
(12) United States Patent 
Zhang et al. 

USOO9648558B2 

US 9,648,558 B2 
May 9, 2017 

(10) Patent No.: 
(45) Date of Patent: 

(54) 

(75) 

(73) 

(*) 

(21) 

(22) 

(65) 

(51) 

(52) 

(58) 

SYSTEMAND METHOD FOR USER 
EQUIPMENT CENTRIC UNIFIED SYSTEM 
ACCESS IN VIRTUAL RADIO ACCESS 
NETWORK 

Inventors: Liqing Zhang, Ontario (CA); Jianglei 
Ma, Ottawa (CA); Kelvin Au, Kanata 
(CA); Zhihang Yi, Ottawa (CA) 

Assignee: Huawei Technologies Co., Ltd., 
Shenzhen (CN) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 327 days. 

Appl. No.: 13/608,653 

Filed: Sep. 10, 2012 

Prior Publication Data 

US 2014/OO73287 A1 Mar. 13, 2014 

Int. C. 
H04M I/66 (2006.01) 
H04W 48/20 (2009.01) 
H04W 74/00 (2009.01) 
H04L 5/00 (2006.01) 
HO4W 12/06 (2009.01) 
U.S. C. 
CPC ........... H04W 48/20 (2013.01); H04W 74/00 

(2013.01); H04L 5/0016 (2013.01); H04W 
12/06 (2013.01) 

Field of Classification Search 
CPC .............................. H04W 36/00; H04W 74/08 
USPC ... 455/450, 414.2, 452.1, 411,456.1, 422.1, 

455/4.1.1, 41.4.1, 456.2, 404.2: 370/338, 
370/328, 331, 213, 203, 12, 334, 342, 

370/336, 350 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,526,037 B1 * 2/2003 Park ........................ HO4J 13/18 
370,203 

2006/0274776 A1* 12/2006 Malik et al. .................. 370,445 
2009/0103558 A1* 4/2009 Zangi................ HO4W 74,0841 

370,447 
2009/0252125 A1* 10/2009 Vujcic ............. HO4W 560045 

370,336 
2010, O1054.05 A1 4/2010 Vujcic 

(Continued) 

FOREIGN PATENT DOCUMENTS 

CN 101938775 1, 2011 
CN 102281542 12/2011 
EP 1662677 A1 5, 2006 

(Continued) 
Primary Examiner — Kiet Doan 
(74) Attorney, Agent, or Firm — Slater Matsil, LLP 

(57) ABSTRACT 

A network for facilitating wireless radio communication. 
The network includes a first access area, wherein the access 
area includes one or more transmission/receive points. At 
least one transmission/receive point includes a base station 
that Supports wireless communication between a network 
and user equipment (UE), such as, a mobile device. The 
network includes a dedicated connection signature (DCS) 
that is assigned to a UE. The DCS provides for and is used 
by the UE to maintain active, unified access to the wireless 
network. More particularly, the DCS provides for active, 
contention free, and fast access for the UE to the network 
through transmission/receive points within the first access 
area, which is of significance to present and future UE 
centric virtual radio access networks having high densities 
of mobile and non-mobile users and with high populations 
of different types of traffic patterns and applications. 
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SYSTEMAND METHOD FOR USER 
EQUIPMENT CENTRIC UNIFIED SYSTEM 
ACCESS IN VIRTUAL RADIO ACCESS 

NETWORK 

BACKGROUND 

A cellular network provides wireless access for user 
equipment (UE) (e.g., mobile phones, computers, transceiv 
ers, etc.) for purposes of communication. The network 
includes multiple cells, each Supported by a base station that 
is used for transmitting and receiving communication sig 
nals. Collectively, the cells provide wireless, radio coverage 
over a large geographic area. In this manner, UEs are able to 
communicate with each other throughout the cellular net 
work. Additionally, the cellular network is able to connect 
with other networks (public switched telephone network, 
other cellular networks, internet based networks, etc.) to 
facilitate communication between devices connecting to any 
of the available networks. 

In order to transmit information (e.g., voice, data, etc.) 
over the cellular network, a UE must first perform a network 
connection or initial entry setup with a serving cell in order 
to identify and validate itself to the network. This occurs 
under various scenarios while the UE is within the geo 
graphic boundaries supported by the cellular network. To 
name a few instances, the UE performs an initial entry setup 
with a supporting cell of the cellular network when the UE 
powers on, transitions from an idle to active state, makes a 
bandwidth request for uplink data transmission, transmits 
location information, or performs UE re-synchronization 
when the uplink is out of synchronization or when a failure 
occurs on the uplink. 

Current UE network access schemes are associated with 
a cell and its cell identifier. This cell-based scheme allows 
for a UE to communicate through the cellular network by 
obtaining an access signature sequence for use with the 
serving cell. That is, once the UE has been identified and 
validated during the initial entry setup, the UE will be 
assigned a signature sequence by the serving cell for UE 
cell-based access activities with the cellular network. 

However, there are a limited number of access sequences 
per cell. For instance, there may be only 64 access sequences 
that can be used throughout a single cell, as in a fourth 
generation long term evolution (4G LTE) cellular network. 
Because of this limited number, UEs release their access 
sequences when not in use to make them available to other 
UEs actively requiring service from the cell. For instance, 
after a period of communication inactivity (e.g., as estab 
lished through expiration of a timer) a UE releases its access 
sequence and goes into an idle mode in terms of commu 
nication with the cellular network. Transitioning back to an 
active mode from the idle mode may require performing an 
additional initial entry setup process. Reperforming the 
initial entry setup makes the connection setup very long and 
inefficient. 

Also, because the network access Scheme is based on a 
servicing cell, when a UE moves from one cell to another, 
the UE has to get a new access signature that is assigned by 
the new cell through the current serving cell. This handover 
process should be completed when the UE can switch to the 
new cell. When successful, the handover process avoids 
performing an initial entry setup process. Unfortunately, 
because the handover process occurs on one or more cell 
boundaries, the signal strength of the airlink is limited which 
possibly results in a poor link between the UE and the 
serving cell. As such, whenever the link is lost, the UE must 
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2 
again perform the costly initial entry process with the new 
cell in order to connect back to the network. The inefficiency 
is further exposed when the UE ping-pongs or moves back 
and forth between the two cells, requiring increased signal 
ing overhead for the same UE accessing the cellular net 
work. 

Moreover, future networks may exhibit increased transmit 
node densification in order to increase radio access capacity. 
For instance, transmit point virtualization is a way to handle 
inter-transmit point interference. With transmit point virtu 
alization, the traditional fixed one-to-one mapping between 
a UE and a cell no longer exists. Instead, a network can 
dynamically select the best transmit/receive points to serve 
a particular UE, wherein the transmit point selection is 
transparent to the UE. As a result, the current UE/cell based 
network access scheme may not be compatible with transmit 
point virtualization. 
The current UE/cell association access scheme is inefli 

cient as it a UE may have to perform multiple, costly initial 
entry setup processes within a cell boundary or when 
performing a handover process. In addition, the current 
access scheme may be unsuitable for high density UE 
terminals and devices (e.g., Smart meters, etc.). Furthermore, 
the current access Scheme may not be applicable to future 
wireless networks, in which two or more transmit/receive 
points may serve one UE to enhance communication link 
quality, or where the number of transmit/receive points 
serving one (e.g., mobile) UE can vary with these network 
configurations being transparent to the UE. 

