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(57) Abstract

The present invention provides an access method for a
machine-type communication terminal, a base station and a
terminal, which solve the problem that a large number of MTC
(machine-type communication) terminals perform random access to
cause excessively heavy signaling load on the base station. The
access method for the machine-type communication (MTC)
terminal comprises: the machine-type communication (MTC)
terminal sending random access message 1 to the base station; the
MTC terminal receiving random access response message 2
generated according to the random access message 1 and sent by the
base station; the MTC terminal sending random access message 3 to
the base station when it matches a random access response
corresponding to the MTC terminal from the random access

Page 1 of 63 SAMSUNG EXHIBIT 1006



response message 2; and the MTC terminal receiving conflict
resolution message 4 sent by the base station and corresponding to
an ID of a group to which the MTC terminal belongs in the random
access message 3, and determining whether to access the base
station or not according to information included in the conflict
resolution message 4 and used to indicate MTC terminals in the
group that are allowed to access. In the present invention, the
network load is reduced, and the occurrence of network congestion
is avoided.
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1. An access method for a machine-type communication terminal, characterized in that it
comprises:

the machine-type communication MTC terminal sending random access message 1 to a
base station;

the MTC terminal receiving random access response message 2 sent by the base station and
generated according to the random access message 1, wherein the random access response
message 2 includes random access responses of at least two groups of MTC terminals, and the
random access responses of each group include a random access response of at least one MTC
terminal in the group;

sending random access message 3 to the base station when the MTC terminal matches a
random access response corresponding to the MTC terminal from the random access response
message 2, the random access message 3 being identified by an ID of a group to which the MTC
terminal belongs; and

the MTC terminal receiving conflict resolution message 4 sent by the base station and
corresponding to the ID of the group to which the MTC terminal belongs in the random access
message 3, and determining whether to access the base station or not according to information
included in the conflict resolution message 4 and used to indicate MTC terminals in the group
that are allowed to access.

2. The method according to claim 1, characterized in that:
the random access response message 2 includes a message header and a message body;

wherein the message header includes group indication information of at least two groups of
MTC terminals, each piece of group indication information being used to indicate a
corresponding group; and

the message body includes first information and second information of at least two groups
of MTC terminals, each group corresponding to one piece of first information and one piece of
second information, wherein the first information is a content of the random access response
message, and the second information includes an ID of each MTC terminal in the group and its
RI flag bit, the RI flag bit being used to indicate whether the first information corresponding to
the group is of the MTC terminal.

3. The method according to claim 2, characterized in that the MTC terminal receiving the
random access response message 2 COmprises:

step 1, by reading the group indication information in the random access response message
2, the MTC terminal determining whether the group indication information includes the group
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indication information of the group where the MTC terminal is located, and if so, executing step
2, otherwise the matching being failed,;

step 2, by reading the second information in the random access response message 2, the
MTC terminal determining whether an RI1 value corresponding to the ID of the MTC terminal
included in the second information is a first preset value, and if so, determining that the MTC
terminal matches the random access response corresponding to the MTC terminal from the
random access response message 2, and the reception being successful, otherwise the matching
being failed.

4. The method according to claim 3, characterized in that

the message header of the random access response message 2 further includes Bl used to
indicate a backoff time parameter; and when the random access response message 2 fails to
match, the MTC terminal performs backoff, the backoff comprising: performing backoff
according to the backoff time parameter indicated by the BI.

5. The method according to claim 1, characterized in that the random access message 3
being identified by the ID of the group to which the MTC terminal belongs comprises:

scrambling the random access message 3 through the ID of the group to which the MTC
terminal belongs, so that after the base station receives the random access message 3, it performs
descrambling using the ID of the group to which the MTC terminal belongs.

6. The method according to claim 1, characterized in that the determining whether to access
the base station or not according to the information included in the conflict resolution message 4
and used to indicate MTC terminals in the group that are allowed to access comprises:

when a value of a conflict flag bit CI corresponding to the ID of the MTC terminal in the
conflict resolution message 4 is a second preset value, determining that the MTC terminal
accesses the base station; otherwise, the access being failed and the MTC terminal performing
backoff, wherein the information included in the conflict resolution message 4 and used to
indicate MTC terminals in the group that are allowed to access is a conflict flag bit CI
corresponding to an ID of each MTC terminal in the group, the conflict flag bit CI being used to
indicate whether the corresponding MTC terminal is allowed to access.

7. The method according to claim 6, characterized in that

before the determining whether to access the base station or not according to the
information included in the conflict resolution message 4 and used to indicate MTC terminals in
the group that are allowed to access, the method further comprises:

the MTC terminal descrambling the conflict resolution message 4 using ID of a group
corresponding thereto, wherein the conflict resolution message 4 sent by the base station and
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corresponding to the ID of the group to which the MTC terminal belongs in the random access
message 3 is scrambled by the base station through the group 1D of the group.

8. The method according to claim 1, characterized in that:

the random access message 1 includes a random access preamble sequence Preamble, and
the random access preamble sequence Preamble is selected by the MTC terminal from random
access preamble sequences of the group to which it belongs, so that the base station determines
the group to which the MTC terminal belongs according to the random access preamble
sequence Preamble, and includes a random access response corresponding to the group in the
random access response message 2.

9. A machine-type communication terminal, characterized in that it comprises:
a message 1 sending module configured to send random access message 1 to a base station;

a message 2 receiving module configured to receive random access response message 2
sent by the base station and generated according to the random access message 1, wherein the
random access response message 2 includes random access responses of at least two groups of
MTC terminals, and the random access responses of each group include a random access
response of at least one MTC terminal in the group;

a message 3 sending module configured to send random access message 3 to the base
station when the MTC terminal matches a random access response corresponding to the MTC
terminal from the random access response message 2, the random access message 3 being
identified by an ID of a group to which the MTC terminal belongs; and

a message 4 receiving module configured to receive conflict resolution message 4 sent by
the base station and corresponding to the ID of the group to which the MTC terminal belongs in
the random access message 3, and to determine whether to access the base station or not
according to information included in the conflict resolution message 4 and used to indicate MTC
terminals in the group that are allowed to access.

10. The terminal according to claim 9, characterized in that:

the random access response message 2 received by the message 2 receiving module
includes a message header and a message body;

wherein the message header includes group indication information of at least two groups of
MTC terminals, each piece of group indication information being used to indicate a
corresponding group; and

the message body includes first information and second information of at least two groups
of MTC terminals, each group corresponding to one piece of first information and one piece of
second information, wherein the first information is a content of the random access response

5
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message, and the second information includes an ID of each MTC terminal in the group and its
RI flag bit, the RI flag bit being used to indicate whether the first information corresponding to
the group belongs to the MTC terminal.

11. The terminal according to claim 10, characterized in that the message 2 receiving
module comprises:

a first determination submodule configured to: by reading the group indication information
in the random access response message 2, determine whether the group indication information
includes the group indication information of the group where the MTC terminal is located,
wherein if so, a second determination submodule is entered, otherwise the matching is failed;

the second determination submodule configured to: by reading the second information in
the random access response message 2, determine whether an RI value corresponding to the ID
of the MTC terminal included in the second information is a first preset value, wherein if so, it is
determined that the MTC terminal matches the random access response corresponding to the
MTC terminal from the random access response message 2, and the reception is successful,
otherwise the matching is failed.

12. The terminal according to claim 9, characterized in that:

the message 4 receiving module is specifically configured to: when a value of a conflict
flag bit CI corresponding to the ID of the MTC terminal in the conflict resolution message 4 is a
second preset value, determine that the MTC terminal accesses the base station; otherwise, the
access is failed and the MTC terminal performs backoff, wherein the information included in the
conflict resolution message 4 and used to indicate MTC terminals in the group that are allowed
to access is a conflict flag bit CI corresponding to an ID of each MTC terminal in the group, the
conflict flag bit CI being used to indicate whether the corresponding MTC terminal is allowed to
access.

13. A machine-type communication base station, characterized in that it comprises:

a message 1 receiving module configured to receive random access message 1 sent by a
terminal;

a message 2 sending module configured to send to the terminal random access response
message 2 generated according to the random access message 1, wherein the random access
response message 2 includes random access responses of at least two groups of MTC terminals,
and the random access responses of each group include a random access response of at least one
MTC terminal in the group;

a message 3 receiving module configured to receive random access message 3 sent by the
terminal when the MTC terminal matches a random access response corresponding to the MTC

Page 6 of 63



CN 102917433 A CLAIMS page 5/5

terminal from the random access response message 2, the random access message 3 being
identified by an ID of a group to which the MTC terminal belongs; and

a message 4 sending module configured to send to the terminal conflict resolution message
4 corresponding to the ID of the group to which the MTC terminal belongs in the random access
message 3, and to determine whether to access the base station or not according to information

included in the conflict resolution message 4 and used to indicate MTC terminals in the group
that are allowed to access.
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ACCESS METHOD FOR MACHINE-TYPE COMMUNICATION TERMINAL,
BASE STATION, AND TERMINAL

Technical Field

[0001] The present invention relates to the technical field of testing, and in particular to an
access method for a machine-type communication terminal, a base station, and a terminal.

Background Art

[0002] With the development of communication technology, machine-type communication
(MTC) technology has received extensive attention. The MTC communication technology
integrates data acquisition, remote monitoring, telecommunication and information technology,
so that business processes may be automated, the real-time states of information technology (IT)
systems and non-IT equipment of companies are integrated, and value-added services are created.
In the MTC communication system, the terminal equipment is called MTC terminal.

[0003] With the continuous maturity of the MTC communication technology, a large number of
MTC terminals will be added to the MTC communication system. If the access operation of the
MTC terminals is not optimized, the performance of the wireless network will undoubtedly be
affected.

[0004] Random access is a basic function in wireless communication. The number of terminals
in the MTC network is numerous. When a large number of MTC terminals perform random
access at the same time, it is bound to have a huge impact on the network, resulting in
insufficient network resources. Therefore, a large number of MTC terminals will fail to access.
Moreover, due to a large number of signaling shocks, the base station will crash or the network
load will become heavier, causing network congestion.

Summary of the Invention

[0005] The present invention provides an access method for a machine-type communication
terminal, a base station and a terminal, which solve the problem that a large number of MTC
terminals perform random access to cause excessively heavy signaling load on the base station.

[0006] In order to solve the above problem, the present invention discloses an access method for
a machine-type communication terminal, comprising:

[0007] the machine-type communication MTC terminal sending random access message 1 to a
base station;

[0008] the MTC terminal receiving random access response message 2 sent by the base station
and generated according to the random access message 1, wherein the random access response
message 2 includes random access responses of at least two groups of MTC terminals, and the
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random access responses of each group include a random access response of at least one MTC
terminal in the group;

[0009] sending random access message 3 to the base station when the MTC terminal matches a
random access response corresponding to the MTC terminal from the random access response
message 2, the random access message 3 being identified by an ID of a group to which the MTC
terminal belongs; and

[0010] the MTC terminal receiving conflict resolution message 4 sent by the base station and
corresponding to the ID of the group to which the MTC terminal belongs in the random access
message 3, and determining whether to access the base station or not according to information
included in the conflict resolution message 4 and used to indicate MTC terminals in the group
that are allowed to access.

[0011] The present invention further discloses a machine-type communication terminal,
comprising:

[0012] a message 1 sending module configured to send random access message 1 to a base
station;

[0013] a message 2 receiving module configured to receive random access response message 2
sent by the base station and generated according to the random access message 1, wherein the
random access response message 2 includes random access responses of at least two groups of
MTC terminals, and the random access responses of each group include a random access
response of at least one MTC terminal in the group;

[0014] a message 3 sending module configured to send random access message 3 to the base
station when the MTC terminal matches a random access response corresponding to the MTC
terminal from the random access response message 2, the random access message 3 being
identified by an ID of a group to which the MTC terminal belongs; and

[0015] a message 4 receiving module configured to receive conflict resolution message 4 sent by
the base station and corresponding to the ID of the group to which the MTC terminal belongs in
the random access message 3, and to determine whether to access the base station or not
according to information included in the conflict resolution message 4 and used to indicate MTC
terminals in the group that are allowed to access.

