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BASE STATION AND METHOD THEREOF

TECHNICAL FIELD

The present disclosure relates to the field of radio network, and more particularly,
to a Base Station (BS) and a method thereof that is capable of enhancing network

capacity with low transmission power in a radio network.
BACKGROUND

For an operator, the first step to rollout a radio network is to build macro BSs to
guarantee basic coverage. There is normally no high capacity requirement at the
initial rollout phase. When the network evolves, however, more and more User
Equipments (UEs) will be served by the network. Capacity extension will be
required for some BSs. There are in general three main solutions as listed below
to improve macro deployment with capturing capacity demand. Fig. 1 shows a
schematic diagram of the three solutions.

¢ Improve Macro

Improve macro capacity by for example adding more carriers. This
method is normally the cheapest solution for those operators who
have enough radio bandwidth resources, since there is no
requirement for more sites as compared to the Densify Macro solution
discussed below. Hence Capital Operating Expense (COPEX)
increases not too much. For example, for CMCC, there is currently 50
MHz bandwidth for a TD LTE network rollout. Therefore, adding
multiple carriers used for macro base station capacity improvement is
a good choice for CMCC.
Advantage: it is cheap if the operator has enough radio resources.
Disadvantage: large radio bandwidth resources are needed.

* Densify Macro
Increase the number of macro BSs for a certain area with smaller
Inter-Site Distance (ISD). In the solution, time-frequency resources
can be reused in spatial domain with more macro BSs deployed.
However, this leads to more COPEX for operators since operators

need to find more sites to deploy BSs and more BSs to be deployed.
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The solution also brings a challenge in network optimization.
Advantage: Do not need large radio bandwidth resources.
Disadvantage: COPEX is highest among the three solutions.

¢ Add Small Cells
This method can be viewed as an enhancement of the Densify Macro
solution, namely heterogeneous network deployment, where Pico BSs
with a lower transmission power are dedicated to providing services
for hot-spots on top of Marco deployment. Similarly as the Densify
Macro solution above, it also increases the number of BSs to be
deployed. It is thus an expensive solution especially compared with
the Improve Macro solution. The BSs deployed have a lower
transmission power, and thus the solution has a lower COPEX
compared with the Densify Macro solution. Furthermore, the
performance of the solution is sensitive to whether the Pico BSs are
correctly put to real hot-spot(s). Accordingly, the gain brought out by
the solution may be low when the hot-spot changes as the UEs within
the hot-spot move.
Advantage: Do not need large radio bandwidth resources.

Disadvantage: COPEX is relative high.

From the above outline, it can be seen that the Improve Macro solution is the most
efficient way among the three solutions to improve network capacity, which can
efficiently avoid the disadvantages of a high COPEX of the Densify Macro and Add

Small Cells solutions.

In a radio network, UEs are moving around all the time. Fig. 2 shows a schematic

diagram of the robustness of the three solutions in a UE movement scenario.

As can be seen from Fig. 2, the UEs can be well served as they move in the
Improve Macro solution which adds more carriers to cover the whole cell. In the
Densify Macro solution, more macro BSs are added to share and balance the load
within the cell. However, some of the macro BSs may be overloaded since the
UEs may converge at a position in the cell as they move. The Add Small Cells
solution puts Pico BSs to serve hot-spots. When the UEs in the hot-spot move, the

hot-spot moves or changes. As shown in Fig. 2, the hot-spot may move out of the
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coverage of the Pico BS deployed previously. Therefore, the Densify Macro and
Add Small Cells solutions are not the efficient way to provide good enough
services for moving UEs. The intended network capacity enhancement is not well

satisfied for the two solutions in such moving scenarios.

In the Improve Macro solution, each carrier shall be allocated with the same power
for covering the whole cell so that the network capacity enhancement obtained by
adding more carriers is ensured even if the UEs move. Fig. 3 shows a schematic
diagram of an Improve Macro solution where carriers are allocated with different
power. Carriers shown in the dotted area are allocated with smaller power to serve
the newly emerged UEs that are close to the BS. When the new UEs move away,
the network capacity enhancement obtained by adding the carriers disappears.
Allocating each carrier with the same power sufficient for covering the whole cell
can avoid such case. However, ensuring multiple carriers with the same coverage
of the whole cell will result in the inefficiency of the total transmission power, and
increase the cost. For example, assume that 40W for each carrier of 20MHz
bandwidth is required for macro coverage. If 3 carriers with 60MHz bandwidth is to
be supported in the Macro cell, 120W output power is needed, which means:

¢ Much higher component cost.
* Larger RRU size and weighting due to heating requirement.
* Lower power efficiency when the Macro BS stays in a low

transmission power condition (for example in midnight, there is low
load).