SUMMARY 

A network for providing a UE centric unified system 
access. The network includes a first access area comprising 
one or more transmission/receive points. At least one trans 
mission/receive point Supports wireless radio access to one 
or more UEs. A first dedicated connection signature (DCS) 
is assignable to a first UE. The DCS provides for active 
access for the first UE to the first access area, wherein at 
least one transmission/receive point in the first access area 
provides wireless radio access to a wireless, radio commu 
nications network. 

In another embodiment, a method for accessing a network 
is described. The method includes configuring a plurality of 
transmission/receive points providing wireless radio access 
into at least one access area. At least one transmission/ 
receive point of the plurality of transmission/receive points 
Supports wireless radio access to a communications net 
work. A plurality of dedicated connection signatures (DCSS) 
is provided. The DCSs provide active access to the com 
munications network for a plurality of UEs. The method also 
includes configuring a first group of DCSS to provide active 
access to the communications network, wherein the first 
group includes one or more DCSs from the plurality of 
DCSs. In particular, the first group is configured to provide 
active access to a first access area (e.g., to transmission/ 
receive points in the first access area) for one or more UEs 
in the plurality of UEs. For instance, a DCS is assignable to 
a UE, and provides active access to the UE to transmission/ 
receive points within the first access area. 

In still another embodiment, another method for accessing 
a network is described. The method includes validating a UE 
upon initial entry to a communications network. The com 
munications network comprises a plurality of transmission/ 
receive points, one of which Supports wireless, radio access 
to the communications network for one or more UEs. The 
method also includes assigning a dedicated connection sig 
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nature (DCS) to the UE. The DCS provides active access for 
the UE to an access area comprising one or more transmis 
sion/receive points providing wireless radio access to the 
communications network. 

These and other objects and advantages of the various 
embodiments of the present disclosure will be recognized by 
those of ordinary skill in the art after reading the following 
detailed description of the embodiments that are illustrated 
in the various drawing figures. 

BRIEF DESCRIPTION 

The accompanying drawings, which are incorporated in 
and form a part of this specification and in which like 
numerals depict like elements, illustrate embodiments of the 
present disclosure and, together with the description, serve 
to explain the principles of the disclosure. 

FIG. 1 is a diagram of a wireless, radio network that is 
configured to implement a UE centric system access Solu 
tion, in accordance with one embodiment of the present 
disclosure. 

FIG. 2A is a diagram illustrating a control structure for 
implementing a UE centric system access solution to the 
wireless, radio network of FIG. 1, in accordance with one 
embodiment of the present disclosure. 

FIG. 2B is a diagram of a control node of the control 
structure of FIG. 2A, in accordance with one embodiment of 
the present disclosure. 

FIG. 3A is a diagram of the distribution of dedicated 
connection signatures (DCSS) throughout a region that 
includes a plurality of transmit/receive points providing 
access to a wireless, radio network, in accordance with one 
embodiment of the present disclosure. 

FIG. 3B is a diagram of a distribution of DCSs providing 
active access to a wireless, radio network for mobile and 
static UEs, in accordance with one embodiment of the 
present disclosure. 

FIG. 3C is a table illustrating the increase of available 
DCSS as a serviceable geographic area of a transmit/receive 
point is reduced, in accordance with one embodiment of the 
present disclosure. 

FIG. 4 is a diagram illustrating a distribution of DCSs 
throughout a region comprising a plurality of transmit/ 
receive points providing access to a wireless, radio commu 
nications network, wherein the distribution relies on the 
separation of a DCS sequence used by one static UE from 
other static UEs using the same DCS sequence, in accor 
dance with one embodiment of the present disclosure. 

FIG. 5 is a diagram illustrating the reuse of DCSs in a 
distribution of DCSs throughout a region, wherein the 
region includes multiple access areas, in accordance with 
one embodiment of the present disclosure. 

FIG. 6 is a diagram illustrating a mobility grace area used 
for facilitating soft switching of DCSs as a UE moves from 
one access area to another access area, in accordance with 
one embodiment of the present disclosure. 

FIG. 7 is a flow diagram illustrating a method for pro 
viding system access to a wireless, radio communications 
network for a plurality of UEs, in accordance with one 
embodiment of the present disclosure. 

FIG. 8 is a flow diagram illustrating a method for pro 
viding system access to a wireless, radio communications 
network for a UE, in accordance with one embodiment of 
the present disclosure. 

FIG. 9A is a diagram illustrating a distribution of DCSs 
throughout a region comprising a plurality of nodes provid 
ing access to a wireless, radio communications network, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
wherein the distribution relies on the separation of a DCS 
sequence used by one UE from other UES using the same 
DCS sequence, in accordance with one embodiment of the 
present disclosure. 
FIG.9B is a diagram illustrating the movement of two UE 

devices assigned with the same DCS and the various solu 
tions implemented for contention free access to the wireless, 
radio network, in accordance with one embodiment of the 
present disclosure. 

FIG. 10 depicts a block diagram of an exemplary device 
Suitable for implementing the present methods, in accor 
dance with one embodiment of the present disclosure. 

DETAILED DESCRIPTION 

Reference will now be made in detail to the various 
embodiments of the present disclosure, examples of which 
are illustrated in the accompanying drawings. While 
described in conjunction with these embodiments, it will be 
understood that they are not intended to limit the disclosure 
to these embodiments. On the contrary, the disclosure is 
intended to cover alternatives, modifications and equiva 
lents, which may be included within the spirit and scope of 
the disclosure as defined by the appended claims. Further 
more, in the following detailed description of the present 
disclosure, numerous specific details are set forth in order to 
provide a thorough understanding of the present disclosure. 
However, it will be understood that the present disclosure 
may be practiced without these specific details. In other 
instances, well-known methods, procedures, components, 
and circuits have not been described in detail so as not to 
unnecessarily obscure aspects of the present disclosure. 

Accordingly, embodiments of the present disclosure illus 
trate the implementation of a UE centric system access 
Solution that is configurable to support wireless virtual 
networks. Other embodiments of the present disclosure also 
provide for contention-free quick access at any time across 
the wireless, radio network in a manner that is independent 
of the transmission/receiving point. 

FIG. 1 is a diagram of a wireless, radio network 100 that 
is configured to implement a UE centric system access 
Solution, in accordance with one embodiment of the present 
disclosure. In particular, the network 100 is configured to 
implement DCS associations with UEs in order to enable 
contention-free quick access and fast connection setup for 
access events. Previously those access events implemented 
a contention based initial entry setup process for access 
activities described below. On the other hand, embodiments 
of the present disclosure provide for contention-free, quick 
access and fast connection setup that avoids the initial entry 
setup process under various access activity scenarios, to 
include, but not limited to, a transition from idle to active? 
connection mode; link failure and retry; bandwidth request 
(e.g., for short packet transmissions); uplink resynchroniza 
tion when UE is in idle mode; and UE location update in 
when the UE is in idle mode. 
As shown in FIG. 1, the wireless, radio network 100 

includes a region 110, wherein the region includes a plurality 
of transmission/receive points. At least one transmission/ 
receive point (e.g., transmission/receive point 150) Supports 
access to the wireless, radio network 100 to one or more 
UES. For instance, a representative transmission/receive 
point includes a base station that is configurable to provide 
access to the wireless, radio network 100 to one or more UEs 
that are within signal range of the base station (e.g., station 
155). Representative transmission/receive point 150 is 
drawn as a six-sided polygon, by convention, however other 
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shapes for transmission/receive points are Supported in other 
embodiments. The UEs include mobile and static devices 
configured to transmit and receive information (e.g., voice, 
data, etc.) with other devices using the communication 
network 100. 