[0016] The present invention further discloses a machine-type communication base station,
comprising:

[0017] a message 1 receiving module configured to receive random access message 1 sent by a
terminal;
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[0018] a message 2 sending module configured to send to the terminal random access response
message 2 generated according to the random access message 1, wherein the random access
response message 2 includes random access responses of at least two groups of MTC terminals,
and the random access responses of each group include a random access response of at least one
MTC terminal in the group;

[0019] a message 3 receiving module configured to receive random access message 3 sent by the
terminal when the MTC terminal matches a random access response corresponding to the MTC
terminal from the random access response message 2, the random access message 3 being
identified by an ID of a group to which the MTC terminal belongs; and

[0020] a message 4 sending module configured to send to the terminal conflict resolution
message 4 corresponding to the ID of the group to which the MTC terminal belongs in the
random access message 3, and to determine whether to access the base station or not according
to information included in the conflict resolution message 4 and used to indicate MTC terminals
in the group that are allowed to access.

[0021] Compared with the prior art, the present invention comprises the following advantages:

[0022] The present invention provides a group-based terminal access process. In the above
access process, the MTC terminal receives the random access response message 2 sent by the
base station and generated according to the random access message 1 sent by the above MTC
terminal to the base station, the random access response message 2 sent by the above base station
including random access responses of at least two groups of MTC terminals. Assuming that one
random access response message 2 in a traditional method includes random access responses of
10 terminals, the random access responses of 2 groups of 20 terminals in total require the base
station to send two random access response messages 2. However, using the above method of the
present invention, one random access response message may include the random access
responses of 2 groups of 20 terminals in total, and the random access responses of each group
include the random access responses of 10 terminals. It can be seen that the base station needs to
send two random access response messages before, but now it only needs to send one random
access response message to achieve the same purpose. Therefore, the base station saves a lot of
signaling overhead, and also reduces the signaling load on the base station side. When a large
number of MTC terminals perform the random access process at the same time, it can be ensured
that more MTC terminals successfully access, reducing the network load, and avoiding the
occurrence of network congestion.

Brief Description of the Drawings

[0023] Fig. 1 is a flowchart of an access method for a machine-type communication terminal
according to an embodiment of the present invention;

10
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[0024] Fig. 2 is a flowchart of an access method for a machine-type communication terminal
according to another embodiment of the present invention;

[0025] Fig. 3 is a structural diagram of random access response message 2 in a group-based
random access process according to an embodiment of the present invention;

[0026] Fig. 4 is a flowchart of a random access response message 2 receiving process according
to an embodiment of the present invention;

[0027] Fig. 5 is a structural diagram of conflict resolution message 4 according to an
embodiment of the present invention;

[0028] Fig. 6 is a flowchart of a conflict resolution message 4 receiving process according to an
embodiment of the present invention;

[0029] Fig. 7 is a flowchart of an interaction process of a terminal and a base station according to
an embodiment of the present invention;

[0030] Fig. 8 is a structural block diagram of a machine-type communication terminal according
to an embodiment of the present invention;

[0031] Fig. 9 is a structural block diagram of a message 2 receiving module according to an
embodiment of the present invention;

[0032] Fig. 10 is a structural block diagram of a message 4 receiving module according to an
embodiment of the present invention; and

[0033] Fig. 11 is a structural block diagram of a machine-type communication base station
according to an embodiment of the present invention.

Detailed Description of the Preferred Embodiments

[0034] In order to make the above objectives, features and advantages of the present invention
more obvious and understandable, the present invention will be further described in detail below
with reference to the accompanying drawings and specific embodiments.

[0035] Embodiment 1:

[0036] Referring to Fig. 1 in which a flowchart of an access method for a machine-type
communication terminal according to this embodiment is shown, this embodiment may
specifically comprise the following steps:

[0037] S101: The machine-type communication MTC terminal sends random access message 1
to a base station.

11
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[0038] In this embodiment, MTC terminals are grouped. One Group ID is allocated for each
group of MTC terminals, and one Group ID and one MTC UE ID are allocated for each MTC
terminal in each corresponding group, wherein the Group ID is a group ID, the same group ID
indicates that MTC equipment belongs to one group, and the MTC UEID is an ID of each MTC
terminal in a group to which it belongs. The ID of each UE in the group is unique and allocated
in advance, so there will be no conflict.

[0039] In this embodiment, the random access message 1 includes a random access preamble
sequence Preamble, and the random access preamble sequence Preamble is selected by the MTC
terminal from random access preamble sequences of the group to which it belongs, so that the
base station determines the group to which the MTC terminal belongs according to the random
access preamble sequence Preamble, and includes a random access response corresponding to
the group in the random access response message 2.

[0040] For example, the Group ID of a first group of MTC terminals is 001, and the
corresponding first group of random access preamble sequences Preamble are 1-10.

[0041] Each group of MTC terminals corresponds to a group of Preambles, and the random
access preamble sequence Preamble included in the random access message 1 is sent by the
MTC terminal in each group selecting a Preamble from a group of Preambles corresponding to
the group to which they belong.

[0042] After receiving the random access preamble sequence Preamble sent by the MTC
terminal, the base station determines which group of MTC terminals sends the above preamble
sequence Preamble, and then obtains the Group ID of the group of MTC terminals.

[0043] For example, the random access preamble sequence Preamble received by the base station
is 5. According to the situation where the MTC terminals are grouped in this embodiment, the
Preambles of 1-10 belong to a first group, and then the Group ID of this group of MTC terminals
is obtained as 001.

[0044] After the MTC terminal sends the Preamble, it needs to wait for a random access
response of a network side. If the response of the network side is not correctly received in a
given time (which is determined according to a parameter ra-ResponseWindowsSize configured
in a high layer), then within the configured maximum number of Preamble sending times (which
is determined by a parameter preambleTransMax configured in the high layer), the MTC
terminal can repeatedly send the Preamble.

[0045] S102: The MTC terminal receives random access response message 2 sent by the base
station and generated according to the random access message 1.

[0046] In an embodiment of the present invention, the base station may generate random access
response message 2 for random access messages 1 of two or more groups of MTC terminals.

12
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Therefore, the random access response message 2 includes random access responses of at least
two groups of MTC terminals, and the random access responses of each group include a random
access response of at least one MTC terminal in the group.

[0047] Specifically, the random access response message is generated by an MAC layer of the
base station, and is sent in a semi-synchronized manner with the random access message 1 (that
is, the feedback time window is flexible and configurable), in which HARQ is not used (because
the MTC terminal generally only has a very small buffer, and MTC data is generally relatively
small, the delay requirement is not very high, which is not suitable for the HARQ process). It is
scheduled by PDCCHFormatlA scrambled by RA-RNTI, sent to a physical layer through an
MAC layer user packet data unit MAC PDU and carried by a downlink shared channel (DL-
SCH). When the base station detects a preamble sequence sent by the MTC terminal, it will send
a response on the DL-SCH.

[0048] In this embodiment, a random access response message may include random access
responses of multiple groups, and the main content of the random access response message
includes group indication information of a detected preamble sequence (which is used to indicate
a corresponding group), time adjustment information for uplink synchronization, initial uplink
resource allocation (which is used to send subsequent message 3), and a temporary C-RNTI. This
temporary C-RNTI will be converted into a permanent C-RNTI in step 4 (conflict resolution).

[0049] The MTC terminal needs to use a random access RNTI (RA-RNTI) on a PDCCH to
monitor an RAR message. RA-RNTIs correspond to time-frequency positions of the preamble
sequence Preamble sent by the MTC terminal one by one. The MTC terminal and the base
station can separately calculate an RA-RNT]I value corresponding to the preamble sequence. The
MTC terminal monitors the random access response message 2 represented by the RA-RNTI on
the PDCCH channel, and decodes the corresponding PDSCH channel. If a group indicated by
RAPID in the random access response message 2 is the same as the group to which the above
MTC terminal belongs, then the MTC terminal uses the uplink time adjustment information in
the random access response message 2, and a corresponding conflict adjustment process is
started.

[0050] S103: Send random access message 3 to the base station when the MTC terminal matches
a random access response corresponding to the MTC terminal from the random access response
message 2, the random access message 3 being identified by the ID of the group to which the
MTC terminal belongs.

[0051] In this embodiment, the random access response message 2 includes random access
responses of two or more groups of MTC terminals, and it can be searched in the random access
response message 2 whether it includes the random access response corresponding to the above
MTC terminal. If it does, then it is determined that the MTC terminal matches the random access
response corresponding to the above MTC terminal from the random access response message 2,

13
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that is, the MTC terminal successfully receives the random access response message 2, and can
send random access message 3 to the base station.

[0052] The so-called random access message 3 is actually a third message. In the process of
random access, the content of these messages is not fixed, sometimes it may carry an RRC
connection request, and sometimes it may carry some control messages or even service data
packets, so it is called random access message 3 in this embodiment.

[0053] If different MTC terminals receive the same random access response message 2, then
these different MTC terminals will obtain the same uplink resource, and send the random access
message 3 at the same time. In order to distinguish different groups of MTC terminals, in this
embodiment, the random access message 3 is identified by the group ID to which the above
MTC terminal belongs. Specifically, the random access message 3 is scrambled by the group ID
to which the above MTC terminal belongs. It is stated in S101 that each MTC terminal has a
corresponding group ID, and in this embodiment, the random access message 3 is scrambled by
using the corresponding group ID. Correspondingly, after receiving the random access message 3,
the base station uses the group ID to which the above MTC terminal belongs to perform
descrambling.

[0054] After receiving the random access response message 2 fed back by the base station, the
MTC terminal sends the random access message 3 on an UL-SCH according to a scheduling
grant. For the MTC terminal, the random access message 3 does not use HARQ (because the
MTC terminal generally has only a very small buffer, and the MTC data is generally relatively
small, and he delay requirement is not very high, which is not suitable for the HARQ process).
The random access message 3 includes an RR connection request, track area update, a schedule
request, C-RNTI, and MSG3, and is scrambled by the Group ID.

[0055] The MTC terminal will immediately start a conflict resolution timer mac-Contention
Resolution Timer after sending the random access message 3 (and then the timer is restarted
every time the message 3 is retransmitted). The MTC terminal needs to monitor the conflict
resolution message 4 returned by the base station to itself within this time.

[0056] S104: The MTC terminal receives the conflict resolution message 4 sent by the base
station and corresponding to the ID of the group to which the MTC terminal belongs in the
random access message 3, and determines whether to access the base station or not according to
information included in the conflict resolution message 4 and used to indicate MTC terminals in
the group that are allowed to access.

[0057] In this embodiment, the random access message 3 sent by the above MTC terminal to the
base station is scrambled by using the group ID corresponding to the above MTC terminal.
Correspondingly, after receiving the random access message 3, the base station uses the group 1D
to which the above MTC terminal belongs to perform descrambling, and sends to the MTC
terminal the conflict resolution message 4 corresponding to the ID of the group to which the

14
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above MTC terminal belongs in the above random access message 3. The above conflict
resolution message 4 is still scrambled by using the ID of the group to which the above MTC
terminal belongs.

[0058] If the MTC terminal receives the conflict resolution message 4 returned by the base
station within the time of the mac-Contention Resolution Timer, before the above MTC terminal
determines whether to access the base station or not according to the information included in the
conflict resolution message 4 and used to indicate MTC terminals in the group that are allowed
to access, the above MTC terminal uses its corresponding group ID to descramble the conflict
resolution message 4 of the group to which it belongs. If the descrambling is successful, it is
determined whether to access the base station according to the information included in the
conflict resolution message 4 and used to indicate MTC terminals in the group that are allowed
to access.

[0059] In this embodiment, through the group-based access process, the random access response
message 2 sent by the base station includes random access responses of multiple groups of MTC
terminals. The conflict resolution message sent by the base station includes conflict resolution
messages of multiple groups of MTC terminals. The base station can save a lot of signaling
overhead and reduce the signaling load on the base station side. When a large number of MTC
terminals perform the random access process at the same time, it can be ensured that more MTC
terminals successfully access, reducing the network load, and avoiding the occurrence of
network congestion.

[0060] For example, assuming that one random access response message 2 in a traditional
method includes random access responses of 10 terminals, random access responses of 2 groups
of 20 terminals in total require the base station to send two random access response messages 2.
However, using the above method of the present invention, one random access response message
may include random access responses of 2 groups of 20 terminals in total, and the random access
responses of each group include the random access responses of 10 terminals. It can be seen that
the base station needs to send two random access response messages before, but now it only
needs to send one random access response message to achieve the same purpose. Therefore, the
base station saves a lot of signaling overhead, and reduces the signaling load.

