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DETERMINATION OF THE TIMING ADVANCE GROUP 

DESCRIPTION 

5 Controlling the time at which a communication device makes an uplink 

transmission within a timeslot can assist in compensating for propagation delays 

and reducing interference with transmissions in adjacent timeslots, and thereby 

assist in improving quality of service.  

A communication device can be understood as a device provided with appropriate 

10 communication and control capabilities for enabling use thereof for communication 

with others parties. The communication may comprise, for example, 

communication of voice, electronic mail (email), text messages, data, multimedia 

and so on. A communication device typically enables a user of the device to 

receive and transmit communication via a communication system and can thus be 

15 used for accessing various service applications.  

A communication system is a facility which facilitates the communication between 

two or more entities such as the communication devices, network entities and 

other nodes. A communication system may be provided by one or more 

interconnect networks. One or more gateway nodes may be provided for 

20 interconnecting various networks of the system. For example, a gateway node is 

typically provided between an access network and other communication networks, 

for example a core network and/or a data network.  

An appropriate access system allows the communication device to access to the 

wider communication system. An access to the wider communications system may 

25 be provided by means of a fixed line or wireless communication interface, or a 

combination of these. Communication systems providing wireless access typically 

enable at least some mobility for the users thereof. Examples of these include 

wireless communications systems where the access is provided by means of an 

arrangement of cellular access networks. Other examples of wireless access
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technologies include different wireless local area networks (WLANs) and satellite 

based communication systems.  

A wireless access system typically operates in accordance with a wireless 

standard and/or with a set of specifications which set out what the various 

5 elements of the system are permitted to do and how that should be achieved.  

Examples of radio access networks include, in order of their evolution, GSM 

(Global System for Mobile) EDGE (Enhanced Data for GSM Evolution) Radio 

Access Networks (GERAN), Universal Terrestrial Radio Access Networks 

(UTRAN) and evolved UTRAN (E-UTRAN).  

10 In the Long Term Evolution (LTE) System, downlink transmissions are made 

according to an orthogonal frequency division multiple access (OFDMA) 

technique, and uplink transmissions are made according to a single carrier 

frequency division multiple access (SCFDMA) technique. Each transmission is 

made using a group of orthogonal sub-carriers. Sub-carriers are grouped into units 

15 called resource blocks, and a communication device can make or receive 

transmissions using groups of resource blocks ranging up to a predetermined 

maximum number of resource blocks within a predetermined frequency block 

called a component carrier.  

A further LTE development provides for carrier aggregation, where two or more 

20 component carriers are aggregated in order to support transmission bandwidths 

wider than that defined by a single component carrier. Capable communication 

devices can receive or transmit simultaneously on a plurality of component 

carriers.  

One of the plurality of component carriers configured for use by a communication 

25 device is selectively used for security, non-access stratum (NAS) mobility and the 

transmission of the physical uplink control channel (PUCCH), and is known as the 

primary cell or PCell. The other component carriers configured for use by the 

communication device are known as secondary cells or SCells.  

There is also proposed the possibility to deactivate one or more SCells for uplink 

30 transmissions from a communication device until those one of more SCells are
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required. Deactivation of SCell(s) reduces power consumption at the communication device 

for the period that the SCell(s) are deactivated. The monitoring activity of the communication 

device is reduced; the communication device does not perform PDCCH monitoring or make 

channel quality information (CQI) measurements for deactivated SCell(s). The uplink activity 

in a deactivated SCell is also stopped; the communication device does not transmit any 

sounding reference signals (SRS) for deactivated SCell(s).  

Timing advance (TA) values/commands are used to control the timing of uplink transmissions 

within a timeslot with the aim of compensating for propagation delays. It is proposed to 

support the use of multiple TA values in the case of LTE uplink carrier aggregation, and it is 

further proposed to divide the plurality of component carriers configured for uplink 

transmissions from a communication device (serving cells) into groups of component carriers 

sharing the same respective TA value.  

There has been identified the challenge of facilitating the assignment at the access network of 

a specific component carrier to an appropriate group of component carriers, and 

communicating the result of the assignment to the communication device for which said 

specific component carrier is configured.  

It is an aim to meet one or more of these challenges.  