For example, the transmission/receive point in the wire 
less, radio network 100 may support one or more types of 
systems, such as those providing Voice services, data ser 
vices, messaging, or any other type of services. For instance, 
wireless systems that provide circuit-switched voice service 
include second-generation wireless telephony technology 
(2G) systems such as Code Division Multiple Access 
(CDMA) and GSM, and third-generation telephony technol 
ogy 3G such as CDMA2000 and UMTS. Also, systems that 
can provide the data service include 2G, 3G, fourth genera 
tion telephony technology (4G), also known as long term 
evolution (LTE), evolution data optimized (EVDO), Wi-Fi, 
etc. Still other types of wireless systems are contemplated, 
including UE centric virtualized radio access networks 
(RAN). 

In some embodiments, radio network 100 is a virtual 
RAN that is configured to implement transmit point virtu 
alization to increase radio access capacity. With transmit 
point virtualization, a network can dynamically select the 
best transmission/receiving point or points to serve a par 
ticular UE, wherein the transmit point selection is transpar 
ent to the UE. For instance, a transmitting/receiving point 
Supports wireless access to the communication network. 
Embodiments of the present disclosure provide for active, 
contention free, and fast access to the communication net 
work for the UE through the use of a dedicated connection 
signature. More particularly, embodiments provide for 
active, contention free, and fast access to access areas 
comprising one or more transmitting/receiving points in 
order to access the communication network. 

Region 110 is configured into one or more access areas. 
For instance, as shown in FIG. 1, region 110 includes access 
areas 121-127. At least one of the access areas includes one 
or more transmission/receive points, wherein the transmis 
sion/receive points provide access to the wireless, radio 
network 100 to one or more UEs that are within signal range. 
For illustration, access area 121 includes a group of trans 
mission/receive points. Other transmission/receive points 
may also include groups of transmission/receive points. In 
that manner, a UE traveling throughout region 110 is able to 
access the wireless, radio network 100 through any support 
ing transmission/receive point in region 110. For example, in 
a virtual RAN, a UE may be served by one or more 
transmission/receive points. Further, the number of trans 
mission/receive points serving a UE may vary over time, and 
the configuration of these transmission/receive points are 
transparent to the UE. In embodiments of the present dis 
closure, the UE-centric DCS based access scheme provides 
for access to the communication network through one or 
more transmission/receive points in region 110, and more 
particularly to transmission/receive points in a correspond 
ing access area (e.g., one of the access areas 121-127). 

Wireless, radio network 100 is configured to include a 
plurality of DCSs that provide active access to one or more 
UEs throughout region 110. By employing a large number of 
well constructed random DCS access sequences (e.g., Zad 
off-Chu code sequences, etc.), and intelligent code and 
access management strategies, DCS assignment is able to 
decouple UEs from transmission/receive points, and enables 
fast connection setup across a virtual radio access network. 
In particular, one UE is served by multiple transmission/ 
receive points that do not have individual cell identifiers. 
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6 
In particular, network 100 is configured to assign a first 

DCS to a first UE. The first DCS, as implemented by the first 
UE, provides active access to the first UE to one or more 
transmission/receive points within a first access area (e.g., 
access area 121). That is, the first UE is able to use the first 
DCS to communicate with any transmission/receive point in 
the first access area during an active connection. As such, the 
first DCS provides active access to the first UE to the 
wireless, radio network through the first access area. 

FIG. 2A is a diagram illustrating a control structure and/or 
hierarchy 200A for implementing a UE centric system 
access solution to a communications network, in accordance 
with one embodiment of the present disclosure. For instance, 
control structure 200A is configurable to control the distri 
bution and management of DCS sequences providing UE 
centric system access to the wireless, radio network of FIG. 
1, in accordance with one embodiment of the present dis 
closure. 
As shown in FIG. 2A, one or more transmission/receive 

points 210 provide wireless access to a radio network, such 
as, the communications network 100 of FIG. 1. For example, 
a transmission/receive point comprises a base station that is 
configurable to provide initial and active access to the 
wireless, radio network for one or more UEs. The transmis 
sion/receive points Support signature sequence detection for 
both initial access and unified/active access. In addition, 
each transmission/receive point maintains the active 
sequence sets for UES it is serving, and potentially will 
serve. In addition, a transmission/receive point is configured 
to support signal strength measurements on an uplink chan 
nel and report the measurements to higher level control. 

In one embodiment, the transmission/receive points are 
grouped into one or more access areas. The access areas are 
associated with one or more access area control nodes 220. 
For instance, at least one access area is associated with a 
corresponding access area control node. The access area 
control node facilitates and/or provides for distribution and 
management of the DCSs used by UEs that are serviced by 
transmission/receive points in the access area. That is, an 
access area control node 220 is configured to manage all 
transmission/receive points in the access area to ensure 
cooperation between transmission/receive points. In particu 
lar, the access area control nodes 220 implement the con 
tention free management of DCSS within its corresponding 
access area. In addition, two or more access area control 
nodes 220 cooperatively provide contention free manage 
ment of DCS between bordering access areas. Further, the 
access area control node provides for the assignment of 
serving transmission/receive points and its optimization for 
each UE based on uplink measurements associated with the 
UE. An access area control node 220 also maintains access 
profiles for UEs serviced by transmission/receive points 
within the access area and notifies each transmission/receive 
point with profiles of UEs serviced within the access area, to 
include unified DCS sequences. Also, an access area control 
node 220 is able to monitor the mobility and positioning of 
UEs within the access area. That information is relayed to 
higher level nodes. Furthermore, the access area control 
node 220 is configured to assign DCS sequences to UES 
during the initial access process, to assign active DCS 
sequences to UES as directed by a network/region control 
node, and to manage soft-switching of DCS sequences 
between two access areas. 
A network/region control node 230 provides for conten 

tion free management of DCSS used within a region. In 
particular, the network/region control node 230 manages the 
underlying access area control nodes 220. For instance, the 
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network/region control node 230 manages the distribution of 
DCS sequences to UES using transmission/receive points 
throughout the region, as implemented through a middle 
control layer of corresponding access area control nodes, 
and a lower control layer of individual transmission/receive 
points. For instance, the network/region control node 230 is 
configurable to assign DCS and UE pairs for use within a 
corresponding region. In addition, the network/region con 
trol node 230 is configurable to shift at least one DCS 
between two access areas in the region to accommodate 
increased demand for DCSs within an access area. That is, 
the network/region control node 230 is configured to 
dynamically coordinate the DCS sequence allocations 
between two or more access areas based on a DCS sequence 
allocation and reuse Strategy. In addition, the network/region 
control node 230 is configured to monitor the mobility of 
UEs in coordination with the access area control nodes 220, 
and to share the access profiles of various UEs between 
various virtual access areas. 

FIG. 2B is a diagram of a control node 200B of the control 
structure of FIG. 2A, in accordance with one embodiment of 
the present disclosure. The control node is representative of 
the access area control node 220 of FIG. 2A, in one 
embodiment. The control node is representative of the 
network/region control node 230 of FIG. 2A, in one embodi 
ment. 

In particular, control node 200B includes a DCS manager 
210 that is configured to distribute and manage the imple 
mentation of DCS/UE pairs within a region. For instance, at 
the network/region control node level, the control node 
200B is configured to distribute groups of DCSs to access 
areas in a reuse pattern to maximize the use of a plurality of 
DCSs. In addition, the control node 200B is configured to 
assign a DCS to a corresponding UE, in a DCS/UE pair, for 
use in an access area. Implementation of the assignment is 
accomplished at the access area control node level. 

