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CONTROLLING TIMING OF 
SYNCHRONIZATION UPDATES 

BACKGROUND OF THE INVENTION 

This invention relates to a mobile communications net 

work, and in particular to a system for maintaining frequency 
synchronization between the basestations of such a network. 
More generally, the invention relates to controlling the timing 
of synchronization updates between network nodes. 

In a mobile communications network, including multiple 
basestations, where a mobile communications device may 
need to be able to establish wireless communications with any 
of those basestations depending on its location, it is necessary 
for the basestations to maintain frequency synchronization. 
That is, when a particular frequency is allocated for transmis 
sions to or from a basestation, it needs to be able to ensure that 
it is able to receive or transmit on the allocated frequency, 
with a very high degree of accuracy. 

In a conventional mobile communications network, each 
of the basestations is provided with a highly accurate crystal 
oscillator, which is able to maintain the required degree of 
frequency synchronization. 

However, in the case of so-called femtocell basestations, 
which are intended to be located within a customer’ s home or 
small of?ce premises and to provide mobile communications 
services to a relatively small number of mobile communica 
tions devices, such highly accurate crystal oscillators are 
prohibitively expensive. 

The IEEEl588 speci?cation describes a technique for 
achieving synchronization between nodes of a packet net 
work, for example a network using the internet protocol (IP), 
to provide time synchronization of a slave at the receiver. This 
protocol, and other similar protocols, make use of time stamp 
ing an accurate clock at the source and transmitting this 
information, in a packet, to the slave at the receiver. If such 
packets are sent with short time intervals between them, they 
can maintain the precision of the receiver clock, but this 
requires large amounts of data to be sent over the packet data 
network. If such packets are sent with long time intervals 
between them, the desired precision of the receiver clock may 
not be maintained. The IEEEl 588 speci?cation therefore 
states that the time interval between sending synchronisation 
packets is a compromise between the stability and precision 
of the local clocks and the communication and computation 
load imposed by transmission of these messages. 

SUMMARY OF THE INVENTION 

According to a ?rst aspect of the present invention, there is 
provided a basestation, for use in a mobile communications 
network, the basestation comprising: 

a frequency synthesizer, for generating signals at desired 
frequencies; 

a packet data interface, for transmitting and receiving 
packet data signals over a wide area network, 

wherein the basestation is adapted to determine an elapsed 
time since it last synchronized the frequency synthesizer 
to a master device; and 

wherein the basestation is adapted to request synchroniza 
tion packet data signals from the master device when the 
elapsed time exceeds a predetermined hold-over period. 

According to a second aspect of the present invention, there 
is provided a method of synchronizing a network node, the 
method comprising, in a synchronization slave node: 

determining that further synchronization is required; 
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2 
sending a request to a synchronization master node for 

synchronization packets; and 
using the requested synchronization packets to achieve 

frequency synchronization in the synchronization slave 
node. 

According to a third aspect of the present invention, there is 
provided a method of synchronizing a crystal oscillator, the 
method comprising, at ?rst time intervals: 

in operation, receiving synchronization data from a syn 
chronization master; 

measuring a time elapsed since the crystal oscillator was 
last synchronized; 

measuring a temperature of the crystal oscillator; 
calculating and storing a frequency offset of the crystal 

oscillator. 
For a better understanding of the present invention, and to 

show how it may be put into effect, reference will now be 
made, by way of example, to the accompanying drawings, in 
which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a part of a mobile communications network 
in accordance with an aspect of the present invention; 

FIG. 2 is a ?ow chart, illustrating a ?rst method in accor 
dance with the invention. 