Therefore, there is still a need to effectively enhance network capacity with a

relative low transmission power requirement.
SUMMARY

An objection of the present disclosure is to provide a BS and a method at the BS
that is capable of enhancing network capacity with low transmission power in a

radio network.

In an aspect of the disclosure, there is provided a method in a base station,

comprising serving an area with one or more first carriers. The method further
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comprises serving a hot-spot within the area with one or more beam-formed
second carriers, wherein the first and second carriers share a total transmission

power for serving the area.

The first carriers are used to ensure the macro coverage while the second carriers
can support the capacity enhancement requirement. The second carriers are
capable of serving the hot-spot even if the hot-spot moves due to the directional
capability of the beam-forming technique. The second carriers serve the hot-spot
instead of the whole area, and thus they may be allocated with lower power than
the first carriers, i.e., power lower than that required for covering the whole area.
Therefore, an advantage with the method is to enhance network capacity with low

transmission power.

In another aspect of the disclosure, there is provided a base station, comprising an
area serving unit configured to serve an area with one or more first carriers and a
hot-spot serving unit configured to serve a hot-spot within the area with one or
more beam-formed second carriers. The base station further comprises a power
allocation unit configured to allocate a total transmission power for serving the

area among the first and second carriers.

The base station serves the area with the first carriers. For a hot-spot in the area,
the second carriers are beam-formed to serve the hot-spot. The base station thus
maintains the macro coverage while serving a hot-spot with low transmission

power.
BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features of this disclosure will become more fully
apparent from the following description and appended claims, taken in conjunction
with the accompanying drawings. Understanding that these drawings depict only
several embodiments in accordance with the disclosure and are, therefore, not to
be considered limiting of its scope, the disclosure will be described with additional
specificity and detail through use of the accompanying drawings.

Fig.1 shows a schematic diagram of the existing solutions for

enhancing network capacity.

Fig. 2 shows a schematic diagram of the robustness of the existing
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solutions in a UE movement scenario.

Fig. 3 shows a schematic diagram of an Improve Macro solution where
carriers are allocated with different power.

Fig. 4 is aflow chart of a method performed at a base station according
to an embodiment of the present disclosure.

Fig. 5 shows a comparison diagram of the conventional Improve Macro
solution and the method according to the present embodiments.

Fig. 6 is aflow chart of a method performed at a base station according
to another embodiment of the present disclosure.

Fig. 7 shows a diagram of hot-spot coverage before and after the
hot-spot changes.

Fig. 8 shows a diagram of cell coverage where two hot-spots exist in
the cell.

Fig. 9 is adiagram of a base station according to an embodiment of the

present application.
DETAILED DESCRIPTION OF EMBODIMENTS

Hereunder, the present disclosure will be described in accordance with the
drawings. In the following description, some embodiments are used for the
purpose of description only, which shall not be understood as any limitation to the

present disclosure but the examples thereof.

Beam-Forming Technique

Beam-forming is a technique that gives rise to a virtual antenna pattern of a
particular shape, by using a number of individual antenna elements that form part
of the overall antenna array. The antenna pattern is typically shaped to give rise to
a “beam” directed towards a particular user. This maximizes the antenna gain in
this particular direction. In addition, the pattern of the beam may be shaped to
guarantee minimum gain the direction of unintended users, which has the

additional benefit of reducing interference in the network.

The beam formed by the antenna array may be expressed as
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360 M-I o
f(g)=) ) Ae/Cmmitn (Equation 1)
$=0 i=0

where 4, is the vibration amplitude of antenna element | of the antenna array, M

is the number of antenna elements, d is the distance between antenna elements,

and ¢, is the initial phase value of antenna element /.

The base station is configured to calculate the initial phase and vibration amplitude
by which the antenna element should be driven, to give rise to a particular
direction of antenna pattern. If the intended user or UE moves, the beam towards
the user or UE may be adapted by adjusting the initial phase and amplitude to be

applied to each antenna element.