Control node 200B includes UE manager 220 that is 
configured to track UEs serviced by transmission/receive 
points within a corresponding access area and/or region. For 
instance, UE manager 220 is able to obtain and store 
location information and other identifying information (e.g., 
DCS assignment, device identifier, etc.) for a corresponding 
UE. In one embodiment, the location information is obtained 
through triangulation of signal strength (e.g., uplink channel 
strength) received by one or more transmission/receive 
points within a signal range of the corresponding UE. In one 
embodiment, the control and management of information 
related to UEs is performed at the network/region control 
node in order to implement contention free management of 
DCS/UE pairs throughout a region. In another embodiment, 
the control and management of information related to UES 
is performed at the access area control node, in one case, in 
order to implement the contention free management of 
DCS/UE pairs at a regional level as managed by the over 
lying network/region control node, and in another case to 
implement the contention free management of DCS UE 
pairs at the access area level as managed by a corresponding 
access area control node. 
The control node 200B also includes a soft switching 

manager 230 that is configured to coordinate the Switching 
of DCS assignments as a UE moves from one access area to 
another. A soft switching manager 230 is located both at the 
access area control node and at the network/region control 
node. As such, soft Switching managers 230 at the both 
levels are able to communicate and cooperatively provide 
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8 
for switching of DCS sequences for a particular UE for 
seamless access to transmit/receive points within a region 
between two access areas. 

FIG. 3A is a diagram 300A of the distribution of a 
plurality of dedicated connection signatures (DCSS) 
throughout a region that includes a plurality of transmission/ 
receive points providing access to a wireless, radio network, 
in accordance with one embodiment of the present disclo 
sure. The plurality of DCS sequences is divided into three 
non-overlapping sets: set{I} for performing initial accesses; 
set {U} for performing active connection accesses; and set 
{R} as reserved sequences. In one embodiment, each UE/de 
vice is assigned a unique DCS sequence from the set {U}, 
after competing authorization through the initial access 
process. 
As previously described, a DCS once assigned in a 

DCS/UE pair provides for UE centric active access to a 
wireless, radio communications network. In particular, the 
DCS provides for an connection to transmission/receive 
points within an access area that is always connected or 
active, even when the UE is in an idle mode. That is, the 
DCS is always valid and is always associated with the UE, 
until further reassignment. This further reduces signaling 
overhead, as an air link is not needed to perform initial 
access connections when performing access events, previ 
ously described (e.g., uplink resynchronization, transitions 
from idle to active modes, etc.). 

FIG. 3B is a diagram of a distribution of DCSs providing 
active access to a wireless, radio network into mobile and 
static UEs, in accordance with one embodiment of the 
present disclosure. As shown in FIG. 3B, the set {U-mobile} 
includes DCS sequences that are assigned to mobile UEs. 
Also, the set {U-static includes DCS sequences that are 
assigned to static UEs (e.g., Smart meters, etc.). 

Turning now to FIG. 3C, a table 300C is shown illustrat 
ing the increase of available DCSs as a serviceable geo 
graphic area of a transmission/receive point is reduced, as a 
deployment trend in present and future wireless cellular 
networks, in accordance with one embodiment of the present 
disclosure. Specifically, table 300C illustrates the use of a 
large number of DCS sequences throughout a region, espe 
cially as the size of a service area of a transmission/receive 
point is reduced, wherein the region includes one or more 
access areas that are made up of one or more transmission/ 
receive points. 

In particular, given a sequence length of 839 bits, two 
sizes of service areas of transmission/receive points (in 
radius) are given. The first service area size is approximately 
13 kilometers (km) like those used in current cellular 
network deployments, whereas the second service area size 
is approximately 5 km emulating present and future cellular 
network deployments. That is, the first service area size 
supports up to 13 km between the UE and the base station 
of a Supporting transmission/receive point, and the second 
service area size is Smaller in that it is configured to Support 
up to 5 km between the UE and the corresponding base 
station. 

For example, as shown in Table 300C when implementing 
a Zadoff-Chu sequence pattern for determining the set of 
random DCS access sequences, both sizes of service areas of 
transmission/receive points give Zero cross-correlation 
between two DCS sequences with the same root at a 
receiver, and very good cross-correlation (e.g., 0.0345) of 
any two DCS sequences having different roots. Both of these 
scenarios give contention free DCS access to the wireless, 
radio network. However, by decreasing the service area size 
of a transmission/receive point, the number of available 
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sequences will increase. For instance, in a service area size 
of 13 km, a cyclical shift within a sequence of 13 is 
implemented to give approximately 53,000 DCS sequences. 
By reducing the service area size to 5 km, a cyclical shift of 
5 can be implemented, which gives approximately 140,000 
DCS sequences for use within a region. This increase of the 
set of DCS sequences also is the case where the sequence 
length is 421 or 211. 

In embodiments, the division of the plurality of DCSs into 
those for static UEs/devices and those for mobile UEs/ 
devices is performed to facilitate differing strategies for 
implementing intelligent code and access management. For 
instance, in one embodiment, for the set {U-static for static 
UEs, a code reuse strategy is implemented throughout a 
region of access areas which maximizes the code reuse 
efficiency. The code reuse strategy is not access specific for 
static UEs. In that manner, this minimizes the set {U-static} 
of DCS sequences used for static devices. This, in turn, 
makes available more DCS sequences for use in the set 
{U-mobile for mobile UEs. 

In one embodiment, FIG. 4 is a diagram illustrating a 
distribution 400 of DCSs for static UEs throughout a region, 
wherein the region comprises a plurality of transmission/ 
receive points providing access to a wireless, radio commu 
nications network. The distribution 400 maximizes the code 
reuse efficiency in order to minimize the number of DCS 
sequences in the set {U-static. In particular, the distribution 
400 relies on a separation of DCS sequences used by static 
UEs by a minimum distance (D-min). That is, two UEs can 
be assigned the same DCS sequence as long as each is 
separated from the other by a D-min distance. 

In the example provided above, the two UEs are identi 
fiable through their respective locations. That is, a UE is 
identified through a unique identifier that comprises a DCS 
and a geographic location of the UE. For instance, location 
of a UE is determined through triangulation of two or more 
signals, including measuring the strength of an uplink chan 
nel strength signal to determine distance from the measuring 
transmit/receive point. That is, through triangulation, a geo 
graphic location of a UE is determined based on uplink 
channel strength measurements from at least two base 
stations of two corresponding transmit/receive points. 

In FIG. 4, UEs W, X, Y, and Z are located in a region that 
comprises a plurality of transmission/receive points provid 
ing wireless, radio access to a communications network. 
DCS sequences are assigned based on the D-min strategy 
outlined above. For instance, UE W is assigned a DCS 
sequence S-12 to make a UE/DCS pair that is uniquely 
identifiable through its DCS sequence and UE location. 
Other pairs include X/S-13, Y/S-11, and Z/S-13. All of the 
pairs co-exist because there is no overlapping between 
geographic areas (e.g., as defined by D-min) between UES. 
In that manner, the UEs X and Z are assigned the same DCS 
(S-13) because they are separated by a distance greater than 
at least D-min. 
On the other hand, for the set {U-mobile for mobile UEs, 

a differing strategy is implemented that maximizes the 
geographic footprint of the access area used throughout a 
region. In addition, the number of available DCS sequences 
is maximized, and the number of the reuse factor is mini 
mized. These are employed in an effort to reduce the 
instances of when soft-switching of DCSS sequences is 
required near the border of two access areas. 

