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1 Introduction

The current GERAN standardisation focuses on RT channels on "Classic" EGPRS, i.e. on cells carrying BCCH.

Some GERAN networks will be pure packet data networks, associated with a circuit switched network (for example IS-136), or will contain several pure packet data cells, for example in hierarchical networks with circuit switched coverage made by the umbrella cells.

For these cells, the use of BCCH implies :

1) BTS hardware and software complexity :

The BTS shall continuously transmit the BCCH frequency. In case of radio hopping, the BTS needs to have a dedicated dummy burst unit, with its dedicated radio part, to send dummy bursts at the BCCH frequency when the traffic bursts from the primary carrier are transmitted at another frequency.
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2) Network interference :

The BTS shall transmit BCCH frequency at maximum power even when no information needs to be transmitted (i.e. dummy bursts, see above). This increases significantly the general network interference.

3) System capacity :

The BCCH and associated control channels use a complete timeslot. On that timeslot, it is not possible to send any packet data even when no control information needs to be sent. Indeed the GSM only allows combinations of control channels and SDCCH, due to the multiframe structure (modulo 51 versus modulo 52).

4) Use of CPBCCH discontinuous broadcast :

The COMPACT system has been designed for small spectrum (down to 1 MHz). To cope with such short spectrum, specific mechanism have been defined such as idle blocks and control  block rotation. These mechanisms are very efficient for frequency reuse but reduce the system capacity (idle blocks) and avoid the use of Real Time full rate channels on odd timeslots (control block rotation).

It is hereafter proposed to adapt CPBCCH concept to be able to have discontinuous broadcast and RT channels on all timeslots without drawbacks described above. This proposal is based on the availability of a normal spectrum, i.e. "Classic" cells.

2 RT channels with CPBCCH

No idle blocks :

The rotating CPBCCH concept is kept, but no idle blocks are defined. Indeed these idle blocks are useless as a normal spectrum is available. The rotation of CPBCCH is kept to assure backwards compatibility with R99 EGPRS mobiles.

RT rotation :

On primary carriers, RT channels on even timeslots are the same as on "Classic" carriers : they use the 12 blocks of a whole timeslot.

On odd timeslots, one timeslot is used for control channels (CPBCCH + CPPCH,...). Three RT channels (RT1, RT2, RT3) are defined on the other odd timeslots. As the control channels rotate between all odd timeslots, the RT channels will also rotate but in a different way : for any given FN :

- RT1 uses the lowest odd timeslot number, excluding the one where control channel appears.

- RT2 uses the second lowest odd timeslot number, excluding the one where control channel appears.

- RT3 uses the third lowest odd timeslot number, excluding the one where control channel appears.
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Moreover, this scheme reduces the span for the RT channel "rotation". Indeed each RT channel is spread only over three consecutive timeslots.

TG reduction :

The neighbour cell measurements are made as for R99 mobiles with CPBCCH capability. To support MS with low multislot class, the number of timegroups used by the network shall be reduced to 2 : either two odd timegroups (TG1 and TG3), either two even timegroups (TG0 and TG2).

Indeed in the case of a low multislot class mobile, the MS needs one timeslot to change its frequency. The figure below shows that for example a MS with a channel allocated on TS1 can measure TS7 :
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In the same way, a MS on TS3 can measure TS1 and so on : the MS on an odd timeslot (TS n) can measure a neighbour cell on the previous odd timeslot (TS n-2 modulo 8). In other words, a soon as a MS never uses blocks belonging to timegroup X, then it can never measure a neighbour cell using timegroup X-1. That's why to cope with low multislot class mobiles it is proposed to never have timegroup X and timegroup X-1 in neighbour cells of the same GERAN network.

3 Conclusion

This paper proposes a solution to use CPBCCH concept on pure packet data cells with normal spectrum available. This solution reduces the cost of the BTS, reduces the interference, increases the network capacity and maximises the amount of available RT channels. Moreover it is backwards compatible with R99 EGPRS mobiles.

It is proposed to include this solution in GERAN R00 standard.
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