Example 1

Fig. 4 is a flow chart of a method performed at a base station according to an

embodiment of the present disclosure.

As shown in Fig. 4, the method starts at step S410 and comprises the base station
serving an area (hereunder “cell’) with one or more carriers (hereunder “first
carriers”). If there is detected a hot-spot in the cell, the method further comprises
serving the hot-spot with one or more carriers (hereunder “second carriers”) at
step S420. The first and second carriers share a total transmission power for

serving the area or cell.

“Hot-spot” is used herein to refer the geographically regions of high traffic
concentration in the cell. The UEs in the hot-spot may move around. Accordingly,
hot-spot has two properties, i.e., direction and mobility. In the embodiment,
beam-forming technique is applied to serve the hot-spot. The beam-forming

technique can cover the two properties and thus well support the hot-spot.

The base station has sufficient bandwidth resource for serving the cell. The total
bandwidth is divided into multiple carriers, where each of carriers may have
different bandwidth. The number of carriers and bandwidth of each carrier is up to:

¢ Hot-spot number.
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¢ The traffic demand of the cell coverage area and traffic demand of

hot-spot. More traffic demand will require more carrier bandwidth.

For example, for a cell where there may be 2 hot-spots and traffic demand of the
hot-spots occupy half of total traffic demand of the whole cell coverage area, the
total 40MHz bandwidth is divided into 3 carriers, one of 20MHz for the cell
coverage, and the other two of each 10MHz for two hot-spots respectively. The
base station is then configured to use the 20MHz carrier as the first carrier to serve
the cell, and configured to use one of the two 10MHz carriers as the second carrier
to serve the two hot-spots respectively. By adding the second carrier(s) that is
dedicated to serving the hot-spot, the traffic congestion found in the hot-spot may
be offloaded from the first carrier(s) having high traffic to the second carrier(s).
Accordingly, the congestion problems caused by high traffic residing on macro cell

in the radio network can be alleviated.

The bandwidth division between the cell coverage and the hot-spot may be further
automatically adjusted/detected by OAM (Operation Administration and
Maintenance) system from the statistic of traffic of the whole cell and the hot-spot.
OAM systems will for example, log utilization percentage of each carrier or
downlink throughput of each carrier. If it exceeds a predefined threshold, OAM will
increase the bandwidth of carrier and vice verse. For example, when the traffic of a
hot-spot decreases while the traffic of the cell increases, the carrier for the
hot-spot may be allocated with less bandwidth while the carrier for the cell

coverage may be allocated with more bandwidth.

The mechanism of determining the hot-spot number and traffic demand of the

whole cell and the hot-spot may be configured by the operator in advance.

As described above, in the embodiment, the first carriers for the cell coverage and
the second carriers for the hot-spot share the total transmission power of the base

station.

The first carriers are used to guarantee the cell coverage. Following above
example, assume Pcoverage Of 40W is needed for that 20MHz coverage. If two or

more carriers are assigned for cell coverage, each carrier has the same power and
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thus the same coverage. Accordingly, multiple of Pcoverage Would be required.
Basically, it should allocate the power for each carrier as same as single carrier
case to reach same coverage. Pcoverage S€lection is the same as the conventional
network configuration procedure, and can only be changed by operator because it

represents the max network design coverage target of the whole cell.

The power of the second carriers, Photspot, IS determined according to the applied
beam-forming technique. As said above, the base station is configured to calculate
the initial phase and vibration amplitude by which the antenna element should be
driven, to give rise to a particular direction. Accordingly, Photspot depends on the
distance of the hot-spot relative to the base station or bandwidth of the respective
carriers. More power may be needed if the hot-spot is far away from the base
station. If the traffic of the hot-spot is heavy, more bandwidth is needed to serve

the hot-spot, which in turns results in a larger amount of Phot-spot.

The second carriers with Photspot @re beam-formed to serve the hot-spot.
Accordingly, the beam-forming is based on the attributes of the hot-spot. The
attributes comprise at least one of the direction, location, distance and/or path loss

of the hot-spot relative to the base station.