For example, FIG. 5 is a diagram illustrating a reuse 
pattern of DCS sequences throughout a region that is imple 
mented in an efficient UE centric unified system access 
solution that is based on reducing DCS switching for a UE 
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10 
between two access areas, in accordance with one embodi 
ment of the present disclosure. At its core, the code reuse 
strategy as implemented in reuse pattern 500 for mobile UEs 
maximizes the size of access areas in a region, wherein the 
region 500 includes multiple access areas. In addition, the 
pool of DCS sequences is made as large as possible (e.g., 
Supporting reduced service area size of a transmit/receive 
point, increasing the access sequence length, etc.), and the 
reuse factor is reduced to as Small as possible through an 
optimized access division. This strategy provides for reliable 
soft-switching of DCS sequences through the use of mobil 
ity grace areas, as will be further described in relation to 
FIG. 6. In addition, this strategy is further augmented 
through dynamic sequence adjustment between two or more 
aCCCSS aaS. 

As an illustration, FIG. 5 shows a region 500 including six 
access areas 510, 520, 530, 540, 550, and 560. The region 
500 is associated with a plurality of DCS sequences that is 
divided by a reuse factor. For instance, the reuse factor 
shown in FIG. 5 is three, which gives one possible distri 
bution pattern 500. As such, the plurality of DCS sequences 
is divided into three groups: S-1, S-2, and S-3. The pattern 
is configured to provide contention free access for DCS/UE 
pairs that are operational between two adjacent access areas, 
or between transmit/receive points of two adjacent access 
areas. As an illustration, the group S-1 is assigned to access 
areas 530 and 560. Because transmit/receive points, or more 
particularly service areas from these transmit/receive points, 
from both of these access areas 530 and 560 do not overlap 
in coverage in a common geographical area, two UES using 
DCS sequences associated with the group S-1 but serviced 
by different transmit/receive points (e.g., one in access area 
530 and one in access area 560) have contention free access 
to the wireless, radio communications network. Further, the 
group S-2 is assigned to access areas 510 and 550 with no 
overlapping area. Also, the group S-3 is assigned to access 
areas 520 and 540, with no overlapping area. Additionally, 
the size of an access area is determined by the number of 
DCS sequences available to a region, a reuse factor, and the 
UE density throughout the region. 

FIG. 6 is a diagram 600 illustrating a mobility grace area 
630 used for facilitating soft switching of DCSs as a UE 
moves from one access area to another access area, in 
accordance with one embodiment of the present disclosure. 
The distribution and configuration of access areas shown in 
diagram 600 maximizes the geographic footprint of each 
access area used throughout a region in order to reduce the 
instances of soft-switching of DCS sequences near the 
border of two access areas. 

In particular, diagram 600 includes two access areas 610 
and 620, wherein the size of the access areas are maximized 
depending on the various factors listed above to minimize 
the instances of Soft-switching. Access area 610 is assigned 
to a first group of DCS sequences, S-1. Access area 620 is 
assigned to a second group of DCS sequences, S-2, wherein 
the DCS sequences in the groups S-1 and S-2 do not overlap 
in order to provide for contention free access to the com 
munications network for DCS/UE pairs. In addition, access 
area 610 is adjacent to access area 620 and share a border 
615. 
A mobility grace area 630 is included to provide for 

reliable soft-switching of DCS sequences as a UE moves 
between the two access areas 610 and 620. In particular, the 
mobility grace area 630 is located at the border 615 between 
the two access areas 610 and 620 and provides for universal 
access to DCS sequences from both of the access areas 610 
and 620. That is, transmission/receive points within the 
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mobility grace area 630 are able to accommodate active 
accesses to the underlying wireless, radio communications 
network for any DCS/UE pair that is associated with one of 
the access areas 610 and 620. In that manner, the mobility 
grace area 630 acts as a neutral Zone in which DCS/UE pairs 
can operate without Switching DCS sequences. This greatly 
reduces the effect of “ping-pong’ hysteresis involved when 
Switching from one DCS associated with one access area to 
another DCS associated with another access area each time 
a UE crosses the border. 

In addition, the mobility grace area 630 promotes reliable 
soft-switching as a Switch is made when it is determined that 
the corresponding UE is well within the boundary of the new 
access area and has moved away from the old access area. 
In that case, once the determination is made, a Switch to a 
new DCS associated with the new access area is assigned to 
the corresponding UE, and communications with the wire 
less, radio network continues for the UE using the new DCS. 
For instance, FIG. 6 illustrates the movement along path 650 
of a UE device from a first position at point 651 associated 
with time t-1 to a second position at point 659 that is 
associated with time t-2. As the UE device moves within the 
mobility grace area 630 it maintains its old DCS sequence 
first assigned through the access area control node associ 
ated with access area 610, even after crossing the access area 
boundary 615 and accessing the network using transmission/ 
receive points from access area 620. When it is determined 
that the UE has fully moved away from the access area 610 
(e.g., at a point 655 along path 650), the UE is assigned a 
new DCS from the group of DCS sequences given to access 
area 620. 

The management of DCS sequences between different 
access areas allows for dynamic sequence adjustment 
between two or more access areas, in one embodiment. For 
instance, one or more control nodes (e.g., an access area 
control node and/or network/region control node) is able to 
determine when a large number of UEs are moving into or 
are present in a given access area. In order to accommodate 
for the increased number of UEs, DCS sequences from an 
access area that is underutilized may be dynamically trans 
ferred for use within the access area that is over-utilized for 
a temporary period of time. As an example, a first group of 
DCS sequences is assigned to a first access area, and a 
second group of DCS sequences is assigned to a second 
access area. Dynamic code share allows for a DCS sequence 
originally assigned to the first group serving the first access 
area to be newly assigned to the second group for use within 
the second access area. 

FIG. 7 is a flow diagram 700 illustrating a method for 
configuring a network, and more specifically for providing 
system access to a wireless, radio communications network 
for a plurality of UEs, in accordance with one embodiment 
of the present disclosure. In one embodiment, the method 
outlined in diagram 700 is implementable within network 
100 shown in FIG. 1 for providing system access using a 
DCS sequence. 
At 710, the method includes configuring a plurality of 

transmission/receive points providing wireless radio access 
into at least one access area. The plurality of transmission/ 
receive points is provided in a region, wherein the region 
includes one or more access areas, and wherein at least one 
access area includes one or more transmission/receive 
points. At the fundamental level, at least one transmission/ 
receive point comprises a base station Supporting wireless 
radio access to a communications network. 

At 720, the method includes providing a plurality of DCS 
sequences for use in providing active access to the commu 
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12 
nications network for a plurality of UEs. The DCS 
sequences are assigned in a DCS/UE pair, after the UE is 
authorized to the network through an initial access process. 
After authorization, the UE is assigned a DCS to actively 
access the communications network in any of a series of 
access events, including, in part, an uplink re-synchroniza 
tion, transition from idle to active mode (e.g., used for 
connecting a UE back to a wireless network through a 
Supporting transmission/receive point in an access area 
when the UE is coming out of an idle mode), virtual 
handover (e.g., between different radio access technologies), 
link failure and retry, UE location updating (e.g., during idle 
mode), and used for sending communication between trans 
mission/receive points in an access area and a UE (e.g., 
bandwidth request for short packet transmissions). 
At 730, the method includes configuring a first group of 

DCS sequences, including one or more DCS sequences from 
the plurality of DCSs. DCS sequences in the first group 
provide for active access to transmission/receive points in a 
first access area. In particular, the DCS sequences are 
associated with one or more UEs from the plurality of UEs. 
That is, a DCS/UE pair provides for a UE centric model, 
wherein the corresponding DCS allows active access to the 
UE to transmission/receive points within the first access 
aca. 

