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SWITCHING OF USERS BETWEEN CO-EXISTENCE
WIRELESS SYSTEMS

[0001] The present application claims priority to provisional U.S. Application Serial

No. 61/716,999, entitled "METHOD AND APPARATUS FOR SUPPORTING

WIRELESS COMMUNICATION VIA A SMALL CELL," filed October 22, 2012, and

incorporated herein by reference in its entirety.

BACKGROUND

I. Field

[0002] The present disclosure relates generally to communication, and more

specifically to techniques for supporting wireless communication.

II. Background

[0003] Wireless communication systems are widely deployed to provide various

communication content such as voice, video, packet data, messaging, broadcast, etc.

These wireless systems may be multiple-access systems capable of supporting multiple

users by sharing the available system resources. Examples of such multiple-access

systems include Code Division Multiple Access (CDMA) systems, Time Division

Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)

systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-

FDMA) systems.

[0004] A wireless system may include one or more base stations that can support

communication for one or more user equipments (UEs). A UE may communicate with

a base station via the downlink and uplink. The downlink (or forward link) refers to the

communication link from the base station to the UE, and the uplink (or reverse link)

refers to the communication link from the UE to the base station.

[0005] Multiple wireless systems utilizing different radio technologies may be

deployed in a given geographic area. Any number of UEs may be located with the

geographic area. Each UE may support one or more of the radio technologies utilized

by the multiple wireless systems. It may be desirable to efficiently support

communication for the UEs via the multiple wireless systems.



SUMMARY

[0006] Techniques for switching UEs between different wireless systems are

disclosed herein. The techniques may be used to switch a UE between a plurality of

wireless systems that may be deployed in any manner. The techniques may be

especially applicable for switching a UE between wireless systems of a small cell. A

small cell may include an access point for a wireless local area network (WLAN)

system and a femto cell for a cellular system. The small cell may perform certain

control functions such as (i) switching of UEs between wireless systems of the small

cell and (ii) possibly switching of UEs between the wireless systems of the small cell

and wireless systems external to the small cell. A UE communicating with a wireless

system (e.g., the WLAN system) in the small cell may be switched to another wireless

system (e.g., the cellular system) in the small cell in order to obtain better performance.

The UE may also be switched to a wireless system external to the small cell (e.g., a

macro cell) if the wireless systems in the small cell cannot provide satisfactory

performance for the UE. The small cell may control switching of UEs between wireless

systems.

[0007] In one design, a UE located within the coverage of a plurality of wireless

systems and communicating with a first wireless system among the plurality of wireless

systems may be identified. Metrics of the UE for the plurality of wireless systems may

be determined. The metrics may be related to at least one of efficiency, service charge,

service subscription, application type, or buffer size. Whether to switch the UE from

the first wireless system to another one of the plurality of wireless systems may be

determined based on the metrics of the UE for the plurality of wireless systems. In one

design, switching priorities of the UE for the plurality of wireless systems may be

determined based on the metrics of the UE for the plurality of wireless systems.

Whether to switch the UE from the first wireless system to another wireless system may

be determined based on the switching priorities of the UE for the plurality of wireless

systems and possibly based further on congestion in the first wireless system.

[0008] Various aspects and features of the disclosure are described in further detail

below.



BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows an exemplary system deployment.

[0010] FIG. 2 shows a process for switching UEs between wireless systems.

[0011] FIG. 3 shows another process for switching UEs between wireless systems.

[0012] FIG. 4 shows a process for communicating by a UE.

[0013] FIG. 5 shows a block diagram of a network entity and a UE.

[0014] FIG. 6 shows a block diagram of a small cell and a UE.

DETAILED DESCRIPTION

[0015] The techniques described herein may be used for various wireless

communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and

other wireless systems. The terms "system" and "network" are often used

interchangeably. A CDMA system may implement a radio technology such as

Universal Terrestrial Radio Access (UTRA), cdma2000, etc. UTRA includes Wideband

CDMA (WCDMA), Time Division Synchronous CDMA (TD-SCDMA), and other

variants of CDMA. cdma2000 includes IS-2000, IS-95 and IS-856 standards. A

TDMA system may implement a radio technology such as Global System for Mobile

Communications (GSM). An OFDMA system may implement a radio technology such

as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.1 1 (Wi-Fi

and Wi-Fi Direct), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA,

E-UTRA, and GSM are part of Universal Mobile Telecommunication System (UMTS).

3GPP Long Term Evolution (LTE) and LTE-Advanced (LTE-A), in both frequency

division duplexing (FDD) and time division duplexing (TDD), are recent releases of

UMTS that use E-UTRA, which employs OFDMA on the downlink and SC-FDMA on

the uplink. UTRA, E-UTRA, GSM, UMTS, LTE and LTE-A are described in

documents from an organization named "3rd Generation Partnership Project" (3GPP).

cdma2000 and UMB are described in documents from an organization named "3rd

Generation Partnership Project 2" (3GPP2). The techniques described herein may be

used for the wireless systems and radio technologies mentioned above as well as other

wireless systems and radio technologies.

[0016] FIG. 1 shows an exemplary system deployment 100 in which various

aspects of the present disclosure may be implemented. A small cell 120 may support

communication for a small geographic area such as a home, an apartment, an office, a



shop, etc. Small cell 120 may include an access point (AP) 122 supporting

communication via a first radio technology and a femto cell 124 supporting

communication via a second radio technology. Access point 122 may be part of a

WLAN system providing WiFi service, and femto cell 124 may be part of a cellular

system providing cellular service. A WLAN system is a wireless system supporting

communication for a small geographic area, e.g., a home, an office, etc. A cellular

system is a wireless system supporting communication for a large geographic area, e.g.,

a city, a state, a country, etc. Small cell 120 may thus support communication for

multiple co-existence wireless systems, which are wireless systems with overlapping

coverage and under the control of a common network entity. A network entity may be

any entity that is not a UE and may also be referred to as a wireless node, etc.

[0017] Access point 122 may support a radio technology such as WiFi, Hiperlan, or

some other WLAN radio technology. Access point 122 may support communication for

a basic service set (BSS), which includes a set of stations that can communicate with

each other. The BSS may also be referred to as a WLAN system.

