEs in the 
UE group, receiving the notification signaling, may directly 
send a preamble appointed with the eNB to the eNB via a 

45 

pre-appointed time-frequency resource. 
In step 303, one or more UEs in the UE group, represen­

tative of intra-group UEs, send a preamble to the eNB. 
After receiving the notification signaling, a UE in the UE 

group sends a corresponding preamble (notified by the eNB, 
or pre-set or appointed) over a corresponding time-fre-

50 quency resource (notified by the eNB, or pre-set or 
appointed). 

In an embodiment, the UE for sending the preamble is a 
first UE, which may be one of the following: 

The eNB notifies this group of UEs of random access to 
complete the uplink synchronization. Notification signaling 55 

may be physical layer signaling or may be high-layer 
signaling. 

(1) one or more fixed UEs, 
herein for example, a UE numbered as O is pre-specified 

to send a preamble, or a UE in the UE group, numbered as 
an even number, is pre-specified to send a preamble, or all 
UEs may be specified to send a preamble; The physical layer signaling may be DCI, a CRC of the 

DCI being scrambled or masked by using the group RNTI. 
The scrambling or masking manner may be a manner of 
performing exclusive-or operation according to bits. For 
example, a group RNTI is 16-bit, a CRC is also 16-bit, and 
exclusive-or operation is performed between bits of corre­
sponding positions therebetween. For another example, a 
group RNTI is "0000110100001111", and a CRC is 
"1111001111110011", so the CRC is scrambled by using the 
group RNTI to obtain "1111111011111100". Correspond-

(2) a certain or some UEs determined in accordance with 
60 a pre-set rule, 

herein for example, a UE for sending a preamble is 
determined according to the number of a UE for sending a 
preamble and a subframe number of a subframe receiving 
physical layer signaling or high-layer signaling; for 

65 example, if an odd subframe receives the physical layer 
signaling or the high-layer signaling, a UE numbered as an 
odd number sends a preamble, and if an even subframe 
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receives the physical layer signaling or the high-layer sig­
naling, a UE numbered as an even number sends a preamble; 
and 

(3) one or more UEs specified in the notification signaling 
sent by the eNB, 

herein in this case, the physical layer signaling or the 
high-layer signaling also needs to contain number informa­
tion of a UE initiating a random access. 

After the UE sends a preamble, all UEs monitor an RAR, 
and a CRC of a PDCCH for scheduling the RAR is 
scrambled or masked by using an RA-RNTI, where the 
RA-RNTI may be pre-set, and is, for example, bound with 
the sending time of the preamble and the sent frequency 
domain resource (in FDD, only the sending time): 

RA-RNTI~l+t_id+l0*f_id 

When a time-frequency resource is fixed, an RA-RNTI is 
also fixed. In this case, all UEs may monitor a PDCCH 
scrambled by the RA-RNTI to obtain an RAR. 

Or, the time-frequency resource may not be fixed. For 
example, a frequency domain resource is fixed, but a time 
domain resource may not be fixed. This situation may occur 
in case of specifying one UE to send a preamble. At this 
time, the UE sending the preamble may monitor the sent 
time-frequency resource to calculate a PDCCH scrambled 
by the RA-RNTI, and other UEs may need to monitor all 
possible time-frequency resources so as to calculate a plu­
rality of PDCCHs scrambled by the RA-RNTI. 

16 
(5) the numbers (UE-ID) of some intra-group UEs, where 

this information may be contained only when some UEs 
therein are awakened to initiate a random access. 

When the above-mentioned paging message does not 
5 include the number of a UE initiating a random access, 

namely, UE-ID, the UE initiating the random access may be 
determined in the following mamiers: 

a. specifying one or more UEs in the UE group to initiate 
a random access, herein for example, a UE numbered as 0 

10 is pre-defined to send a preamble, or a UE numbered as an 
even number is pre-defined to send a preamble, or all UEs 
send a preamble; and 

b. determining one or more UEs to initiate a random 
access in accordance with a certain rule, herein for example, 

15 one or more UEs initiating a random access may be deter­
mined according to a correspondence between the number of 
a UE sending a preamble and a subframe receiving physical 
signal signaling or high-layer signaling; for example, if an 
odd subframe receives the signaling, a UE numbered as an 

20 odd number sends a preamble, and if an even subframe 
receives the signaling, a UE numbered as an even number 
sends a preamble. 

It is important to note that one or more UEs initiating a 
random access, determined in the above-mentioned man-

25 ners, may be identical to or different from a UE required to 
be awakened by the eNB. This difference may include: 
partial difference or total difference. 

In step 402, after a UE in the UE group receives the 
paging message, a random access is executed. 

After monitoring the PDCCH scrambled by the RA- 30 

RNTI, the UE may receive a Physical Downlink Shared 
Chamiel (PDSCH) scheduled by the UE, so as to obtain TA 
information. 

Specifically, the random access may be implemented in 
the following three manners. 

Mamier 1: 
In step 1, the one or more UEs initiating a random access 

send a preamble over the time-frequency resource. A random access in the related art is independently 
completed by each UE. However, in the present example, a 35 

group of UEs only occupies a PRACH resource (including 
In step 2, after receiving the preamble, the eNB sends an 

RAR, the RAR carrying a TA and at least one of the 
following information: a time domain resource, a frequency domain resource and a 

preamble) in a random access, so that PRACH resources can 
be greatly saved. 

EXAMPLE 2 

(1) TC-RNTI information, 
herein in an embodiment, the TC-RNTI information may 

40 include M TC-RNTis, where Mis the number of intra-group 
UEs, or the number of UE needing to be awakened, or a 
pre-set value; the M TC-RNTis may be in a form of absolute 
value namely a 16 bit C-RNTI, or may be an absolute value 
of a C-RNTI and relative values of M-1 C-RNTis relative 

Example 2 provides a method for triggering access of a 
UE group in a manner that an eNB sends a paging message. 
Referring to FIG. 4, the example includes the steps as 45 

follows. 
to the absolute value, and all or some intra-group UEs 
needing to be awakened may correspond to different TC­
RNTis in accordance with a pre-set rule respectively, e.g., 
correspond in an ascending order of UE-ID or correspond 
randomly; or, 

In step 401, an eNB sends a paging message to a UE 
group. 