[0061] Embodiment 2:

[0062] In this embodiment, on the basis of Embodiment 1, the random access response message
2 and the conflict resolution message 4 received by the MTC terminal will be described in detail.
Referring to Fig. 2 which is a flowchart of an access method for a machine-type communication
terminal according to this embodiment, this embodiment may specifically comprise the
following steps:

[0063] S201: The machine-type communication MTC terminal sends random access message 1
to a base station. The random access message 1 includes a random access preamble sequence

15
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Preamble, and the random access preamble sequence Preamble is selected by the MTC terminal
from random access preamble sequences of the group to which it belongs.

[0064] S202: The MTC terminal receives random access response message 2 sent by base station.
The random access response message 2 includes random access responses corresponding to
multiple groups of MTC terminals, and the random access responses corresponding to each
group include random access responses of a plurality of MTC terminals in the group.

[0065] The random access response message 2 includes a message header and a message body.

[0066] The message header includes group indication information of at least two groups of MTC
terminals. Each piece of group indication information is used to indicate a corresponding group.

[0067] In this embodiment, the group indication information may be RAPIDs, each RAPID
being used to indicate a corresponding group. According to the RAPIDs, the MTC terminal
determines whether the above random access response message 2 corresponds to the group to
which the above MTC terminal belongs.

[0068] The RAPID being used to indicate the corresponding group comprises:

[0069] the RAPID indicating a preamble index, wherein the MTC terminal determines whether
the preamble index is an index of the group to which it belongs, and if so, then above random
access response message 2 is a response of the group to which above MTC terminal belongs; and

[0070] the RAPID indicating a group ID, wherein the MTC terminal determines whether the
group ID is a group ID of the group to which it belongs, and if so, the above random access
response message 2 is a response corresponding to the group to which the above MTC terminal
belongs.

[0071] The message body includes first information and second information of at least two
groups of MTC terminals, each group corresponding to one piece of first information and one
piece of second information, wherein the first information is a content of the random access
response message, and the second information includes an ID of each MTC terminal in the group
and its RI flag bit, the RI flag bit being used to indicate whether the first information
corresponding to the group is of the above MTC terminal.

[0072] In this embodiment, the first information is MAC RAR, and the second information is
RAR padding. That is, in this embodiment, the message body includes MAC RAR and RAR
padding corresponding to multiple groups of MTC terminals, and each group corresponds to one
MAC RAR and one RAR padding, wherein the MAC RAR is a content of the random access
response message, the RAR padding includes the ID of each MTC terminal in the group and its
RI flag bit, and the RI flag bit is used to indicate whether the MAC RAR corresponding to the
group is of the above MTC terminal. After determining according to the RAPID that the random
access response message 2 is a response corresponding to the group to which the MTC terminal
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belongs, the above MTC terminal can then find the ID corresponding to the MTC terminal
according to the information in the RAR padding. If the RI flag bit is a first preset value, it
indicates that the information included in this RAR is of the above MTC terminal. It needs to be
noted that in this embodiment, in at least two groups of RAR paddings included in the random
access response message 2, there may be RI flag bits corresponding to multiple MTC terminals
as 1, and conflict resolution may be performed in the conflict resolution message 4.

[0073] The message header of the random access response message 2 further includes Bl used to
indicate a backoff time parameter, and when the random access response message 2 fails to
match, the above MTC terminal performs backoff, the backoff comprising: performing backoff
according to the backoff time parameter indicated by the BI.

[0074] The meanings of parameters in the random access response message 2 are shown in Table

1 below:
[0075]
. Number .
Message field . Description
e ofbits |
_ . This parameter optionally appears in the random
T Rl B Tt i . ;
B (Backoff Indicator) 4 access response, and is used to indicate the |
overload condition of the cell and to configure |
- the backoff time parameter for the random
access of UE.

RAPID 6 Indicating a preamble index to Qetermine
whether the random access response is sent to
the group where the terminal is located

e aa e :Indicating a TA index value in a value range of (0,:

Tlm,m,g Advance Command 1 -1, 2...1282), which is used to control the UE uplink.

-timing adjustment .
L : Hopoine {l : Frequency hopping flag, wherein when it is set to 1,'

UL 20pping tiag 1 it is used to instruct the UE to use frequency
hopping when sending PUSCH, and when it is set

Grant to 0, there is no frequency hopping

[0076]
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10 Indicating a PRB resource used by the PUSCH

Fixed size resource .
carrying MSG3

Block assignment

Truncated modulation | 4 A modulation and coding scheme used when
sending MSG3, in which according to this
and coding scheme field and a Fixed Size resource block

assignment field, the UE can determine TBS
that can be used for uplink transmission. The
transport block size that can be allocated by
the scheduling grant cannot be less than 80

bits
TPC 3 Power for the PUSCH when sending MSG3
UL dda}r 1 It is used to indicate whether to send the

PUSCH with a delay; 0: the UE sends the
PUSCH at n+k1, where n is a subframe k1 6 in
which the UE detects the PDCCH carrying the
corresponding RA-RNTI; 1: UE delays to the
next available uplink subframe frame to send
the PUSCH

Temporary C-RNTI 16 This field is used to assign a temporary 1D to the
UE for use during random access

[0077] Table 1 Meanings of parameters in the random access response message 2

[0078] It needs to be noted that, if the MTC terminal does not receive any random access
response message 2 within a specified time range , or if the preambleindex in the RAPID in the
random access response message 2 does not belong to the group where the above MTC terminal
is located, then it is considered that this preamble access fails, and the MTC terminal needs to
delay for a period of time before entering the next preamble access.

The range of the delay time is indicated by BI, and the MTC terminal can randomly select a
value between 0 and the backoff value indicated by BI, which can reduce the probability of the
MTC terminal sending the preamble sequence again at the same time.
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[0079] The MTC terminal receiving random access response message 2 comprises steps 1 and 2.

[0080] Step 1: By reading group indication information in the random access response message 2,
the MTC terminal determines whether the group indication information includes the group
indication information of the group where the above MTC terminal is located, wherein if so, step
2 is executed, otherwise the matching is failed.

[0081] Step 2: By reading the second information in the random access response message 2, the
MTC terminal determines whether an RI value corresponding to the ID of the above MTC
terminal included in the second information is a first preset value, wherein if so, it is determined
that the above MTC terminal matches the random access response corresponding to the above
MTC terminal from the random access response message 2, and the reception is successful,
otherwise the matching is failed.

[0082] In this embodiment (Embodiment 2), the group indication information is RAPID, the
second information is RAR padding, and the first preset value may be 1. In this embodiment,
step S202 comprises S2021 and S2022.

[0083] S2021: By reading the RAPID in the random access response message 2, the MTC
terminal determines whether the RAPID includes the group indication information of the group
where the above MTC terminal is located, and if so, step S2022 is executed, otherwise the
matching is failed.

[0084] According to the RAPID in the message header, the MTC terminal determines that above
random access response message 2 is a response corresponding to the group to which above
MTC terminal belongs (the RAPID indicates a preamble index, according to the preamble index,
the MTC terminal can determine whether it is an index of the group to which it belongs, and if so,
the above random access response message 2 is the response corresponding to the group to
which the above MTC terminal belongs; the RAPID indicates a group ID, the MTC terminal
determines whether the group ID is a group ID of the group to which it belongs, and if so, the
above random access response message 2 is the response corresponding to the group to which
the above MTC terminal belongs). If so, S2022 is executed, otherwise the matching is failed, and
the MTC terminal performs backoff.

[0085] S2022: By reading the RAR padding in the random access response message 2, the MTC
terminal determines whether the RI value corresponding to the ID of the above MTC terminal
included in the above RAR padding is 1, and if the RI value is 1, the reception is successful,
otherwise the matching is failed.

[0086] After determining according to the RAPID that the above random access response
message 2 is the response corresponding to the group to which the MTC terminal belongs, the
above MTC terminal can then find the ID corresponding to the above MTC terminal according to
the information in the RAR padding. If the RI flag bit is 1, it indicates that the information
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included in this RAR is of the above MTC terminal, and the reception is successful, otherwise
the matching is failed, and the MTC terminal performs backoff.

[0087] Of course, the first preset value may also be 0, and may be set according to the actual
situation, which is not limited in this embodiment.

[0088] A process of receiving the random access response message 2 will be further described
below with reference to Fig. 4. As shown in Fig. 4,

[0089] S401: Start to receive the random access response message 2, and then execute S402.

[0090] S402: Determine whether the window of the random access response message 2 ends, and
if not, execute S403, otherwise execute S416.

[0091] In this embodiment, determining whether the window of the random access response
message 2 ends comprises: determining whether the number of windows reaches a preset number,
and the preset number is generally set to 10.

[0092] S403: The MTC terminal monitors a PDCCH window.

[0093] S404: Determine whether the random access response message 2 is determined, and if so,
execute S405, otherwise return to S402.

[0094] S405: Determine whether the random access response message 2 is successfully
descrambled with the RA-RNTI, and if so, execute S406, otherwise return to S403.

[0095] S406: Determine whether a downlink receives TB correct decoding, and if so, then
execute S407, otherwise return to S403.

[0096] S407: Determine whether Bl is included in the random access response message 2, and if
so, execute S408, otherwise execute S4009.

[0097] S408: Set a backoff parameter, and then execute S408.

[0098] For example, the value of Bl is 1, then the backoff is set to 0.01 seconds, and the value of
Bl is 2, then the value of backoff is set to 0.02 seconds.

[0099] S409: The value of backoff is set to 0 seconds, and then S410 is executed.

[0100] S410: Determine whether the Preamble of this group is included in the random access
response message 2, and if so, then execute S411, otherwise execute S414.

[0101] According to whether the Preamble index indicated in the RAPID in the random access
response message 2 belongs to the index of the group where the above MTC terminal is located,
it is determined whether the random access response message 2 includes the Preamble of this

group.
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[0102] S411: Determine whether the RI value of the corresponding MTC terminal ID in this
group is 1, and if so, execute S412, otherwise execute S414.

[0103] S412: Process a TA command to indicate a power-related parameter to a lower layer, and
process a UL grant to indicate the lower layer, and then execute S413.

[0104] S413: The random access response message 2 is successfully received.
[0105] S414: The random access response message 2 fails to match, and then S415 is executed.

[0106] S415: The MTC terminal performs backoff, the above backoff comprising randomly
selecting one from 0 to a backoff value to perform backoff.

[0107] S416: The random access response message 2 fails to be received, and then S417 is
executed.

[0108] S417: The MTC terminal performs backoff, the above backoff comprising performing
backoff according to the configured time.

[0109] It needs to be noted that after the random access response message 2 is successfully
received, the MTC terminal is ready to send a random access message 3. If the random access
response message 2 fails to be received, the MTC terminal performs backoff and then resends the
Preamble. After the random access response message 2 is received, the MTC terminal performs
backoff according to a set backoff parameter. The MTC terminal directly selects a value from 0
to backoff to perform backoff and re-send the Preamble, which can reduce the probability of
different MTC terminals sending the preamble sequence again at the same time.

[0110] S203: The MTC terminal sends the random access message 3 to the base station, the
above random access message 3 being identified by the ID of the group to which the above MTC
terminal belongs.

[0111] S204: The MTC terminal receives conflict resolution message 4 sent by the base station
and corresponding to the group to which the MTC terminal belongs, the conflict resolution
message 4 including information used to indicate MTC terminals in the group that are allowed to
access.

[0112] In this embodiment, a PDCCH SDU of the conflict resolution message 4 may include
conflict resolution messages of multiple groups. As shown in Fig. 5, the PDCCH SDU for each
group includes 1Ds of multiple MTC terminals and corresponding CI values. Among them, the
MTC UE ID occupies 7 bits, the Cl occupies 1 bit, and the ID and CI of each MTC terminal
occupy 1 byte.

[0113] In this embodiment, the information included in the above conflict resolution message 4
and used to indicate the MTC terminals in the group that are allowed to access may be the value
of the above CI.
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[0114] In this embodiment, specifically, when the value of the conflict flag bit CI corresponding
to the ID of the above MTC terminal in the conflict resolution message 4 is a second preset value,
it is determined that the MTC terminal accesses the base station; otherwise, the access is failed
and the MTC terminal performs backoff, wherein the information included in the conflict
resolution message 4 and used to indicate MTC terminals in the group that are allowed to access
is a conflict flag bit CI corresponding to the ID of each MTC terminal in the group, the conflict
flag bit Cl being used to indicate whether the corresponding MTC terminal is allowed to access.