[0018] Femto cell 124 may support a radio technology such as LTE, WCDMA,

CDMA IX, GSM, etc. Femto cell 124 may also be referred to as a home base station

(HBS), a home access point (HAP), a home Node B (HNB), a home evolved Node B

(HeNB), etc. Femto cell 124 may be configured to provide restricted access for a group

of UEs, which may belong in a closed subscriber group (CSG). Femto cell 124 may

allow a network operator to extend the coverage of a cellular system, to increase

capacity, and/or to obtain other advantages. Femto cell 124 may be considered as part

of the cellular system and may communicate with other network entities in the cellular

system. Femto cell 124 may operate as described in 3GPP TR 25.820, entitled "3G

Home NodeB Study Item Technical Report," which is publicly available. Femto cell

124 may also operate as described in documents for other radio technologies. Femto

cell 124 may include a radio network controller (RNC), which may perform some

functions normally performed by an RNC in a cellular system.

[0019] Access point 122 and femto cell 124 may be coupled to a router 126, which

may be coupled to the Internet 148 or some other data network. Router 126 may route

traffic data between access point 122 and femto cell 124 and other entities. Access

point 122 and femto cell 124 may further be coupled to a small cell controller 140,

which may perform coordination and control functions for these entities. Small cell

controller 140 may include various modules to perform coordination and control



functions, such as a switching manager 142 that can switch UEs between the WLAN

system and the cellular system in small cell 120. Small cell controller 140 may

communicate with entities in a core network 150, which may include various network

entities supporting communication and other services for UEs.

[0020] In an exemplary design, small cell 120 may be a physical hardware module

or unit (e.g., a commercially available product), which may be purchased by a user and

installed in a home, an apartment, etc. The hardware module for small cell 120 may

include a first module (e.g., an integrated circuit (IC) chip or a circuit board) for access

point 122, a second module for femto cell 124, a third module for router 126, and a

fourth module for small cell controller 140. The fourth module for small cell controller

140 may include a memory storing various software modules, one of which may be

switching manager 142. In general, small cell 120 may include any number of hardware

modules. Each hardware module may perform any set of functions and may support

access point 122, or femto cell 124, or router 126, or small cell controller 140, or a

combination thereof. The functions of each of access point 122, femto cell 124, router

126, and small cell controller 140 may be implemented in software and/or hardware on

one or more hardware modules of small cell 120.

[0021] A base station 132 may support communication for a relatively large

geographic area, e.g., up to 10 kilometer (Km) in radius. A coverage area of base

station 132 and/or a base station subsystem serving this coverage area may be referred

to as a macro cell. Base station 132 may be part of a cellular system 130, which may

include other base stations not shown in FIG. 1 for simplicity. Cellular system 130 may

support the same radio technology as femto cell 124 or a different radio technology.

Base station 132 may couple to a system controller 134, which may provide

coordination and control for base station 132 and other base stations. System controller

134 may further couple to core network 150.

[0022] UEs 110 to 116 may be dispersed throughout the coverage area of small cell

120, and each UE may be stationary or mobile. A UE may also be referred to as a

mobile station, a terminal, an access terminal, a subscriber unit, a station (STA), etc. A

UE may be a cellular phone, a smartphone, a tablet, a wireless communication device, a

personal digital assistant (PDA), a wireless modem, a handheld device, a laptop

computer, a cordless phone, a wireless local loop (WLL) station, a netbook, a

smartbook, etc. A UE may be able to communicate with access point 122 and/or femto

cell 124 in small cell 120. A UE may also be able to communicate with base station



132 in cellular system 130. A UE may be referred to as a station (e.g., when

communicating with access point 122), a user, etc.

[0023] As shown in FIG. 1, small cell 120 may include co-located access point 122

providing WLAN service and femto cell 124 providing cellular service. Any number of

UEs (i.e., stations or users) may be located within the coverage of small cell 120. Each

UE may support only WLAN service, or only cellular service, or both WLAN and

cellular services. Any number of UEs in small cell 120 may be active at any given

moment. The active UEs may have different capabilities and/or data requirements.

Furthermore, the active UEs may observe different channel conditions for access point

122 and femto cell 124. It may be desirable to efficiently serve the active UEs in small

cell 120.

[0024] In an aspect of the present disclosure, techniques for switching UEs between

different wireless systems are disclosed. A UE may be served by one wireless system

(e.g., a WLAN system) in a small cell but may have poor performance via this wireless

system. The UE may be switched to another wireless system (e.g., a cellular system) in

the small cell in order to obtain better performance. The UE may also be switched to a

wireless system external to the small cell (e.g., a macro cell) if the wireless systems in

the small cell cannot provide satisfactory performance for the UE.

[0025] Switching of UEs between the WLAN system and the cellular system in the

small cell may be performed based on various factors. The factors may comprise and/or

may be referred to as conditions, attributes, criteria, events, etc. The factors may be

used as (i) a trigger to consider switching UEs between wireless systems and/or (ii) a

parameter to select suitable wireless systems to switch the UEs. The factors may be

quantified by metrics. The metrics may be used to decide whether or not to switch the

UEs and to possibly select suitable wireless systems to switch the UEs. For example,

congestion in a first wireless system may be a factor used to switch UEs from the first

wireless system to a second wireless system. Congestion may be quantified by one or

more metrics. UEs may be switched if the metric(s) indicate that the first wireless

system is sufficiently congested, the UEs contributed to congestion in the first wireless

system, and the second wireless system is less congested than the first wireless system.

As another example, efficiency of a UE for each wireless system may be a factor used to

switch the UE between wireless systems. Efficiency may be quantified by one or more

metrics. The UE may be assigned a higher priority for switching to a wireless system in

which the UE has higher efficiency.



[0026] A given UE X may be served by a serving system in the small cell and may

be switched from the serving system to another wireless system based on various

factors. In one design, UE X may be switched from the serving system to another

wireless system based on one or more of the following factors:

Al. Serving system is congested, e.g., running out of resources,

A2. UE has poor channel quality for the serving system,

A3. UE has unsatisfactory data performance via the serving system,

A4. UE has high service charge/usage on the serving system,

A5. UE experiences strong interference communicating with the serving system,

A6. UE has poor efficiency for the serving system, and

A7. Other factors.