In the beam-forming technique, only UE specific channel of a certain UE is
beam-formed. That is, some channels are maintained broadcasted in the cell, and
only data channel of a specific UE is beam-formed to provide data traffic to the UE.
In the present embodiments, the beam-forming technique is applied to the
carrier(s) of the hot-spot instead. That is, the term “serving a hot-spot with
beam-formed carriers” and the like used in the present disclosure means the
entire carriers are beam-formed to cover the hot-spot. The beam formed by
beam-forming technique changes as the hot-spot changes or moves, instead of a

certain UE moves.

Fig. 5 shows a comparison diagram of the conventional Improve Macro solution
and the method according to the present disclosure. The total transmission power
Protar is divided into Pcoverage fOr the cell coverage area and Photspot fOr the hot-spot.
As shown in Fig. 5(a), Photspot 1S €qual t0 Peoverage in the conventional Improve

Macro solution in the conventional method. Phaspot Mmay be set to be lower than
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Pcoverage in the method according to the present embodiments, as shown in Fig.
5(b). Accordingly, the total transmission power can be lowered in the method
according to the present disclosure while maintaining the network capacity

enhancement.

In the embodiment, the area to be served is called a “cell.” In a Universal Mobile
Telecommunications System (UMTS) system, the term “cell” represents a
geographical area. However, in a Long Term Evolution (LTE) system, the term
“cell’ is defined to be associated with the resource, such as bandwidth. There may
exist a plurality of cells in a certain geographical area, each having a bandwidth.
Some cell serves the whole area while some cell only serves a hot-spot. The
embodiment according to the present disclosure is applicable to a LTE system by
replacing the “cell” with “geographical area”’ in the embodiment. The cell used

throughout the present disclosure represents a geographical area.

Example 2

Fig. 6 is a flow chart of a method performed at a base station according to another

embodiment of the present disclosure.

As shown in Fig. 6, the method starts and at step S610, the base station serving a
cell with one or more first carriers. At step S620, it is detected whether a hot-spot

occurs or is present.

It is observed that traffic intensity varies over time and locations. For example, for
a cell having two office buildings and a block of residence, two hot-spot are
present at the office buildings from 9:00 am to 5:00 pm, and a hot-spot is present
at the block from 5:00 pm to the 9:00 am. Accordingly, the operator may store a
hot-spot list, indicating the time and location of the hot-spots in the cell. The base

station may look up the list to see whether a hot-spot will be present.

If a hot-spot is present, the method further comprises the base station selecting
the carriers to be used for serving the hot-spot at step S630. For example, one of
the 10MHz carriers is selected. The base station may also determine the power
allocated to the carriers. At step S640, the method further comprises the base

station applying beam-forming technique to the selected carriers, and serving the
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detected hot-spot with the beam-formed carriers at step S650.

The hot-spot may move or changes as the UEs in the hot-spot move. Accordingly,
the base station detects whether the hot-spot changes at step S660. The detection
may be performed by monitoring the direction, location, distance and/or path loss
of the hot-spot relative to the base station. For example, the base station may
determine the direction of the hot-spot by measuring the uplink signal angle of
arrive of all the UEs in the hot-spot. The distance of the hot-spot from the base
station may be determined based on the uplink path loss or downlink path loss of
each UE. The location of the hot-spot may be determined according to the

statistics of the location of the UEs in the hot-spot.

When it is detected that the hot-spot changes, the method turns to step S640,
where the carriers are re-beam-formed so as to focus the carriers’ coverage on the

changed hot-spot.

Fig. 7 shows a diagram of hot-spot coverage before and after the hot-spot
changes. As shown, the beam-formed carriers cover the hot-spot well even when

the UEs in the hot-spot move.

The base station detects whether the hot-spot disappears at step S670 (see Fig.
6). If no, the method turns to step S620 to detect a further hot-spot. If another
hot-spot is present, the method further comprises the base station selecting one or
more other/third beam-formed carriers for that hot-spot. For example, another one
of the 10MHz carriers can be selected. The one or more (first) carriers for the
macro coverage, the one or more (second) carriers for the first hot-spot and the
one or more (third) carriers for this further hot-spot share the total transmission

power.

However, if it is detected that the hot-spot is absent at step S670, the one or more
(third) carriers selected for that hot-spot are released at step S680. The method
then turns to step S620 to detecting a new hot-spot. If another hot-spot is present,
the base station selects carriers for that hot-spot. For example, the one of the

10MHz carriers that was used can be selected again.