[0115] When the value of Cl is 1, it indicates that the corresponding MTC terminal has obtained
an access grant, and it is determined to access the above base station. When the value of Cl is 0,
it indicates that access is not allowed, the access is failed, and the above MTC terminal performs
backoff according to the value of Bl in the group to which it belongs.

[0116] It needs to be noted that, before determining whether to access the above base station
according to the information included in the conflict resolution message 4 and used to indicate
the MTC terminals in the group that are allowed to access, the above MTC terminal uses its
corresponding group ID to descramble the conflict resolution message 4 of the group to which it
belongs, and if the descrambling is successful, then it proceeds to the above determination step;
wherein the conflict resolution message 4 sent by the above base station and corresponding to the
ID of the group to which the above MTC terminal belongs in the above random access message
3 is scrambled by the base station through the group ID of the group.

[0117] In this embodiment, the second preset value may be 1, and in this embodiment, the MTC
terminal receiving the conflict resolution message 4 in S204 comprises S2041 and S2042.

[0118] S2041: The MTC terminal uses its corresponding group ID to descramble the conflict
resolution message 4 of the group to which it belongs, and if the descrambling is successful, then
S2042 is executed. The conflict resolution message 4 sent by the base station to the MTC
terminal is scrambled by the group ID of the group to which the MTC terminal belongs. The
corresponding MTC terminal descrambles the conflict resolution message 4 with the group ID to
which it belongs, and if the descrambling is successful, it indicates that the above conflict
resolution message 4 is a conflict resolution message of the group to which the MTC terminal
belongs.

[0119] S2042: When the value of the conflict flag bit CI corresponding to the ID of the MTC
terminal in the above conflict resolution message 4 is 1, it is determined that the above MTC
terminal accesses the base station, otherwise, the access is failed, and the MTC terminal
performs backoff.

[0120] Of course, the second preset value may also be 0, and may be set according to the actual
situation, which is not limited in this embodiment.
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[0121] After the MTC terminal sends the random access message 3, it starts to monitor the
PDCCH until a conflict resolution timer times out or stops. Specifically, the MTC terminal will
immediately start the conflict resolution timer mac-Contention Resolution Timer after sending
the random access message 3 (and then the timer is restarted every time the message 3 is
retransmitted), and the MTC terminal needs to monitor the conflict resolution message 4 returned
by the base station to itself within this time.

[0122] A process of receiving the conflict resolution message 4 will be further described below
with reference to Fig. 6. As shown in Fig. 6,

[0123] S601: The MTC terminal starts to receive the conflict resolution message 4.

[0124] S602: The MTC terminal determines whether the timer times out or stops, if not, then
S603 is executed, and if so, S611 is executed.

[0125] S603: Detect a PDCCH, and then execute S604.

[0126] S604: Determine whether the MTC terminal successfully descrambles the conflict
resolution message 4 with the Group ID, and if so, execute S605, otherwise, return to S602.

[0127] S605: Determine whether the MAC PDU is decoded successfully, and if so, execute S606,
otherwise execute S611.

[0128] S606: Determine whether the CI value corresponding to the ID of the above MTC
terminal in the conflict resolution message 4 is 1, and if so, execute S607, otherwise execute
S6009.

[0129] S607: Stop the conflict resolution timer, and then execute S608.
[0130] S608: Determine that the above MTC terminal accesses the above base station.

[0131] In this embodiment, it is determined that the above MTC terminal accesses the above
base station, indicating that the conflict resolution message 4 is successfully received.

[0132] S609: The above MTC terminal fails to access, and then S610 is executed.

[0133] S610: The MTC terminal performs backoff, the above backoff comprising generating a
random number according to the BI and terminal ID to perform backoff, and the Preamble is
retransmitted.

[0134] A random number is generated according to the Bl and terminal ID as described above,
wherein a way to obtain the random number is to carry out XOR with the Bl and terminal ID to
obtain a random number.

[0135] S611: The MTC terminal discards the MAC PDU, and then S612 is executed.
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[0136] S612: The conflict resolution message 4 fails to receive, and then S613 is executed.

[0137] S613: The MTC terminal performs backoff, the backoff comprising performing backoff
according to the configured time.

[0138] It needs to be noted that, in S608, it is determined that the above MTC terminal accesses
the above base station, that is, the above MTC terminal has obtained an access grant, and
continues to complete the unpacking and demultiplexing of the MAC PDU.

[0139] Embodiment 3:

[0140] An interaction process between a terminal and a base station is described in this
embodiment with reference to Fig. 7. Fig. 7 is a flowchart of the interaction process between the
terminal and the base station in this embodiment, where UE represents the terminal, and eNB is
an abbreviation of eNodeB, which refers to the base station.

[0141] Referring to Fig. 7, the interaction between the terminal and the base station in the
random access process comprises several processes of MSG1, MSG2, MSG3, and MSG4, which
are specifically as follows:

[0142] MSGL1: The terminal sends random access message 1 to the base station.

[0143] The random access message 1 includes a random access preamble sequence Preamble,
and the access preamble sequence Preamble is selected by the MTC terminal from random
access preamble sequences of the group to which it belongs.

[0144] MSG2: The terminal receives random access response message 2 sent by the base station.

[0145] The random access response message 2 includes random access responses corresponding
to multiple groups of MTC terminals, and the random access responses corresponding to each
group include random access responses of a plurality of MTC terminals in the group.

[0146] MSG3: The terminal sends random access message 3 to the base station.

[0147] The above random access message 3 is identified by the ID of the group to which the
above MTC terminal belongs.

[0148] MSG4: The terminal receives conflict resolution message 4 sent by the base station.

[0149] The above conflict resolution message 4 includes information used to indicate the MTC
terminals in the group that are allowed to access.

[0150] The receiving processes of the message 3 and the message 2 have been described in detail
in Embodiment 2, and this embodiment can be understood with reference to the description in
Embodiment 2.
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[0151] Embodiment 4:

[0152] Fig. 8 is a structural block diagram of a machine-type communication terminal according
to this embodiment. Referring to Fig. 8, this embodiment specifically comprises a message 1
sending module 801, a message 2 receiving module 802, a message 3 sending module 803 and a
message 4 receiving module 804.

[0153] The message 1 sending module 801 is configured to send random access message 1 to a
base station.

[0154] The message 2 receiving module 802 is configured to receive random access response
message 2 sent by a base station and generated according to the random access message 1.

[0155] In this embodiment, the base station may generate random access response message 2 for
random access messages 1 of two or more groups of MTC terminals. Therefore, the random
access response message 2 received by the message 2 receiving module includes random access
responses of at least two groups of MTC terminals, and the random access responses of each
group include a random access response of at least one MTC terminal in the group.

[0156] The random access response message 2 received by the message 2 receiving module
includes a message header and a message body.

[0157] The message header includes group indication information of at least two groups of MTC
terminals. Each piece of group indication information is used to indicate a corresponding group.

[0158] The above message body includes first information and second information of at least two
groups of MTC terminals, each group corresponding to one piece of first information and one
piece of second information, wherein the first information is a content of the random access
response message, and the second information includes an 1D of each MTC terminal in the group
and its RI flag bit, the above flag bit being used to indicate whether the first information
corresponding to the group is of the above MTC terminal.

[0159] The message header of the above random access response message 2 further includes Bl
used to indicate a backoff time parameter.

[0160] The message 3 sending module 803 is configured to send random access message 3 to the
base station when the MTC terminal matches a random access response corresponding to the
above MTC terminal from the random access response message 2, the random access message 3
being mentioned by an ID of a group to which the above MTC terminal belongs.

[0161] The message 4 receiving module 804 is configured to receive conflict resolution message
4 sent by the base station and corresponding to the ID of the group to which the MTC terminal
belongs in the random access message 3, and to determine whether to access the base station or
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not according to information included in the conflict resolution message 4 and used to indicate
MTC terminals in the group that are allowed to access.

[0162] In a preferred embodiment of this embodiment, the message 4 receiving module is
specifically configured to: when a value of a conflict flag bit CI corresponding to the ID of the
MTC terminal in the above conflict resolution message 4 is a second preset value, determine that
the above MTC terminal accesses the base station; otherwise, the access is failed and the MTC
terminal performs backoff, wherein the information included in the conflict resolution message 4
and used to indicate MTC terminals in the group that are allowed to access is a conflict flag bit
ClI corresponding to an ID of each MTC terminal in the group, the above conflict flag bit ClI
being used to indicate whether the corresponding MTC terminal is allowed to access.

[0163] The conflict resolution message 4 of the group to which the MTC terminal belongs,
which is received by the above message 4 receiving module, includes the ID of each MTC
terminal in the group and a corresponding conflict flag bit ClI, the above conflict flag bit CI being
used to indicate whether the corresponding MTC terminal is allowed to access.

[0164] When the value of the conflict flag bit CI corresponding to the ID of the MTC terminal in
the conflict resolution message 4 which is received by the above message 4 receiving module, is
1, it is determined that the above MTC terminal accesses the base station, otherwise, the access is
failed, and the MTC terminal performs backoff.

[0165] In a preferred embodiment of this embodiment, as shown in Fig. 9, the message 2
receiving module 802 comprises:

[0166] a first determination submodule 8021 configured to: by reading group indication
information in the random access response message 2, determine whether the group indication
information includes the group indication information of the group where the above MTC
terminal is located, wherein if so, a second determination submodule is entered, otherwise the
matching is failed; and

[0167] the second determination submodule 8022 configured to: by reading the second
information in the random access response message 2, determine whether an RI value
corresponding to the 1D of the above MTC terminal included in the second information is a first
preset value, and if so, determine that the above MTC terminal matches the random access
response corresponding to the above MTC terminal from random access response message 2, the
reception is successful, otherwise the matching is failed.

[0168] In a preferred embodiment of this embodiment, as shown in Fig. 10, the message 4
receiving module 804 comprises a descrambling submodule 8041 and a CI determination
submodule 8042.
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[0169] The descrambling submodule 8041 is configured to descramble the conflict resolution
message 4 of the group to which it belongs using the group ID corresponding to the MTC
terminal, wherein if the descrambling is successful, then the CI determination submodule is
entered.

[0170] The conflict resolution message 4 sent by the base station to the MTC terminal is
scrambled by the group ID of the group to which the above MTC terminal belongs. The
corresponding MTC terminal descrambles the conflict resolution message 4 with the 1D of the
group to which it belongs. If the descrambling is successful, it indicates that the above conflict
resolution message 4 is a conflict resolution message of the group to which the MTC terminal
belongs.

[0171] The CI determination submodule 8042 is configured to determine whether the value of
the conflict flag bit Cl corresponding to the ID of the above MTC terminal in the conflict
resolution message 4 is 1, wherein if so, it is determined that the above MTC terminal accesses
the base station, otherwise, the access is failed, and the MTC terminal performs backoff.

[0172] In a preferred embodiment of this embodiment, a machine-type communication terminal
may further comprise:

[0173] a first backoff module configured to perform backoff after the random access response
message 2 is received, the above backoff comprising performing backoff according to the
backoff time parameter indicated by the BI;

[0174] a second backoff module configured to perform backoff after the random access response
message 2 fails to be received, the above backoff comprising performing backoff according to
the configured time; and

[0175] a third backoff module configured to perform backoff after the conflict resolution
message 4 is received, the above backoff comprising carrying out XOR according to the Bl and
the ID of the MTC terminal to generates a random number for backoff.

[0176] As for the terminal embodiment, since it is basically similar to the method embodiment,
the description is relatively simple, and for related parts, refer to the partial description of the
method embodiment.

[0177] Embodiment 5:

[0178] Referring to Fig. 11 in which a structural block diagram of a machine-type
communication base station according to this embodiment is shown, this embodiment
specifically comprises a message 1 receiving module 1101, a message 2 sending module 1102, a
message 3 receiving module 1103 and a message 4 sending module 1104.
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[0179] The message 1 receiving module 1101 is configured to receive random access message 1
sent by a terminal.

[0180] The message 2 sending module 1102 is configured to send the random access response
message 2 generated according to the random access message 1 to the terminal. In this
embodiment, the base station may generate random access response message 2 for random
access messages 1 of two or more groups of MTC terminals. Therefore, the random access
response message 2 received by the message 2 receiving module includes random access
responses of at least two groups of MTC terminals, and the random access responses of each
group include a random access response of at least one MTC terminal in the group.