In an embodiment, the paging message may be used to 
awaken all or some idle UEs in the UE group to initiate a 50 

random access. 
the TC-RNTI information may be a TC-RNTI, and all or 

some intra-group UEs may correspond to TC-RNTI, TC­
RNTI+ 1, TC-RNTI+2, ... , TC-RNTI+M-1 in accordance 
with a pre-set rule respectively, e.g., correspond m an 
ascending order of UE-ID or correspond randomly; 

The paging message may include at least one of the 
following: 

(1) a group ID, where the group ID may be contained in 
the paging message, or the group ID may be adopted to 55 

scramble a CRC of a PDCCH for scheduling the paging 
(2) UL grant information, 
herein for example, the UL grant information may be M 

pieces of independent UL grant information or may be UL 
grant information containing M pieces of scheduling infor­
mation; all or some intra-group UEs may correspond to 

message; 
(2) the number of a UE initiating a random access, 

namely, UE-ID; 
(3) a preamble ID, or where, the preamble ID may not be 

notified, namely, pre-set; 
(4) a time domain and/or frequency domain resource, or 

where, the time domain and/or frequency domain resource 
may not be notified and pre-set, or the time domain resource 
may be pre-set and the frequency domain resource may be 
notified, or the frequency domain resource may be pre-set 
and the time domain resource may be notified; and 

60 different pieces of UL grant information in accordance with 
a pre-set rule respectively, e.g., correspond in an ascending 
order of UE-ID or correspond randomly; or, 

the UL grant information may be a UL grant, and all or 
some intra-group UEs needing to be awakened may corre-

65 spond to UL grants allocated thereto in accordance with a 
pre-set rule respectively; for example, if resource allocation 
in the UL grant is Physical Resource Bearer (PRB) #0-3, 
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Msg 4 includes M pieces of radio resource configuration 
information, all or some intra-group UEs may select a set of 
radio resource configuration information as own radio 
resource configurations according to own intra-group num-

each UE may determine resources allocated to the UE 
according to the own number; for example, UE #1 corre­
sponds to PRB #4-7 or corresponds randomly, and the 
remaining UE information such as a Modulation and Coding 
Scheme (MCS) may be identical to the UL grant. 

Or, in step 2, the eNB may also send M RARs. 
5 bers. The selection manner here may be similar to the 

above-mentioned TC-RNTI selection manner. Under the 
Herein, each RAR may be scrambled by using different 

RA-RNTis. AUE may determine an RA-RNTI according to 
an own UE-ID and a pre-set rule to descramble a CRC of 
DCI, and receive a corresponding RAR. For example, an 10 

RA-RNTI of a UE of which a UE-ID is UE #0 may be 
determined according to a time-frequency resource for send­
ing a preamble, and UE #1, UE #2, UE # n sequentially 
correspond to RA-RNTI+l, RA-RNTI+2, ... , RA-RNTI+n; 
or, UEs with different numbers may also correspond to any 15 

one of RA-RNTI+l, RA-RNTI+2, ... , RA-RNTI+n. 

condition that the Msg 4 includes one piece of radio resource 
configuration information, all or some intra-group UEs may 
obtain own radio resource configurations according to own 
intra-group numbers in accordance with a pre-set formula. 
For example, the radio resource configurations include an 
SR configuration, so the UE numbered as UE #5 may 
consider that the own SR configuration is SR configuration+ 
5 included in the radio resource configuration; or, SR 
configurations corresponding to different UEs may also be 
determined by using a random selection manner. In step 3, all or some intra-group UEs (all or some of the 

UEs refer to all or some UEs required to be awakened by the 
eNB) send a message (Msg) 3 over resources corresponding 
to own UL grants respectively. 

In step 4, the eNB sends an Msg 4 as for the Msg 3 sent 
in step 3. 

Receiving of an RAR and an Msg 4 in this manner is 
relatively important, and in order to avoid missing detection 

20 of the RAR and the Msg by the UE, the RAR and the Msg 
4 may be repeatedly sent within a window respectively. 

It is important to note that receiving of an RAR in this 
manner is relatively important, and in order to avoid missing 
detection of the RAR by the UE, the RAR may be re-sent 25 

within a window. 
Under the condition that some UEs do not receive RARs 

successfully, the eNB may re-send a call message to notify 
these UEs of access. 

Manner 2: 
In step 1, the one or more UEs initiating a random access 

send a preamble over the time-frequency resource. 
In step 2, after receiving the preamble, the eNB sends an 

RAR, the RAR carrying TA information, a TC-RNTI and a 
UL grant. 

In step 3, all or some intra-group UEs (all or some of the 
UEs refer to all or some UEs required to be awakened by the 
eNB) monitor the RAR, so as to obtain the TA and the 
TC-RNTI. 

30 

35 

Manner 3 
In step 1, the one or more UEs send a preamble over the 

time-frequency resource. 
In step 2, the eNB sends an RAR, the RAR carrying TA 

information, M TC-RNTis and a UL grant. 
All or some intra-group UEs (when some UEs therein are 

awakened to initiate a random access) may monitor the 
RAR, so as to obtain the TA and the TC-RNTI. 

The one or more UEs sending the preamble in step 1 or 
a pre-set UE (such as a UE having the smallest UE ID) in the 
UEs may send an Msg 3, carrying a group ID or a pre-set 
value. 

In step 3, the eNB sends an Msg 4, the Msg 4 carries a 
group ID or the pre-set value, and the UE monitors the Msg 
4. 

In an embodiment, the eNB may send an Msg 4, the Msg 
4 may be scrambled by using a TC-RNTI in the Msg 3, and 

In step 4, one or more UEs send an Msg 3. One or more 
UEs here may be the one or more UEs sending the preamble 
in step 1 or a pre-set UE (such as a UE having the smallest 
UE ID) in the UEs, the sent Msg 3 carries a group ID or a 
pre-set value, and the pre-set value may be shared by 
intra-group UEs. 

40 contains one or M sets of radio resources (or may continu­
ously carry multiple TC-RNTis). The UE may determine a 
C-RNTI and radio resources allocated thereto in accordance 
with a manner similar to Manner 2; or, the eNB may send 
multiple messages 4 (Msg 4) which are scrambled by using 

In step 5, the eNB sends an Msg 4 carrying a group ID, 
the Msg 4 is scrambled by using the TC-RNTI, and the Msg 
4 may further include or may not include M-1 C-RNTis. 
Under the condition that the Msg 4 includes M-1 C-RNTis, 

45 M TC-RNTis respectively, and the UE may randomly select 
a TC-RNTI according to an own number and receive an Msg 
4 scheduled by DCI that is scrambled by the TC-RNTI. 

all or some intra-group UEs (all or some of the UEs refer to 

Under the condition that some UEs do not receive the 
RAR successfully, the eNB may re-page these UEs to 

50 perform access. 
all or some UEs required to be awakened by the eNB) may 
select a TC-RNTI as an own C-RNTI according to an own 
intra-group number. For example, a UE numbered as UE #5 
corresponds to a fifth TC-RNTI; or, the UE may also 
randomly select a TC-RNTI as an own C-RNTI. Under the 55 

condition that the Msg 4 does not contain a TC-RNTI, all or 
some intra-group UEs may calculate a C-RNTI as an own 
C-RNTI according to an own intra-group number in accor­
dance with a pre-set formula. For example, a UE numbered 
as UE #5 may add 5 to a TC-RNTI for scrambling a CRC 60 

of DCI for scheduling the Msg 4, so as to obtain an own 
C-RNTI; or, the UE may also randomly select a TC-RNTI 
from TC-RNTil, ... , TC-RNTI+M-1 to serve as an own 
C-RNTI. In an embodiment, the Msg 4 may further include 
one or M pieces of radio resource configuration information 65 

such as a Channel Quality Indicator (CQI) feedback 
resource and an SR resource. Under the condition that the 

EXAMPLE 3 

Example 3 shows a method for access contention of a 
group of UEs. The example includes the steps as follows. 