According to an aspect of the present disclosure, there is provided a method comprising: 

in carrier aggregation where secondary cell configuration information includes one or more of 

random access channel parameters and timing advance group information, and before sending 

a random access preamble message as part of a random access procedure for the secondary 

cell, applying a primary cell timing advance value to a secondary cell for which configuration 

information does not include timing advance group information for the secondary cell and 

does not include random access channel parameters for the secondary cell.  

According to an aspect of the present disclosure, there is provided an apparatus comprising: a 

processor and memory including computer program code, wherein the memory and computer 

program code are configured to, with the processor, cause the apparatus to: in carrier 

aggregation where secondary cell configuration information sometimes includes one or more 

of random access channel parameters and timing advance group information, and before 

sending a random access preamble message as part of a random access procedure for the 

12126855/P095650 
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secondary cell, apply a primary cell timing advance value to a secondary cell for which 

configuration information does not include timing advance group information for the 

secondary cell and does not include random access channel parameters for the secondary cell.  

According to an aspect of the present disclosure, there is provided a computer program 

comprising program code which when loaded into a computer controls the computer to: in 

carrier aggregation where secondary cell configuration information sometimes includes one or 

more of random access channel parameters and timing advance group information, and before 

sending a random access preamble message as part of a random access procedure for the 

secondary cell, apply a primary cell timing advance value to a secondary cell for which 

configuration information does not include timing advance group information for the 

secondary cell and does not include random access channel parameters for the secondary cell.  

There is hereby provided a method, comprising: initiating an access procedure by making 

from a communication device an uplink transmission on one component carrier of a plurality 

of component carriers associated with an access node; thereafter receiving at said 

communication device group information specifying a group of said plurality of component 

carriers sharing uplink transmission timing information as a group to which said one 

component carrier belongs; and making from said communication device a further uplink 

transmission on said one component carrier using uplink transmission timing information for 

said group specified in said group information.  

In one embodiment, said access procedure is a Random Access Procedure.  

12126855/P095650
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In one embodiment, said uplink transmission comprises an access request 

message, and the method comprises receiving said group information in a 

response to said access request message.  

In one embodiment, said response also specifies uplink timing information for said 

5 group specified in said group information.  

In one embodiment, said access request message is a Random Access Preamble 

Message, and said response is a Random Access Response Message.  

In one embodiment, the method further comprises initiating said access procedure 

in response to an order from said access node.  

10 In one embodiment, the method further comprises configuring said uplink 

transmission on the basis of configuration information detected from one or more 

transmissions from said access node before initiating said access procedure.  

In one embodiment, said configuration information does not specify a group of said 

plurality of component carriers sharing uplink transmission timing information to 

15 which said one component carrier belongs.  

In one embodiment, said configuration information specifies a group of said 

plurality of component carriers sharing common uplink transmission timing 

information as a group to which said one component carrier belongs; and the 

method comprises, in the event that the group specified in said configuration 

20 information is different to the group specified in said group information, making 

said further uplink transmission on said one component carrier preferentially using 

the uplink transmission timing information for said group specified in said group 

information.  

In one embodiment, said configuration information is received in a radio resource 

25 control reconfiguration message.  

In one embodiment, the method further comprises receiving said group information 

in a radio resource control reconfiguration message.
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In one embodiment, the uplink transmission timing information is timing advance 

information.  

In one embodiment, said one component carrier is a secondary cell for the 

communication device, and the plurality of component carriers associated with 

5 said access node include at least one other component carrier configured for use 

by the communication device as a primary cell.  

There is also hereby provided a method, comprising: receiving at an access node 

on one component carrier of a plurality of component carriers associated with said 

access node an uplink transmission from a communication device initiating an 

10 access procedure; at least partly on the basis of a measurement of a parameter of 

said uplink transmission, determining which group of said plurality of component 

carriers sharing uplink transmission timing information is to include said one 

component carrier on which said uplink transmission was received; and 

transmitting the result of said determination from said access node to said 

15 communication device.  

In one embodiment, said access procedure is a Random Access Procedure.  

In one embodiment, said uplink transmission from said communication device 

comprises an access request message, and the method further comprises 

transmitting the result of said determination from said access node to said 

20 communication device as part of a response to said access request.  

In one embodiment, said response also specifies uplink timing information for said 

determined group.  

In one embodiment, said access request message is a Random Access Preamble 

Message, and said response is a Random Access Response Message.  