[0181] The message 3 receiving module 1103 is configured to receive random access message 3
sent by the terminal when the MTC terminal matches a random access response corresponding to
the above MTC terminal from the random access response message 2, the random access
message 3 being identified by an ID of a group to which the above MTC terminal belongs.

[0182] The message 4 sending module 1104 is configured to send to the terminal conflict
resolution message 4 corresponding to the ID of the group to which the MTC terminal belongs in
the random access message 3, and to determine whether to access base station or not according
to information included in the conflict resolution message 4 and used to indicate MTC terminals
in the group that are allowed to access.

[0183] As for the base station embodiment, since it is basically similar to the terminal
embodiment, the description is relatively simple, and for related parts, refer to the partial
description of the terminal embodiment.

[0184] It needs to be noted that the relationships such as first and second in the present invention
are used merely to distinguish one entity or operation from another entity or operation, and do
not necessarily imply that there are any such actual relationships or orders between these entities
or operations.

[0185] Various embodiments in this description are all described in a progressive manner, and
each embodiment focuses on the differences from other embodiments, and the same or similar
parts between various embodiments may be referred to each other.

[0186] It would be easily conceivable for a person skilled in the art that: any combination of the
above various embodiments is feasible, so any combination between the above various
embodiments is an implementation of the present invention. However, due to space limitations,
they will not be described in detail here in this description.

[0187] The access method for the machine type communication terminal, the base station, and
the terminal provided by the present invention are described above in detail. The principles and
embodiments of the present invention are described herein by using the specific examples. The
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description of the above embodiments is only used to help understand the method and the core
idea of the present invention. Meanwhile, for an ordinary person skilled in the art, according to
the idea of the present invention, there will be changes in the specific embodiments and
application scopes. In summary, the content of the present description should not be construed as
limiting the present invention.
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S101
A machine-type communication MTC terminal sends random access message 1 to a base
station
5102
The MTC terminal receives random access response message 2 sent by the base station and /
generated according to the random access message 1
5103
Send random access message 3 to the base station when the MTC terminal matches a random access
response corresponding to the MTC terminal from the random access response message 2, the j
random access message 3 being identified by the ID of the group to which the MTC terminal
belongs
: . . , - — S104
The MTC terminal receives the conflict resolution message 4 sent by the base station and corresponding
to the ID of the group to which the MTC terminal belongs in the random access message 3, and
determines whether to access the base station or not according to information included in the conflict
resolution message 4 and used to indicate MTC terminals in the group that are allowed to access

Fig. 1
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The machine-type communication MTC terminal sends random access message 1 to a base station,
wherein the random access message 1 includes a random access preamble sequence Preamble, and
the random access preamble sequence Preamble is selected by the MTC terminal from random access
preamble sequences of the group to which it belongs

The MTC terminal receives random access response message 2 sent by base station, wherein the

random access response message 2 includes random access responses corresponding to multiple

groups of MTC terminals, and the random access responses corresponding to each group include
random access responses of a plurality of MTC terminals in the group

By reading the RAPID in the random access response message 2, the MTC terminal
determines whether the RAPID includes the group indication information of the group where | _
the above MTC terminal is located, and if so, step S2022 is executed, otherwise the matching

is failed

By reading the RAR padding in the random access response message 2, the MTC terminal
determines whether the RI value corresponding to the ID of the above MTC terminal included | -
in the above RAR padding is 1, and if the Rl value is 1, the reception is successful, otherwise

the matching is failed

The MTC terminal sends the random access message 3 to the base station, the random access
message 3 being identified by the ID of the group to which the above MTC terminal belongs

The MTC terminal receives conflict resolution message 4 sent by the base station and corresponding
to the group to which the MTC terminal belongs, the conflict resolution message 4 including
information used to indicate MTC terminals in the group that are allowed to access

The MTC terminal uses its corresponding group 1D to descramble the conflict resolution
message 4 of the group to which it belongs

conflict resolution message 4 is 1, it is determined that the above MTC terminal accesses the base
station, otherwise, the access is failed, and the MTC terminal performs backoff
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E|T|R|R Bl
E|T RAPID
R | Timing advance comrmand MTCUEID1 RI
TA L Grant MTCUEID2 RI
ULGrant | | sssss .
UL Granit
MTCUEID R Rl
MAC RAR RAR padding
[ E/T/R/RJBI | E/T/RAFID | e, | ENREPID
| subheader | subheader ’ subheader
| -
| e
| -
| -7
MAC header MAC RARL | MAC RAR2 MAC RARn | paddingl paddingn
Fig. 3
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Fig. 5
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Terminal UE Base station eNodeB

MSG1: The terminal sends random access message 1 to the base station

Y

MSG2: The terminal receives random access response message 2 sent by
the base station

F 3

MSG3: The terminal sends random access message 3 to the base station

-
L

MSG4: The terminal receives conflict resolution message 4 sent by the
base station

F

Fig. 7

Terminal

Message 1 sending module 801

Message 2 receiving module 802

Message 3 sending module 803

Message 4 receiving module 804

Fig. 8
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Message 2 receiving module 802

First determination submodule 8021

Second determination submodule 8022

Fig. 9

Message 4 receiving module 804

Descrambling submodule 8041

CI determination submodule 8042

Fig. 10
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Message 2 sending module 1102

Message 3 receiving module 1103

Message 4 sending module 1104

Fig. 11
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1D K MTC &4 JE T —AN4L, 1 MTC UETD J& &4~ MTC i fE @24l 11 1D, &4~ UE 74
PIIR) ID S2ME— 1K), I Hoag $e AT 2 Bl 16, AN R A MR

[0039]  ASLtE 9] R REHLEEAH S 1 AL BENLEE A BT /751 Preamble, BEALE N AT 3 /7
41} Preamble Hi MTC £&3m M JIT J& 41 I REHLELE AN TSP 20 e 8615 21, DAE Il iR 3 B AL A
AU 3741 Preamble fifi iZ MTC £ f J& IRT2H , 06 06 R 122 2 1T Bt AL A i A, 25 7R BEATL B N
M NV R 2 TP

[0040] 41 41, 55 — ZH MTC % ¥ [¥] Group 1D 24 001, X A ¥ 25 — 20 B ML ¥ A\ 1T = )7 41
Preamble & 1-10,

[0041] AL MTC i Xf . — 20 Preamble, FiHL3E AN B 1 HA-E K BENLE AN AT S 74
Preamble HIEFZH P ) MTC 23 £F BT J@ 415 B 1) — 4 Preamble £ —4> Preamble K i%.
[0042]  FLufi i 3 MTC Z¢ o A3k I B ATLEE A BT 2741 Preamble fio, AW Fb 6T 5574
Preamble J& FHMRZH MTC % v IR I, SR 5 3R1F 1% 4L MTC £ ) Group 1D,

[0043] g4, BB ) (1) BEALEE A BT 5741 Preamble 24 5, MR 4 A St 5 4 MTC 24 3 1f
AT AR L, Preamble S 1-10 J& T4 41, AR5 3R1F 1% 41 MTC £ 1) Group 1D 24 001,
[0044]  MTC #3 ik Preamble J&, 7 52 554 W 4 A0 Ry BE AL A w2, 0 AR 45 52 1R I 1)
(A = ZECE M 240 ra—ResponseWindowSize AW ) P I A IEHH U S 1 Lot A0 1 Wi Y,
M FERL & [ Preamble Sz KR IZIREL (& ZACE K241 preambleTransMax i€ ) W, MTC
Zmin] UL E K% Preambles

[0045]  S102, MTC s ie Ik vt A ik AR AR BATLRZ A S 1 2R S BEATLE A e v O 2
[0046] A</ BH SR, SRk ] £ XA B2 4 MTC 2 BN NI R 1 A2 pli— 1 Bl
P A N8 L 2, DR, BT A e [ 5, 2 rP A 2 222D P 2 MTC s () BT L A A e i, HL
T 20 1 Bt AL N i B L A A 2D — A MTC 2 [ BE AT LB A\ 1

[0047]  H. AL, BEMLEE N W R S HE ZE 5 1) MAC 2748, SREALE N TH R 1 AR A 21 [
BT R IE CRIABIN [A] % RS AT ) » AR HARQ ( PRI2A MTC 2 — R AR /MR 2%
A, 1M 5 MTC £ — A AR LL ey, B G B SR AN AR Ry, IXAE AN TG A HARQ )L F2 ) , il i
1 RA-RNTT Jii# 1) PDCCHFormat 1A SR FE, il it MAC J2 7' 4 41553 500 MAC PDU K% 4%
Y E, fH FATIE =518 (DL-SCH, Downlink Shared Channel) 7&K#%. 43Luli#e i3] MTC £
Uit R IE BT S 741 Preamble, Bt A 1E DL-SCH b & IE— WM,

7
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[0048]  ASE 51— Bl AL N w37 31 JEL T DAL R 22 4> 20 i B AT N i 2, LA N
MH R BN AR AR ET S E AN ATEREE (H T Nd ) JH T EATH
A0 B TR VA B AIEE R EAT B8 B CH T RIZRE S ITH S 3) 5 LA — AN I C-RNTT,
GG IS ) C-RNTT AR P BRIV (PSR fd o ) oh o s 15 4 4 A 7K AR C-RNT .

[0049]  MTC i 75 E4F PDCCH L4 ] RA-RNTI (Random Access RNTI) 3R MW RAR 74 B.o
RA-RNTI 5 MTC 3 RIA NI HT T 741 Preamble ISR B —— KR, MTC £ FH LB A] LA
Gy SR RT3 A0 A IR RA-RNTT B . MTC £ s Wr PDCCH {58 BL RA-RNTT AL (I Rl L
Fe N R S 2, F RS AH R 1) PDSCH (518 , 40 R BEALE: A fY7E B 2 31 RAPID Feon 4l
1 E3R MTC Zu B & IR AH ], B4 MTC % vim 50 R FH BEATLRE A\ v Ay 8L 2 A ) AT IR TR) 3
HAE L FE R B AH N F b S R R

[0050]  S103, 34 MTC &3 A BEATE AW N B 2 FIULEL RS Fak MTC 28 g X By i) AL 4
N M NI T 3t R X BT AN R 3, BEATREATH R 3 BL IR MTC 23 it J& i 4H. 1D AT A%
A

[0051] ALt o, BATLFEE A\ o 79 L 2 PP A 75 1 PR 2 B 22 41 MTC % ) B LA A\ i
AIAERENLEE A N R 2 R SRS S Rl MTC 2 um 0k R BEATLRE A N, 254, )
1 5 MTC 2 s B ATLEE A 3 5L 2 PP LR 215 F 3k MTC 28 s B R BE AL A i [, BI MTC
e um P BEATLRE A i NI S 2 Dy, AT I ksl A X BEATLEE ATH S 3.

[0052]  FTiHFEALEE ATEE 3, st 0 = 4 B, UM AEREA LR AN 1 b R rp, dX 23 B
1) P9 AN ] 5 A I ] B85 Y 12 RRC X415 5K, A I mT B 2y — 2o g il vl B 2l
S5HAR AL, DR A S Tt 9 PR A B LA ANV L 3

[0053]  WISRASIF]IR) MTC 2342 e A [R] 1 B HLF2E A\ i 7 I, 2,5 B4 3K S8 AN [R] 1) MTC #%
it SRAFAH A EAT SEUR, RN RE R ANV IR 3o T X 73 AN R4 IR) MTC #3ii, AN 5K
JEB DL R MTC 3 f g HI2H, 1D SFBENLE AR 3 3EATAR U, Bk, @it Fid MTC &
Fr)E K2 1D AR ATE S 3 BEATINFR 578 S101 il i f 4> MTC 23 B — A VR4
1D, 7F 4% S Jita 1) gl SR IX AR 1 2H TD X REM LA AN S 3 BEAT Indh . AHM I, FE b Hed
FIFEALRE N B 3 J5, A R MTC & )@ 41 1D ATk

[0054]  MTC Zu 2 I B 55 0 s it X B AL N i 3 3 8, 2 5, AR 9 8 B ¥ m], 4 UL-SCH
RIEBEN RN R 3, X T MTC Zsii >k, BEATREATH R 3 AR H HARQ ( BRI MTC Zu— K
HAAARNRIZEAE, T H MTC R — AR EL /N, W S B SRAB AN 2 ARy, XA ANE & ) HARQ
). FENIEEAE R 3 845 :RR connection request, track area update, schedule
request, C-RNTT, MSG3 j# it Group ID k.