In step 501, one or more UEs in a UE group send a 
preamble to an eNB over a time frequency domain resource 
periodically, so as to initiate a random access to the eNB, 
herein the UE sending the preamble may be one of the 
following: 

(1) one or more fixed UEs, 
herein for example, a UE numbered as O may be pre­

specified to send a preamble, or a UE in the UE group, 
numbered as an even number, may be pre-specified to send 
a preamble, or all UEs may be specified to send a preamble; 
and 
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(2) a certain or some UEs determined in accordance with 
a pre-set rule, 

20 
(2) UL grant information, 
herein for example, the UL grant information may be M 

pieces of independent UL grant information or may be UL 
grant information containing M pieces of scheduling infor-

herein for example, a UE for sending a preamble is 
determined according to the number of a UE for sending a 
preamble and a subframe number of a subframe receiving 
physical layer signaling or high-layer signaling; for 
example, if an odd subframe receives the signaling, a UE 
numbered as an odd number sends a preamble, and if an 
even subframe receives the signaling, a UE numbered as an 
even number sends a preamble. 

5 mation; all or some intra-group UEs may correspond to 
different pieces of UL grant information in accordance with 
a pre-set rule respectively, e.g., correspond in an ascending 
order of UE-ID or correspond randomly; or, 

the UL grant information may be a UL grant, and all or 

A sending period and an offset of a subframe sending a 
preamble may be pre-set according to practical require­
ments, and the set sending period and the set offset of the 
subframe sending the preamble may be shared by all intra­
group UEs. 

10 some intra-group UEs needing to perform a random access 
may correspond to UL grants allocated thereto in accordance 
with a pre-set rule respectively; for example, if resource 
allocation in the UL grant is PRB #0-3, each UE may 
determine resources allocated to the UE according to the 

15 own number; for example, UE #1 may correspond to PRB 
#4-7 or may correspond randomly, and the remaining UE 
information such as an MCS may be identical to the UL 
grant. 

There may be two situations during initiation of a random 
access. The first situation is that intra-group UE services are 
identical, and each access is access of the whole group. The 
second situation is that only some intra-group UEs need to 20 

be accessed during each access. The number of UEs 
accessed under the second situation may be random. 

In an embodiment, the random access may be imple­
mented via the following three manners. 

Or, in step 2, the eNB may also send M RARs. 
Herein, each RAR may be scrambled by using different 

RA-RNTis. AUE may determine an RA-RNTI according to 
an own UE-ID and a pre-set rule to descramble a CRC of 
DCI, and may receive a corresponding RAR. For example, 
an RA-RNTI of a UE of which a UE-ID is UE #0 is 

Manner 1: 
In step 1, the one or more UEs initiating a random access 

send a pre-set preamble over a pre-set time-frequency 
resource, the preamble resource corresponding to a group 
ID. 

25 determined according to a time-frequency resource for send­
ing a preamble, and UE #1, UE #2, UE # n sequentially 
correspond to RA-RNTI+l, RA-RNTI+2, ... , RA-RNTI+n; 
or, UEs with different numbers may also correspond to any 

In step 2, after the eNB receives the preamble, the eNB 30 

learns of that the UE is representative of a group of UEs to 

one of RA-RNTI+l, RA-RNTI+2, ... , RA-RNTI+n. 
In step 3, all or some intra-group UEs (all or some UEs 

needing to perform a random access) send an Msg 3 over 
resources corresponding to own UL grants respectively. 

be accessed via a PRACH resource (time-frequency 
resource information or preamble information) sent by the 
UE, and then the eNB sends an RAR, the RAR carrying a TA 
and at least one of the following information: 

In step 4, the eNB sends an Msg 4 according to the 
received Msg 3, herein the number of the Msg 4 may be 

35 identical to the number of the Msg 3 received by the eNB. 

(1) TC-RNTI information, 
herein in an embodiment, the TC-RNTI information may 

include M TC-RNTis, where Mis the number of intra-group 
UEs, or the number of UE needing to initiate a random 40 

access, or a pre-set value; before this step, the preamble sent 
by the UE and the time-frequency resource for sending the 
preamble are in one-to-one correspondence to the UE group, 
and the eNB knows information about the UE group in 
advance, such as the number ofUEs in the UE group, so the 45 

eNB may determine the UE group initiating a random access 
via the received preamble and time-frequency resource 
information, so as to determine the information about the UE 
group, thereby obtaining the number M of UEs in the UE 
group; or M may be a pre-set value; besides, the UE may 50 

also carry the number M of UEs in this group or the number 
M of UEs needing to initiate a random access in the UE 
group or a pre-set value M when sending the preamble; the 
M TC-RNTis may be in a form of absolute value namely a 
16 bit C-RNTI, or may be an absolute value of a C-RNTI 55 

and relative values ofM-1 C-RNTis relative to the absolute 
value, and therefore when receiving the TC-RNTI informa­
tion, all or some UEs needing to initiate a random access in 
the UE group may determine own TC-RNTis in accordance 
with a pre-set rule respectively, e.g., sequentially correspond 60 

to different TC-RNTis in an ascending order of UE-ID or 
correspond to TC-RNTis randomly; or, 

the TC-RNTI information may be a TC-RNTI, and all or 
some intra-group UEs may correspond to TC-RNTI, TC­
RNTI+ 1, TC-RNTI+2, ... , TC-RNTI+M-1 in accordance 65 

with a pre-set rule respectively, e.g., correspond m an 
ascending order of UE-ID or correspond randomly; 

Receiving of an RAR in this manner is relatively impor­
tant, and in order to avoid missing detection of the RAR by 
the UE, it may be considered that the RAR is repeatedly sent 
within a window. 

In case of an access failure, this group of UEs may 
re-initiate an access, or may be accessed in accordance with 
a manner in the related art, i.e., a single UE initiates a 
random access. 

Manner 2: 
In step 1, the one or more UEs initiating a random access 

send a pre-set preamble over a pre-set time-frequency 
resource, the preamble resource corresponding to a group 
ID. 

In step 2, after the eNB receives the preamble, the eNB 
learns of that the UE is representative of a group of UEs to 
be accessed via a PRACH resource (time-frequency 
resource information or preamble information) sent by the 
UE, and then the eNB sends an RAR, the RAR carrying 
information such as a TA and a TC-RNTI. 

In step 3, all or some UEs (UEs needing to perform a 
random access) in the UE group monitor the RAR, so as to 
obtain the TA and the TC-RNTI. 

In step 4, one or more UEs send an Msg 3. One or more 
UEs here may be the one or more UEs sending the preamble 
in step 1 or a pre-set UE (such as a UE having the smallest 
UE ID) in the UEs, and the sent Msg 3 may carry a group 
ID. 

In step 5, the eNB sends an Msg 4 carrying a group ID, 
the Msg 4 is scrambled by using the TC-RNTI, and the Msg 
4 may further include or may not include M-1 C-RNTis. In 
an embodiment, the Msg 4 may further include one or M 
pieces of radio resource configuration information such as a 
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CQI feedback resource and an SR resource. A UE may 
determine a C-RNTI and radio resource allocation informa­
tion allocated thereto according to a manner similar to 
Manner 2 in the Second Embodiment. 