FIG. 3 is a ?ow chart, illustrating a second method in 
accordance with the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram, illustrating a part of a 
mobile communication network 10. Aspects of the invention 
are applicable to networks of different types, but the invention 
is described herein with reference to its use in a cellular 
mobile communications network, in which mobile commu 
nications devices are able to communicate by means of a 
network of basestations. 
The network 10 includes a relatively large number of bas 

estations, such as the basestation 12, which, together, are 
intended to provide coverage to most or all of a relatively 
large geographical area. The area served by each of these 
basestations is typically referred to as a cell. In a typical 
network, the network operator may provide basestations that 
together serve the whole of the relatively large geographical 
area, with the cells served by these basestations being referred 
to as macrocells. The network operator may also provide 
additional basestations that serve particular small parts of that 
relatively large geographical area where network tra?ic levels 
are expected to be particularly high, such as in city centres, 
with the cells served by these basestations being referred to as 
microcells. Each of these basestations has a connection into 
the core network of the mobile communications network, 
provided by the mobile network operator. 
Any subscriber of the network 10 is then able to move 

around within the area served by these basestations, with the 
associated mobile communications device being able to 
establish a connection with the appropriate one of the bases 
tations, and the network being able to handover this connec 
tion from one basestation to another as the mobile communi 
cations device continues to move. 

In addition, femtocell basestations are proposed, which 
allow a customer of the mobile communications network to 
set up a basestation of the mobile communications network 
within his own premises, such as ahome or a small o?ice. The 
femtocell basestation operates using the same communica 
tion frequencies as the other basestations of the network, 
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allowing the same mobile communications devices to estab 
lish connections with them. The femtocell basestation uses 
the customer’s existing broadband intemet connection to 
establish a connection to the mobile network operator’s core 
network, thereby reducing the need for the mobile network 
operator to build this part of the infrastructure required to 
increase network capacity. Each femtocell basestation may be 
set up so that it can provide a service only to previously 
registered mobile communications devices, for example 
devices owned by the same customer of the mobile commu 
nications network. 

In the network 10, shown in FIG. 1, there are two such 
femtocell basestations (PBS) 14, 16. 

The femtocell basestation 14 is shown in detail in FIG. 1, 
but it will be understood that the femtocell basestation 16 is 
generally similar. 

The femtocell basestation 14 includes a wireless commu 
nications interface 18, for transmitting and receiving signals 
in the mobile communications network. As shown in FIG. 1, 
the wireless communications interface 18 includes transmit 
circuitry (TX) 20 for transmitting signals to registered mobile 
communications devices within the coverage area of the fem 
tocell basestation 14, and receive circuitry (RX) 22 for receiv 
ing signals from the registered mobile communications 
devices within the coverage area. 

Each of the transmit circuitry (TX) 20 and receive circuitry 
(RX) 22 must be able to operate at a desired frequency, to a 
high degree of accuracy, in order that transmissions can be 
successfully received. In normal operation of the basestation 
18, the transmit circuitry (TX) 20 operates at one of the 
available system downlink frequencies, while the receive cir 
cuitry (RX) 22 operates at one of the available system uplink 
frequencies. 
As shown in FIG. 1, each of the transmit circuitry (TX) 20 

and receive circuitry (RX) 22 receives signals from a fre 
quency synthesizer 24, which generates signals at desired 
frequencies. The frequency synthesizer 24 may for example 
contain a crystal oscillator, the frequency of oscillation of 
which can be used in a conventional way to generate the 
desired frequencies. 
As also shown in FIG. 1, the femtocell basestation 14 

includes a packet data interface (PDI) 26, for transmitting and 
receiving packet data signals over a wide area packet data 
network 28. In the embodiment shown in FIG. 1, the packet 
data interface (PDI) 26 is able to transmit and receive packet 
data signals over the intemet. 
As also shown in FIG. 1, the femtocell basestation 14 

includes a controller 30, with the controller 30, wireless com 
munications interface 18, the frequency synthesizer 24 and 
the packet data interface (PDI) 26 being able to communicate 
with each other as required, for example by means of an 
internal communications bus 32. 
As discussed above, the femtocell basestations 14, 16 are 

able to send tra?ic to and receive tra?ic from a core network 
(CN) 34 of the mobile communications network 10 over the 
internet by means of their respective packet data interfaces 
26. The mobile communications network 10 also contains a 
management system 36, which is also able to communicate 
with each of the femtocell basestations 14, 16 over the inter 
net by means of their respective packet data interfaces 26. In 
this way, the management system 36 is able to monitor and/ or 
control various aspects of the operation of the femtocell bas 
estations 14, 16. 
As mentioned above, one important aspect of the operation 

