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Dual Carrier in Uplink – Reduced Output Power
1 Introduction

It has been suggested in [1] to use a wideband transmitter for dual carrier in uplink, but there has been a lot of concerns regarding the additional reduction in output power that is needed for this solution. The maximum output power must be reduced for dual carrier in uplink but if the output power is compared for a certain multislot configuration it is not sure that the difference is that large.  
A comparison between the output power for single carrier and dual carrier, taking the multislot power profile into account, has been done in this document.
2 Output power 

In this section is the output power per timeslot compared for the single carrier and dual carrier case, the output power is calculated considering a single PA for dual carrier. In Figure 1 is the output power for dual carrier and single carrier shown for multislot_power_profile 0 and in table 1 the figures for multislot_power_profile 1 and 2 are also included. These multislot_power_profiles are assumed to be the ones that will be most commonly used.

Maximum output power per carrier for dual carrier in uplink is calculated in the following way:

27 dBm (E2) – 3 dB (output power is divided between two carriers) – 3 dB (increased PAR) = 21 dBm

The difference in output power between single carrier and dual carrier is therefore 6 dB when maximum output power is used, but as shown in Figure 1 the maximum output power is only used for a small number of timeslots. The actual difference in output power is reduced with the number of timeslots allocated. The same output power per timeslot for single carrier and dual carrier is reached when four timeslots are allocated. The two curves in Figure 1 for dual carrier and single carrier are the same when four timeslots or more are allocated. This means that the impact on coverage is also the same for dual carrier and single carrier when four timeslots or more are allocated (for multislot_power_profile 0).
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Figure 1: Output power per timeslot, for multislot power profile 0, for single carrier and dual carrier.

The red area in Table 1 shows for which multislot configurations that dual carrier in uplink will have a lower output power compared to single carrier.
Table 1: Reduction in output power for DC in uplink for Multislot_Power_Profile 0, 1 and 2.
	
	# of TS DC
	2
	4
	6
	8
	10
	12
	14

	Multislot_Power_Profil
	0
	Back-off, due to multislot (dB)
	3
	6
	7.8
	9
	10
	10.8
	11.5

	
	
	Back-off, due to DC
	6
	6
	7.8
	6
	6
	6
	6

	
	
	Total back-off DC (dB)
	6
	6
	7.8
	9
	10
	10.8
	11.5

	
	1
	Back-off, due to multislot (dB)
	1
	4
	5.8
	7
	8
	8.8
	9.5

	
	
	Back-off, due to DC
	6
	6
	6
	6
	6
	6
	6

	
	
	Total back-off DC (dB)
	6
	6
	6
	7
	8
	8.8
	9.5

	
	2
	Back-off, due to multislot (dB)
	0
	2
	3.8
	5
	6
	6.8
	7.5

	
	
	Back-off, due to DC
	6
	6
	6
	6
	6
	6
	6

	
	
	Total back-off DC (dB)
	6
	6
	6
	6
	6
	6.8
	7.5


3 Conclusion

The difference in output power between single carrier and dual carrier (with a wideband transmitter) is reduced when a higher number of timeslots is allocated. The coverage issue for dual carrier is therefore the same as for single carrier when a connection with a high number of timeslots is allocated. The most relevant case for dual carrier is also when a high number of timeslots is allocated, otherwise a single carrier can be used. 
It is proposed that the text of this contribution is added to the section on uplink dual carrier in chapter 7 of the Feasibility Study on Future GERAN Evolution.
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