22 
is not occupied by any UE. For example, a time window may 
be defined, a UE sends indication information within the 
time window to indicate that it occupies this set of resources 
(TC-RNTis and radio resources), the indication information 

Receiving of an RAR and an Msg 4 in this manner is 
relatively important, and in order to avoid missing detection 
of the RAR and the Msg by the UE, it may be considered 
that the RAR and the Msg 4 are repeatedly sent within a 
window respectively. 

5 may be an SR, an ACK or the like, and if the eNB does not 
receive the indication information, the eNB considers that 
this set of resources is wasted and can be shared by other 
UEs. 

Manner 3 
In step 1, the one or more UEs send a pre-set preamble 

over a pre-set time-frequency resource, the preamble 
resource corresponding to a group ID. 

In step 2, the eNB learns of that the UE is representative 

10 

of a group of UEs to be accessed via a PRACH resource 15 

(time-frequency resource information or preamble informa­
tion) sent by the UE, and then the eNB sends an RAR, the 
RAR carrying information such as TAs and M TC-RNTis. 

In step 3, all or some intra-group UEs (all or some of the 
UEs refer to UEs needing to perform a random access) 20 

monitor the RAR, so as to obtain TAs and TC-RNTis. 
In step 4, the one or more UEs sending the preamble in 

step 1 or a pre-set UE (such as a UE having the smallest UE 
ID) in the UEs send an Msg 3, the Msg 3 carries a group ID, 
the Msg 3 is scrambled by using a TC-RNTI, and the 25 

TC-RNTI may be the first TC-RNTI in the TC-RNTis 
obtained in step 3. 

In step 5, the eNB sends an Msg 4, and all or some 
intra-group UEs (all or some of the UEs refer to UEs 
needing to perform a random access) monitor the Msg 4. The 30 

Msg 4 may be one of the following: 
a. an Msg 4 scrambled by using a TC-RNTI in the Msg 3, 

herein the Msg 4 may carry a group ID, may further contain 
one or M sets of radio resources, and may continuously carry 
more of the M TC-RNTis in step 2; in an embodiment, the 35 

Msg 4 may further include one or M pieces of radio resource 
configuration information such as a CQI feedback resource 
and an SR resource; the UE receiving the Msg 4 may 
determine a C-RNTI and radio resource allocation informa­
tion allocated thereto according to a manner similar to 40 

Manner 2 in the Second Embodiment; 
b. the monitored Msg 4 may be multiple messages 4 (Msg 

4) which may be scrambled by using M TC-RNTis, may 
carry group IDs and may support a Hybrid Automatic 
Repeat reQuest (HARQ), so that in this case, each UE may 45 

perform feedback for the corresponding Msg 4 and send an 
ACK message, and therefore resource waste can be avoided; 

EXAMPLE 4 

Example 4 shows a method for access contention of a 
group of UEs. In this example, UEs in a UE group may 
communicate with one another. In an embodiment, the 
intra-group UEs may interact mutually by using a short­
distance communication manner such as Wireless Fidelity 
(WIFI) and D2D. 

In this example, when intra-group members need to 
initiate a random access, the group members report it to a 
first UE (hereinafter referred to as a group leader), the group 
leader may be accessed in accordance with a certain period 
such as 100 ms, and if all the UEs do not have a random 
access request within 100 ms, an access may not be initiated. 
If one or more UEs have a random access request, the group 
leader may initiate a random access. Or, the group leader 
may initiate a random access when random access requests 
are accumulated to reach a certain number. The group leader 
may be pre-set, or may be a fixed UE with a certain ID 
number such as a fixed UE with an ID number 0, or may be 
determined as a UE in the UE group in accordance with a 
certain rule. Or, 

UEs with the same service type are probably gathered in 
a group. In this case, these UEs will initiate a random access 
at a fixed time, so that a group leader may be representative 
of the whole group of UEs to initiate a random access at a 
fixed time. 

A process of allowing a group leader to be representative 
of the whole group ofUEs or some UEs to perform a random 
access is provided hereinbelow in Manner 1 to Manner 3. 

Manner 1: 
In step 1, a group leader sends a preamble over a specified 

time-frequency resource. 
In step 2, by means ofa PRACH resource (time-frequency 

resource information or preamble information) sent by a UE, 
an eNB learns of that the UE is the group leader, and sends 
an RAR, the RAR carrying information such as a TA and a 
TC-RNTI. 

in this case, if the eNB does not receive an ACK message 
sent by a UE, it may be regarded that this set of resources 
is not used by any UE. 

In step 3, the group leader sends an Msg 3, the Msg 3 
carrying the number M of intra-group UEs needing to 

50 perform a random access. 
In step 4, the eNB sends an Msg 4, the Msg 4 is scrambled 

by using the TC-RNTI, and the Msg 4 may include or may 
not include M-1 C-RNTI values or M-1 difference values 
with the TC-RNTI. In an embodiment, the Msg 4 may 

In the above-mentioned three manners, in case of an 
access failure of a UE, this group of UEs may re-initiate a 
random access, or access of a corresponding UE may be 
implemented in accordance with a manner in the related art, 
i.e., a single UE initiates a random access independently. 55 further include one or M sets of radio resource configuration 

information such as a CQI feedback resource and an SR Further, if two UEs select the same radio resource (includ­
ing C-RNTis, radio air interface resources and the like), 
uplink data sent by the UEs may always collide, thereby 
causing a sending failure. If finding that these UEs always 
fail in transmission, the eNB may send indication signaling 60 

to instruct them to re-initiate an access. 
If the number of UEs correctly receiving an Msg 4 is 

smaller than the number of radio resources allocated by the 
eNB, waste will be caused. A UE may send information to 
indicate that it occupies a certain set of resources, and if the 65 

eNB does not receive the information about the certain set 
of resources, the eNB will consider that this set of resources 

resource. 
In step 5, the group leader notifies UEs having a random 

access requirement of these pieces of information, herein 
notification may adopt a broadcast manner or a unicast 
manner and will not be limited here. 

Manner 2: 
In step 1, a group leader sends a preamble over a certain 

time-frequency resource, a PRACH resource corresponding 
to the number M of UEs needing to perform a random 
access, or, the number of random access requests known to 
an eNB. 
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In step 2, by means of the PRACH resource (time­
frequency resource information or preamble information) 
sent by the UE sending the preamble, the eNB learns of that 
the UE is the group leader, and sends an RAR, the RAR 
carrying information such as a TA and a TC-RNTI. 