of a basestation concerns the frequency synchronization 
within the wireless network. The available communications 
bandwidth is divided into relatively narrow frequency chan 
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4 
nels, which means that, when a particular frequency channel 
is allocated for transmissions between a basestation and a 
mobile communications device, the transmissions must take 
place at a frequency that is extremely close to the allocated 
frequency, in order that the receiving device can correctly 
receive and decode the transmitted signal, and in order that 
the transmissions do not interfere with other signals being 
transmitted by other devices. 
As shown in FIG. 1, the macrocell basestation 12 has 

access to a primary rate clock (PRC) 38, which may for 
example take the form of a highly accurate frequency synthe 
sizer, for example containing a crystal oscillator whose accu 
racy can be maintained over long time periods and in a wide 
range of operating conditions. For example, the PRC 38 may 
contain a crystal oscillator whose frequency of operation is 
compensated for any changes in operating temperature, and 
whose operating temperature is controlled such that such 
changes are in any event minimized. 

However, such crystal oscillators are expensive, and the 
frequency synthesizer 24 in the femtocell basestation 14, as 
well as the corresponding frequency synthesizer in the fem 
tocell basestation 16, typically contain much less accurate 
crystal oscillators. 

FIG. 2 is a ?ow chart, illustrating a method of achieving 
frequency synchronization between the femtocell basesta 
tions 14, 16 of the mobile communications network 10. 

Speci?cally, the macrocell basestation 12 transmits radio 
synchronization information. This radio synchronization 
information is conventional, and is generally provided such 
that mobile communications devices within the coverage area 
of the macrocell basestation 12 are able to detect the infor 
mation and achieve frequency synchronization with their 
serving macrocell basestation. The femtocell basestations of 
the network, such as the femtocell basestations 14, 16, switch 
their operations such that they are able to detect signals trans 
mitted on the system downlink frequencies, such as the fre 
quency on which the radio synchronization information is 
transmitted by the macrocell basestation 12. In one embodi 
ment of the invention, the receive circuitry (RX) 22 is able to 
switch such that, instead of operating at one of the available 
system uplink frequencies for detecting signals from mobile 
communications devices, it is able instead to detect signals at 
one of the available system downlink frequencies. This 
switch of operation is then controlled such that it takes place 
at a time when it does not interrupt normal operation of the 
femtocell basestation. In another embodiment, the femtocell 
basestation includes separate receive circuitry for detecting 
the radio synchronization information. 

In this illustrative example, the femtocell basestation 14 is 
one of the femtocell basestations in the network that is able to 
detect the radio synchronization information transmitted by 
the macrocell basestation 12, while the femtocell basestation 
16 is one of the femtocell basestations in the network that is 
unable to detect radio synchronization information transmit 
ted by any macrocell basestation. 

The femtocell basestation 14 therefore synchronizes its 
operations based on the received radio synchronization infor 
mation. For example, it may apply a (further) correction to the 
signals generated by its frequency synthesizer 24, in order 
that the frequencies of such signals correspond with the 
intended frequencies, to the required high degree of accuracy. 
This process is the same as that used conventionally by a 
mobile communications device to achieve synchronization 
with its serving basestation. 

Also, the management system 36 informs the femtocell 
basestations 14, 16 that they are to have a master-slave rela 
tionship for propagating synchronization information. That 
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is, the femtocell basestation 14 is to be the synchronization 
master, While the femtocell basestation 16 is to be the syn 
chronization slave. 

FIG. 2 illustrates the process performed in the femtocell 
basestation 16 in order to achieve frequency synchronization. 
In the illustrated process, this is achieved by de?ning a means 
to reduce as far as possible the netWork tra?ic loading 
imposed by the transmission of the synchronisation mes 
sages. 