In another embodiment, the DCS sequences are config 
ured into one or more groups of DCS sequences. The groups 
are formed according to a reuse factor, wherein one group of 
DCS sequences is assignable to one or more access areas. 
More particularly, the groups of DCS sequences are assigned 
to access areas in a pattern in Such a way to promote 
contention free access to the wireless, radio communications 
network between transmission/receive points of two adja 
cent access areas. For instance, the reuse pattern 500 of DCS 
sequences previously described in relation to FIG. 5 is 
formed according to a reuse factor of three in an effort to 
reduce the instances of soft-switching of DCS sequences 
between two access areas. 

FIG. 8 is a flow diagram 800 illustrating a method for 
providing system access to a wireless, radio communica 
tions network for a UE, in accordance with one embodiment 
of the present disclosure. In another embodiment, flow 
diagram 800 is implemented within a computer system 
including a processor and memory coupled to the processor 
and having stored therein instructions that, if executed by the 
computer system causes the system to execute a method for 
program execution that is capable of providing system 
access to a wireless, radio communications network for a 
UE. In still another embodiment, instructions for performing 
a method are stored on a non-transitory computer-readable 
storage medium having computer-executable instructions 
for causing a computer system to perform a method for 
program execution that is capable of providing system 
access to a wireless, radio communications network for a 
UE. The method outlined in flow diagram 800 is imple 
mentable by one or more components of the systems and 
devices 200B and computer system 1000 of FIGS. 2B and 
10, respectively. 
At 810, the method includes validating a UE upon initial 

entry to a communications network through a corresponding 
transmission/receive point. The communications network 
includes a plurality of transmission/receive points, one of 
which includes a base station Supporting wireless radio 
access to the communications network for one or more UES 
in its serviceable area. 
At 820, the method includes assigning a DCS to the UE, 

as a DCS/UE pair. More particularly, the DCS provides 
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active access for the UE to transmission/receive points 
providing wireless radio access to the communications net 
work. At least one transmission/receive point includes a base 
station provides wireless radio access. 

In one embodiment, the DCS provides active access for 
the UE to transmission/receive points grouped into an access 
area. For instance, the method includes configuring a plu 
rality of DCS sequences into one or more groups based on 
a reuse factor. A group of DCS sequences is assignable to 
one or more access areas, wherein one or more transmission/ 
receive points in at least one access area provides for 
wireless radio access to the communications network. The 
groups are assigned to access areas in a pattern that promotes 
contention free access to DCS/UE pairs at least between 
transmission/receive points of two adjacent access areas. 

FIG. 9A is a diagram illustrating a dynamic distance 
aware solution for assigning DCS/UE pairs within a region 
of transmission/receive points 910, wherein the transmis 
sion/receive points provide wireless access to a communi 
cations network, in accordance with one embodiment of the 
present disclosure. The UE centric unified system access 
solution provides for a DCS allocation and DCS code reuse 
strategy for mobile UEs that assigns DCS sequences to UES 
depending on a distance separation (D-min). The maximized 
reuse distance (e.g., D-min) is based on available numbers 
of DCS sequences, and the UE density. In particular, a UE 
(“Z”) is assigned a DCS sequence of S-13 after checking to 
determine that no other UE is assigned the same DCS 
sequence within a minimum distance (D-min). Correspond 
ingly, another UE labeled “X” is also assigned a DCS 
sequence of S-13 because the separation between locations 
of the two UEs (“X” and “Z”) is more than at least D-min. 

In one embodiment, a central node is configured to 
monitor location and DCS/UE pair assignments. That is, a 
UE identifier includes the DCS sequence and location infor 
mation for a corresponding UE. That is, only one level 
operating system control is needed at a network/region 
control node level. As such, access areas are not utilized 
within the dynamic distance aware solution. 

Additionally, mobile UEs can be further categorized 
based on different mobility levels. The different mobility 
levels are associated with different reuse distance thresholds 
(D-min). For instance, mobile UEs can be categorized into 
a slow or fast categories. Those UEs categorized as being 
slow may be associated with a D-min that is less than a 
D-min for UES categorized as being fast. Additional catego 
ries for differentiating UEs are contemplated and supported 
in other embodiments. 
FIG.9B is a diagram 900B illustrating the movement of 

two UE devices assigned with the same DCS and the various 
Solutions implemented for contention free access to the 
wireless, radio network, in accordance with one embodiment 
of the present disclosure. FIG.9B illustrates the implemen 
tation of the dynamic distance aware solution first shown in 
FIG. 9A, and as such, only one control node is required for 
DCS/UE pair management, in one embodiment. 

For instance, diagram 900B shows the movement of 
UE-X along path930 and the movement of UE-Yalong path 
940. At point 931, at time t-1, a control node (not shown) 
assigns a DCS sequence (DCS S-11) to UE-X for use in 
accessing the wireless communications network. Further 
more, at point 941, at time t-2, the control node also assigns 
DCS S-11 to UE-Y for use in accessing the wireless com 
munications network. The two UEs are separated by a 
distance (e.g., separated by at least a D-min) such that there 
is contention free access to the communications network. 
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However, at time t-3, UE-X is located at point 935 along 

path 930 and UE-Y is located at point 945 along path 940. 
Moreover, the two UEs are located within a D-min distance 
of each other. That is, UE-Y is located in an area 950 defined 
by the location of UE-X at point 935 and D-min. The control 
node is able to monitor the movement of either or both of the 
UEs in order to provide contention free access to the 
wireless communications network. 

In one embodiment, the control node is able to reassign 
the DCS used by UE-Y at or before point 945 along path 
940. That is, the control node provides for soft-switching of 
DCS sequences when it is determined that any two UEs are 
within a certain range (e.g., the range may be greater than, 
less than, or equal to D-min), and moving closer to each 
other. As such, since UE-Y is now assigned to a new DCS, 
the DCS sequence S-11 used by UE-X at point 935 is able 
to provide contention free access to the communications 
network because no other UE using the same DCS is within 
the D-min area 950. 

In another embodiment, a Zero Switching solution is 
provided. In particular, as the control node determines that 
any two UES are within a certain range (e.g., the range may 
be greater than, less than, or equal to D-min), and moving 
closer to each other, a multiplexing of the DCS sequence is 
implemented to provide contention free access to the wire 
less, radio communications network. For instance, fre 
quency or time multiplexing (using different Sub-frames) 
may be implemented to provide contention free access to the 
communications network. 

FIG. 10 is a block diagram of an example of a computing 
system 1000 capable of implementing embodiments of the 
present disclosure. Computing system 1000 broadly repre 
sents any single or multi-processor computing device or 
system capable of executing computer-readable instructions. 
Examples of computing systems 1000 include, without 
limitation, workstations, laptops, client-side terminals, serv 
ers, distributed computing systems, handheld devices, or any 
other computing system or device. In its most basic con 
figuration, computing system 1000 may include at least one 
processor 1010 and a system memory 1040. 

Both the central processing unit (CPU) 1010 and the 
graphics processing unit (GPU) 1020 are coupled to memory 
1040. System memory 1040 generally represents any type or 
form of volatile or non-volatile storage device or medium 
capable of storing data and/or other computer-readable 
instructions. Examples of system memory 1040 include, 
without limitation, RAM, ROM, flash memory, or any other 
suitable memory device. In the example of FIG. 10, memory 
1040 is a shared memory, whereby the memory stores 
instructions and data for both the CPU 1010 and the GPU 
1020. Alternatively, there may be separate memories dedi 
cated to the CPU 1010 and the GPU 1020, respectively. The 
memory can include a frame buffer for storing pixel data 
drives a display screen 1030. 
The computing system 1000 includes a user interface 

1060 that, in one implementation, includes an on-screen 
cursor control device. The user interface may include a 
keyboard, a mouse, and/or a touch screen device (a touch 
pad). 
CPU 1010 and/or GPU 1020 generally represent any type 

or form of processing unit capable of processing data or 
interpreting and executing instructions. In certain embodi 
ments, processors 1010 and/or 1020 may receive instruc 
tions from a software application or hardware module. These 
instructions may cause processors 1010 and/or 1020 to 
perform the functions of one or more of the example 
embodiments described and/or illustrated herein. For 
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example, processors 1010 and/or 1020 may perform and/or 
be a means for performing, either alone or in combination 
with other elements, one or more of the monitoring, deter 
mining, gating, and detecting, or the like described herein. 
Processors 1010 and/or 1020 may also perform and/or be a 
means for performing any other steps, methods, or processes 
described and/or illustrated herein. 