[0027] UE X may be switched from the serving system to another wireless system

when triggered by any of the factors described above. Switching of UE X may be

determined by taking into account the ability of the serving system to serve UE X, the

performance of UE X on the serving system, and/or other attributes of UE X with

respect to the serving system. Switching of UE X may also be determined by taking

into account the capabilities of UE X with respect to each available wireless system, the

ability of other wireless systems to serve UE X, etc.

[0028] Some or all of the factors described above may be applicable for a given

wireless system. In particular, some factors may be applicable for both the WLAN

system and the cellular system in the small cell, some factors may be applicable for only

the WLAN system, and some factors may be applicable for only the cellular system.

Furthermore, a given factor may be defined in different manners for different wireless

systems. For example, different wireless systems may be associated with resources of

different types. Hence, congestion may be defined in different manners for different

wireless systems.

[0029] In one design, UE X may be switched from the cellular system to the WLAN

system in the small cell based on one or more of the following factors:

Bl. Cellular system is congested, e.g., running out of resources,

B2. UE has poor channel quality for the cellular system,

B3 . UE has unsatisfactory data performance via the cellular system,

B4. UE has high service charge/usage on the cellular system, and

B5. Other factors.



[0030] Congestion in the cellular system may result from lack of resources in the

cellular system to serve UEs. Resources in the cellular system may include radio

resources, hardware resources, backhaul resources, etc. The available radio resources in

the cellular system may be dependent on the particular radio technology utilized by the

cellular system. For example, the available radio resources in a CDMA system may be

quantified by the number of orthogonal codes available for each of the downlink and

uplink, the amount of transmit power available for the downlink, the amount of

interference observed on the uplink, etc. The available radio resources in an LTE

system may be quantified by the number of resource blocks available for each of the

downlink and uplink, the number of spreading codes available for the uplink, etc.

Hardware resources may be quantified by the number of downlink channel elements

available at a femto cell to process downlink signals sent to UEs, the number of uplink

channel elements available at the femto cell to process uplink signals sent by UEs, etc.

Backhaul resources may be quantified by the capacity or data rate of a backhaul link

from the femto cell toward the core network or the Internet.

[0031] Congestion in the cellular system may be quantified based on various

metrics such as transmit power on the downlink, received signal strength indicator

(RSSI) on the uplink, available resource blocks for each of the downlink and uplink,

available orthogonal codes for each of the downlink and uplink, available channel

elements in a femto cell, etc. Congestion may be indicated when downlink transmit

power or uplink RSSI is above a threshold. Congestion in the cellular system may also

be quantified based on other metrics related to radio resources, hardware resources,

and/or backhaul resources in the cellular system.

[0032] Channel quality for the cellular system may be quantified based on various

metrics such as frame error rate (FER), packet error rate (PER), signal-to-noise ratio

(SNR) on the downlink and/or uplink, received signal strength on the downlink and/or

uplink, channel quality indicator (CQI), physical layer rate, transmit power headroom,

etc. Poor channel quality may be quantified by a high frame/packet error rate, a low

SNR, a weak received signal strength, a poor CQI, a low physical layer rate, a low

transmit power headroom, etc.

[0033] Data performance for the cellular system may be quantified based on various

metrics such as throughput, data latency/delay, peak data rate, guaranteed bit rate,

transmit buffer size, happy bits, etc. Throughput may be indicative of an achieved data

rate for a UE. Data latency/delay may be indicative of the amount of delay experienced



by data sent by/to UE X. Transmit buffer size may be indicative of an amount of data to

send by/to UE X. A happy bit is a bit sent by a UE to a base station to indicate the UE's

satisfaction with an uplink grant for the UE. Unsatisfactory data performance may be

quantified by a low throughput, a large data latency/delay, a low peak data rate, a low

guaranteed bit rate, a large transmit buffer size, happy bits indicating dissatisfaction, etc.

[0034] Service charge/usage may be dependent on service subscription of UE X

and/or other factors. High service charge/usage of UE X on the cellular system may

result from UE X roaming in the cellular system and/or other reasons.

[0035] In one design, UE X may be switched from the WLAN system to the cellular

system in the small cell based on one or more of the following factors:

CI. WLAN system is congested, e.g., running out of resources,

C2. UE has poor channel quality for the WLAN system,

C3 . UE has unsatisfactory data performance via the WLAN system,

C4. UE has hidden node issue in the WLAN system,

C5. UE has poor efficiency/capability for the WLAN system, and

C6. Other factors.

[0036] Congestion in the WLAN system may be quantified based on various

metrics such as wireless medium utilization, etc. Stations in the WLAN system may be

time division multiplexed on a wireless medium, and only one station may transmit on

the wireless medium at any given moment in order to avoid collisions between stations.

Stations may contend for access to the wireless medium or may be scheduled for

transmission on the wireless medium. Wireless medium utilization may be given by a

percentage of time that the wireless medium is used by stations in the WLAN system in

each predetermined time interval (e.g., each beacon interval of approximately 100

milliseconds).

[0037] Channel quality for the WLAN system may be quantified based on various

metrics such as frame error rate, packet error rate, SNR, CQI, physical layer rate, etc.

Poor channel quality may be quantified by a high frame/packet error rate, a low SNR, a

poor CQI, a low physical layer rate, etc.

[0038] Data performance of UE X via the WLAN system may be quantified based

on various metrics such as throughput, data latency/delay, peak data rate, etc.

Unsatisfactory data performance may be quantified by a low throughput, a large data

latency/delay, a low peak data rate, etc.



[0039] Hidden node issue may result from UE X being served by an access point

and having one or more neighboring access points that cannot hear the serving access

point of UE X. The serving access point and the neighboring access point(s) may then

be unable to detect each another and may be hidden from one another. Collisions of

transmissions at a receiver may occur as a result of multiple transmitting stations being

hidden from one another. In one design, a hidden node scenario may be detected if the

serving access point and its UEs observe significantly different wireless medium

utilizations or hear different sets of neighboring nodes. To facilitate detection of hidden

nodes, the serving access point may request its UEs to report observed wireless medium

utilization and/or node identifiers (IDs) of neighboring access points detected by the

UEs.

[0040] Efficiency or capability of UE X for the WLAN system may be quantified

based on various metrics such as physical layer rate, goodput, supported security

protocols, supported bandwidths, supported operating modes, etc. Goodput may refer to

the percentage of packets decoded correctly (i.e., good packets) among transmitted

packets.

