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1 I ntroduction

At the last RAN-WGL1 mesting it has been shown for the TDD mode, that idle periods in the downlink
transmisson (IPDLs) are necessary to provide sufficient accuracy and coverage for location services
(LCS) [1]. This document addresses the questions which have been raised and gives an updated
scheme for IPDLs.

2 Uplink power control

It should be noted that only when the beacon channd is used for the LCS measurements, open loop
power control is affected. However, the proposed scheme provides the flexibility to use other
appropriate channels as well [1].

In UMTS-TDD mode an open loop power control is used for the uplink transmisson of the DPCHSs.
The tranamitter power of the UE is calculated by [2]:

PUL =7 I—P—CCPCH + (1—7) Lo + IBTS + S RTARGET + Congtant vdue

where Lp.ccpen represents the measured path loss and L the long term average path lossand ? isa

weighting parameter representing the qudity of the path loss estimation. The ? parameter can be a

function of the delay between the uplink time dot and the most recent downlink time dot containing a

beacon channd, e.g. the P-CCPCH carrying the BCH.

Asdready shown [1][3], LCS for TDD requires to switch off dl transmissonsin the serving cdll for one

dot to overcome the hearability problem, i.e. it requires to use IPDLs. Ceasing the beacon channe

resultsin awrong path loss estimation.

The following methods are suitable for sufficient uplink power control in frames with idle periods, when

the beacon channd is switched off:

?? Occurrence of the IPDLs only once per frame and the average frequency for the frameswith IPDLs
shdl not exceed a certain vaue to limit the impact on open loop power control.

?? If the transmission of abeacon channd is switched off by the IPDLS, the UEs shdl use the long term
average path loss for power contral in the frames with IPDLs.
In [4] the performance of the open loop power control is investigated. It is shown, that the required
ES'No vaue to achieve a given BER increases with the delay between the uplink dot transmission
and most recent downlink dot used for the path loss estimation. For higher speeds (60 km/h) and
delays greeter than 2 dots the required ES/No va ues keep gpproximately congtant, especidly if the
power control isfully based on the long term average path loss. The reason for thisis, that the mean
properties of the channel are congtant for alonger time than afew dots. Even if the delay increases
up to 30 dots, the impact of the power control on the system performance will not change
ggnificantly.
For velocities lower than 60 knvh there will be aminimum vaue for the delay to have congtant
ES/No vaues, if only the long term average path loss is used for power control. The lower the
velocity the dower will be the changes of the mobile channdl.
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?? If synchronisation case 2 gpplies for the cdl, than 2 independent beacon channels are present.
Because only one of these two beacon channels is switched off, the second one can provide the
path loss estimation for the power control.

?? R99 terminds which are not capable of supporting IPDLs are Sgndled the ? parameter to be 0. So
they use only the long term average vaue of the path loss. The R4 terminds may use an additiond
parameter (? rs) for the weighting of the actud path loss and the long term average. The normd ?
parameter isvalid for R99 terminds (and will be set to zero) while the R4 terminas will use the new
? ra parameter in frames without IPDLs and ignore the norma ? parameter.

The update rate of the UEs position depends on the service the operators offer. To get arough estimate
about the impact on the open loop power contral, it is assumed that a new position must be available
every second, this may be gpplicable even for car navigation. Each postion caculation needs
approximately 3 measurements. Altogether 3 dots with beacon channels haveto beidle. A typica IPDL
rate can vary between 3 Hz and 0.3 Hz for a position update rate between 1 Hz and 0.1 Hz.

3 Update of the IPDL scheme

Channds with beacon characterigtics or the paging indicator channel have the best properties for the
LCS measurements. As dready mentioned in [1], the IPDLs in TDD are redised by switching off the
transmisson for awhole dat.

If the RCCPCH is used for the LCS purpose, a small change of the current proposed IPDL scheme
can be beneficia. The TTI of the BCH is 20ms, so one BCH transport block is transmitted in two
consecutive frames. If one of the BCH dots of these two frames falsin an idle dot, the information after
deinterleaving and decoding will be erroneous and the transport block islost. To avoid the transmisson
of usdess information, an IPDL scheme with 2 consecutive frames with no beacon channd transmisson
should be dlowed. The dot with the RCCPCH in the first frame of the 2 consecutive frames shdl be
idle, i.e. no transmission takes place. In the same dot in the next frame only the transmisson of the P
CCPCH is switched off. This dot can be used for handover measurements or other downlink
tranamissons.

The following scheme is proposed for the IPDLs:

Two modes for the idle periods exist: continuous mode and burst mode. In continuous mode the idle

periods are active al the time. In burst mode the idle periods are arranged in bursts. The bursts are

separated by a period where no idle periods occur.

The following parameters are Sgndled to the UE via higher layers.

IP_Status: This is a logic vaue that indicates if the idle periods are arranged in continuous or
burst mode.

IP_Spacing:  The number of 10 ms radio frames between the start of aradio frame that contains an
idle period and the next radio frame that contains the next idle period. Note that there
isa most oneidle period in aradio frame.

IP_Start: The number of the first frame with idle periods.

IP_Slot: The number of the dot that hasto beidle[0..14].

IP_PCCPCH: Thislogic vdue indicates, if the R CCPCH is switched off in two consecutive frames.
Thefirg of these two frames contains the idle period.

Additionaly in the case of burst mode operation the following parameters are a'so communicated to the
UE.

Burst_Start: The SFN wherethefirst burst of idle periods starts.

Burst_Length: The number of idle periodsin aburst of idle periods.

Burs Fregq:  The number of radio frames between the start of a burst and the start of the next burdt.
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In burst mode, the first burst starts in the radio frame with SFN = Burst. Start. The n'™ burst startsin the
radio frame with SFN = Burs Start + n?Burst_Freg. The sequence of bursts according to this formula
continues up to and including the radio frame with SFN = 4095. At the start of the radio frame with

SFN = 0, the burst sequence is terminated (no idle periods are generated) and at SFN = Burst_Start
the burst sequence is restarted with the first burst followed by the second burst etc., as described
above.

Continuous mode is equivaent to burst mode, with only one burst spanning the whole SFN cycle of

4096 radio frames, this burst starting in the radio frame with SFN = 0. In case of continuous mode the
parameter IP_Start defines the first frame with idle periods.

The time dot that has to be idle is defined by two vaues: IP_Frame(x) and IP_Sot. IP_Frame(x)
defines the x™ frame within a burst in which the dot with the number IP_Slot has to be switched off.

The actud frame with idle periods within aburst is calculated as follows:

IP_Frame(x) = IP_Start + (x-1) ? IP_Spacingwithx =1, 2, 3, ....

If the parameter IP_PCCPCH is st to 1, then the RCCPCH will not be transmitted in the frame
IP_Frame(x) +1 within aburgt.
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Figure 1. Timing of IPDLsin the 3.84 Mcps TDD mode

4 Conclusion

If LCSis based on the same beacon channd as used for the path loss estimation, uplink power control
in frames with IPDLs shal be based on the long term average path loss. Backward compatibility for
R99 terminds is achieved by applying different weighting parameters for R99 and R4 termindls.

It is recommended to include the proposed IPDL scheme for TDD in the Technica Report TR 25.847
and send a Liason Statement to WG2.
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