Thus, in step 60 of the process, the femtocell basestation 16 
de?nes a hold-over period. This is the period betWeen a time 
When a crystal oscillator is synchronized and a time When it 
goes out of a given synchronization tolerance, or frequency 
offset. For example, if the end user equipment requirement is 
that the crystal oscillator should not drift out of frequency 
speci?cation by more than +/—0.l ppm, and if it is knoWn that 
the result of crystal aging is a frequency change of 1 ppm per 
year, then, although the crystal ageing may not be linear, the 
effect of crystal ageing on the frequency offset can be 
approximated to a rate of 0.1 ppm per month. In this case, the 
hold-over period can be de?ned to be approximately one 
calendar month, although it is relatively unimportant for these 
purposes Whether it is de?ned as one calendar month, 28 days 
or 700 hours, for example. 

Further, the hold-over period can be determined by the 
femtocell basestation 16 itself, or can be pre-stored in the 
femtocell basestation 16 during manufacture, or can be deter 
mined based on information transmitted from the manage 
ment system 36. 

The femtocell basestation 16 has time of day information 
available (including day, month, year), and from this it can set 
up a synchronization schedule. In step 62, it is determined 
Whether the time that has elapsed since the crystal oscillator 
Was last synchronized exceeds this hold-over period. This 
step is performed repeatedly until it is determined that the 
elapsed time has exceeded the hold-over period. 
At some time thereafter, either immediately or at some 

convenient time, in step 64 the femtocell basestation 16 sends 
a message to its assigned synchronization master, that is, the 
femtocell basestation 14. This message requests that the syn 
chronization master starts sending synchronization mes 
sages, containing synchronization information, and this 
information is received in step 66. It Will be noted that, 
although, in this embodiment of the invention, the synchro 
nization master is another femtocell basestation of the Wire 
less communication, it is also possible to provide one or more 
dedicated time server nodes that have no basestation capabil 
ity. In that case, the femtocell basestation 16 can again request 
synchronization from the synchronization master When the 
time that has elapsed since the crystal oscillator Was last 
synchronized exceeds the hold-over period. 

In aspects of the invention, the synchronization informa 
tion can be in any convenient form, for example in the form of 
packets of data, each of Which contains a timestamp indicat 
ing its time of transmission, as measured by the synchroniza 
tion master. The synchronization slave can then examine the 
times of receipt of these packets of data, as measured by its 
oWn clock, Which is derived from its frequency synthesizer. 
The differences betWeen the times of transmission of tWo data 
packets, as measured by the synchronization master, can then 
be compared With the times of receipt of these packets of data, 
as measured by the synchronization slave, in order to give 
measure of the frequency synchronization betWeen the syn 
chronization master and the synchronization slave. The accu 
racy of the synchronization can be increased by taking a large 
number of such measurements. 
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6 
The message sent in step 64 from the synchronization slave 

femtocell basestation 16 to the synchronization master fem 
tocell basestation 14 may request that the synchronization 
master sends a speci?ed number of packets of synchroniza 
tion data, or may request that the synchronization master 
starts sending packets of synchronization data, in Which case 
a subsequent message must be sent to request that the syn 
chronization master stops sending packets of synchronization 
data. 
As described, no synchronization messages are sent except 

When speci?cally requested by the slave femtocell basesta 
tion 16. HoWever, in an alternative arrangement, the synchro 
nization master femtocell basestation 14 may be sending 
packets of synchronization data at a loW rate at all times, in 
Which case the message sent in step 64 from the synchroni 
zation slave femtocell basestation 16 to the synchronization 
master femtocell basestation 14 may request that the synchro 
nization master increase the rate at Which packets of synchro 
nization data are sent. 

In step 68, the femtocell basestation measures the ambient 
temperature or, preferably, the temperature in the vicinity of 
its crystal oscillator. The performance of a crystal oscillator 
depends on its temperature, and this information Will be used 
in maintaining synchronization of the device, as described 
beloW. 

In step 70, the femtocell basestation calculates a compen 
sation value to be applied to the crystal oscillator. As Will be 
knoWn, this requires a comparison betWeen the frequency 
generated by the crystal oscillator (Which can be deduced 
from the time measurements described above) and its nomi 
nal frequency. The difference betWeen these frequencies indi 
cates the value of a voltage that must be applied to the crystal 
oscillator, in order to bring the frequency back to the nominal 
frequency. 

In step 72, this voltage is applied to the crystal oscillator, in 
order to bring it into synchronization With the synchroniza 
tion master. 