[0041] The WLAN system and UE X may each support one or more standards in

the 802.1 1 family of standards for WiFi. Each 802.11 standard supports a set of data

rates, one or more system bandwidths, and one or more modulation techniques. For

example, legacy 802. 11 supports up to 2 megabits/second (Mbps) on 20 MHz system

bandwidth with direct-sequence spread spectrum (DSSS) or frequency-hopping spread

spectrum (FHSS). 802.1 1a supports up to 54 Mbps on 20 MHz with orthogonal

frequency division multiplexing (OFDM). 802.1 lb supports up to 11 Mbps on 20 MHz

with DSSS. 802. llg supports up to 54 Mbps on 20 MHz with OFDM and DSSS.

802. 1In supports up to 150 Mbps on 20 or 40 MHz with OFDM. 802. 1lac supports up

to 867 Mbps on up to 160 MHz with OFDM.

[0042] The WLAN system and UE X may each support one or more security

protocols such as Wired Equivalent Privacy (WEP), Wi-Fi Protected Access (WPA),

and WPA version 2 (WPAv2). WEP is the original security protocol for WLAN and is

the least secure. WPA is an improved security protocol for WLAN, and WPA2 is an

enhanced security protocol over WPA. Each security protocol may support one or more

authentication and/or encryption methods.

[0043] Poor efficiency or low capability of UE X in the WLAN system may be

quantified by a low physical layer rate (e.g., for 802.1 1b), a low goodput, an outdated



security protocol (e.g., WEP and/or WPA), inability to support 40 MHz operation by an

access point (e.g., only support 20 MHz operation), no support of green-field format and

reduced inter-frame spacing (IFS) (e.g., only support low-efficiency operation by an

access point), etc.

[0044] In general, UEs may be switched between different wireless systems in the

small cell based on any of the factors described above. One or more UEs may be

considered for switching between wireless systems at any given moment. If multiple

UEs are considered for switching, then these UEs may be prioritized and selected for

switching based on their priorities.

[0045] UEs may be switched between wireless systems based on a set of factors,

which may include one or more of the factors described above. The UEs may be

switched based on the set of factors in various manners.

[0046] In a first design, the factors may be considered separately for switching UEs

between wireless systems, e.g., one factor at a time. The factors may be arranged in

order of importance. For example, factors A l to A6 may be listed in order of

importance, in accordance with one design, with factor A l being the most important and

factor A6 being the least important. The factors may also be assigned importance in

some other order. UEs may be switched by considering one factor at a time, starting

with the most important factor (e.g., factor Al, B l or CI). For the factor being

considered, UEs may be prioritized based on metrics related to the factor and may then

be selected for switching based on the priorities of the UEs. The process may be

repeated until all factors have been considered or some termination conditions are

encountered (e.g., no more UEs left to switch).

[0047] In a second design, the factors may be jointly considered for switching. In

this design, UEs may be switched by considering all of the factors together. For

example, UEs may be prioritized based on metrics determined by a function of all

factors being considered and may be selected for switching based on the priorities of the

UEs.

[0048] In a third design, the factors may be arranged into groups, and one group of

factors may be considered for switching at a time. Each group may include one or more

factors. For example, a first group of factors may include factors related to the serving

system, such as the factor related to congestion in the serving system. A second group

of factors may include factors related to the UEs, such as factors related to data

performance, channel quality, service charge/usage, efficiency, hidden node, etc. The



groups of factors may be arranged in order of importance. For example, the first group

of factors related to the serving system may be the most important, and the second

group of factors related to the UE may be less important. The groups of factors may

also be assigned importance in some other order. UEs may be switched by considering

one group of factors at a time, starting with the most important group of factors. For the

group of factors being considered, the UEs may be prioritized based on the group of

factors being considered and may then be selected for switching based on the priorities

of the UEs. The process may be repeated until all groups of factors have been

considered or some termination factors are encountered. A metric may be defined for

each group of factors based on a function of the factors in the group. For example, a

system metric may be defined for the first group of factors related to the serving system.

A UE metric may be defined for the second group of factors related to the UE.

[0049] In one design, switching manager 142 within small cell controller 140 in

FIG. 1 may control switching of UEs between different wireless systems in small cell

120. Switching manager 142 may also switch UEs in wireless systems within small cell

120 to a wireless system external to small cell 120.

[0050] FIG. 2 shows a design of a process 200 for switching UEs between wireless

systems in a small cell. Process 200 may be performed by switching manager 142 in

FIG. 1 or by some other entity. Switching manager 142 may receive metrics from

access point 122 as well as femto cell 124 in small cell 120 (block 212). The metrics

may include performance metrics, UE metrics, system metrics, etc. The UEs metrics

may be related to attributes of the UEs such as data performance, channel quality,

efficiency, service charge, etc. The system metrics may be related to attributes of the

wireless system such as congestion, efficiency, etc. Some performance metrics may be

related to the performance of the UEs and may also be considered as UE metrics. Some

performance metrics may be related to the performance of the wireless system and may

also be considered as system metrics.

[0051] Switching manager 142 may determine whether any factor for switching

UEs between the WLAN system and the cellular system have been triggered, e.g., based

on the metrics received from access point 122 and femto cell 124 (block 214).

Switching manager 142 may select one or more UEs for switching between the WLAN

system and the cellular system for each factor that has been triggered (block 216).

These UEs may be identified based on the factor(s) being considered. For example,

switching of UEs may be triggered by congestion in one of the plurality of wireless



systems in the small cell. UEs communicating with the congested wireless system and

being assigned a sufficient amount of resources in the congested wireless system (e.g.,

more than a threshold amount of resources) may be identified for possible switching.

[0052] Switching manager 142 may prioritize the UEs communicating with the

plurality of wireless systems based on their metrics (block 218). In one design, UEs

may be prioritized for switching as follows:

1. For switching triggered by congestion, UEs utilizing large amounts of system

resource may be assigned higher priority and considered for switching first, and

2. For switching triggered by poor UE metrics, UEs with worse UE metrics may be

considered for switching first.

[0053] UEs may also be prioritized in other manners. Switching manager 142 may

determine whether to switch UEs between wireless systems base on the metrics for

these UEs (block 220). For example, switching manager 142 may determine whether to

switch UEs by taking into account (i) the performance of the UEs with respect to their

serving systems and (ii) the capabilities of the UEs with respect to each available

wireless system.