In some embodiments, the computer-readable medium 
containing a computer program may be loaded into com 
puting system 1000. All or a portion of the computer 
program stored on the computer-readable medium may then 
be stored in system memory 1040 and/or various portions of 
storage devices. When executed by processors 1010 and/or 
1020, a computer program loaded into wireless communi 
cations device 1000 may cause processor 1010 and/or 1020 
to perform and/or be a means for performing the functions 
of the example embodiments described and/or illustrated 
herein. Additionally or alternatively, the example embodi 
ments described and/or illustrated herein may be imple 
mented in firmware and/or hardware. 
Embodiments of the present disclosure may be imple 

mented by using hardware only or by using Software and a 
necessary universal hardware platform. Based on Such 
understandings, the technical solution of the present inven 
tion may be embodied in the form of a software product. The 
Software product includes a number of instructions that 
enable a computer device (personal computer, server, or 
network device) to execute the method provided in the 
embodiments of the present disclosure. 

Embodiments described herein may be discussed in the 
general context of computer-executable instructions residing 
on some form of computer-readable storage medium, such 
as program modules, executed by one or more computers or 
other devices. By way of example, and not limitation, the 
Software product may be stored in a nonvolatile or non 
transitory computer-readable storage media that may com 
prise non-transitory computer storage media and communi 
cation media. Generally, program modules include routines, 
programs, objects, components, data structures, etc., that 
perform particular tasks or implement particular abstract 
data types. The functionality of the program modules may be 
combined or distributed as desired in various embodiments. 

Computer storage media includes Volatile and nonvola 
tile, removable and non-removable media implemented in 
any method or technology for storage of information Such as 
computer-readable instructions, data structures, program 
modules or other data. Computer storage media includes, but 
is not limited to, random access memory (RAM), read only 
memory (ROM), electrically erasable programmable ROM 
(EEPROM), flash memory or other memory technology, 
compact disk ROM (CD-ROM), USB flash disk, digital 
versatile disks (DVDs) or other optical storage, magnetic 
cassettes, magnetic tape, removable hard disk, magnetic disk 
storage or other magnetic storage devices, or any other 
medium that can be used to store the desired information and 
that can be accessed to retrieve that information. 

Communication media can embody computer-executable 
instructions, data structures, and program modules, and 
includes any information delivery media. By way of 
example, and not limitation, communication media includes 
wired media such as a wired network or direct-wired con 
nection, and wireless media Such as acoustic, radio fre 
quency (RF), infrared and other wireless media. Combina 
tions of any of the above can also be included within the 
Scope of computer-readable media. 

Thus, according to embodiments of the present disclosure, 
apparatus and methods are described which illustrate the 
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implementation of a UE centric Solution for accessing a 
virtual radio access network. Embodiments of the present 
invention provide for DCS/UE pair assignments that allow 
for UE oriented fast connection setup in an always connec 
tion fashion throughout a region including one or more 
transmission/receive points used for wireless access to a 
communications network. In other embodiments, the UE 
centric Solution provides for reduced signaling overhead, as 
no control signaling is required when moving from one 
transmission/receive point to another, as both transmit/ 
receive points recognize the DCS/UE pair as giving active 
access to the wireless, radio communications network. 

While the foregoing disclosure sets forth various embodi 
ments using specific block diagrams, flowcharts, and 
examples, each block diagram component, flowchart step, 
operation, and/or component described and/or illustrated 
herein may be implemented, individually and/or collec 
tively, using a wide range of hardware, Software, or firmware 
(or any combination thereof) configurations. In addition, any 
disclosure of components contained within other compo 
nents should be considered as examples because many other 
architectures can be implemented to achieve the same func 
tionality. 
The process parameters and sequence of steps described 

and/or illustrated herein are given by way of example only 
and can be varied as desired. For example, while the steps 
illustrated and/or described herein may be shown or dis 
cussed in a particular order, these steps do not necessarily 
need to be performed in the order illustrated or discussed. 
The various example methods described and/or illustrated 
herein may also omit one or more of the steps described or 
illustrated herein or include additional steps in addition to 
those disclosed. 

While various embodiments have been described and/or 
illustrated herein in the context of fully functional comput 
ing systems, one or more of these example embodiments 
may be distributed as a program product in a variety of 
forms, regardless of the particular type of computer-readable 
media used to actually carry out the distribution. The 
embodiments disclosed herein may also be implemented 
using Software modules that perform certain tasks. These 
Software modules may include Script, batch, or other execut 
able files that may be stored on a computer-readable storage 
medium or in a computing system. These software modules 
may configure a computing system to perform one or more 
of the example embodiments disclosed herein. One or more 
of the software modules disclosed herein may be imple 
mented in a cloud computing environment. Cloud comput 
ing environments may provide various services and appli 
cations via the Internet. These cloud-based services (e.g., 
Software as a service, platform as a service, infrastructure as 
a service, etc.) may be accessible through a Web browser or 
other remote interface. Various functions described herein 
may be provided through a remote desktop environment or 
any other cloud-based computing environment. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes Substitutions, and alterations can be made herein 
without departing from the spirit and scope of the invention 
as defined by the appended claims. Many modifications and 
variations are possible in view of the above teachings. The 
embodiments were chosen and described in order to best 
explain the principles of the invention and its practical 
applications, to thereby enable others skilled in the art to 
best utilize the invention and various embodiments with 
various modifications as may be Suited to the particular use 
contemplated. 
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Moreover, the scope of the present application is not 
intended to be limited to the particular embodiments of the 
process, machine, manufacture, composition of matter, 
means, methods and steps described in the specification. As 
one of ordinary skill in the art will readily appreciate from 
the disclosure of the present invention, processes, machines, 
manufacture, compositions of matter, means, methods, or 
steps, presently existing or later to be developed, that 
perform Substantially the same function or achieve Substan 
tially the same result as the corresponding embodiments 
described herein may be utilized according to the present 
invention. Accordingly, the appended claims are intended to 
include within their scope Such processes, machines, manu 
facture, compositions of matter, means, methods, or steps. 

Embodiments according to the present disclosure are thus 
described. While the present disclosure has been described 
in particular embodiments, it should be appreciated that the 
disclosure should not be construed as limited by such 
embodiments, but rather construed according to the below 
claims. 

The invention claimed is: 
1. A method for communication, comprising: 
allocating, by a first control node in a first network area, 

a first identity (ID) information to a first user equipment 
(UE) when the first UE accesses the first network area, 
wherein the first ID information comprises a first 
dedicated connection signature (DCS) sequence 
assigned to the first UE, and the first ID information 
uniquely identifies the first UE in the first network area, 
and wherein the first ID information is used for decou 
pling the first UE from any of transmission/receive 
points in the first network area; and 

transmitting, by the first control node, the first ID infor 
mation to the first UE in the first network area. 