Thus, the number of synchronizationpackets required to be 
transmitted over the netWork is greatly reduced, by transmit 
ting no such packets (or only a small number of packets) 
during the hold over period. Rather, only bursts of synchro 
nization packets are required to synchronize the slave oscil 
lator, separated by relatively long hold-over periods. For 
example, if a slave device is able to achieve synchronization 
in 1000 seconds and the hold-over period is 30 days, or 2.5 
million seconds, this means that synchronization packets are 
only sent for 1/2500 of the time, and the number of packets sent 
is reduced by a factor of 2500, compared With a situation in 
Which packets are being sent continually. 

The method described herein also takes account of changes 
in the temperature at the slave crystal oscillator, by charac 
terizing the frequency error offset against this temperature. 
The crystal oscillator at the slave device is typically a Voltage 
Controlled Temperature Compensated Crystal Oscillator 
(V CTXCO), that is, a crystal oscillator including correction 
circuitry that makes use of a previously characterized fre 
quency offset against temperature, in order to be able to apply 
a further correction, based on a measured temperature of the 
device. 

It should also be noted that, even if the hold-over period has 
not been exceeded, synchronization messages can be initiated 
if the temperature conditions exceed preset limits. Thus, if it 
is determined at step 62 that the hold-over period has not been 
exceeded, the process passes to step 74, in Which the tem 
perature of the device is measured. Then, in step 76, it is 
determined Whether the temperature conditions exceed the 
preset limits. In the simplest case, the preset limit may be a 
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threshold temperature, Which is set to a value that differs by a 
certain temperature difference from a temperature at Which 
the properties of the device are known reliably. In other cases, 
the temperature conditions may include a threshold value for 
the rate of change of the temperature, or may include one or 
more different combinations of temperature value and rate of 
change of temperature. 

If it determined in step 76 that the temperature conditions 
are met, such that there is doubt as to Whether the device Will 
have remained in synchronization, then the process passes to 
step 64, in Which synchronization information is requested. 
(It may then be unnecessary to repeat the temperature mea 
surement of step 68.) If the temperature conditions are not 
met, that is, there is no reason to think that the device Will not 
have remained in synchronization, the process returns to step 
62. 
As mentioned above, the VCTXCO correction circuitry 

makes use of a previously characterized frequency offset 
against temperature, in order to be able to apply a further 
correction, based on a measured temperature of the device. 
HoWever, the frequency error is also time dependent. There 
fore, in accordance With an aspect of the invention, the 
VCTXCO calculates an ageing factor before applying tem 
perature compensation. 

Thus, as shoWn in FIG. 3, during operation of the device, in 
step 80, the synchronization slave femtocell basestation 16 
measures the time elapsed since the since the crystal oscilla 
tor Was last synchronized. 

Then, in step 82, it measures the temperature of, or in the 
vicinity of the crystal oscillator. 

Based on these measurements, in step 84, a compensation 
value is applied to the crystal oscillator, in order to maintain 
its output frequency as close as possible to the intended fre 
quency, in order to maintain synchronization With the syn 
chronization master device 14. 

Thus, in a conventional device, a temperature is measured, 
and a compensation value is applied that takes account of the 
predicted or empirically calculation value that is required for 
that measured temperature. 

HoWever, in accordance With the present invention, as 
described With reference to FIG. 2, the actual frequency errors 
for a number of different temperatures have been calculated. 
Thus, When calculating and applying the compensation value 
in step 84 ofthe process shoWn in FIG. 3, it is possible to use 
the previously calculated compensation values. For example, 
the current compensation value can be calculated from a 
previously calculated compensation value that Was obtained 
at the current ambient temperature, albeit taking account of 
the effects of ageing. 

In order to improve the accuracy of this process, it is 
possible to request synchronization data packets even at times 
When it is not intended to synchronize the device, that is, 
during the hold-over period, and to calculate the frequency 
offsets at such times, for a variety of ambient temperatures. 

