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E-OTD and Dummy Bursts on the BCCH Carrier

1 Introduction

In E-OTD many different strategies for how the MS should measure the OTD values are possible. These strategies needs to handle a variety of cases, where the amount and type of assistance data as well as the channel combinations used in the network will influence how the OTD values are measured.

In order to overcome some disadvantages with the usage of dummy bursts for E-OTD measurements, some modifications for the usage of dummy bursts in networks that support E-OTD are proposed in this contribution.

2 Description of the Issue

2.1 Time of Arrival Measurements on Different Bursts

With the help of the E-OTD assistance data an MS has fairly good knowledge (multi-frame timing as wells a time slot and bit timing with a certain uncertainty depending on the cell size and location of the MS) of the timing on the carrier to be measured.

For normal bursts and synchronization bursts, this means that the MS only needs to collect the mid-amble (the training sequence) as well as a “buffer” period before and after the mid-amble. The “buffer” period is needed in order to cope with the timing uncertainty.

The timing uncertainty is due to the fact that the relative positions of the MS relative to the serving BTS and the BTS to be measured are unknown. This uncertainty is typically sent to the MS as part of the E-OTD assistance data or in some cases calculated locally in the MS.

For dummy bursts however, the complete burst plus a “buffer” period before and after the burst needs to be collected. This is because of the poor auto-correlation properties of the mixed bits in the dummy bursts.

This means that utilizing dummy bursts requires more complexity in the MS as well as increased memory size. Performing the measurements on a larger number of bits also proportionally increases the processing time for the measurements.

Another difficulty with the dummy bursts is that it will be impossible for the MS to predict if a burst it intends to measure on will be a dummy burst or normal burst on a TCH or SDCCH. This means that the measurement algorithm must have some way of simultaneously deal with the possibility of receiving a dummy burst or normal burst, which decreases accuracy and increases complexity.

A further difficulty with using the dummy bursts for E-OTD measurements is that a dummy burst from the intended BTS cannot be distinguished from a dummy burst on a co-channel that was sent by another BTS. This could lead to big inaccuracies. For normal bursts and synchronization bursts the TSC and BSIC, respectively, may be used to reduce the effects of the co-channel case.

The fact that the dummy burst is in many cases not suitable for E-OTD measurements can also be seen from the fact that no dummy bursts were used in the simulations (see Annex V.6 in GSM 05.50) that were used to set the Mobile Station E-OTD performance requirements (see Annex I in GSM 05.05).

2.2 Burst Collection

For an MS on a TCH there are basically three different collection opportunities:

· Between RX and TX

· Between TX and RX

· During the idle frame

The first two are rather short collection periods (2 and 4 bursts adjusted for timing advance), but they occur once each for every frame. The last one is a longer collection period (12 bursts adjusted for timing advance), but it only occurs once every 26th frame.

With the use of E-OTD assistance data the MS knows which time-slot and which frame number will occur during the periods where it can perform measurements.

During the idle frame, the MS is guaranteed to see each time slot of a carrier. This ensures that the MS can measure on TN=0 during this period. The same is not true for the other two measurement opportunities. In many cases, the TN=0 may be partially “obstructed” by the TX or RX timeslot on the TCH.

If TN=0 on the BCCH carrier supports a “FCCH + SCH + BCCH + CCCH” channel combination, there will be no dummy bursts on FCCH, SCH, BCCH, or on paging sub-channels of CCCH. On CCCH that cannot contain paging sub-channels dummy bursts may occur. If TN=0 on the BCCH carrier supports a “FCCH + SCH + BCCH + CCCH + SDCCH/4(0..3) + SACCH/C4(0..3)” channel combination, there may be dummy bursts transmitted on the SDCCHs and SACCHs.

3 Proposed Solution

As described in the previous sections it is desirable for the MS to know in advance that no dummy bursts may occur. Therefore the following changes are proposed:

Disallow dummy bursts on TN=0 of the BCCH carrier for networks that supports E-OTD. This would mean that SDCCH/4 and associated SACCH/C4 as well as the CCCH needs to always carry normal bursts. Instead of the dummy burst on BCCH, CCH, and SDCCH and SACCH, a valid LAPDm frame (e.g. a fill frame) would be sent.

4 Summary of Changes Needed

GSM 05.02: Add a new statement that says “In a network that supports E-OTD (see GSM 03.71), shall transmit normal bursts in the BCCH, CCCH, SDCCH/4 and SACCH/C4 downlink blocks of the BCCH carrier”.

5 Recommendation

Ericsson recommends that GERAN adopt the handling described in section “Summary of Changes Needed”.
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