In step 3, the group leader sends an Msg 3. 
In step 4, the eNB sends an Msg 4, the Msg 4 is scrambled 

24 
Manner 5 
In this manner, group members know a PRACH resource 

(including a time-frequency resource and a preamble) sent 
by a group leader via short-distance communications, so as 

5 to obtain an RA-RNTI. 

by using the TC-RNTI, and the Msg 4 may include or may 
not include M-1 C-RNTI values or M-1 difference values 
with the TC-RNTI. The other allocated TC-RNTis may be 10 

obtained in accordance with a pre-set rule. For example, the 
TC-RNTismaybeTC-RNTI, TC-RNTI+l, ... , TC-RNTI+ 

A random access process includes the steps as follows. 
In step 1, the group leader sends a preamble over a certain 

time-frequency resource. 
In step 2, by means of the received PRACH resource 

(time-frequency resource information or preamble informa­
tion), the eNB learns of that the UE sending the PRACH 
resource is the group leader, and sends an RAR, the RAR 
carrying information such as a TA and a TC-RNTI. M + 1. In an embodiment, the Msg 4 may further include one 

or M sets of radio resource configuration information such 
15 

as a CQI feedback resource and an SR resource. If there is 
In step 3, all UEs or intra-group UEs having an access 

request monitor the RAR, so as to obtain the TA and the 
TC-RNTI. a set of radio resource configuration information, the other 

allocated radio resources may be obtained in accordance 
with a pre-set rule. 

The group leader may notify UEs having an SR of these 20 

pieces of information in a broadcast manner or a unicast 
manner, which will not be limited here. 

In step 4, after monitoring the RAR, the group leader UE 
sends an Msg 3, carrying a group ID or a pre-set value and 
the number M of intra-group UEs needing to perform a 
random access. The group ID or the pre-set value may be 
notified by the group leader, or may be notified by a network 
side, or may be pre-set. Manner 3: 

In step 1, a group leader sends a preamble over a certain 
time-frequency resource, a PRACH resource corresponding 
to the number M of UEs needing to perform a random 
access, or, the number of random access requests known to 
an eNB. 

In step 2, by means of the PRACH resource (time­
frequency resource information or preamble information) 
sent by the UE, the eNB learns of that the UE is the group 
leader, and sends an RAR, the RAR carrying information 
such as a TA and M TC-RNTis. 

In step 3, the UE sends an Msg 3, the Msg 3 being 
scrambled by using one of the M TC-RNTis. 

In step 4, the eNB sends an Msg 4, the Msg 4 is scrambled 
by using the TC-RNTI in step 3, and the Msg 4 may include 
one or more sets of radio resources ( or may continuously 
carry M TC-RNTis). 

Manner 4: 
In this manner, group members know a PRACH resource 

(including a time-frequency resource and a preamble) sent 
by a group leader via short-distance communications, so as 
to obtain an RA-RNTI. 

A random access implementing process includes the steps 
as follows. 

In step 1, the group leader sends a preamble over a certain 
time-frequency resource, a PRACH resource corresponding 
to the number M of UEs needing to perform a random 
access. 

In step 2, by means of the PRACH resource (time­
frequency resource information or preamble information) 
sent by the UE, the eNB learns of that the UE is the group 
leader, and sends an RAR, the RAR carrying TA informa­
tion, TC-RNTI information and UL grant information, simi-
lar to Manner 1 in the Second Embodiment here. 

In step 5, the eNB sends an Msg 4, the Msg 4 carries the 
25 group ID or the pre-set value in the previous step, the Msg 

4 is scrambled by using the TC-RNTI, and the Msg 4 may 
further include M-1 C-RNTI values and one or more sets of 
radio resource configuration information. All UEs or UEs 
having an access request in the UE group may monitor the 

30 Msg 4 scrambled by using the TC-RNTI, and obtain own 
C-RNTis and radio resource configuration information in 
accordance with a pre-set rule. 

Before this manner is implemented, group member UEs 
may know the PRACH resource (time frequency and pre-

35 amble) sent by the group leader UE, so as to obtain an 
RA-RNTI. Receiving of an RAR and an Msg 4 in this 
manner is relatively important, and in order to avoid missing 
detection of the RAR and the Msg by the UE, it may be 
considered that the RAR and the Msg 4 are repeatedly sent 

40 within a window respectively. 

45 

Manner 6: 
Group member UEs know a PRACH resource (including 

a time-frequency resource and a preamble) sent by a group 
leader UE, so as to obtain an RA-RNTI. 

A random access process in this example includes the 
steps as follows. 

In step 1, a UE sends a preamble over a certain time­
frequency resource, a PRACH resource corresponding to the 
number M ofUEs needing to perform a random access or the 

50 number of random access requests known to an eNB. 
In step 2, by means of the received PRACH resource 

(time-frequency resource information or preamble informa­
tion), the eNB learns of that the UE is a group leader, and 
sends an RAR, the RAR carrying information such as a TA 

55 and a TC-RNTI. 
In step 3, intra-group UEs having an access request 

monitor the RAR, so as to obtain the TA and the TC-RNTI. 

In step 3, intra-group UEs having an access request send 
messages (Msg 3) over resources corresponding to own UL 60 
grants respectively. 

In step 4, the group leader sends an Msg 3, carrying an ID 
known to all intra-group UEs. 

In step 5, after receiving the Msg 3, the eNB sends an Msg 
4, the Msg 4 is scrambled by using the TC-RNTI, and the 
Msg 4 contains M-1 C-RNTI values or M-1 difference 
values with the TC-RNTI, and includes one or M sets of 
radio resources. 

In step 4, the eNB sends an Msg 4 according to the 
received Msg 3, the number of the Msg 4 being identical to 
the number of the Msg 3 received by the eNB. 

In this example, in order to avoid missing detection of an 65 

RAR by the UE, the eNB may repeatedly send the RAR 
within a window. 

In step 6, all UEs in the UE group or intra-group UEs 
having an access request monitor the Msg 4 scrambled by 
using the TC-RNTI, and obtain own C-RNTis and radio 
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resource configuration information m accordance with a 
pre-set rule or a random manner. 

Manner 7: 
Group member UEs know a PRACH resource (including 

a time-frequency resource and a preamble) sent by a group 5 

leader UE, so as to obtain an RA-RNTI. 

26 
herein, the first descrambling subunit 5021A is configured 

to: descramble a CRC of DCI for scheduling the RAR 
according to a pre-set RA-RNTI or an RA-RNTI corre­
sponding to the preamble; 

the first receiving subunit 5022A is configured to: receive 
the RAR, the RAR including at least one TC-RNTI and/or 
at least one UL grant; and A random access process in this manner includes the steps 

as follows. 
In step 1, a UE sends a preamble over a certain time­

frequency resource, a PRACH resource corresponding to the 
number M ofUEs needing to perform a random access or the 
number of random access requests known to an eNB. 

the allocation subunit 5023A is configured to: determine 
a TC-RNTI and/or UL grant allocated to the UE according 

10 to at least one TC-RNTI and/or at least one UL grant 
included in the RAR. 

In step 2, by means of the received PRACH resource 
(time-frequency resource information or preamble informa­
tion), the eNB learns of that the UE sending the PRACH 15 

resource is a group leader, and sends an RAR, the RAR 
carrying information such as a TA and multiple TC-RNTis. 

In step 3, the group leader sends an Msg 3 by using a 
TC-RNTI, carrying a group ID or a pre-set value. 

In step 4, after receiving the Msg 3, the eNB sends an Msg 20 

4, the Msg 4 may be a message scrambled by using the 
TC-RNTI in the Msg 3, and the Msg 4 may contain one or 
M sets of radio resources (or may continuously carry mul­
tiple TC-RNTis). All UEs or intra-group UEs having an 
access request may monitor the Msg 4 scrambled by using 25 

the TC-RNTI, and obtain own C-RNTis and radio resource 
configuration information in accordance with a pre-set rule. 