2. The method of claim 1, wherein the first DCS sequence 
is independent of any of transmission/receive points and the 
first control node in the first network area. 

3. The method of claim 1, wherein the first DCS sequence 
is a random DCS access sequence. 

4. The method of claim 1, wherein the first DCS sequence 
is used for performing one or more of location update, 
Uplink timing, identifying data, pilot and control transmis 
sion by the first UE, and UE mobility monitoring in the first 
network. 

5. The method of claim 1, wherein allocating, by the first 
control node in the first network area, the first ID informa 
tion further comprises: 

if the first UE is a mobile UE, allocating, by the first 
control node, the first DCS sequence to the first UE, 
wherein the first DCS sequence uniquely identifies the 
first UE in the first network area; 

if the first UE is a static UE, allocating, by the first control 
node, the first DCS sequence to the first UE, wherein 
the first DCS sequence and the location information are 
used for uniquely identifying the first UE in the first 
network area. 

6. The method of claim 5, wherein the first mobile UE 
DCS sequence is allocated to a second mobile UE by a 
second control node in a second network area, wherein the 
network area having at least one access area served by at 
least one transmission/receive point, and the second network 
area is unadjacent with the first network area. 

7. The method of claim 5, wherein the first static UE DCS 
sequence is allocated to a second static UE by the first 
control node if the distance of the first static UE and the 
second static UE is longer than D-mindistance. 

18 
8. The method of claim 1, wherein managing, by the first 

control node, soft switching of the first DCS sequence in an 
overlap coverage area of two adjacent network areas, and 
wherein the two adjacent network areas are two access areas 

5 having an overlap. 
9. The method of claim 1, wherein transmitting, by the 

first control node, the first ID information to at least one first 
transmission/receive point serving a corresponding access 
aca. 

" 10. A control node for communication, comprising: 
a processor; and 
a non-transitory computer readable storage medium stor 

ing programming for execution by the processor, the 
15 programming including instructions to: 

allocate a first identity (ID) information to a first user 
equipment (UE) when the first UE accesses a first 
network area, wherein the first ID information com 
prises a first dedicated connection signature (DCS) 

2O sequence assigned to the first UE, and the first ID 
information uniquely identifies the first UE in the first 
network area, and wherein the first ID information is 
used for decoupling the first UE from any of transmis 
sion/receive points in the first network area; and 

25 transmit the first ID information to at least one first 
transmission/receive point serving a corresponding 
access area or the first UE in the first network area. 

11. The control node of claim 10, wherein the first DCS 
sequence is independent of any of transmission/receive 

30 points and control nodes in the first network area. 
12. The control node of claim 10, wherein the first DCS 

sequence is a random DCS access sequence. 
13. The control node of claim 10, wherein 
if the first UE is a mobile UE, the control node allocates 

35 the first DCS sequence to the first UE, wherein the first 
DCS sequence uniquely identifies the first UE in the 
first network area; 

if the first UE is a static UE, the control node allocates the 
first DCS sequence to the first UE, wherein the first 

40 DCS sequence and the location information are used 
for uniquely identifying the first UE in the first network 
aca. 

14. A method for communication, comprising: 
receiving, by a first transmission/receive point in a first 

45 network area comprising at least two cells, a first 
identity (ID) information from a network node in the 
first network area, wherein the first ID information 
comprises a first dedicated connection signature (DCS) 
assigned to a first user equipment (UE), and the first ID 

50 information uniquely identifies the first UE in the first 
network area, and wherein the first ID information is 
used for decoupling the first UE from any of transmis 
sion/receive points in the first network area; and 

transmitting, by the first transmission/receive point, the 
55 first ID information when the first UE accesses the first 

network area. 
15. The method of claim 14, wherein the first DCS 

sequence is independent of any of transmission/receive 
points and control nodes in the first network area. 

60 16. The method of claim 14, further comprising main 
taining, by the first transmission/receive point, a table iden 
tifying a relationship between the first UE and the first ID 
information. 

17. The method of claim 14, wherein: 
65 the first ID information comprises the first DCS allocated 

to the first UE, and the first DCS uniquely identifies the 
first UE in the first network area; or 
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the first ID information comprises the first DCS and a 
location information of the first UE, and the first DCS 
and the location information of the first UE are used for 
uniquely identifying the first UE in the first network 
aCa. 

18. A transmission/receive point for allocating identifier 
information, comprising: 

a processor; and 
a non-transitory computer readable storage medium stor 

ing programming for execution by the processor, the 
programming including instructions to: receive, by a 
first transmission/receive point in a first network area, 
a first identity (ID) information from a network node in 
a first network area, wherein the first ID information 
comprises a first dedicated connection signature (DCS) 
assigned to a first user equipment (UE), and the first ID 
information uniquely identifies the first UE in the first 
network area, and wherein the first ID information is 
used for decoupling the first UE from any of transmis 
sion/receive points in the first network area; and 

transmit the first ID information when the first UE 
accesses the first network area. 

19. The transmission/receive point of claim 18, wherein 
the first DCS sequence is independent of any of transmis 
sion/receive points and control nodes in the first network 
aCa. 

20. The transmission/receive point of claim 18, wherein 
the first ID information comprises the first DCS allocated 

to the first UE, and the first DCS uniquely identifies the 
first UE in the first network area; or 

the first ID information comprises the first DCS and a 
location information of the first UE, and the first DCS 
and the location information of the first UE are used for 
uniquely identifies the first UE in the first network area. 

21. A method for communication, comprising: 
receiving, by a first UE in a first network area comprising 

at least two cells, a first identity (ID) information from 
a network node in the first network area, wherein the 
first ID information comprises a first dedicated con 
nection signature (DCS) assigned to a first user equip 
ment (UE), and the first ID information uniquely iden 
tifies the first UE in the first network area, and wherein 
the first ID information is used for decoupling the first 
UE from any of transmission/receive points in the first 
network area; and 
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communicating, by the first UE, with the first network 

area based on the first ID information. 
22. The method of claim 21, wherein the first DCS 

sequence is independent of any of transmission/receive 
points and control nodes in the first network area. 

23. The method of claim 21, wherein 
if the first UE is a mobile UE, a control node allocates the 

first DCS sequence to the first UE, wherein the first 
DCS sequence uniquely identifies the first UE in the 
first network area; 

if the first UE is a static UE, the control node allocates the 
first DCS sequence to the first UE, wherein the first 
DCS sequence and the location information are used 
for uniquely identifying the first UE in the first network 
aCa. 

24. A user equipment (UE) in a first network area com 
prising at least two cells, comprising: 

a processor; and 
a non-transitory computer readable storage medium stor 

ing programming for execution by the processor, the 
programming including instructions to: 

receive a first identity (ID) information from a network 
node in the first network area, wherein the first ID 
information comprises a first dedicated connection sig 
nature (DCS) assigned to a first user equipment (UE), 
and the first ID information uniquely identifies the first 
UE in the first network area, and wherein the first ID 
information is used for decoupling the first UE from 
any of transmission/receive points in the first network 
area; and 

communicate with the first network area based on the first 
ID information. 

25. The UE of claim 24, wherein the first DCS sequence 
is independent of any of transmission/receive points and 
control nodes in the first network area. 

26. The UE of claim 25, wherein 
if the first UE is a mobile UE, a control node allocates the 

first DCS sequence to the first UE, wherein the first 
DCS sequence uniquely identifies the first UE in the 
first network area; 

if the first UE is a static UE, the control node allocates the 
first DCS sequence to the first UE, wherein the first 
DCS sequence and the location information are used 
for uniquely identifying the first UE in the first network 
aCa. 