For example, if it is determined that the hold-over period is 
30 days, and the slave device is synchronized to the master 
device once in every 30 days, it is nevertheless possible to 
calculate the current frequency offset once every 3 days, at the 
then-current ambient temperature. When such calculations 
have been performed, and the results stored, over a period of 
time, it Will be possible in step 84 of the process shoWn in FIG. 
3 to refer to a previous frequency offset calculation, made on 
the basis of the same (or similar) ambient temperature and the 
same (or similar) elapsed time, in order to obtain a compen 
sation value to be applied. This compensation value can of 
course be used in conjunction With a temperature compensa 
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8 
tion mechanism provided by the manufacturer of a TCXO, in 
order to produce a ?ner granularity of frequency compensa 
tion control. 
The invention has been described above With reference to a 

mobile communications netWork. HoWever, it is applicable to 
any packet netWorks that require a synchronization mecha 
nism to incur the loWest bandWidth overhead possible. It can 
thus be used for any synchronization mechanism over any 
packet netWork for the synchronization of, for example, bas 
estations, automation systems or PCs. 

There is thus described a system Which alloWs master slave 
synchronization connectivity, and thus in one implementation 
alloWs each femtocell basestation in a netWork to establish the 
required degree of frequency synchronization in a resilient 
Way, Without needing a highly speci?ed crystal oscillator, and 
Without requiring every femtocell basestation to be able to 
obtain its synchronization over the Wireless interface. This 
therefore alloWs the required frequency synchronization to be 
established With reduced total expenditure. 

The invention claimed is: 
1. A basestation, for use in a mobile communications net 

Work, the basestation comprising: 
a frequency synthesizer, for generating signals at desired 

frequencies; 
a packet data interface, for transmitting and receiving 

packet data signals over a Wide area netWork; 
Wherein the basestation is con?gured to determine an 

elapsed time since it last synchronized the frequency 
synthesizer to a master device; 

Wherein the basestation is con?gured to request synchro 
nization packet data signals from the master device 
When the elapsed time exceeds a predetermined hold 
over period; 

Wherein, When the elapsed time does not exceed the pre 
determined hold-over period, the basestation is con?g 
ured to determine Whether temperature conditions at the 
basestation meet a predetermined temperature condition 
threshold, and to determine Whether a resynchronization 
is required for the frequency synthesizer to remain in 
synchronization; 

Wherein the basestation is con?gured to request synchro 
nization packet data signals from the master device 
When said temperature condition threshold is met; 

Wherein the basestation is con?gured to synchronize the 
frequency synthesizer to the master device on receipt of 
the synchronization packet data signals from the master 
device; and 

Wherein the basestation is con?gured to request the master 
device to stop sending synchronization packet data sig 
nals to synchronize the frequency synthesizer to the 
master device. 

2. The basestation as claimed in claim 1, Wherein the bas 
estation connects into a core netWork of the mobile commu 
nications netWork through the packet data interface. 

3. The basestation as claimed in claim 1, Wherein the mas 
ter device comprises a second basestation in the mobile com 
munications netWork, and Wherein the second basestation 
connects into the core netWork of the mobile communications 
netWork through the packet data interface. 

4. The basestation as claimed in claim 1, Wherein the tem 
perature conditions comprise a temperature difference from a 
speci?ed temperature. 

5. The basestation as claimed in claim 1, Wherein the tem 
perature conditions comprise a threshold value for the rate of 
change of temperature. 
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6. A method of synchronizing a crystal oscillator, the 
method comprising, at ?rst time intervals: 

receiving synchronization data from a synchronization 
master device; 

the method further comprising, when synchronization data 
is received, measuring a time elapsed since the crystal 
oscillator was last synchronized; 

calculating and storing a ?rst frequency offset of the crystal 
oscillator, the ?rst frequency offset comprising a differ 
ence between a frequency generated by the crystal oscil 
lator and a frequency derived from the synchronization 
data, and the method further comprising: 

measuring a temperature of the crystal oscillator; 
determining a second frequency offset based on at least one 

previously stored frequency offset obtained at a similar 
elapsed time and measured temperature; and 

upon receipt of the synchronization data from the synchro 
nization master device, applying a compensation value 
to the crystal oscillator based on said determined second 
frequency offset to synchronize the crystal oscillator to 
the synchronization master device. 