Fig. 8 shows a diagram of cell coverage where two hot-spots exist in the cell. The
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total transmission power used comprises that used for the two hot-spots and that
used for cell coverage, i.e., Piota=Phot-spot1 +Phot-spot2tPcoverage. EQCh of Phot-spot1 @nd
Phot-spot2 IS determined according to the respective hot-spots. Phot-spott @Nd Phot.spot2
may be different and depend on, for example, geometrically-placed hotspots or
bandwidth or some other methods. The detailed criterion is dependent on
implementation. For the geometry based method, the rule is that the base station
will allocate more power for the carrier of a hot-spot if the hot-spot is away from
base station. To judge whether a hot-spot is away from base station or not, it can
be operator-configurable or by some OAM system assistant measurement, where
OAM collects UE measurement of down link path loss and analyzes the
measurement to determine most of UEs in the hot-spot are away from or near the
base station. For bandwidth based method, the rule is simple, i.e. more bandwidth,
more power. As shown, Photspott May be lower than Photspotz because hot-spot 1 is
closer than hot-spot 2 to the base station. The total transmission power Pcoverage
used according to the present embodiment is lower than that would otherwise be
used for serving the same number of UEs in the conventional Improve Macro

solution.

As said above, the operator may store a hot-spot list, and the base station may
look up the list to see whether a hot-spot will be present. According to an
embodiment, the method further comprises the base station detecting the hot-spot
periodically. The period of detecting the hot-spot is set according to statistics of
traffic in the cell. For the time that it has detected that the UEs move fast past days,
for example the switching time from home to office, the period is set to tens of
minutes. For the time that the UEs move slowly, e.g., the working hours, the period
may be set to a longer period, e.g., an hour. The base station detects the hot-spot

according to the set period.

Fig. 9 is a diagram of a base station according to an embodiment of the present
application. As shown, the base station 1000 comprises a cell serving unit 1010
configured to serve a cell with one or more first carriers, a hot-spot serving unit
1020 configured to serve a hot-spot within the cell with one or more beam-formed
second carriers, and a power allocation unit 1030 configured to allocate a total

transmission power for serving the cell among the first and second carriers. The
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hot-spot serving unit 1020 may further comprises a hot-spot attribute determining
unit configured to determine attributes of the hot-spot, and a beam-forming
applying unit configured to apply a beam-forming technique to the one or more
second carriers according to the determined attributes so as to serve the hot-spot.
The different units may be comprised in a processing unit (not shown) connected

to antennas and a memory.

Take the embodiment discussed in conjunction with Fig. 6 as an example, the cell
serving unit 1010 uses some carriers to serve the whole cell. If a hot-spot is
present in the cell, the power allocation unit 1030 selects carriers from the
available carriers, and determines the power to be allocated to the carriers. The
carriers for the cell coverage and the carriers for the hot-spot share the total
transmission power. The hot-spot serving unit 1020 then uses the selected carriers
to serve the hot-spot by the allocated power. If another hot-spot is present, the
power allocation unit 1030 selects other carriers from the available carriers and
determines the power to be allocated to the carriers. At this time, the carriers for
the cell coverage, the carriers allocated to the first hot-spot and the carriers
selected for this hot-spot share the total transmission power of the base station.
The power allocation unit 1030 determines the power of the carriers used for
hot-spot based on distance of the hot-spot relative to the base station or
bandwidth of the respective carriers. When the hot-spot changes as the UEs
within the hot-spot move, i.e., direction, location, distance or path loss of the
hot-spot relative to the base station changes, the beam-forming applying unit
re-beam-forms the carriers, so as to focus the carriers’ coverage on the changed
hot-spot. The base station may further comprises a memory 1040 for storing a
hot-spot list, indicating the occurring time of the hot-spot and attributes of the
hot-spot, such as the direction, location, distance or path loss of the hot-spot. The
power allocation unit looks up the list to find parameters necessary for determining
power of the carriers of the hot-spot. As an alternative, the parameters can be

obtained by some OAM system assistant measurement.

In the present application, carriers are additionally provided to meet the capacity
enhancement requirement. Comparing with the conventional solution where the

carriers are allocated with power capable of cell coverage, the solution according
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to the present application allocates power necessary for hot-spot coverage to the
added carriers. Beam-forming technique is used for the hot-spot carriers to cover
the direction and mobility characteristic of the hot-spot. Generally, beam-forming
based hot-spot carriers can efficiently save transmission power and contribute to
the total power utilization efficiency. The base station thus can meet the capacity

enhancement requirement with low transmission power.