25 

In one embodiment, the method further comprises transmitting from said access 

node an order to said communication device to initiate said access procedure.
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In one embodiment, the method further comprises transmitting from said access 

node configuration information for configuring said uplink transmission.  

In one embodiment, said configuration information does not specify a group of said 

plurality of component carriers sharing uplink transmission timing information as a 

5 group to which said one component carrier belongs.  

In one embodiment, said configuration information specifies a group of said 

plurality of component carriers sharing common uplink transmission timing 

information as a group to which said one component carrier belongs, wherein the 

determined group may be different to the group specified in said configuration 

10 information.  

In one embodiment, said configuration information is transmitted in a radio 

resource control reconfiguration message.  

In one embodiment, the method further comprises transmitting the result of said 

determination from said access node to said communication device in a Radio 

15 Resource Control Reconfiguration Message.  

In one embodiment, the uplink transmission timing information is timing advance 

information.  

In one embodiment, said one component carrier is a secondary cell for the 

communication device, and the plurality of component carriers associated with 

20 said access node include at least one other component carrier configured for use 

by the communication device as a primary cell.  

There is also hereby provided an apparatus comprising: a processor and memory 

including computer program code, wherein the memory and computer program 

code are configured to, with the processor, cause the apparatus to: initiate an 

25 access procedure by making from a communication device an uplink transmission 

on one component carrier of a plurality of component carriers associated with an 

access node; thereafter receive at said communication device group information 

specifying a group of said plurality of component carriers sharing uplink 

transmission timing information as a group to which said one component carrier
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belongs; and make from said communication device a further uplink transmission 

on said one component carrier using uplink transmission timing information for 

said group specified in said group information.  

In one embodiment, said access procedure is a Random Access Procedure.  

5 In one embodiment, said uplink transmission comprises an access request 

message, and said memory and computer program code are configured to, with 

the processor, cause the apparatus to: receive said group information in a 

response to said access request message.  

In one embodiment, said response also specifies uplink timing information for said 

10 group specified in said group information.  

In one embodiment, said access request message is a Random Access Preamble 

Message, and said response is a Random Access Response Message.  

In one embodiment, said memory and computer program code are configured to, 

with the processor, cause the apparatus to: initiate said access procedure in 

15 response to an order from said access node.  

In one embodiment, said memory and computer program code are configured to, 

with the processor, cause the apparatus to: configure said uplink transmission on 

the basis of configuration information detected from one or more transmissions 

from said access node before initiating said access procedure.  

20 In one embodiment, said configuration information does not specify a group of said 

plurality of component carriers sharing uplink transmission timing information to 

which said one component carrier belongs.  

In one embodiment, said configuration information specifies a group of said 

plurality of component carriers sharing common uplink transmission timing 

25 information as a group to which said one component carrier belongs; and said 

memory and computer program code are configured to, with the processor, cause 

the apparatus to: in the event that the group specified in said configuration 

information is different to the group specified in said group information, make said 

further uplink transmission on said one component carrier preferentially using the
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uplink transmission timing information for said group specified in said group 

information.  

In one embodiment, said configuration information is received in a radio resource 

control reconfiguration message.  

5 In one embodiment, said memory and computer program code are configured to, 

with the processor, cause the apparatus to: receive said group information in a 

radio resource control reconfiguration message.  

In one embodiment, the uplink transmission timing information is timing advance 

information.  

10 In one embodiment, said one component carrier is a secondary cell for the 

communication device, and the plurality of component carriers associated with 

said access node include at least one other component carrier configured for use 

by the communication device as a primary cell.  

There is also hereby provided user equipment comprising the above-described 

15 apparatus.  

There is also hereby provided a processor and memory including computer 

program code, wherein the memory and computer program code are configured 

to, with the processor, cause the apparatus to: receive at an access node on one 

component carrier of a plurality of component carriers associated with said access 

20 node an uplink transmission from a communication device initiating an access 

procedure; at least partly on the basis of a measurement of a parameter of said 

uplink transmission, determine which group of said plurality of component carriers 

sharing uplink transmission timing information is to include said one component 

carrier on which said uplink transmission was received; and transmit the result of 

25 said determination from said access node to said communication device.  

In one embodiment, said access procedure is a Random Access Procedure.  

In one embodiment, said uplink transmission from said communication device 

comprises an access request message, and said memory and computer program 

code are configured to, with the processor, cause the apparatus to: transmit the
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result of said determination from said access node to said communication device 

as part of a response to said access request .  