[0055]  MTC % umfF &% 5¢ FEALEE AV B 3 Ja LB 7.2 3 i S A 1 22 I 73 mac—Contention
Resolution Timer ( Tk 5 &F— IR AL E 3 AL E [ XA BN 2R ) , MTC v 75 2EAE IR
[E) P T 2k [l 2 R S g S 4o

[0056]  S104,MTC ZumbftIknt &R I 5 RENLE A R 3t MTC Zum Iy J& 41 1D X AV [k
SR YH I 4, R SRR B 4 TP S T iz A b v A RINTC e 15 15
T8 e N TR

[0057]  FEASZJEMGIH ik MTC s A 2h Z5uk I BEALEE A TH S 3 SR Eadk MTC 83 X 13
(K141 ID AT INF. AHRY I, FEsh B BB NS B 3 S5, A H 138 MTC i Bt J& (K140 1D

8
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HEATARAR, 3110 MTC i R 3% 5 _EIRBENTEE A B 3 o Lk MTC & Bt J@ 41 1D X6 B 1) 3 58
U R 4, ER SRR P S 4 DR A IR MTC Zum it lg 40 2 1D @47 k.

[0058] IS 7F mac—ContentionResolutionTimer INfA) Py, MTC £&um i 3 3L uk R [A] () sy
SR I 4, I MTC Zeump R P55 v B 4 P & A PR B d b Rvr AR
MTC &5t i BV R A A5 e N IR 3L 2 w7, B3 MTC Zeumifs F HGT R A ZH 1D X BT e 4L 1)
MR S 4 BT REER, B AR A D, MR ph o i vl B 4 PRSI FHem izt o
VRN MTC 83 (5 A T 2 T4 N BE

[0059] A S it 9 ik T4 e N IR, FE S R S BB N i vE B 2 R E R A
MTC 24 i Ry BAATL A2 A\ W B, ks J 326 R S v JE AL 15 22 2 MTC i PR P S A e v L
LA AT KB A TT 4, D3NS I 15 A g o 2K MTC 2 [R] IR A T B AL 42
NI B I, T DAORAE 5 22 (1) MTC 2835 e Ll e N, /0 I 445 £ fir , 3k B T I 205 411 6 1)
",

[0060] 921, M8 VA 45 5 v ) — 2 BT LB N Wi i i S8, 2 A6 10 > 2 (1) BE A L322 N Wi 7
2 24t 20 A2 e B AL A i [ 75 B IR0k R 1K 2 A BB NI RS 8 2 511 SR FH AR B
S 1) b 7, — R BE AL N I 9 S R DLELERE 2 3L 20 AN S BEALE: N A,
B BALAE AN AL 5 10 A2 A REH LI AR o b ] WL, ik 2 /T 75 B R 36 T 4 Bl AL
B N 89 S, DRAE B R B R 36— A AL e N i 7 JEL 3 T DL 21 [RIRE 16 B 1, B Sk oty
BT KEREL T, W TAEA 4T .

[oo61]  SEjifs] — -

[0062] A S ] 46 S ] — [ LA b Xk MTC £ st b2 05 Bl AT 82 N i 87 94 8, 2 e S ey
B AT IR U A, 2 IR 2 02 AR St 49— P LA S 15 2o I N 7 VAR B, AR s
ol HAR AT DAL RE U T AP BR

[0063]  S201, HLEFZRIEAE MTC Lty ) JE3 A IXBENLEE AN THE 1, BENLE AN E 1 a5k
WL TG 751 Preamble, #1422 A\ BT-5/7 41 Preamble H1 MTC 235 M T J& 41 T B AL A\ T
S P IEEEER

[0064]  S202, MTC Z& s e Tkt i 32 FRTBEATL R A\ mi Ay U2, 2, BEATLER Al B3 8L 2 h Ay
o 22 4 MTC 28 i P Bt AL N I 87, 56 7 4 2 P Bt AT L N i o2 25 122 2H 2 A4 MITC 2R3 )
SERIR AN AR

[0065]  BEALE: A MmN TEE 2 A5 T8 KL FITHEEAE

[oo66] A, i B Sk & D PI MTC Ko 2T -5 B, A AHTe R 5 B TR
XTI o

[0067]  FEASSEHf] H , 4H ¥R 15 B AT LA~ RAPID, B4~ RAPID H FHa7R X M 4H , MTC £ iy
HRPE RAPTD JJIT R B ATLEE AN i 31 S5 2 SR AN 0 B MTC #ig JIT Jeg 28 fy o) 17

[o068]  RAPID A +¥87mX] M2 B4 -

[0069]  RAPID #57K preamble 25|, MTC i Al preamble R 5 2SN B CHTEMALM R
Sl A, W) FIRBEATLEE N S S 2 SR XY IR MTC Zum B J& 41 (R i R

[0070]  RAPID #5740 1D, MTC Zum AWl 1D 2154 B C AT E A4 1D, an 5, W) kbt
FLEE AN R B, 2 AR IR MTC 2 f Jag 20 () im S o

[0071]  JH B AL & 2 /b4 MTC 2 38— 5 BREE 5 8, AN N — N E—1F

9
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BEM—NEER LA BB AL AN BN A, £ (F Rafmizah &4
MTC Zom F) ID fe L RT bRAEA7, RT bRGAr H THR7R Xt Az 15— 15 B 5 4 LIk MTC £
i 1Y o

[0072] ARSI A — 5 E oA MAC RAR, 55 15 54 RAR padding, R ASSEJfAA] #5174
A, 2 E Y 22 41 MTC 243 11 MAC RAR I RAR padding, £F41%F W — MAC RAR FiI—4™ RAR
padding ;7 MAC RAR RENLEE AN BN %, RAR padding BLFG LA REAS MTC £
i) ID S R ARAEAT, RT bRGEA7 H THa7R A RAZ AL MAC RAR #1524 FI8 MTC % mm
MTC 2 im{EAR 4 RAPTD JIWT bk BRATLREE A0 53 S5 2 A2 6 Y. b 3R MTC % vy [y Ja & 140 i Y. i
RG] LIRRYE RAR padding B B, 33 FIR MTC vy WIFT 1D, Wik RT br&Ar A 58
—FHBAR, FR7N XA RAR A8 (5 B L3R MTC & i 7 U0 B [ A2 » A St f51) b AL 3
AN M Y R 2 AL 5 IR /D PR 4 RAR padding F1R] LA 24~ MTC £ uim At B [#) RT AREA7 A 1,
Al DAAE M SRR peE B 4 I T i SR

[0073]  BEALE AMRTHEE 2 197H Bk i G H 4 n PR B 2500 BT, MBI A
i 9 UL 2 DU RGN, Fdk MTC 28 uimidhAT [FIR , [FIRAFE M4 BT $i 7 1 [R1R N 7] 2 40k

(R CIBES
[0074]  BEALEE MR 2 H & SEIH & L 1R
HETE ke B i
BI (Backoff Indicator) 4 A A AR AT TR B, A
FHF b RS, A-F i EUE MAue
AR e A,
[0075] RAPID 6 F8ipreamble % 5] B F|RF AN
B R T R A PR
Timing Advance Cowmnand i1 HEFTA &3ME, BRAEEO,12...
1282), A FAEHUE H4rfatiasg
UL Hopping flag 1 BARAEA, BRIFATHFUE A
Grant PUSCH & R B B3, BOM R

10

Page 48 of 63



CON 102917433 A OB P 7/13 T

Fixed size resource 10 R ARAMSGE3 $9PUSCH 48 49PRB
Block assipnment i

Truncated modulation | 4 K IAMSGS RN A sl iE,
and coding scheme ARABE F i A=Fixed Size resource block

assigniment F8 U #8 L7 & A udT
REATBS, HEFTHRAHRED

g8 VT 80bits

[0076] TPC 3 T4 #£MSG3 MPUSCH # %%

UL delay 1 BFTR FHRLEPUSCH; 0: UE
Fntkl BZEPUSCH, £9n HUE #ul
AL S RARNTI 49PDCCH #4-F b1,

k1 6;1: UE 2R 5| F —A] A 45 EAT T

A EPUSCH

Temporary C-RNTI 16 HFEATAHUE Hle— AR

A A~ AIEEID

[0077] & | BEALEAMINTE R 2 P85 S50E X

[0078]  FEELULEH IS, WIER MTC 28 700 e 1) I [R) 90 Bl P, 8 W BT o] B AL N\ i 1

THE 2, B A SRR A R B 2 H ) RAPID H ) preambleindex A&+ ik MTC #¢ i

FTLERI AL, WA A B VR AT S 3 N RN, MTC 20 75 BEHEIR — B TR), A BEREN N — IR AT &

BN RIS TR) TS, 5 BT SkR3E7R, MTC 23 m] LLZE 0 3] BI $57 1) backoff {2 a)

MU 3 0] A > MTC 2 ity EAH [F] B (0] PR R A IS T3P A I LR

[0079]  MTC Z o i AT A A7 E 2 845 -

[0080] D UE—,MTC il il 52 ER BEA LR A i By B 2 AT~ B, Al dLie ~ s B

R AL B MIC Zum I fEAL M A te G B, F 2T PR =, B VT AL RIL 5

[o081]  DUE ., MTC il il 52 ER BEA LR A ma By 3 B 2 28 5 B, FIl LR —fE B

AL ) IR MTC 23 (1) 1D 6 MRS RT A A5 A 56— FURLAE, A5, WA € 3k MTC 23 M

BEATLEE N A S 2 HR USRS 5 b MTC 2R R BE AL N ., 21502 » 75 IJE L 2k

e

[0082]  {EASLf] —r, AT~ M5 B0 RAPID, 55 — {5 BN RAR padding, 55— i fE ] LA

M 1o AL F P 3R S202 A4 -

[0083]  S2021,MTC Z& it b 52 EX BEATLHE AN B 3 5L 2 A (1) RAPID, JJIT RAPID 2 R A& |

IR MTC e BT e AL A6 785 S 472 AT S2022, 15 W] VT AL R

[0084]  MTC Z¢um 4 vH 5Lk Hh (1) RAPID W bR B HLEE A By B 2 A2 AT Y. Bk

MTC Z i it J@ ZH I Y. (RAPTD $i57K preamble 25|, MTC Zuin] LUAIKiHR i preamble 25|
11
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e B CHTE ARG, W, W) R B N B3 S 2 2RI MTC 2835 T
21y Y. sRAPID Fig7R 4 1D, MTC A2l 1D S 154 3 T B4R 4L 1D, Wil W) Bk
BEATLEZ A M W7 S 2 24T B _E Ik MTC Zeu AT J@ 4L im iy ) o B2 AT $2022, 15 I VT At 2%
W, MTC Zeim AT 1R .

[0085]  S2022, MTC #% uim il izt 152 HY Bt LA A Hi) pvH 5L 2 ) RAR padding, HJWr Fid RAR
padding FEL & E IR MTC Zeui i) 1D X R RT (BTN 1, # RUAECA 1, MBI R ), 75 Ul
NGRS

[0086]  MTC Z&umfEAR Y% RAPTD AW il AL A ma pyH 5 2 240 M. Fi& MTC 2w il J& 41
(R I 5, R 05 ] LUAR P RAR padding HLTH 945 5, $E B3R MTC Zeuif RV 1) 1D, 4058 R1 4R
BN 1, BRZRIZ A RAR A8 5 B IR MTC & 1, BT, 75 I, DT 2080, MTC 285
HATANE .

[0087] 48K, B —TRILAE AT LA 0, R] LURRR SEBRIE L » A8 A ] AR 2 o
[o088] T4 & I 4, AT REHLE AN N R 2 B BRI AT O — U . aniEl 4 B
7N

[0089]  S401, FFUAH I B AL NI E 2, 2R JG3AT S402 5

[0090]  S402, FIWTREATE A N IH L 2 B A2 15 4501, 457145, BIAT S403, 15 WIHAT S416 5
[0091]  FEASJtafs rh, A Wy B ATL4E N e 7 B, 2 58 R S 45 A3 AT s D 30E Bk
BT, TR A E N 10 4,

[0092]  S403, MTC £ 5 W PDCCH % 1

[0093]  SA04, I Ky 2 15 45 I 1 Bt ATL 2 A\ o) 7 9 O 2, G0 2 AT S405, 75 Mk [F] S402
[0094]  S405, FIWKT ] RA-RNT T X Rl LA N i W 7H B 2 52 15 B IIAR A, 452, WIFHAT S406, 15
IR [F] S403 5

[0095]  S406, FIWT FAT 2 TULE] TB IEHIfERD, £ &, WHAT S407, TR [E] S403 ;

[0096]  S407, FWTREALE AN S 2 Fh2 S-S BL 472 AT S408, 15 WIFHAT S409 ;
[0097]  S408, %€ backoff Z4L, 4R J5 AT S408 ;

[0098] {441 BI A M 1, WIS backoff 5E 4 0. 01 #, BI (I{E N 2, WPHF backoff [¥){H
WEN 0.02 7,

[0099]  S409, ¥ backoff WI{EHE N 0 #F, A5 HAT S410 5

[0100]  S410, FIBTBENLE A M NI S 2 2 A58 5 ARA K Preamble, 4772, WIFAT S411,
AT S414 5

[0101] AR BEALFE A0 7 5 2 ) RAPID Hhfg 7R 1) Preamble R 512G & T ik MTC
L T ERIAL R 5 R IR BE AL AW RN TE B 2 P2 54 & ALY Preamble.