Or, the eNB may also send multiple messages (Msg 4) 
which are scrambled by using multiple TC-RNTis respec­
tively. All UEs or intra-group UEs having an access request 30 

may determine own C-RNTis in accordance with a pre-set 
rule or a random manner, and receive the Msg 4 correspond­
ing to the C-RNTis. 

If two UEs select the same radio resource (including 
C-RNTis, radio air interface resources and the like), uplink 35 

data sent by the UEs may always collide, thereby causing a 
sending failure. If finding that these UEs always fail in 
transmission, the eNB may send indication signaling to 
instruct them to re-initiate an access. 

In an embodiment, the allocation subunit 5023A is con­
figured to: determine a TC-RNTI and/or a UL grant allo­
cated to the UE according to an own ID of the UE in 
accordance with a pre-set rule. 

Exemplarily, referring to FIG. 7, the monitoring unit 502 
may include: a determination subunit 5021B, a second 
descrambling subunit 5022B and a second receiving subunit 
5023B, 

herein, the determination subunit 5021B is configured to: 
determine corresponding RA-RNTis of the UE according to 
respective IDs and/or preambles of the UE; 

the second descrambling subunit 5022B is configured to: 
descramble a CRC of DCI for scheduling the RAR accord­
ing to the corresponding RA-RNTis of the UE; and 

the second receiving subunit 5023B is configured to: 
receive corresponding RARs of the UE, the RAR including 
a corresponding TC-RNTI and/or UL grant allocated to the 
UE. 

In an embodiment, the sending unit 501 may be further 
configured to: send a message 3 according to the UL grant 
allocated to the UE. 

In an embodiment, referring to FIG. 6 and FIG. 7, the UE 
50 may further include a receiving unit 503, configured to: 
receive a message 4 sent by the eNB. 

In an embodiment, receiving a message 4 sent by the eNB 
may include: 

scrambling a CRC of DCI for scheduling the message 4 
by using the TC-RNTI allocated to a first UE and/or a 
second UE. 

In an embodiment, the message 4 may include at least one 
set of radio resources for the UE to determine radio 
resources allocated to the UE. 

If the number of UEs correctly receiving an Msg 4 is 40 

smaller than the number of radio resources allocated by the 
eNB, waste will be caused. A UE may send information to 
indicate that it occupies a certain set of resources, and if the 
eNB does not receive the information about the certain set In an embodiment, the message 4 may include: a set of 

45 radio resources allocated to the corresponding UE. of resources, the eNB will consider that this set of resources 
is not occupied by any UE. For example, a time window may 
be defined, a UE sends indication information within the 
time window to indicate that it occupies this set of resources 
(TC-RNTis and radio resources), the indication information 
may be an SR, an ACK or the like, and if the eNB does not 50 

receive the indication information, the eNB considers that 
this set of resources is wasted and can be shared by other 
UEs. 

Fourth Embodiment 
On the basis of the same technical thought of the above- 55 

mentioned embodiments, FIG. 5 shows a UE 50 according 
to an embodiment of the disclosure. The UE may include: a 
sending unit 501 and a monitoring unit 502, herein 

the sending unit 501 is configured to: send a preamble to 
an eNB over a time-frequency resource, the time-frequency 60 

resource including a time domain resource and a frequency 
domain resource; and 

the monitoring unit 502 is configured to: monitor an RAR 
corresponding to the preamble and sent by the eNB. 

Exemplarily, referring to FIG. 6, the monitoring unit 502 65 

may include: a first descrambling subunit 5021A, a first 
receiving subunit 5022A and an allocation subunit 5023A, 

Exemplarily, the sending unit 501 may be further config­
ured to: send, to the eNB, an indicating signal for notifying 
the eNB of a successful access of the UE. 

In an embodiment, the indicating signal may be an SR or 
an ACK signal. 

In an embodiment, the receiving unit 503 may be further 
configured to: receive indicating information, sent by the 
eNB, for indicating re-initiation of a random access of the 
UE. 

Exemplarily, the receiving unit 503 may be further con­
figured to: receive DCI or a paging message or an RRC 
message sent by the eNB; 

or, receive random access request information sent by the 
second UE. 

In an embodiment, receiving DCI or a paging message or 
an RRC message sent by the eNB may include at least one 
of the following: 

the DCI or a CRC of DCI for scheduling the paging 
message or the RRC message is scrambled by using a group 
ID of a UE group; 

the DCI or the paging message or the RRC message 
includes the group ID of the UE group; 
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the DCI or the paging message or the RRC message 
includes an ID of the first UE and/or the second UE; and 

the DCI or the paging message or the RRC message 
includes an ID of a preamble and/or a time domain resource 
of a preamble and/or a frequency domain resource of a 
preamble. 

28 
eating information for indicating re-initiation of a random 
access of the first UE and/or the second UE. 

Exemplarily, the sending unit 802 may be further config­
ured to: send DCI or a paging message or an RRC message 

5 to the first UE and/or the second UE. 
In an embodiment, sending DCI or a paging message or 

an RRC message to the first UE and/or the second UE may 
include at least one of the following: 

Exemplarily, in an embodiment, the sending unit 501 is 
configured to: send a preamble over a frequency domain 
resource periodically. 

In an embodiment, the message 3 and the message 4 may 10 

include the group ID of the UE group or a pre-set field. 

the DCI or a CRC of DCI for scheduling the paging 
message or the RRC message is scrambled by using a group 
ID of the UE group; 

the DCI or the paging message or the RRC message 
includes a group ID of the UE group; In an embodiment, the message 3 may include a number 

ofUEs having random access requests in the UE group or a 
number of UEs contained in the UE group or a pre-set UE 

15 
number. 

the DCI or the paging message or the RRC message 
includes an ID of the first UE and/or the second UE; and 

the DCI or the paging message or the RRC message 
includes an ID of a preamble and/or a time domain resource 
of a preamble and/or a frequency domain resource of a 
preamble. 

In an embodiment, the preamble and/or the time domain 
resource and/or the frequency domain resource 
correspond( s) to the number of UEs having random access 
requests in the UE group or the number ofUEs contained in 20 

the UE group or the pre-set UE number. 
Exemplarily, in an embodiment, the receiving unit 801 is 

configured to: receive a preamble sent by the first UE over 
a frequency domain resource periodically. Fifth Embodiment 

On the basis of the same technical thought of the above­
mentioned embodiments, FIG. 8 shows an eNB 80 accord­
ing to an embodiment of the disclosure. The eNB may 25 

include: a receiving unit 801 and a sending unit 802, 

In an embodiment, the message 3 and the message 4 may 
include the group ID of the UE group or a pre-set field. 

In an embodiment, the message 3 may include a number 
ofUEs having random access requests in the UE group or a 
number of UEs contained in the UE group. herein the receiving unit 801 is configured to: receive a 

preamble sent by a first UE in a UE group over a time­
frequency resource, herein the time-frequency resource 
includes a time domain resource and a frequency domain 
resource, and the first UE is at least one UE in the UE group; 
and 

the sending unit 802 is configured to: send an RAR 
corresponding to the preamble. 

