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Considerations on timeslots allocation for Downlink Dual Carrier
1. Background
Downlink Dual Carrier means that dual-carrier on independent carrier frequencies are received by the same terminal. This could be seen as a natural extension to the multi-slot principle, where a multi-slot allocation is now allowed to span across more than one carrier [1].
MS need time to get ready to transmit or receive. This restriction should be taken into account when the Downlink Dual Carrier is introduced.
2. Description
According to the MS multi-slot class, we will have following scenarios when allocating timeslots for downlink on two carriers:

Scenario 1

The BSS assigns the same DL timeslots on both carriers, e.g. TS0 and TS1; then the possible PACCH/U may appear in TS0 on either of two carriers (see Figure 1-1), or in TS1 on either of two carriers (see Figure 1-2); in which carrier depends on the reception of a valid RRBP, i.e. MS may use TS0 on carrier1 in this block period and use TS0 on carrier2 in another block period. 
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Figure 1-1
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Figure 1-2

Scenario 2

The BSS assigns the timeslots on two carriers with an intersection, e.g. TS0 TS1 on carrier1 and TS1 TS2 on carrier2, the TS1 is an intersection of two carriers; then the possible PACCH/U will appear in TS1 either of two carriers, depends on the reception of valid RRBP (see Figure 2-1). If the PACCH/U timeslot does not belong to the intersection, it shall appear on one carrier only, e.g. TS2 always on carrier2 (see Figure 2-2).
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Figure 2-1
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Figure 2-2

Scenario 3

The BSS assigns the timeslots on two carriers continuously without an intersection, e.g. TS0 TS1 on carrier1 and TS2 TS3 on carrier2; the PACCH/U may appear on only one carrier, i.e. TS2 always on carrier2 (see Figure 3-1) or TS3 always on carrier2 (see Figure 3-2).
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Figure 3-1

[image: image6.png]DL slot TS0| TS1|TS2 | TS3|TS4|TS5 | TS6| TST| TS0 | TS1 | TS2 | TS3|TS4| TS5 | TS6| TST

UL slot 155156 | 157 | 150|151 152|753 | 154 755 [ 156 | 157 | TS0 | 751 [ 152153 [ TS 4
carrierl-DL | | | | L
carrier2-DL [ L

carrierl-IL
carrier2-IL t t





Figure 3-2

Scenario 4

The BSS assigns the timeslots on two carriers with a spare timeslot between the PDTCHs, e.g. TS0 TS1 on carrier1 and TS3 TS4 on carrier2; the PACCH/U may appear on one carrier only, i.e. TS3 on carrier2 only (see Figure 4). 
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Figure 4

Scenario 5

The BSS assigns different timeslots on two carriers, e.g. TS0 TS1 on carrier1 and TS3 TS4 on carrier2; while the PACCH/U may be allocated on a timeslot on carrier1 according to the MS multi-slot capacity without considering the timeslots used on carrier2, i.e. PACCH/U appears UL TS1 on carrier1, and data transferred on DL TS4 on carrier2 simultaneously (see Figure 5). In this case, the multi-slot capability is fulfilled only for carrier1. The UL is only appeared on carrier1, never on carrier2 in this scenario, therefore, the multi-slot capability on carrier2 need not be considered. MS may receive in TS4 on carrier2, while a PACCH/U message is sent in TS1 on carrier1 simultaneously.
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Figure 5

3. Conclusion
As mentioned in the introduction the intention of this paper has been to initiate the discussion on timeslots allocation for Downlink Dual Carrier. In section 2 a number of scenarios have been proposed which could serve as basis for further work. It has been shown via these scenarios:

· The timeslots allocated on two carriers need not to be the same.
· The timeslots allocated on two carriers need not to be contiguous.
· If a carrier do not sent any UL information, it should not have affects when considering the MS multi-slot capability.
It is proposed to include this text into the feasibility study on future GERAN evolution.
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