In one embodiment, said response also specifies uplink timing information for said 

determined group.  

5 In one embodiment, said access request message is a Random Access Preamble 

Message, and said response is a Random Access Response Message.  

In one embodiment, said memory and computer program code are configured to, 

with the processor, cause the apparatus to: transmit from said access node an 

order to said communication device to initiate said access procedure.  

10 In one embodiment, said memory and computer program code are configured to, 

with the processor, cause the apparatus to: transmit from said access node 

configuration information for configuring said uplink transmission.  

In one embodiment, said configuration information does not specify a group of said 

plurality of component carriers sharing uplink transmission timing information as a 

15 group to which said one component carrier belongs.  

In one embodiment, said configuration information specifies a group of said 

plurality of component carriers sharing common uplink transmission timing 

information as a group to which said one component carrier belongs, wherein the 

determined group may be different to the group specified in said configuration 

20 information.  

In one embodiment, said configuration information is transmitted in a radio 

resource control reconfiguration message.  

In one embodiment, said memory and computer program code are configured to, 

with the processor, cause the apparatus to: transmit the result of said 

25 determination from said access node to said communication device in a Radio 

Resource Control Reconfiguration Message.  

In one embodiment, the uplink transmission timing information is timing advance 

information.
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In one embodiment, said one component carrier is a secondary cell for the 

communication device, and the plurality of component carriers associated with 

said access node include at least one other component carrier configured for use 

by the communication device as a primary cell.  

5 There is also hereby provided an access node comprising the above-described 

apparatus.  

In one embodiment, the access node comprises a macro eNodeB having a 

plurality of collocated receivers.  

There is also hereby provided a computer program product comprising program 

10 code means which when loaded into a computer controls the computer to: initiate 

an access procedure by making from a communication device an uplink 

transmission on one component carrier of a plurality of component carriers 

associated with an access node; thereafter receive at said communication device 

group information specifying a group of said plurality of component carriers sharing 

15 uplink transmission timing information as a group to which said one component 

carrier belongs; and make from said communication device a further uplink 

transmission on said one component carrier using uplink transmission timing 

information for said group specified in said group information.  

There is also hereby provided a computer program product comprising program 

20 code means which when loaded into a computer controls the computer to: receive 

at an access node on one component carrier of a plurality of component carriers 

associated with said access node an uplink transmission from a communication 

device initiating an access procedure; at least partly on the basis of a 

measurement of a parameter of said uplink transmission, determine which group 

25 of said plurality of component carriers sharing uplink transmission timing 

information is to include said one component carrier on which said uplink 

transmission was received; and transmit the result of said determination from said 

access node to said communication device.
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Hereunder is provided, by way of example only, a detailed description of 

techniques related to the delivery of TA group information to a communication 

device, with reference to the accompany drawings, in which: 

Figure 1 illustrates the coverage of a single macro eNodeB (eNB) in a cellular 

5 radio access network using remote radio heads and frequency selective repeaters 

as non-collocated receivers; 

Figure 2 illustrates some components of one example of user equipment as shown 

in figure 1; 

Figure 3 illustrates some components of an example of an apparatus suitable for 

10 the macro eNB, remote radio heads and frequency selective repeaters shown in 

figure 1; 

Figure 4 illustrates one example of operations carried out at user equipment of 

Figure 1 in accordance with an embodiment of the present invention; 

Figure 5 illustrates one example of operations carried out at the macro eNB of 

15 Figure 1 in accordance with an embodiment of the present invention; and 

Figures 6 to 8 illustrate examples of information elements for use in an Random 

Access Response Message in an embodiment of the present invention.  

The following description relates to the example of a communication system 

including a radio access network operating in accordance with Long Term 

20 Evolution (LTE) Release 10 or beyond.  

Figure 1 illustrates an example of the coverage of a single macro eNB 2 (of a 

cellular E-UTRAN) deploying non-collocated receivers such as, for example, 

remote radio heads (RRHs) 4 and frequency selective repeaters 6.  

A large cellular radio access network can employ tens of thousands of macro 

25 eNBs2.  

Figure 2 illustrates some components of one example of user equipment 8 as 

shown in figure 1. The user equipment (UE) 8 may be used for various tasks such
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as making and receiving phone calls, for receiving and sending data from and to a 

data network and for experiencing, for example, multimedia or other content.  