[0054] Triggers for switching UEs from the WLAN system to the cellular system in

the small cell may also be applicable for switching UEs from the WLAN system to a

wireless system external to the small cell. Switching UEs to an external wireless system

may be desirable when the WLAN system and the cellular system in the small cell

cannot provide satisfactory service to the UEs.

[0055] FIG. 3 shows a design of a process 300 for switching UEs between wireless

systems. Process 300 may be performed by a network entity, e.g., switching manager

142 or small cell controller 140 in FIG. 1 or some other entity. The network entity may

identify a UE located within the coverage of a plurality of wireless systems and

communicating with a first wireless system among the plurality of wireless systems

(block 312). The network entity may determine metrics of the UE for the plurality of

wireless systems (block 314). The metrics may be related to efficiency, or service

charge, or service subscription, or application type, or buffer size, or some other

parameter, or a combination thereof. The network entity may determine whether to

switch the UE from the first wireless system to another one of the plurality of wireless

systems based on the metrics of the UE for the plurality of wireless systems (block 316).

[0056] The plurality of wireless systems may comprise a WLAN system, a cellular

system, some other wireless system, or a combination thereof. In one design, the



plurality of wireless systems may be part of a small cell. In this design, the network

entity may be part of the small cell and may be designated to switch UEs between the

plurality of wireless systems. In another design, the plurality of wireless systems may

include one or more wireless systems in a small cell and one or more wireless systems

external to the small cell. In other designs, the plurality of wireless systems may

include wireless systems deployed in any manner.

[0057] In one design of block 316, the network entity may determine switching

priorities of the UE for the plurality of wireless systems based on the metrics of the UE

for the plurality of wireless systems. A switching priority of the UE for each wireless

system may indicate a priority of switching the UE from the first wireless system to said

each wireless system. The network entity may determine whether to switch the UE

from the first wireless system to another one of the plurality of wireless systems based

on the switching priorities of the UE for the plurality of wireless systems. The network

entity may also switch the UE (e.g., only) if the first wireless system experiences

congestion. Congestion at the first wireless system may be determined based on

available transmit power, or RSSI, or available resource blocks, or available orthogonal

codes, or available channel elements at a base station in the first wireless system, or

some other factor, or a combination thereof. Congestion may be determined for only

the downlink, or only the uplink, or both the downlink and uplink.

[0058] In one design, the metrics of the UE for the plurality of wireless systems

may comprise at least one performance metric related to efficiency of the UE for each of

the plurality of wireless systems. The performance metric(s) relating to efficiency may

comprise supported physical layer rate, or link budget, or supported security protocol, or

supported system bandwidth, or supported operating modes for another one of the

plurality of wireless systems, or some other metric, or a combination thereof. Link

budget may be dependent on the number of antennas, pathloss, antenna gain, carrier

frequency, etc. The UE may be assigned a higher priority for switching from the first

wireless system to a second wireless system if the UE has higher efficiency for the

second wireless system than the first wireless system. The UE may also be switched

from the first wireless system to another wireless system if the UE has poor efficiency

on the first wireless system, which may be quantified by efficiency below a low

threshold.

[0059] In one design, the metrics of the UE for the plurality of wireless systems

may comprise at least one metric related to service charge to the UE for communication



with the first wireless system. The UE may be assigned a higher priority for switching

from the first wireless system to a second wireless system if the UE has higher service

charge on the first wireless system than the second wireless system.

[0060] In one design, the metrics of the UE for the plurality of wireless systems

may comprise at least one metric related to service subscription of the UE on each of the

plurality of wireless systems. The UE may be assigned a higher priority for switching

from the first wireless system to a second wireless system if the UE has service

subscription on the second wireless system.

[0061] In one design, the metrics of the UE for the plurality of wireless systems

may comprise at least one metric related to application type of at least one active

application of the UE on the first wireless system. The at least one active application

may comprise a real-time application, or an application allowed only on the first

wireless system, or both. The UE may be assigned a lower priority for switching from

the first wireless system to another wireless system if the UE has an active real-time

application and/or an active application allowed only on the first wireless system.

[0062] In one design, the metrics of the UE for the plurality of wireless systems

may comprise at least one metric related to at least one buffer size of the UE. The at

least one buffer size of UE may comprise (i) a transmit buffer size of a transmit buffer

used to store traffic data being sent by the UE and/or (ii) a receive buffer size of a

receive buffer used to store traffic data received by the UE. The UE may be assigned a

higher priority for switching from the first wireless system to another wireless system if

the transmit buffer size exceeds a first size and/or the receive buffer size exceeds a

second size.

[0063] FIG. 4 shows a design of a process 400 for communication. Process 400

may be performed by a UE (as described below) or by some other entity. The UE may

be located within the coverage of a plurality of wireless systems and may communicate

with a first wireless system among the plurality of wireless systems (block 412). The

UE may receive signaling to switch the UE from the first wireless system to another one

of the plurality of wireless systems (block 414). The switch may be initiated by a

network entity for the UE based on metrics of the UE for the plurality of wireless

systems. The metrics may be related to efficiency, service charge, service subscription,

application type, buffer size, some other parameter, or a combination thereof. For

example, the metrics may comprise at least one performance metric related to efficiency

of the UE for each of the plurality of wireless systems, or at least one metric related to



service charge to the UE for communication with the first wireless system, or at least

one metric related to service subscription of the UE on each of the plurality of wireless

systems, or at least one metric related to application type of at least one active

application of the UE on the first wireless system, or at least one metric related to at

least one buffer size of the UE, or a combination thereof.

[0064] In one design, the UE may be switched from the first wireless system to

another one of the plurality of wireless systems based on switching priorities of the UE

for the plurality of wireless systems. The switching priorities may be determined based

on the metrics of the UE for the plurality of wireless systems.

[0065] FIG. 5 shows a block diagram of a design of a network entity 510 and a UE

550. Network entity 510 may be responsible for switching UEs between wireless

systems and may correspond to switching manager 142 or small cell controller 140 in

FIG. 1 or some other network entity. Network entity 510 may directly communicate

with UE 550 or may communicate with UE 550 via one or more other entities. UE 550

may correspond to any of UEs 110 to 116 in FIG. 1.

[0066] At network entity 510, a module 512 may obtain metrics of UEs for a

plurality of wireless systems, e.g., a WLAN system and a cellular system in a small cell.

