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Downlink Dual Carrier and PACCH handling
1. INTRODUCTION

When introducing multiple TBF into GERAN, it was agreed to map the PACCH/U of several TBF’s (on different PDCH) on the same PDCH, in order to comply with the multislot class constraints of an MS. And more details in [1].
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Figure 1. Mapping the PACCH/U of several TBFs on the same PDCH
As Figure 1 shows, TBFs on different timeslot (PDCH) can have identical TFI and map their PACCH/U on the same PDCH. In order to distinguish the uplink control messages sent on the PDCH for those different TBFs, the timeslot number of the PDCH of the TBF was added into the uplink control message for the TBF.

As the downlink dual carrier is introduced, the above mechanism shall be expanded. And this document proposes a similar mechanism to solve this problem.

2. Downlink Dual Carrier, DTM, PACCH

In tdoc [2] agreed in GERAN2#29bis, The use of UPLINK_CONTROL_TIMESLOT could be extended to specify the control timeslot to be on a particular carrier，this will be required for DTM where the DL TBF is on a different carrier to the CS timeslot. In this case the uplink control message shall be sent on a different carrier to the carrier on which the RRBP was sent.
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Figure 2. Mapping the PACCH/U of several TBFs on the same PDCH and the same Carrier 

In Figure 2, the MS1 is in DTM mode, and has two TBFs (TBF1 and TBF2) assigned on carrier 1 and carrier 2. Since the CS resource is assigned in carrier 2, so the MS1 shall send uplink control message for either TBF only on carrier 2. 

Furthermore, for MS2 which is also in DTM mode and has a TBF (TBF3) on carrier 3 and CS resource on carrier 2, it shall send uplink control message for TBF3 on carrier 2 too. 

As shown in Figure 2, TBF1, TBF2 and TBF3 all have the same TFI and timeslot number.  According to current specification, only Global TFI and timeslot of the downlink TBF are contained in the uplink control message, in this case the network can’t distinguish the uplink control messages for TBF1, TBF2 or TBF3.
3. PROPOSAL

Due to the issue described in Section 2, it is proposed to add a carrier indicator into uplink control message which will indicate the carrier of the downlink TBF of the uplink control message as shown in Figure 3. 
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Figure 3. Mapping the PACCH/U of several TBFs on the same PDCH and the same Carrier 

The carrier indicator is not only used for the network to distinguish TBFs from the same MS, but also to distinguish TBFs from different MSs. So the carrier indicator should be able to uniquely identify a downlink carrier in current cell. It is most likely this carrier indicator shall be allocated by the network and the MS shall be informed of this indicator when the TBF is assigned.

4. CONCLUSION

A new field CARRIER ID is proposed to be included in the UL control message. The carrier indicator (CARRIER ID) shall uniquely identify the carrier on which the RRBP was received in a cell-wide manner. It is included to allow the network to identify from which TBF the uplink control message was originated. MS shall be informed of the CARRIER ID when the downlink TBF is assigned/reallocated.
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