The UE 8 may be any device capable of at least sending or receiving radio signals.  

Non-limiting examples include a mobile station (MS), a portable computer provided 

5 with a wireless interface card or other wireless interface facility, personal data 

assistant (PDA) provided with wireless communication capabilities, or any 

combinations of these or the like. The UE 8 may communicate via an appropriate 

radio interface arrangement of the UE 8. The interface arrangement may be 

provided for example by means of a radio part 7 and associated antenna 

10 arrangement. The antenna arrangement may be arranged internally or externally 

to the UE 8.  

The UE 8 may be provided with at least one data processing entity 3 and at least 

one memory or data storage entity 7 for use in tasks it is designed to perform. The 

data processor 3 and memory 7 may be provided on an appropriate circuit board 9 

15 and/or in chipsets.  

The user may control the operation of the UE 8 by means of a suitable user 

interface such as key pad 1, voice commands, touch sensitive screen or pad, 

combinations thereof or the like. A display 5, a speaker and a microphone may 

also be provided. Furthermore, the UE 8 may comprise appropriate connectors 

20 (either wired or wireless) to other devices and/or for connecting external 

accessories, for example hands-free equipment, thereto.  

Figure 3 illustrates some components of an example of an apparatus suitable for 

the macro eNB 2, remote radio heads 4 and frequency selective repeaters 6 

shown in figure 1. The apparatus may comprise a radio frequency antenna 301 

25 configured to receive and transmit radio frequency signals, radio frequency 

interface circuitry 303 configured to interface the radio frequency signals received 

and transmitted by the antenna 301. The radio frequency interface circuitry may 

also be known as a transceiver. The apparatus may also comprise a data 

processor 306 configured to process signals from the radio frequency interface 

30 circuitry 303, control the radio frequency interface circuitry 303 to generate suitable
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RF signals. The access node may further comprise a memory 307 for storing data, 

parameters and instructions for use by the data processor 306.  

It will be understood that the apparatuses shown in figures 2 and 3 respectively 

and described above may comprise further elements which are not directly 

5 involved with the embodiments described hereafter.  

The remote radio heads 4 and frequency selective repeaters can be considered as 

an extension of the macro eNB 2. For uplink transmissions, their receivers and the 

receivers located at macro eNB 2 function together as a set of non-collocated 

receivers belonging to macro eNB 2; and the UE 8 sees any downlink transmission 

10 from any one of these remote radio heads and frequency selective repeaters as a 

downlink transmission from macro eNB 2. For the purposes of the following 

description of embodiments of the invention, a reference to a transmission to or 

from macro eNB 2 includes a transmission via a remote radio head 4 of frequency 

selective repeater associated with macro eNB 2, unless otherwise explicitly 

15 specified.  

The remote radio heads 4 are connected to the macro eNB 2 via a fixed line, and 

the frequency selective repeaters are connected to the macro eNB 2 via a wireless 

interface.  

Remote radio heads 4 and frequency selective repeaters 6 can be used to improve 

20 throughput at hotspots, and/or extend coverage of the macro eNB 2 to areas out of 

direct reach of the macro eNB 2.  

The reception from UE 8 of uplink transmissions at this set of non-collocated 

receivers associated with macro eNB 2 can involve the aggregation of component 

carriers of the kind describe above. Assigning each of the component carriers 

25 configured for uplink transmissions from UE 8 to one of a plurality of component 

carrier groups each sharing respective common TA values, and making uplink 

transmissions on a component carrier according to the TA value for the component 

carrier group to which said component carrier belongs can improve quality of 

service.
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With reference also to Figures 4 and 5, hereunder is described an example of a 

technique according to an embodiment of the present invention for providing UE 8 

with information about which group of component carriers a specific component 

carrier belongs to. The example is set in the context of a component carrier 

5 (SCell) having been added to the set of component carriers configured for uplink 

transmissions from UE 8.  

As part of dedicated RRC signalling, macro eNB 2 sends configuration information 

for a component carrier added to the set of component carriers configured for 

uplink transmissions from UE 8 ("added SCell"). This configuration information 

10 may or may not include information about the Random Access Channel (RACH) 

for the added SCell (i.e. information about the resources via which a random 

access request can be made via the added SCell), and may or may not specify a 

provisional TA Group for the added SCell.  