The foregoing description gives only the exemplary embodiments of the present
disclosure and is not intended to limit the present disclosure in any way. Thus, any
modification, substitution, improvement or like made within the scope and principle
of the present disclosure should be encompassed by the embodiments of the

present disclosure.
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What is claimed is:

1. A method in a base station, comprising:

- serving (S410, S610) an area with one or more first carriers;

- serving (S420, S650) a hot-spot within the area with one or more
beam-formed second carriers,

wherein the first and second carriers share a total transmission power for

serving the area.

2. The method according to claim 1, further comprising:

- serving (S650) a further hot-spot within the area with one or more
beam-formed third carriers,

wherein the first, second and third carriers share the total transmission

power.

3. The method according to claim 1 or claim 2, wherein the first and
second carriers share a total bandwidth for serving the area, and bandwidth is
allocated among the first carriers and the second carriers based on traffic demand

of the area and traffic demand of the hot-spot.

4. The method according to any of claims 1-3, wherein each of the one or
more first carriers has an identical transmission power necessary for covering the

area.

5. The method according to any of claims 1-4, wherein a transmission
power of each of the one or more second carriers is determined based on distance
of the hot-spot relative to the base station serving the area or bandwidth of the

respective carriers.

6. The method according to any of claims1-5, wherein the one or more
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second carriers are beam-formed (S640) based on attributes of the hot-spot to be

served.

7. The method according to claim 6, wherein the attributes of the
hot-spot comprises at least one of direction, location, distance and path loss of the

hot-spot relative to a base station serving the area.

8. The method according to any of claims 1-7, wherein serving a hot-spot
within the area further comprises:

- detecting (S620) a hot-spot within the area periodically.

9. The method according to claim 8, wherein the one or more second

carriers are re-beam-formed (S640) when the hot-spot changes (S660).

10. The method according to claim 8, wherein the period of detecting the

hot-spot is set according to statistics of traffic in the area.

11.  The method according to any of claims 1-10, further comprising:

- releasing the second carriers when the hot-spot is absent.

12. A base station (1000), comprising:

- an area serving unit (1010) configured to serve an area with one or
more first carriers;

- a hot-spot serving unit (1020) configured to serve a hot-spot within the
area with one or more beam-formed second carriers, and

- a power allocation unit (1030) configured to allocate a total

transmission power for serving the area among the first and second carriers.

13. The base station according to claim 12, wherein

- the hot-spot serving unit (1020) is configured to serve a further
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hot-spot within the area with one or more beam-formed third carriers, and
- the power allocation unit (1030) is configured to allocate the total

transmission power among the first, second and third carriers.

14. The base station according to claim 12 or claim 13, wherein the
first and second carriers share a total bandwidth for serving the area, and
bandwidth is allocated among the first carriers and the second carriers based on

traffic demand of the area and traffic demand of the hot-spot.

15. The base station according to any of claims 12-14, wherein each
of the one or more first carriers is allocated with an identical transmission power

necessary for covering the area.

16. The base station according to any of claims 12-15, wherein the
power allocation unit (1030) is configured to determine a transmission power of
each of the one or more second carriers based on distance of the hot-spot relative

to the base station or bandwidth of the respective carriers.

17. The base station according to any of claims 12-16, wherein the
hot-spot serving unit (1020) further comprises:

- a hot-spot attribute determining unit configured to determine attributes
of the hot-spot; and

- a beam-forming applying unit configured to apply a beam-forming
technique to the one or more second carriers according to the determined

attributes so as to serve the hot-spot.

18. The base station according to claim 17, wherein the attributes of the
hot-spot comprises at least one of direction, location, distance and path loss of the

hot-spot relative to a base station serving the area.
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19. The base station according to any of claims 12-18, wherein the
hot-spot serving unit (1020) is configured to detect a hot-spot within the area

periodically.

5 20. The base station according to claim 19, wherein the one or more

second carriers are re-beam-formed when the hot-spot changes.

21. The base station according to claim 19, wherein the period of
detecting the hot-spot is set according to statistics of traffic of previous days in the

10 area.

22. The base station according to any of claims 12-21, wherein the

second carriers are released when the hot-spot is absent.
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