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4.4.2.1
Use of Idle Periods 

For realising location based services the support of physical layer is a prerequisite, so that the measurements required for the terminal location calculation can be carried out. In UTRAN there are several factors that must be taken into account while considering the physical layer procedures related to location services:

-
hearability: a basic consequence of a CDMA radio system is that a terminal near its serving base station cannot hear other base stations on the same frequency. In order to calculate terminal location the terminal should be able to receive at least three base stations. To facilitate this some special means are required.

-
asynchronous network causes significant uncertainty to the time-difference-of-arrival (TDOA) measurements. To compensate for the effects of this, the relative time difference (the synchronicity) between base station transmissions must be measured, and used for correcting TDOA measurement.

-
capacity loss: signalling related to location calculation may take capacity from other services. This capacity loss should be minimised.

Based on the results of the work done in ARIB SWG2/ST9 (see reference [16]) a solution for the above mentioned hearability problem is the IPDL (Idle Period DownLink) method. In this method each base station ceases its transmission for short periods of time (idle periods). During an idle period of a base station, terminals within the cell can measure other base stations and the hearability problem is reduced. It is also possible to increase the CPICH power during the idle period in order to further reduce the hearability problem. In addition, during idle periods the real time difference measurements can be carried out. Because the IPDL method is based on forward link (downlink) the location service can be provided efficiently to a large number of terminals simultaneously.

The specification and operation of the IPDL technique are provided in the following sub-section.

4.4.2.1.1 Operation and specification of idle periods

There are several requirements on the provisioning of idle periods, listed in the following:

System requirements:


Many idle period pseudo random patterns


Co-located sectors shall have the same idle period timing

Operator flexibility:


Continuous operation or activated on demand
Variable average frequency of idle periods 


Variable idle period length
Burst mode for regular updating of location

Implementation restrictions:


Minimum spacing between idle periods


Maximum spacing between idle periods

The following are the parameters for the idle periods (IP) :

Parameter
Min value
Max value
Bits Required
Units

(see note 1)
Description

IP_spacing
22+1
26
4
Frames
Number of frames between Idle Periods.

IP_status
0
1
1
Logic Value
0 = Idle Periods active in continuous mode

1 = Idle Periods active in burst mode

IP_length
5
10
1
Symbols
Length of Idle Periods

Cc
140
145
0 (depends on IP length)
Symbols
Maximum deviation in time from beginning of frame

Seed
0 – 63
(no units)
Seed for random function "rand(x)"

Rand(x)
= (106.rand(x-1) + 1283)%6075,
Random function used in the calculation of the Idle Periods. Note: rand(0) = Seed.

IP_position(x)
= x.IP_spacing + rand(x)%Max_dev
Symbols
Function for generating the exact positions of the xth Idle Period. (see notes 2 & 4 below)

Extra parameters used in the case of burst mode operation (i.e. IP_status = 1)

Burst_Start
[0]
[24-1]*256
[4]
SFN (in steps of 256 frames)
The frame number where the 1st Idle Period Burst occurs within an SFN cycle.

Burst_Length
[10]
[10+24]
[4]
Ips
Number of Idle Periods in a ‘burst’ of Idle Periods

Burst_freq
[28]
[212]
[4]
Frames
Number of 10ms frames between consecutive Idle Period bursts.

Extra parameters used in the case of Burst Pilot operation

IP-CPICH_up

(T)
0
10
4
dB
CPICH power step up relative to current level

NOTE 1:
The unit ‘symbol’ refers to symbols on the CPiCH channel.

NOTE 2:
The function IP_position(x) yields the position of the xth Idle Period relative to a) the start of the SFN cycle when in continuous mode or b) the start of a burst when in burst mode.

NOTE 3:
The operator "%" denotes the modulo operator

NOTE 4:
Regardless of mode of operation, the Idle Period pattern is reset at the start of every SFN cycle.
Figure 4.2: IPDL Timing
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