Macro eNB 2 transmits via the physical downlink control channel (PDCCH) an 

15 order for UE 8 to initiate a random access procedure of the kind specified in 3GPP 

TS 36.321 via added Scell (STEP 502 of Figure 5). UE 8 detects this order from 

the PDCCH (STEP 502 of Figure 5). In response to the detection of this order 

from macro eNB 2, UE 8 sends a Random Access Preamble Message via the 

RACH for the added SCell (STEP 404 of Figure 4). The Random Access 

20 Preamble Message includes a header indicating a random identifier (Random 

Access Preamble Identifier (RAPID)) for the UE 8. If macro eNB 2 receives this 

Preamble Message correctly (STEP 504 of Figure 5), macro eNB 2 sends a 

Random Access Response Message to UE 8 at a time and location on the 

Physical Downlink Shared Channel (PDSCH) scheduled by PDCCH addressed to 

25 a Random Access - Radio Network Temporary Identifier (RA-RNTI) that can be 

calculated by UE 8 from the time and location the Random Access Preamble 

Message was sent (STEP 508 of Figure 5). Macro eNB 2 is able to determine 

from a measurement of the time of reception of the Random Access Preamble 

Message which group of component carriers the added SCell should belong to in 

30 terms of TA value (which groups we shall hereafter refer to as TA groups) (STEP 

506 of Figure 5), and macro eNB 2 includes an indication of the selected TA group 

in the Random Access Response Message. The Random Access Response
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(RAR) Message also specifies in the header thereof the random identifier indicated 

in the Random Access Preamble Message (RAPID). The RAR Message may also 

indicate in the payload thereof (i) a Cell Radio Network Temporary ID (Temporary 

C-RNTI) which is used for further uplink transmissions via the added SCell, and (ii) 

5 an indication of the uplink resources scheduled for the next uplink transmission 

from UE 8 via the added SCell (UL Grant). UE 8 receives the RAR Message at 

the expected time (STEP 406 of Figure 4) subsequently makes a further uplink 

transmission using the TA value for the TA group specified in the RAR Message 

(STEP 408 of Figure 4).  

10 Where the random access procedure is for a secondary cell (SCell) (as in the 

example described above) and not a primary cell (PCell), (i) the RAR message 

does not need to indicate a Temporary C-RNTI for the UE since the UE will 

already know the C-RNTI (as described later, the bits of the RAR Message that 

would be used for indicating Temporary C-RNTI can be used instead to indicate 

15 TA Group Information for the SCell); and (ii) UL grant can also be omitted from the 

RAR Message since no msg3 transmission is needed from UE 8 in reply to the 

RAR Message.  

Also, the RAPID in the header of the RAR Message is the ID corresponding to the 

preamble transmitted from the UE, i.e. the preamble indicated in the above

20 mentioned PDCCH order from macro eNB 2, if dedicated preamble is provided.  

One possible alternative is to include the TA Group Information in an RRC 

reconfiguration message sent from macro eNB 2 to UE 8 as soon as possible after 

completion of the Random Access Random Access procedure.  

As mentioned above, the configuration information for the added SCell sent by 

25 macro eNB 2 before UE 8 sends the Random Access Preamble Message may or 

may not include RACH parameters for the added Scell; and may or may not 

include information about the TA group for the added SCell.  

It may be that the SCell (re)configuration information sent by macro eNB does not 

ever include any TA Group information. If the configuration information sent by the 

30 macro eNB 2 as part of the RRC signalling does not include RACH parameters for
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the added SCell, UE 8 adopts a default configuration of applying the TA value it 

uses for uplink transmissions via the PCell. If the configuration information sent by 

the macro eNB 2 as part of the RRC signalling does include RACH parameters for 

the added SCell, UE 8 determines that no TA group is yet configured for the added 

5 SCell, and determines that it cannot apply the TA of an existing TA group to the 

added SCell, the UE 8 does not adopt this default configuration for the Random 

Access Preamble Message, and instead aligns the uplink timing for preamble 

transmission with the downlink timing.  

Alternatively, the configuration information sent by macro eNB 2 as RRC signalling 

10 can optionally include TA group information, where the macro eNB 2 cannot 

identify the TA group to which the added SCell belongs. Where the RRC signalling 

does indicate a TA group for the added SCell, UE 8 applies the TA value for the 

indicated TA group to the transmission of the Random Access Preamble Message.  

