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Carrier ID for Downlink Dual Carrier
1 Introduction
In current GERAN specifications, network may map the PACCH/U of several TBFs on the same PDCH, in order to comply with the multislot class constraints of an MS. An UPLINK_CONTROL_TIMESLOT may be assigned to a TBF for this purpose. In this case, the timeslot number where the RRBP was received is appended to allow the network to identify from which MS the UL control message is originating. [1]
This document aims at keeping this mechanism when Downlink Dual Carrier is introduced.
2 Description
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 Figure 1. PACCH/U mapping in EGPRS system
As figure1 shown, TBFs on different PDCH may have the same TFI and map their PACCH/U on the same PDCH. In order to uniquely identify the TBF to which the UL control message refers, the timeslot number where the RRBP was received is appended in the control message.
In Downlink Dual Carrier configure, TBFs on different PDCH and different carrier may also map their PACCH/U on the same PDCH and the same carrier (especially in DTM mode). In this case network can not uniquely identify the TBF to which the UL control message refers, with TFI and the timeslot number where the RRBP was received. (See figure 2, given that RRBP was received on TS0 for both TBFs)
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 Figure 2. Confuse to identify TBF in Downlink Dual Carrier system
Due to the issue described above, it is proposed that a new field, CARRIER_ID, be introduced into the UL control messages so that the TBF may be uniquely identified. (See figure 3)
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 Figure 3. TBF Identified with CARRIER_ID in Downlink Dual Carrier system
Alternatively, the problem mentioned may be avoided by making some restrictions when network assign radio resources to MS, e.g. the TBFs, which mapping the PACCH/U on the same timeslot, shall be assigned different TFIs or without any overlapping timeslot configurations (see figure 4, 5). This would breach the principles of current specifications and would make TBF allocation less flexible [1], furthermore this would be hard to implement in real network surrounding, while plenty of users may multiplex on the same PDCH(s).
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 Figure 4. Overlapping timeslots with different TFI
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Figure 5. The same TFI without overlapping timeslots
3 Conclusion

A new field, CARRIER_ID, is proposed to be included in the UL control message. This field shall uniquely identify the carrier on which the RRBP was received in a cell-wide manner; it is appended to allow the network to identify from which MS the UL control message is originating. MS shall be informed of the CARRIER_ID when the downlink TBF is assigned /reconfigured.
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