7. The method of synchronizing a crystal oscillator, as 
claimed in claim 6, comprising, at second time intervals: 

receiving synchronization data from a synchronization 
master device; 

measuring a temperature of the crystal oscillator; 
calculating a frequency offset of the crystal oscillator; and 
synchronizing the crystal oscillatorbased on the calculated 

frequency offset. 
8. A method as claimed in claim 7, wherein the second time 

intervals exceed the ?rst time intervals. 
9. A method of synchronizing a basestation, the method 

comprising: 
at the basestation, transmitting and receiving packet data 

signals over a wide area network; 
generating signals at desired frequencies using a frequency 

synthesizer; 
determining an elapsed time since the basestation last syn 

chronized the frequency synthesizer to a master device; 
when the elapsed time does not exceed a predetermined 

hold-over period, determining whether temperature 
conditions at the basestation meet a predetermined tem 
perature condition threshold and determining whether a 
resynchronization is required for the frequency synthe 
sizer to remain in synchronization; 

requesting synchronization packet data signals from the 
master device when said temperature condition thresh 
old is met; 

requesting synchronization packet data signals from the 
master device when the elapsed time exceeds the prede 
termined hold-over period; 

requesting a speci?ed number of synchronization data 
packets from the master device; 

synchronizing the frequency synthesizer to the master 
device on receipt of the synchronization packet data 
signals from the master device; and 

requesting the master device to stop sending synchroniza 
tion packet data signals to synchronize the frequency 
synthesizer to the master device. 

10. The method as claimed in claim 9, wherein the step of 
requesting synchronization packet data signals from the mas 
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ter device comprises sending a request for a speci?ed number 
of synchronization packet data signals. 

11. The method as claimed in claim 9, wherein the bases 
tation connects into a core network of the mobile communi 
cations network. 

12. The method as claimed in claim 9, wherein the master 
device comprises a second basestation in the mobile commu 
nications network, and wherein the second basestation con 
nects into the core network of the mobile communications 
network. 

13. The method as claimed in any one of claims 9, 11 and 
12, wherein the basestation is con?gured to synchronize the 
frequency synthesizer to the master device on receipt of the 
synchronization packet data signals from the master device. 

14. The method as claimed in any one of claims 9, 11 and 
12, wherein the master device comprises a second basestation 
of a mobile communications network. 

15. The method as claimed in claim 13, wherein the bas 
estation is con?gured to request the master device to stop 
sending synchronization packet data signals to synchronize 
the frequency synthesizer to the master device. 

16. A basestation for use in a mobile communications 
network, the basestation comprising: 

a frequency synthesizer, for generating signals at desired 
frequencies; 

a packet data interface, for transmitting and receiving 
packet data signals over a wide area network, 

wherein the basestation is con?gured to determine an 
elapsed time since it last synchronized the frequency 
synthesizer to a master device; 

wherein the basestation is con?gured to request synchro 
nization packet data signals from the master device 
when the elapsed time exceeds a predetermined hold 
over period; 

wherein, when the elapsed time does not exceed the pre 
determined hold-over period, the basestation is con?g 
ured to determine whether temperature conditions at the 
basestation meet a predetermined temperature condition 
threshold and to determine whether a resynchronization 
is required for the frequency synthesizer to remain in 
synchronization; 

wherein the basestation is con?gured to request synchro 
nization packet data signals from the master device 
when said temperature condition threshold is met; and 

wherein the basestation is con?gured to request a speci?ed 
number of synchronization data packets from the master 
device. 

17. The basestation as claimed in claim 16, wherein the 
basestation connects into a core network of the mobile com 
munications network through the packet data interface. 

18. The basestation as claimed in claim 16, wherein the 
master device comprises a second basestation in the mobile 
communications network, and wherein the second basesta 
tion connects into the core network of the mobile communi 
cations network through the packet data interface. 

19. The basestation as claimed in claim 16, wherein the 
temperature conditions comprise a temperature difference 
from a speci?ed temperature. 

20. The basestation as claimed in claim 16, wherein the 
temperature conditions comprise a threshold value for the rate 
of change of temperature. 

* * * * * 