A module 514 may detect triggers for switching UEs between wireless systems. The

switching triggers may be based on any of the metrics or factors described above and/or

other metrics or factors. A module 518 may prioritize UEs for switching, e.g., based on

the metrics of the UEs for the plurality of wireless systems. A module 520 may

determine whether to switch UEs based on the switching priorities of the UEs. A

module 524 may support communication with UEs and/or other network entities. A

transmitter 516 may generate and send signals comprising control information such as

switching decisions for UEs. A receiver 522 may receive and process signals sent by

UEs and/or other network entities. The various modules within network entity 510 may

operate as described above. A controller/processor 526 may direct the operation of

various modules within network entity 510. A memory 528 may store data and program

codes for network entity 510.

[0067] At UE 550, a module 554 may receive signaling indicating switching of UE

550 to a new wireless system. A module 556 may perform processing (e.g., connection

setup, session configuration, etc.) to switch UE 550 to the new wireless system. A

module 562 may report information such as performance metrics and/or UE metrics

determined by UE 550. A module 562 may support communication with base stations



and/or other network entities. A receiver 552 may receive and process downlink signals

transmitted by base stations and/or other network entities. A transmitter 558 may

generate and send uplink signals comprising information to send by UE 550. The

various modules within UE 550 may operate as described above. A controller/processor

566 may direct the operation of various modules within base station HOx. A memory

568 may store data and program codes for UE 550.

[0068] FIG. 6 shows a block diagram of a small cell 600 and a UE 650. UE 650

may correspond to any of UEs 110 to 116 in FIG. 1. Small cell 600 may be one design

of small cell 120 in FIG. 1 and may include a base station 610 and a small cell

controller 690. Small cell controller 690 may correspond to small cell controller 140 in

FIG. 1. Base station 610 may correspond to access point 122 or femto cell 124 in FIG.

1. Base station 610 may be equipped with T antennas 634a through 634t, and UE 650

may be equipped with R antennas 652a through 652r, where in general T > 1 and R > 1.

[0069] At base station 610, a transmit processor 620 may receive data from a data

source 612 and control information (e.g., messages) from a controller/processor 640.

Processor 620 may process (e.g., encode and modulate) the data and control information

to obtain data symbols and control symbols, respectively. Processor 620 may also

generate reference symbols for synchronization signals, reference signals, etc. A

transmit (TX) multiple-input multiple-output (MIMO) processor 630 may perform

spatial processing (e.g., precoding) on the data symbols, the control symbols, and/or the

reference symbols, if applicable, and may provide T output symbol streams to T

modulators (MODs) 632a through 632t. Each modulator 632 may process a respective

output symbol stream (e.g., for OFDM, SC-FDMA, CDMA, etc.) to obtain an output

sample stream. Each modulator 632 may further process (e.g., convert to analog,

amplify, filter, and upconvert) the output sample stream to obtain a downlink signal. T

downlink signals from modulators 632a through 632t may be transmitted via T antennas

634a through 634t, respectively.

[0070] At UE 650, antennas 652a through 652r may receive the downlink signals

from base station 610 and other base stations. Antennas 652a through 652r may provide

received signals to demodulators (DEMODs) 654a through 654r, respectively. Each

demodulator 654 may condition (e.g., filter, amplify, downconvert, and digitize) a

respective received signal to obtain input samples. Each demodulator 654 may further

process the input samples (e.g., for SC-FDMA, OFDMA, CDMA, etc.) to obtain

received symbols. A MIMO detector 656 may obtain received symbols from all R



demodulators 654a through 654r, perform MIMO detection on the received symbols if

applicable, and provide detected symbols. A receive processor 658 may process (e.g.,

demodulate and decode) the detected symbols, provide decoded data for UE 650 to a

data sink 660, and provide decoded control information to a controller/processor 680. A

channel processor 684 at UE 650 may receive downlink signals from base station 610

and/or other base stations. Processor 680 may determine channel quality for base

station 610 and/or other base stations based on the received downlink signals.

[0071] On the uplink, at UE 650, a transmit processor 664 may receive data from a

data source 662 and control information (e.g., messages) from controller/processor 680.

Processor 664 may process (e.g., encode and modulate) the data and control information

to obtain data symbols and control symbols, respectively. Processor 664 may also

generate reference symbols for reference signals. The symbols from transmit processor

664 may be precoded by a TX MIMO processor 666 if applicable, further processed by

modulators 654a through 654r (e.g., for OFDMA, SC-FDMA, CDMA, etc.), and

transmitted to base station 610 and other base stations. At base station 610, the uplink

signals from UE 650 and other UEs may be received by antennas 634, processed by

demodulators 632, detected by a MIMO detector 636 if applicable, and further

processed by a receive processor 638 to obtain decoded data and control information

sent by UE 650 and other UEs. Processor 638 may provide the decoded data to a data

sink 639 and the decoded control information to controller/processor 640.

[0072] Controllers/processors 640 and 680 may direct the operation at base station

610 and UE 650, respectively. Processor 680 and/or other processors and modules at

UE 650 may perform or direct process 400 in FIG. 4 and/or other processes for the

techniques described herein. Processor 640 and/or other processors and modules at base

station 610 may perform or direct process 200 in FIG. 2, process 300 in FIG. 3, and/or

other processes for the techniques described herein. Memories 642 and 682 may store

data and program codes for base station 610 and UE 650, respectively. A

communication (Comm) unit 644 may enable base station 610 to communicate with

other network entities. A scheduler 646 may schedule UEs for communication and may

assign resources to the scheduled UEs.

[0073] Within small cell controller 690, a controller/processor 692 may perform

various functions to support communication for UEs. Processor 692 and/or other

processors and modules at small cell controller 690 may perform or direct process 200

in FIG. 2, process 300 in FIG. 3, and/or other processes for the techniques described



herein. A memory 694 may store program codes and data for small cell controller 690.

A storage unit 694 may store information for UEs and/or wireless systems within the

control of small cell controller 690. A communication unit 696 may enable small cell

controller 690 to communicate with other network entities.

[0074] Those of skill in the art would understand that information and signals may

be represented using any of a variety of different technologies and techniques. For

example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by

voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.