Exemplarily, the RAR may include at least one TC-RNTI 
and/or at least one UL grant, the RAR may be used for the 
first UE and/or the second UE to determine a TC-RNTI 
and/or UL grant allocated thereto from at least one TC-RNTI 
and/or UL grant according to an ID of the first UE and/or the 
second UE in accordance with a pre-set allocation rule, and 
the second UE may be all or some UEs in the UE group. 

Exemplarily, the RAR may include a TC-RNTI and/or a 
UL grant allocated to the first UE or second UE, and the 
second UE may be all or some UEs in the UE group. 

Besides, on the basis of the same technical thought of the 
above-mentioned embodiments, the embodiment of the dis-

30 closure also provides a random access system. The system 
includes a UE and an eNB, 

herein a first UE in a UE group is configured to: send a 
preamble to the eNB over a time-frequency resource, the 
time-frequency resource including a time domain resource 

35 and a frequency domain resource; 
the first UE and/or a second UE in the UE group are/is 

configured to: monitor an RAR corresponding to the pre­
amble and sent by the eNB, herein the first UE is at least one 
UE in the UE group, and the second UE is all or some UEs 

40 in the UE group; and 
the eNB is configured to: receive the preamble sent by the 

first UE in the UE group over the time-frequency resource, 
and 

In an embodiment, the receiving unit 801 may be further 45 

configured to: receive a message 3 sent by the first UE 
and/or the second UE according to the UL grant allocated 
thereto. 

send the RAR corresponding to the preamble. 
Sixth Embodiment 
The embodiment of the disclosure also provides a com­

puter-readable storage medium, which stores a computer­
executable instruction, herein when the computer-execut­
able instruction is executed, the above-mentioned random In an embodiment, the sending unit 802 may be further 

configured to: send a message 4 to the first UE and/or the 50 

second UE. 
access method is implemented. 

A person skilled in the art shall understand that the 
embodiments of the disclosure may be provided as a 
method, a system or a computer program product. Thus, 
forms of hardware embodiments, software embodiments or 

In an embodiment, sending a message 4 to the first UE 
and/or the second UE may include: scrambling a CRC of 
DCI for scheduling the message 4 by using the TC-RNTI 
allocated to the first UE and/or the second UE. 

In an embodiment, the message 4 may include at least one 
set of radio resources for the first UE and/or the second UE 
to determine radio resources allocated thereto. 

In an embodiment, the message 4 may include: a set of 
radio resources allocated to the first UE or second UE. 

Exemplarily, the receiving unit 801 may be further con­
figured to: receive an indicating signal, sent by the first UE 
and/or the second UE, for notifying the eNB of a successful 
access of the first UE and/or the second UE, the indicating 
signal being an SR or an ACK signal. 

Exemplarily, the sending unit 802 may be further config­
ured to: send, to the first UE and/or the second UE, indi-

55 embodiments integrating software and hardware may be 
adopted in the disclosure. Moreover, a form of the computer 
program product implemented on one or more computer 
available storage media (including, but are not limited to, a 
disk memory, an optical memory and the like) containing 

60 computer available program codes may be adopted in the 
disclosure. 

The embodiments of the disclosure are described with 
reference to flowcharts and/or block diagrams of the method, 
the device (system) and the computer program product 

65 according to the embodiments of the disclosure. It will be 
appreciated that each flow and/or block in the flowcharts 
and/or the block diagrams and a combination of the flows 
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and/or the blocks in the flowcharts and/or the block dia­
grams may be implemented by computer program instruc­
tions. These computer program instructions may be pro­
vided for a general computer, a dedicated computer, an 
embedded processor or processors of other programmable 5 
data processing devices to generate a machine, such that an 
apparatus for implementing functions designated in one or 
more flows of the flowcharts and/or one or more blocks of 
the block diagrams is generated via instructions executed by 
the computers or the processors of the other programmable 
data processing devices. 

10 

These computer program instructions may also be stored 
in a computer readable memory capable of guiding the 
computers or the other programmable data processing 
devices to work in a specific mode, such that a manufactured 
product including an instruction apparatus is generated via 15 

the instructions stored in the computer readable memory, 
and the instruction apparatus implements the functions des­
ignated in one or more flows of the flowcharts and/or one or 
more blocks of the block diagrams. 

These computer program instructions may also be loaded 20 

to the computers or the other programmable data processing 
devices, such that processing implemented by the computers 
is generated by executing a series of operation steps on the 
computers or the other programmable devices, and therefore 
the instructions executed on the computers or the other 25 

programmable devices provide a step of implementing the 
functions designated in one or more flows of the flowcharts 
and/or one or more blocks of the block diagrams. 

A person of ordinary skill in the art may understand that 
all or some of the steps of the above-mentioned embodi- 30 

ments may be implemented by using a computer program 
flow. The computer program may be stored in a computer­
readable storage medium. The computer program is 
executed on a corresponding hardware platform (such as 
system, device, apparatus, instrument, and processor). Dur- 35 

ing execution, the computer program includes one of the 
steps of the method embodiment or a combination thereof. 

In an embodiment, all or some of the steps of the 
above-mentioned embodiments may also be implemented 
by using an integrated circuit. These steps may be manu- 40 

factured into integrated circuit modules respectively, or a 
plurality of modules or steps therein are manufactured into 
a single integrated circuit module. 

Each apparatus/function module/function unit in the 
above-mentioned embodiments may be implemented by 45 

using a general computation apparatus. They may be cen­
tralized on a single computation apparatus or may be dis­
tributed on a network composed of a plurality of computa­
tion apparatuses. 

When being implemented in a form of software function 50 

module and sold or used as an independent product, each 
apparatus/function module/function unit in the above-men­
tioned embodiments may be stored in a computer-readable 
storage medium. The above-mentioned computer-readable 
storage medium may be a read-only memory, a magnetic 55 

disk or an optical disk. 
A person of ordinary skill in the art may understand that 

the technical solutions of the present disclosure may be 
modified or equivalently replaced without departing from 
the spirit and scope of the technical solutions of the present 60 

disclosure. The scope of protection of the present disclosure 
refers to the scope defined by the claims. 

INDUSTRIAL APPLICABILITY 
65 

The embodiments of the disclosure provide a random 
access method, device and system. One or more UEs in a UE 

30 
group send a preamble to an eNB over a time-frequency 
resource, so as to instruct the eNB to execute random 
accesses of some or all UEs in the UE group. Thus, a group 
ofUEs only needs to occupy a PRACH resource (including 
a time domain resource, a frequency domain resource and a 
preamble) in a random access, so that PRACH resources can 
be greatly saved, thereby meeting requirements for a huge 
number of machine communications. 

The invention claimed is: 
1. A random access method, comprising: 
sending, by a first User Equipment (UE) in a UE group, 

a preamble to an evolved Node B (eNB) over a time­
frequency resource, the time-frequency resource com­
prising a time domain resource and a frequency domain 
resource; 

monitoring, by at least one of the first UE or a second UE 
in the UE group, a Random Access Response (RAR) 
corresponding to the preamble and sent by the eNB, 
wherein the first UE is at least one UE in the UE group, 
and the second UE is all or some UEs in the UE group; 
and 

after monitoring, by at least one of the first UE or the 
second UE, the RAR corresponding to the preamble 
and sent by the eNB: 
sending, by at least one of the first UE or the second 

UE, a message 3 according to a Uplink (UL) grant 
allocated thereto, wherein the message 3 comprises 
a number of UEs having random access requests in 
the UE group or a number of UEs contained in the 
UE group or a pre-set UE number. 