[0102]  SA1L, FIKTASZH A% M) MTC 2ty 1D ) RT (B2 5 A 1, A2 0AT S412, AT

S414
[0103]  S412,4b# TA command FE/R KA KR SEAAL)E, Ao H UL grant Fo/nK)E, R G
AT S413 ;

[0104]  S413, BEALE AW NI S 2 BT
[0105]  S414, FALHE NI R IE S 2 VLR, SR 5 AT S415 5
[0106]  S415,MTC Z&umEATI0lIE, FIRBIEIBAEKEM 0 B backoff {8 2 A FEHLIEE — AN HEAT

12
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EIBIES

[0107]  S416, BEMLE AWIRTH S 2 FRBCR MG ARG HAT S417 5

[0108]  S417, MTC £ uiidf AT [RIIR , b 34 (B A FH AR 4 B 2 (1 B (R kA T B

[0109]  FEEZUR B P2, BEATLE A0 RTH S 2 IR D i, MTC 28 o8 R I% BEATLRZ AV &,

3o Fr BEALEE AN AT S 2 BRI, MTC 26 3B AT (R AR J5 BB i Preamble. 1 BEAILEE

NI R S 2 Bl oG MTC 2 AT (PR 2 AR YR 18 1K backof T 224, MTC % M 0 I

backof ' B #REALIEH — MESAT AR, FH KX Preamble, iXFER] LAk /b A [/ MTC 2o 7

AH RTINS 1) - IR R IE T T A B L3R

[0110]  S203, MTC & i Lk KX BN A & 3, FIRBENLEE A A 3 LL_EIR MTC £t

BB M4 1D BEATRRIR 5

[0111]  S204, MTC £z Ll A 3 (X R b MTC 2 it Jg 2L i b S gt eyl B 4, Bk

HRARRE R 4 P T TR Z 4 B NI MTC 230 115 B

[o112]  ASEHE W] i S f Ui S 4 I PDCCH SDU mJ LLELHE 2 A2 ¥ St v 2, W&l 5

B, BF RN ZHL0 PDCCH SDU 40,35 &2 > MTC 23 1 1D %nﬂr ) CT &, Hrp, MTC UE 1D

5 Thits, CI &5 1bit, BN MTC i ID 1 CT HH 1 %

[0113] ARSI rh Bk ph s il B 4 RS e ?i‘zéﬂqﬂﬁ:ﬁ%)\% MTC £ 35i5 F]

fi BT LN B3R CT HIfE.

[0114]  ASZjfe] h B Ak FiR i S B 4 h 5 BIR MTC Zeui ) 1D X R S %
BT CT BB A B8 — T AE I, #f e e N IR B8, 50, 82 N R MG, i MTC b AT [BlR 5

EJIEEP IR PR SRR R 4 LA I TR AR AL VRN MTC 23 0045 8 R X B i

RS MTC Z83ii 1D [ AR EAL C1, LR AR EAL CT H FFa 74 R MTC 23 42 15

AN

[0115] 4 CT {E 4 1 I, FREHXTR ) MTC Zem 3k 13 TNV N], i e e N b3, 2 Cl

54 0 B, RS VRN, BN R, 1id MTC il BT J8 20 9 i BT fHHEA T [P1E .

[o116]  FHEULHIMZ, LIMRIEMRETIHEE 4 PR HH FRRZAHP R irEAr

MTC i (15 B S T N IR SR uh 2 A, Ik MTC 2 {f H ELX R 4l 1D % f g 2 1

MR S 4 BT, A D, Wk N Fak e 2 5% o, Lﬁiﬁiﬁﬁ%ﬁﬁ 5

WEEALE Y 3 0 R MTC 2835 BT S8 41 1D %o B (193 S we vl B, 4 F S onk o ok 22 2 f 4

D AT Ik

[0117]  ASfe] T, 55 A R] LK 1, AR S 9] S204MTC s e S8 i Vi IS 4

£ FE

[0118]  S2041,MTC s FH HLXH MY (K140 1D X B 2H ) vb S A e i B, 4 SEAT R, 251

B, WIRAAT S2042, JEuk R IK 45 MTC 28 (1) S v vl & 4 Tl b 3& MTC 283 BT J8 411

ZH 1D AT IR s AHBY (9 MTC &g FH HL BT A ZE 1D X ph ot v i B 4 HEATRAR, T SRR %

I, Ui T R b Sl v B 4 S MTC 223 T Ja8 2H 1 S vk i 1R o

[o119]  S2042, 4 Fikih SR HIG IR 4 th 5 Ik MTC 23w i) 1D X R (i SR A7 CT I

A1, B e A MTC Z8umd ARk, 15 0], 82 N 2R e, MTC 80 34T AR

[0120] 48K, S5 T AE A AT LA 0, FT LURRAR SEBRIE L » A8 X AR 2

[0121] % MTC Zum R T BEALE ANE S 3 Ja, FF 46 I8 Wr PDCCH, B 21 i 5 M v o 1) 2%

13
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e B B4 0, BRI MTC iy 78 2 58 BE AL AN S 3 )i ik B2 57 20 3 3 b S it e o2 T 4%

mac—Contention Resolution Timer ( [jBfJGHF— IR EAL T S 3 P EE S X EN 28 ), MTC
i i 2 AT L I [) Py M W Sl iz [l B P SR vl 1B 4

[01221 TG WE 6, MRl S 4 RO TSP w8 . il 6 s,

[0123]  S601, MTC Zum e e S v 1B 4

[0124]  S602, MTC £ i ) Wy 7 N # &2 75 8 I B0 1k, 225 A5, W FHAT S603, 45 42, W AT

S611 ;

[0125]  S603, Kl PDCCH, 4R Ji5 $44T S604 ;

[0126]  S604, J W MTC £ Group 1D X S M v vl B 4 2 75 s D 3R, 45 42 W 3T

S605, 75 M, i [A] S602 ;

[0127]  S605, H|Ki MAC PDU 42 15 i DO fifthsd , £ 2 AT S606, 15 WIHAT S611 ;

[0128]  S606, H i 5@ Pty . 4 T 3k MTC 2R3 I ID RV IK) CT 275 4 1, £, BT

S607, 75 WIHAT S609 ;

[0120]  S607, {5 1 LIPS Mg e I 4, 2R S5 AT S608 5

[0130]  S608, ffisE ik MTC LKumde N FiRIEus

[0131]  ASSZHEF A L Id MTC Zeufbie N IR IR R W ph S v v B, 4 Baluszh

[0132]  S609, Fik MTC & uimd N W, SR 5 HAT S610 ;

[0133]  S610,MTC Z¢uii AT [HHE, B [PLHE A FERRYE BT fgeus 1D A m—BEALEEAT ]

1B, BB K% Preamble ;

[0134]  F3ARMRYE BT F1&om 1D A= e MMBENLEL, A BEALEL R —Fh 7 O K BT F1% 8w 1D

AT R G B — N BEN LS

[0135]  S611, MTC ¥ 57 MAC PDU, SR J5HAT S612 5

[0136]  S612, M5 fif Ui ) 4 FRWCR MG ARG AT S613 5

[0137]  S613, MTC £ umidEAT [M1AR , (MR AL FH R4 I B () I TR AT [P TR

[0138]  THE LI, S608, #fiE [iR MTC Zimie N FiRELsE, BRI FiR MTC &imikfs T 4%

NVEA], 4k45 52 i MAC PDU R4 FI R 5 .

[0139]  Sijlfs] = -

[0140]  ASLHERI S5 A B 7 kUl B & fI 563t 2 (R AZ Bt RE . S MR 7 2 A S it 9] 4% oy

FAZERG AT L FR AR B, i, UE 3678 2895, eNB 42 eNodeB [ TRi#K, Fir AR .

[0141]  BEALE N L FE A 2o NIk (1922 B ARG MSG1 MSG2 MSG3MSG4 JLAN b2, H A

I

[0142]  MSG1, i [y BEuh A EBEN AT E 1 ;

[0143]  LIRBEHLE AN 1 PESBENEE NG S )P4 Preamble, LRI T S )74

Preamble Hi MTC £ AT JE AL BEALE: N 3T S I7 41 Pk #4231

[0144]  MSG2, £z eIt 2 06 R Bt AT LB A\ Wi 7 9 8L 2

[0145]  FORBEATLE A M N IS 2 A A5 0 22 41 MTC 26 vim PRI B AT N Wi N2, 6 B 4 4 1)

Bt AT N 3 HR AL B 2 22 S MTC 289 T B LER A IR

[0146]  MSG3, Zuiiy [r] JE i A LR ANTHE 3 5

[0147]  LRBENIE AN S 3 LR MTC Zim BT @ i 4L 1D BEATFRIR 5

14

Page 52 of 63



CON 102917433 A OB P 11/13 Bt

[0148]  MSG4, Z¢ui e FE i K& W S i B, 4

[0149]  ERpPSfAESEE 4 S H Tz A b R A MTC & (s B

[0150]  H & 3 FIyH.E 2 MBI FEAE Sl o) — op SR 3EAT T VEAM UL, 1T DL 225 S 9]
A U I o R AR A S A

[o151]  sEjfgl Py -

[0152]  Z:HRIK] 8, J& A St 91— Pl 128 A8 I0 15 2o (1) &5 M HE P, ARSIzt HAR B 46
[0153]  JHJE 1 ARIEHIE 801, HI T i 2kuh R IXBIAIE AR 1

[0154] K5 2 BelloEl 802, A TS0t 3l A 326 IR B BE AL N T 8. 1 2B e vy Bl L2 N\ i
NEE 2 ;

[0155]  ASSLjifs) A, SRk ml LAEF X A B 2 40 MTC Ze s BB AL ATH B 1 2E R —BE L
Fe N N R 2, BRHGE B 2 Belfoasd b e 30 0 Bl LR AN e B9 R 2 A 2 /b 4 MTC
2 (1) BEATLAZ N I, A 28 1) il L2 N ) 2 £, B % 2 A 2D — A MTC 2 g [ REATL 422 N i
N

[0156] V& 2 BRSO He R i I BE ML A R B, 2 A8 5 31 B SR B

[o157]  Hidp, v Bk A& 2 /D2 MTC &m I 206 718 6, BN R R~ 5 B THER
PONNVANESE

[0158] L3RVl B rb A & 25 /D 4H MTC 2R3 55— SR 38 A5 5L, 4L R — o —
15 B —A A BB P S — 15 B BN A B B 2, 58 (5 SR A &
AN MTC 8319 1D AL RT bRAEAL, L3R RT ARZESLFH T Ha 3006 NAZAL R — 15 B2 ik
MTC 231 (1] o

[0159]  FaRBfiiLEz A i Ry . 2 (v Bk b s T 4e 7R [RLR I (R 245001 BI

[0160] K5 3 RIEBIEL 803, F 24 MTC Zunis M BHATHZ A0 i iH 5 2 hUCECE] 5 ik MTC
20 I IR B AL N e ST [ s R R BRI ANV B 3, BRI A B, 3 DL IR MTC Z g
BT @ IZH 1D BEATHRIH

[o161]  7H.E 4 Bfloiibl 804, H FHBIE vl & 25 1 S REALE: A JH B 3 H MTC %835 fr J& 41
1D XS B B SRR P JE 4, FRTE S i U B 4 A B R TR R iz 4 VTN RIMTC
2o PE B R AN iR EL