[0075] Those of skill would further appreciate that the various illustrative logical

blocks, modules, circuits, and algorithm steps described in connection with the

disclosure herein may be implemented as electronic hardware, computer software, or

combinations of both. To clearly illustrate this interchangeability of hardware and

software, various illustrative components, blocks, modules, circuits, and steps have been

described above generally in terms of their functionality. Whether such functionality is

implemented as hardware or software depends upon the particular application and

design constraints imposed on the overall system. Skilled artisans may implement the

described functionality in varying ways for each particular application, but such

implementation decisions should not be interpreted as causing a departure from the

scope of the present disclosure.

[0076] The various illustrative logical blocks, modules, and circuits described in

connection with the disclosure herein may be implemented or performed with a general-

purpose processor, a digital signal processor (DSP), an application specific integrated

circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic

device, discrete gate or transistor logic, discrete hardware components, or any

combination thereof designed to perform the functions described herein. A general-

purpose processor may be a microprocessor, but in the alternative, the processor may be

any conventional processor, controller, microcontroller, or state machine. A processor

may also be implemented as a combination of computing devices, e.g., a combination of

a DSP and a microprocessor, a plurality of microprocessors, one or more

microprocessors in conjunction with a DSP core, or any other such configuration.

[0077] The steps of a method or algorithm described in connection with the

disclosure herein may be embodied directly in hardware, in a software module executed



by a processor, or in a combination of the two. A software module may reside in

RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,

registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium

known in the art. An exemplary storage medium is coupled to the processor such that

the processor can read information from, and write information to, the storage medium.

In the alternative, the storage medium may be integral to the processor. The processor

and the storage medium may reside in an ASIC. The ASIC may reside in a user

terminal. In the alternative, the processor and the storage medium may reside as

discrete components in a user terminal.

[0078] In one or more exemplary designs, the functions described may be

implemented in hardware, software, firmware, or any combination thereof. If

implemented in software, the functions may be stored on or transmitted over as one or

more instructions or code on a computer-readable medium. Computer-readable media

includes both computer storage media and communication media including any medium

that facilitates transfer of a computer program from one place to another. A storage

media may be any available media that can be accessed by a general purpose or special

purpose computer. By way of example, and not limitation, such computer-readable

media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage,

magnetic disk storage or other magnetic storage devices, or any other medium that can

be used to carry or store desired program code means in the form of instructions or data

structures and that can be accessed by a general-purpose or special-purpose computer,

or a general-purpose or special-purpose processor. Also, any connection is properly

termed a computer-readable medium. For example, if the software is transmitted from a

website, server, or other remote source using a coaxial cable, fiber optic cable, twisted

pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and

microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless

technologies such as infrared, radio, and microwave are included in the definition of

medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical

disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually

reproduce data magnetically, while discs reproduce data optically with lasers.

Combinations of the above should also be included within the scope of computer-

readable media.

[0079] The previous description of the disclosure is provided to enable any person

skilled in the art to make or use the disclosure. Various modifications to the disclosure



will be readily apparent to those skilled in the art, and the generic principles defined

herein may be applied to other variations without departing from the spirit or scope of

the disclosure. Thus, the disclosure is not intended to be limited to the examples and

designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[0080] WHAT IS CLAIMED IS:



CLAIMS

1. A method for wireless communication, comprising:

identifying, by a network entity, a user equipment (UE) located within coverage

of a plurality of wireless systems and communicating with a first wireless system

among the plurality of wireless systems;

determining metrics of the UE for the plurality of wireless systems, the metrics

being related to efficiency, or service charge, or service subscription, or application

type, or buffer size, or a combination thereof; and

determining whether to switch the UE from the first wireless system to another

one of the plurality of wireless systems based on the metrics of the UE for the plurality

of wireless systems.

2. The method of claim 1, further comprising:

determining switching priorities of the UE for the plurality of wireless systems

based on the metrics of the UE for the plurality of wireless systems, wherein a switching

priority of the UE for each wireless system indicates a priority of switching the UE from

the first wireless system to said each wireless system; and

wherein the determining whether to switch the UE comprises determining

whether to switch the UE from the first wireless system to another one of the plurality

of wireless systems based on the switching priorities of the UE for the plurality of

wireless systems.

3. The method of claim 2, further comprising:

switching the UE from the first wireless system to another one of the plurality of

wireless systems based on the switching priorities if the first wireless system

experiences congestion.

4. The method of claim 3, wherein congestion at the first wireless system is

determined based on available transmit power, or received signal strength indicator

(RSSI), or available resource blocks, or available orthogonal codes, or available channel

elements at a base station in the first wireless system, or a combination thereof.



5. The method of claim 1, wherein the metrics of the UE for the plurality of

wireless systems comprise at least one performance metric related to efficiency of the

UE for each of the plurality of wireless systems.

6. The method of claim 5, wherein the at least one performance metric

relating to efficiency of the UE comprises supported physical layer rate, or link budget,

or supported security protocol, or supported system bandwidth, or supported operating

modes for another one of the plurality of wireless systems, or a combination thereof.

7. The method of claim 5, wherein the UE has a higher priority for

switching from the first wireless system to a second wireless system if the UE has

higher efficiency for the second wireless system than the first wireless system.

8. The method of claim 5, further comprising:

switching the UE from the first wireless system to another one of the plurality of

wireless systems if the UE has poor efficiency on the first wireless system.

9. The method of claim 1, wherein the metrics of the UE for the plurality of

wireless systems comprise at least one metric related to service charge to the UE for

communication with the first wireless system.

10. The method of claim 1, wherein the UE is assigned a higher priority for

switching from the first wireless system to a second wireless system if the UE has

higher service charge on the first wireless system than the second wireless system.

11. The method of claim 1, wherein the metrics of the UE for the plurality of

wireless systems comprise at least one metric related to service subscription of the UE

on each of the plurality of wireless systems.

12. The method of claim 1, wherein the UE is assigned a higher priority for

switching from the first wireless system to a second wireless system if the UE has

service subscription on the second wireless system.



13. The method of claim 1, wherein the metrics of the UE for the plurality of

wireless systems comprise at least one metric related to application type of at least one

active application of the UE on the first wireless system.

14. The method of claim 13, wherein the at least one active application of the

UE on the first wireless system comprises a real-time application, or an application

allowed only on the first wireless system, or both, and wherein the UE is assigned a

lower priority for switching from the first wireless system to another wireless system if

the UE has an active real-time application, or an active application allowed only on the

first wireless system, or both.