2. The method according to claim 1, wherein the first UE 
is at least one of the following: 

at least one fixed UE; or, 
at least one UE determined according to a pre-set rule; or, 
at least one UE notified by the eNB. 
3. The method according to claim 1, wherein at least one 

of the preamble, the time domain resource or the frequency 
domain resource is pre-set, or determined by a group Iden­
tifier (ID) of the UE group, or notified by the eNB. 

4. The method according to claim 3, wherein at least one 
of the preamble, the time domain resource or the frequency 
domain resource corresponds to the number of UEs having 
random access requests in the UE group or the number of 
UEs contained in the UE group or the pre-set UE number. 

5. The method according to claim 1, wherein monitoring, 
by at least one of the first UE or the second UE, the RAR 
corresponding to the preamble and sent by the eNB com­
prises: 

descrambling, by at least one of the first UE or the second 
UE, a Cyclic Redundancy Check (CRC) of Downlink 
Control Information (DCI) for scheduling the RAR 
according to a pre-set Random Access Radio Network 
Temporary Identity (RA-RNTI) or an RA-RNTI cor­
responding to the preamble, and receiving the RAR, the 
RAR comprising at least one of at least one Temporary 
Cell Radio Network Temporary Identity (TC-RNTI) or 
at least one Uplink (UL) grant; and 

determining, by at least one of the first UE or the second 
UE, at least one of a TC-RNTI or UL grant allocated 
thereto according to at least one of at least one TC­
RNTI or at least one UL grant contained in the RAR; 
or 

monitoring, by at least one of the first UE or the second 
UE, the RAR corresponding to the preamble and sent 
by the eNB comprises: 
determining, by at least one of the first UE or the 

second UE, corresponding RA-RNTis according to 
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at least one of respective IDs or preambles, descram­
bling a CRC ofDCI for scheduling the RAR accord­
ing to the corresponding RA-RNTis, and receiving 
corresponding RARs, the RAR comprising at least 
one of a TC-RNTI or a UL grant allocated to the first 5 

UE or second UE. 
6. The method according to claim 5, wherein determining, 

by at least one of the first UE or the second UE, at least one 
of the TC-RNTI or the UL grant allocated thereto according 
to at least one of at least one TC-RNTI or at least one UL 10 

grant contained in the RAR comprises: 

32 
13. The method according to claim 7, wherein the mes­

sage 3 and the message 4 comprise a group ID of the UE 
group or a pre-set field. 

14. The method according to claim 1, further comprising: 
before sending, by the first UE in the UE group, the 
preamble over the time-frequency resource, 

receiving, by at least one of the first UE or the second UE 
Downlink Control Information (DCI) or a paging mes~ 
sage or a Radio Resource Control (RRC) message sent 
by the eNB; or, 

receiving, by the first UE, random access request infor­
mation sent by the second UE. 

determining, by at least one of the first UE or the second 
UE, at least one of a TC-RNTI or a UL grant allocated 
thereto according to at least one of an ID of the first UE 
or the second UE in accordance with a pre-set rule. 

15. The method according to claim 14, wherein receiving, 
by at least one of the first UE or the second UE, the DCI or 
the paging message or the RRC message sent by the eNB 

15 comprises at least one of the following: 

7. The method according to claim 1, further comprising: 
after sending, by at least one of the first UE or the second 
UE, the message 3 according to the UL grant allocated 
thereto, 20 

receiving, by at least one of the first UE or the second UE 
a message 4 sent by the eNB. ' 

8. The method according to claim 7, wherein receiving, by 
at least one of the first UE or the second UE, the message 4 
sent by the eNB comprises: 

scrambling a CRC of DCI for scheduling the message 4 
by using a TC-RNTI allocated to at least one of the first 
UE or the second UE. 

25 

9. The method according to claim 8, wherein the message 
4 comprises at least one set of radio resources radio 

' 30 
resources allocated to at least one of the first UE or the 
second UE are determined by at least one of the first UE or 
the second UE according to at least one set of radio 
resources in the message 4; or 

the message 4 comprises a set of radio resources allocated 
to the first UE or second UE. 

35 

10. The method according to claim 9, wherein the radio 
resources allocated to at least one of the first UE or the 
second UE are further determined by at least one of the first 
UE or the second UE according to an ID of at least one of 
the first UE or the second UE in accordance with a pre-set 

40 

rule. 
11. The method according to claim 7, further comprising: 

after receiving, by at least one of the first UE or the second 
UE, the message 4 sent by the eNB, 45 

sending, by at least one of the first UE or the second UE 
an indicating signal for notifying the eNB of a sue~ 
cessful access of at least one of the first UE or the 
second UE to the eNB, 

wherein the indicating signal is a Scheduling Request 50 
(SR) or an Acknowledgement (ACK) signal. 

12. The method according to claim 7, further comprising: 
after receiving, by at least one of the first UE or the second 
UE, the message 4 sent by the eNB, 

receiving, by at least one of the first UE or the second UE 
' 55 

indicating information, sent by the eNB, for indicating 
re-initiation of a random access of at least one of the 
first UE or the second UE. 

the DCI or a CRC of DCI for scheduling the paging 
message or the RRC message is scrambled by using a 
group ID of the UE group; 

the DCI or the paging message or the RRC message 
comprises a group ID of the UE group; 

the DCI or the paging message or the RRC message 
comprises an ID of at least one of the first UE or the 
second UE; or 

the DCI or the paging message or the RRC message 
comprises at least one of an ID of the preamble, the 
time domain resource of the preamble or the frequency 
domain resource of the preamble. 

16. The method according to claim 14, further compris­
ing: after receiving, by the first UE, the random access 
request information sent by the second UE, 

counting, by the first UE, received random access requests 
of the second UE in the UE group; and 

when a count reaches a pre-set threshold, sending, by the 
first UE, the preamble over the time-frequency 
resource. 

17. The method according to claim 1, wherein sending, by 
the first UE in the UE group, the preamble over the time­
frequency resource comprises: 

periodically sending, by the first UE, the preamble over 
the frequency domain resource. 

18. A User Equipment (UE), comprising: a sending unit 
and a monitoring unit, 

wherein the sending unit is configured to: send a preamble 
to an evolved Node B (eNB) over a time-frequency 
resource, the time-frequency resource comprising a 
time domain resource and a frequency domain 
resource; 

the monitoring unit is configured to: monitor a Random 
Access Response (RAR) corresponding to the pre­
amble and sent by the eNB; and 

the sending unit is further configured to: send a message 
3 according to a Uplink (UL) grant allocated to the UE, 
wherein the message 3 comprises a number of UEs 
having random access requests in a UE group or a 
number of UEs contained in the UE group or a pre-set 
UE number. 

* * * * * 
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