Where TA group information for the added SCell is not included because the 

15 macro eNB 2 cannot identify the TA group to which the added SCell belongs, UE 8 

determines that no TA group is yet configured for the added SCell, and determines 

that it cannot apply the TA for any existing TA group to the added SCell. UE 8 

instead aligns the uplink timing for preamble transmission with the downlink timing.  

According to another alternative, the configuration information sent by the macro 

20 eNB for the added SCell must include TA group information for the added SCell.  

In the event that macro eNB 2 is not able to identify the appropriate TA group for 

the added SCell, macro eNB 2 can, for example, specify in the RRC signalling the 

TA group of the PCell or a new group, knowing that it has the possibility of 

overriding this provisional indication, by specifying a different TA Group in the RAR 

25 Message that it sends to UE 8 upon correctly receiving a Random Access 

Preamble Message from the UE 8 via the added SCell, as described above.  

As mentioned above, where the RRC signalling sent by macro eNB 2 neither 

includes RACH parameters nor TA group information for the added SCell, UE 8 

applies the same TA as PCell and assumes that there is only one TA group (or 

30 rather that there are no TA groups). This ensures backward compatibility with 

eNBs of earlier LTE releases.
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The TA Group specified in the RAR Message for the added SCell may not 

necessarily be a TA Group including another of the component carriers configured 

for uplink transmissions from UE 8. In this event, the RAR Message also specifies 

a TA value for the TA Group for the added SCell. Where the TA Group for the 

5 added SCell does include another activated component carrier for UE 8, the RAR 

Message may or may not specify the TA value for the TA Group; UE 8 will already 

know the TA value for this TA Group in relation to one or more other component 

carriers configured for the UE and belonging to the same TA Group.  

Figures 6 to 8 illustrate examples of information elements for the payload of the 

10 RAR Message in the technique described above, 

In the example of Figure 6, the X field (1-bit) indicates the TA group for the added 

SCell if there are no more than 2 TA Groups. If there are more than 2 TA Groups 

in total, then the X-field is set to "1" to indicate that the information element 

specifies a TA Group Index for the added S-Cell, and the Group Index field 

15 specifies the TA Group for the added SCell. The information element also specifies 

the TA value (Timing Advance) for the TA Group specified in the Group Index 

Field.  

Figures 7 and 8 show examples of a new format for an information element for the 

payload of a RAR Message without UL Grant. Either the new information element 

20 includes an X field set to "1" (Figure 7) to indicate the information element follows 

the new format or such an explicit indication can be omitted (Figure 8) where UE 8 

would implicitly expect this new format upon detecting the absence of TA Group 

information in the dedicated RRC signalling specifying RACH configuration 

parameters.  

25 In all of the examples of Figures 6 to 8, the information element omits any 

indication of the Temporary C-RNTI for UE 8. As mentioned above, an indication 

of the Temporary C-RNTI in the RAR Message is not necessary in the example of 

the technique described above, where the random access procedure is for a SCell 

and not a PCell. The bits/resources that might otherwise be used to indicate the 

30 C-RNTI for the UE 8 are instead used to indicate TA Group information (Group 

Index) and the TA value for the specified TA Group (Timing Advance).  

RECTIFIED SHEET (RULE 91)
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Ensuring backward compatibility with eNBs of earlier LTE Releases could be 

achieved by: for individual RAR Messages adopting this new kind of information 

element, including the new information element as the last entry in the Medium 

Access Control Protocol Data Unit (MAC PDU) of the RAR Message.  

5 The above-described technique is of particular use, for example, in a system in 

which it could be difficult to know the presence and location of the frequency 

selective repeaters operating under a macro eNB. At the time of adding a SCell to 

the set of component carriers configured for the uplink transmissions from a 

communication device, the macro eNB might not always know whether the added 

10 SCell belongs to an existing TA Group. With the above-described technique, a 

communication device is provided with accurate TA Group information at an early 

stage of the access procedure, even if the macro eNB does not know at the time of 

adding the SCell to the set of configured component carriers whether the added 

SCell belongs to an existing TA Group.  