15. The method of claim 1, wherein the metrics of the UE for the plurality of

wireless systems comprise at least one metric related to at least one buffer size of the

UE.

16. The method of claim 15, wherein the at least one buffer size of UE

comprises a transmit buffer size of a transmit buffer used to store traffic data being sent

by the UE, or a receive buffer size of a receive buffer used to store traffic data received

by the UE, or both, and wherein the UE is assigned a higher priority for switching from

the first wireless system to another wireless system if the transmit buffer size exceeds a

first size, or the receive buffer size exceeds a second size, or both.

17. The method of claim 1, wherein the plurality of wireless systems

comprise a wireless local area network (WLAN) system and a cellular system.

18. The method of claim 1, wherein the plurality of wireless systems are part

of a small cell designated to switch UEs between the plurality of wireless systems.

19. An apparatus for wireless communication, comprising:

at least one processor configured to:

identify, by a network entity, a user equipment (UE) located within

coverage of a plurality of wireless systems and communicating with a first wireless

system among the plurality of wireless systems;



determine metrics of the UE for the plurality of wireless systems, the

metrics being related to efficiency, or service charge, or service subscription, or

application type, or buffer size, or a combination thereof; and

determine whether to switch the UE from the first wireless system to

another one of the plurality of wireless systems based on the metrics of the UE for the

plurality of wireless systems.

20. The apparatus of claim 19, wherein the at least one processor is

configured to:

determine switching priorities of the UE for the plurality of wireless systems

based on the metrics of the UE for the plurality of wireless systems, wherein a switching

priority of the UE for each wireless system indicates a priority of switching the UE from

the first wireless system to said each wireless system; and

determine whether to switch the UE from the first wireless system to another

one of the plurality of wireless systems based on the switching priorities of the UE for

the plurality of wireless systems.

21. The apparatus of claim 20, wherein the at least one processor is

configured to switch the UE from the first wireless system to another one of the

plurality of wireless systems based on the switching priorities if the first wireless system

experiences congestion.

22. An apparatus for wireless communication, comprising:

means for identifying, by a network entity, a user equipment (UE) located within

coverage of a plurality of wireless systems and communicating with a first wireless

system among the plurality of wireless systems;

means for determining metrics of the UE for the plurality of wireless systems,

the metrics being related to efficiency, or service charge, or service subscription, or

application type, or buffer size, or a combination thereof; and

means for determining whether to switch the UE from the first wireless system

to another one of the plurality of wireless systems based on the metrics of the UE for the

plurality of wireless systems.

23. The apparatus of claim 22, further comprising:



means for determining switching priorities of the UE for the plurality of wireless

systems based on the metrics of the UE for the plurality of wireless systems, wherein a

switching priority of the UE for each wireless system indicates a priority of switching

the UE from the first wireless system to said each wireless system; and

wherein the means for determining whether to switch the UE comprises means

for determining whether to switch the UE from the first wireless system to another one

of the plurality of wireless systems based on the switching priorities of the UE for the

plurality of wireless systems.

24. The apparatus of claim 23, further comprising:

means for switching the UE from the first wireless system to another one of the

plurality of wireless systems based on the switching priorities if the first wireless system

experiences congestion.

25. A computer program product, comprising:

a non-transitory computer-readable medium comprising:

code for causing at least one processor to identify, by a network entity, a

user equipment (UE) located within coverage of a plurality of wireless systems and

communicating with a first wireless system among the plurality of wireless systems;

code for causing the at least one processor to determine metrics of the

UE for the plurality of wireless systems, the metrics being related to efficiency, or

service charge, or service subscription, or application type, or buffer size, or a

combination thereof; and

code for causing the at least one processor to determine whether to

switch the UE from the first wireless system to another one of the plurality of wireless

systems based on the metrics of the UE for the plurality of wireless systems.

26. A method for wireless communication, comprising:

communicating with a first wireless system among a plurality of wireless

systems by a user equipment (UE); and

receiving signaling to switch the UE from the first wireless system to another

one of the plurality of wireless systems, the switch being initiated for the UE based on

metrics of the UE for the plurality of wireless systems, the metrics being related to



efficiency, or service charge, or service subscription, or application type, or buffer size,

or a combination thereof.

27. The method of claim 26, wherein the UE is switched from the first

wireless system to another one of the plurality of wireless systems based on switching

priorities of the UE for the plurality of wireless systems, the switching priorities being

determined based on the metrics of the UE for the plurality of wireless systems.

28. An apparatus for wireless communication, comprising:

at least one processor configured to:

communicate with a first wireless system among a plurality of wireless

systems by a user equipment (UE); and

receive signaling to switch the UE from the first wireless system to

another one of the plurality of wireless systems, the switch being initiated for the UE

based on metrics of the UE for the plurality of wireless systems, the metrics being

related to efficiency, or service charge, or service subscription, or application type, or

buffer size, or a combination thereof.

29. The apparatus of claim 28, wherein the UE is switched from the first

wireless system to another one of the plurality of wireless systems based on switching

priorities of the UE for the plurality of wireless systems, the switching priorities being

determined based on the metrics of the UE for the plurality of wireless systems.

30. An apparatus for wireless communication, comprising:

means for communicating with a first wireless system among a plurality of

wireless systems by a user equipment (UE); and

means for receiving signaling to switch the UE from the first wireless system to

another one of the plurality of wireless systems, the switch being initiated for the UE

based on metrics of the UE for the plurality of wireless systems, the metrics being

related to efficiency, or service charge, or service subscription, or application type, or

buffer size, or a combination thereof.

31. The apparatus of claim 30, wherein the UE is switched from the first

wireless system to another one of the plurality of wireless systems based on switching



priorities of the UE for the plurality of wireless systems, the switching priorities being

determined based on the metrics of the UE for the plurality of wireless systems.

32. A computer program product, comprising:

a non-transitory computer-readable medium comprising:

code for causing at least one processor to communicate with a first

wireless system among a plurality of wireless systems by a user equipment (UE); and

code for causing the at least one processor to receive signaling to switch

the UE from the first wireless system to another one of the plurality of wireless systems,

the switch being initiated for the UE based on metrics of the UE for the plurality of

wireless systems, the metrics being related to efficiency, or service charge, or service

subscription, or application type, or buffer size, or a combination thereof.
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