[0162]  ZEASZHEH 1AL IESLHER H, LIATE R 4 Bt AR A T4 LR pp o v
HE 4 5 B MTC £ (1) 1D X[ 5Ebr A7 C1 B A 35 — TS fE N, #f b3k MTC
i N IR TR, 75, BRI, B MTC £ idiAT MR b, Bk s g vy & 4 o
A5 I T4z 4l i B A0 MTC £ (115 5 A A I AZ 2 A A4~ MTC #8355 1D (19 58
PR CL, FRihgEbrBEAr C1 H FHa R0 R MTC 283 /2 15 SRV

[0163]  LiR¥HE 4 Bl bz i (1 MTC Zeui BT J@ 4L b R v & 4 HP a8z 4l A
MTC &3 i) ID RIS R (3 SEAR AL CT, B b 58 br AT CT H T-45 7 % MY [ MTC 283 42 15
AN

[0164]  FiRyH B 4 2 BOBTEAZ I Bt S i Pl IS 4 th 5 IR MTC 283 i 1D % RV 1) e
SRR AL CL IEA LI, 2 Bk MTC Zeumds AL, 5 M, 42 N R MTC 2t AT A8
[0165]  {EA S 91 i) —Fh L SRt b, an bl 9 i R 2 b 802 fud -

[o166]  ZF— AW T itk 8021, M T id i Be B Bl ML A ma B & 2 rh L FR R 5 B, AW

15

Page 53 of 63



CON 102917433 A OB P 12/13 B

¥R G B R SRS LI MTC 2 T AE AL ALER 7n (5 5L, 5 A2 30 N5 — A A i, 425 )
INGER

[0167] 25 AW T ik 8022, HI T 18 i B2 B Bl M LA A\ e B3 S 2 )58 A5 5, e B
TR AR B AL E B ik MTC Z5m £ 1D X R RT AR A 75 4 55— POARL, At , W 2 _Bid
MTC & i M BEH LA A 0 27 B, 2 AR TSRS R 5 ad MTC 2 b I e BEATL 328 N i B, B2 i 3
EININIRE

[0168] LA S8 ) 5 — A DL S i, 4P 10 i 8 4 FEE 804 fu 4 -
[0169] A4k 45k 8041, A T8 FH MTC Z&um it B (I &L 1D i BT a8 4L 1) b S At v v 5L 4 BEAT
filt bR, B RREE LT MR N CT W T4 b

[0170] ik IR LE MTC Zum )b SR il S 4 38 1 R MTC % B J&@ 4 1 41 1D 10F4T
P AH RIS MTC 2 FH BT J& IO 2H 1D X b SAA vl 8. 4, an SRRy 1 B b3 s 5 gt v
THE 4 R MTC Zeui P g 4 i S i 8 o

[0171]  CI AW itk 8042, F T- AW S theil )5 4 7 ok MTC Z&um f¥) 1D AF N[ i 58
FraGAr CT MERTE N 1, 852, BE Bk MTC 2 ALk, 7500, 432 N 2R M, MTC 2Rk T
[EIpi=R

[0172]  FEASSE ) () — PP % St 9] , —PIopLas 2 (5 Zeoipid m] DLELES -

[0173]  ZH—[HLEEIH, H FREME AN 2 Bl g i G 3T FLE , EiRHIR B FER
P BT F57n (I [EE I 18] 40T BIE

[0174]  ZF IR EIHL, H TREMLE A m NS 2 800k MOE 34T [FDE, EIR AR A 1K
LR I AT B 5

[0175] 2% —[LEAEE, T vl 8 4 Bl g ) 5 AT IR0E ,, Edl PDE A FEAR R BT
FIMTC 223 i) 1D 3JE4T 57 B0 il — AN BEATLEREAT [R1E

[0176] X T £ SEHE B 5 > B 125 77 VA SEHE B 35 AAHLL, T DA A 1 b A ] 58, AH G
R D5 S A R A U B R AT

[0177]  SEjiafs) L

[0178] S 11, 78 H T AR St 49] — b AL A% A0 A5 J 0t 1) 285 R HE (&, AR s it ) LA
Tﬁ H

[0179]  JHJE 1 Uil 1101, FH Tl & R X P BENIFEATH R 1

[0180] K /S 2 KIAHIER 1102, FH T [0 L v A X MR IR BATEE AT B 1 A2 BB BEALHE A i 3
TR 2 s A T, FE k] DUER G 4 B 2 21 MTC &R am BT A B 1 2B ile— AN Bt Lz
NI Y 7 S 2, BRLEVH JE, 2 BRSO ez I 21 (1 B ATL R A\ b 7 5L 2 A 25 22 /D W 21 MTC 2o
PIREATLEE A i 5, AR 2 R AL N i )3 R A S i 20 2 /b — AN MTC 2 (1) B ATL B A\ i Y
[o181]  VHE 3 At 1103, A T2 MTC Zim A IR BEHL: A py il L 2 WP ICRcE) 5 k-
TR MTC 23 X0 N, [ BEATLFZE N i S92 B, 422 i 5w 6 (T BT N9 IR 3, BRATLAZ A IR, 3 LA 1
B MTC Zeut BT )@ 4 1D EATAR IR 5

[0182] VB 4 AIEBLHL 1104, HF [ Ao k% SN A B 3 1 Bk MTC Zunfr g 4
1D XS B B SRR P JE 4, FRTE S i U B 4 A B R TR R iz 4 VTN RIMTC
e A5 B A2 A VTR N

[0183] X% T Junh S Wt 7 5, b T 5 48 o S50t 047 3 AAHARL, Py DA I 1 Bl A 7 5, AR

16

Page 54 of 63



CON 102917433 A OB P 13/13 B

Kb WL s S 51 PR o 23 U B BT

[0184]  FFEEULAINIZ, A K B i o — A1 88 — 4 2 RIC R B T H SRt — iR s 14
B BRAE 5 5 — AN SR B AE X 23 TR, I ANIRS 7R3 48 S A B AR 2 A) A7 7 AT AT 3K A S
¥ 5C 2R BB Y o

[0185] A W45 HH 45 S 9] 220 R A s 2 14y o , A S Tt 9] B el il ) (At
FCAt S ] (9 AN [R] 2 Ak, 254 S50 2 TRIAR [RTARABLAR) 768 23 ELARZ ILRITH]

[0186]  AKUMELAN G2 5 TR BN « B3 2 A SE 1 (A 21 5 B A IS T AT I i
A AR A S 1) 2 TR AR T A A AN R I R S T S5 L T TR BR R AU B A
HERA——HR T,

[0187]  LA_EXIA B BT (H i) — Pl 2% SR 15 S 3 N T i Skt - i dE AT 1 PR
NG, A N T B AR A X0 A R B i B R St 7 AT T I, DA S A 1 a3t B
SO T3 B B AR WK T332 B A% 0 JEARL s RIS, X6 AR ) — IR N B, KA
H Wi AR, A8 AR St 7 SN NG B B3 ST U A, 28 B RE, A UL A AN Y
B A A TR 1

17

Page 55 of 63



CON 102917433 A W BB B M 1/8 7

S101
A R BAEMTCLSH ) A 3h B E AN &1 j

S102
MTCL s F I 35 & 12 G9ARIE AL A 8 14 ARG FRE LR P B2 7] 82 J

$103
8 MTCASH A AR A 5277 &2 IE B8 5 I MTCE 5% 3 B2 Y REALE: )
AT LAY, @ BB R A AR &3, BN & 3L MTCL 35

/B Y LLIDIATAT IR

S104
MTCA MR IS 2 8 5 AU A &3 MTCA S PR IIDA A28 | )
wR R &4, FARIE T RAEAR N &AT L8R T8 7R A F K
FNMTCL it 6912 LA R TN SE

K1

18

Page 56 of 63



CN 102917433 A Ww BB OM

BT A R ARE Y 84T 5 T EMTCL % 4 IDST L 64 & R AR A

W, MTC%% 7 E iR

CIHMEA 1N, #EPTEMTCEL SR IENPTIEASE, TR, AR M

K 2

19

Page 57 of 63

2/8 7
] ‘ $201
M%%@uwm%%@g%ﬁ%%mﬁAﬁﬁﬂ,%ﬁ%ﬂ&A
1P A TAIEATT /7 5 Preamble; B i FEAAE AT /5 71| Prea
mble s MTCH 8 A B B 20 84 T ML A BT 5 77 51 7 R 3513 3
S202
MTCE 58 420 565 & 34 6 AR A B K 8.2, PRE EALIEA A -/
Amé2¢@@ﬁf§ﬁMm%%%%m%AﬁF,ﬁﬂﬁﬁ%
FAALIE N R BL 6,817 40 % DNMTCH 3% 64 RN B 5001
MTC4 3% 8 i s BRI AU A o 58 82 89RAPID, $)BRAP ’//
DA % 0.4 BMTCL % P U 448 712 8, A HAT L
$2022, T IL fie &
$2022
MTC# 5% 38 i3 IR M ALIE Nl B 7K 8 2‘1’ #9RARpadding, ¥ /
M%LMWWWMﬁWA%WMm% 491D M A RME R T
H1, HERNBRORT, TN A K
S203
MTC# 5% &) 3k 3b A E A AGH &3, PTEBAEEATE &30AMTC /
K35 BT B 09 LRI D AT AR IR
$204
MTC%%%‘:&%J‘EKLWJXT FLEMTCHSE BT B 2 0 op R Rk /
H 84, PR RN 84T AR THRTIEE T A FEAY
MTC#3% 4912 8,
S2041
MTCL 5% 4% i S 3t B2 6920 1DX BT B 28 64 o R 4 SA43EATREIR —~/
$2042



CN 102917433 A w BB B M 3/8
E | T | R | R | BI |
| ElT | RAPID |
R | Timing advance command MTCUEID 1 RI
TA UL Grant MTCUE D2 Rl
WLGrant L | e
ULGrant | | sk
MTC UE ID n RI
MAC RAR RAR padding
EFT7ETR/B] E/T/RAPID . [ETRAPD
subheader subheader | subheader
| "
| P
| -
| -7
MAC header | MAC RARL | MAC RAR2 | -+over | MAC RARn | paddingll ------ paddingn
K 3
20

Page 58 of 63



CON 102917433 A W BB B M 4/8 T
5401
Pig e D AR NG R B
$402
~ ~, A Y
FIBTAMBAE R 82RO R G4
403 N S416
S BYPDCCHE B |« v
BTPDCCHE R A &
23 K K
%ﬁ%ﬁ\;ﬂ‘l é)j F—@.#}L%%/\-D@/-‘,?’Z 3‘:5 4 L £
HATE R
S405
T A RAS kS417
RNTIA FALIEA R 2R T RE
R
N |
S409
backoft=0 1% % backoff 5%k /
| 5410
. 4
TR A w,z\w@éwm\ N
#Preamble
Y S411
—FH A2l P B AIMTCAHIDMRIMA R T A H
S414
S412 4
\ 4 B TAcommand#s 7 2 48 X S SR E, R AR A 5 Y B
UL grant$8 71K & 21K I
S413 ‘ 8415\ 3
FEALE Ao 38 03 MR e

4

21

Page 59 of 63



CON 102917433 A W BB B M 5/8 T
8 bits 1bit
MTCUEID 1 Cl OCT 1
MTCUE ID 2 Cl OCT 2
MTC UE ID n cl| ©CTn
K 5
S601

5609

FragH T KA &4

MTC# N R

Page 60 of 63

'

S611

W
Sy

MAC PDU

S607

j $612

NIz

N a8
S608  S613 v
HEMICKR AL | R
K 6
22



CON 102917433 A W BB B M 6/8 T

2% B ¥ 55eNB

e

MSG1, #4352 3% 14 ML AH 8.1

MSG2, #4553k 55 4 34 A4 REALIE N 6y B F §: 2

MSG3, #s#é A shR E AN B3

MSG4, #4358 LI sE & el RAE A 8.4

A

H BT EARES0]

T B4R 3 802

W B3 K A AEER03

W B A AR 804

K 8

23

Page 61 of 63



CN 102917433 A

i B B

7/8 BT

Page 62 of 63

B2 Ik AE 3 802

% —F| B T AL 8021

% P\ T 42328022

K9

Y B ABAE B804

T AEH8041

CIH) BT 42328042

Kl 10

24



CON 102917433 A W BB B M 8/8 T

A3k

& 1R 1101

W 2K AR 1102

B3R HE 1103

B4 K A AR 1104

K11

25

Page 63 of 63