15 The above-described operations may require data processing in the various 

entities. The data processing may be provided by means of one or more data 

processors. Similarly various entities described in the above embodiments may be 

implemented within a single or a plurality of data processing entities and/or data 

processors. Appropriately adapted computer program code product may be used 

20 for implementing the embodiments, when loaded to a computer. The program 

code product for providing the operation may be stored on and provided by means 

of a carrier medium such as a carrier disc, card or tape. A possibility is to 

download the program code product via a data network. Implementation may be 

provided with appropriate software in a server.  

25 For example the embodiments may be implemented as a chipset, in other words a 

series of integrated circuits communicating among each other. The chipset may 

comprise microprocessors arranged to run code, application specific integrated 

circuits (ASICs), or programmable digital signal processors for performing the 

operations described above.  

30 Embodiments may be practiced in various components such as integrated circuit 

modules. The design of integrated circuits is by and large a highly automated
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process. Complex and powerful software tools are available for converting a logic 

level design into a semiconductor circuit design ready to be etched and formed on 

a semiconductor substrate. Programs, such as those provided by Synopsys, Inc.  

of Mountain View, California and Cadence Design, of San Jose, California 

5 automatically route conductors and locate components on a semiconductor chip 

using well established rules of design as well as libraries of pre-stored design 

modules. Once the design for a semiconductor circuit has been completed, the 

resultant design, in a standardized electronic format (e.g., Opus, GDSII, or the like) 

may be transmitted to a semiconductor fabrication facility or "fab" for fabrication.  

10 In addition to the modifications explicitly mentioned above, it will be evident to a 

person skilled in the art that various other modifications of the described 

techniques may be made, and that the described techniques have application in 

other communication systems.  

15
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CLAIMS: 

1. A method comprising: 

in carrier aggregation where secondary cell configuration information includes 

one or more of random access channel parameters and timing advance group 

information, and before sending a random access preamble message as part of a random 

access procedure for the secondary cell, applying a primary cell timing advance value to 

a secondary cell for which configuration information does not include timing advance 

group information for the secondary cell and does not include random access channel 

parameters for the secondary cell.  

2. A method according to claim 1, wherein said configuration information 

received before sending a random access preamble message from a communication 

device is received as part of radio resource control signalling.  

3. A method according to claim 1 or claim 2, further comprising: 

sending said random access preamble message; 

thereafter receiving group information specifying timing advance group 

information for said secondary cell; and 

making a further uplink transmission on said secondary cell using a timing 

advance value for the timing advance group specified in said timing advance group 

information.  

4. A method according to claim 3, further comprising: 

12116748/P095650
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receiving said timing advance group information in a random access response 

message.  

5. A method according to claim 2, further comprising: 

sending said random access preamble message in response to an order from an 

access node.  

6. An apparatus comprising: 

a processor and memory including computer program code, wherein the 

memory and computer program code are configured to, with the processor, cause the 

apparatus to: 

in carrier aggregation where secondary cell configuration information 

sometimes includes one or more of random access channel parameters and timing 

advance group information, and before sending a random access preamble message as 

part of a random access procedure for the secondary cell, apply a primary cell timing 

advance value to a secondary cell for which configuration information does not include 

timing advance group information for the secondary cell and does not include random 

access channel parameters for the secondary cell.  

7. An apparatus according to claim 6, wherein said configuration information 

received before sending a random access preamble message from the communication 

device is received as part of radio resource control signalling.  

8. An apparatus according to claim 6 or claim 7, wherein the memory and 

12116748/P095650
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computer program code are further configured to, with the processor, cause the 

apparatus to: 

send said random access preamble message; 

thereafter receive group information specifying timing advance group 

information for said secondary cell; and 

make a further uplink transmission on said secondary cell using a timing 

advance value for the timing advance group specified in said timing advance group 

information.  

9. An apparatus according to claim 8, wherein said timing advance group 

information is included in a random access response message.  

10. An apparatus according to claim 7, wherein said random access preamble 

message is sent in response to an order from an access node.  

11. A computer program comprising program code which when loaded into a 

computer controls the computer to: 

in carrier aggregation where secondary cell configuration information 

sometimes includes one or more of random access channel parameters and timing 

advance group information, and before sending a random access preamble message as 

part of a random access procedure for the secondary cell, apply a primary cell timing 

advance value to a secondary cell for which configuration information does not include 

timing advance group information for the secondary cell and does not include random 

access channel parameters for the secondary cell.  

12116748/P095650
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