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1
Introduction
In Rel-13, a new UE power class with reduced maximum transmit power is being considered as part of complexity reduction. The maximum transmit power of the new UE power class will be determined by RAN4 and should support an integrated PA implementation. In this contribution, we evaluate the impacts from reducing the maximum transmit power as part of our inputs to RAN4. 
2
Coverage and Capacity Impacts
The approximate supportable data rates and TTI bundling sizes at coupling losses of 140.7 dB (nominal FDD cell coverage based on link budget from [1]) and 155.7 dB (representing 15dB coverage enhancement) are shown in Table 1. These results are based on PUSCH performance analysis given in [2]. The corresponding SNR was determined using the link budget from [1]. The TTI bundling sizes were calculated using Figure 8 of [2] (using MCS5) while the supportable data rates were determined based on the TTI bundling sizes. 
Table 1. Supportable PUSCH data rates and TTI bundling sizes (max UE power in 1 PRB).
	Maximum UE Tx Pwr  (dBm)
	Coupling Loss of 140.7 dB
	Coupling Loss of 155.7 dB

	
	Uplink SNR (dB)
	Supportable Data Rate (kbps)
	TTI Bundling Size
	Uplink SNR (dB)
	Supportable Data Rate (kbps)
	TTI Bundling Size

	23
	-1.3
	24
	3
	-16.3
	0.2
	400

	20
	-4.3
	12
	6
	-19.3
	0.07
	1024

	17
	-7.3
	6
	12
	-22.3
	~0.03
	~2800

	14
	-10.3
	2
	36
	-25.3
	~0.01
	~6000


Table 2 shows the reduction in capacity for different maximum UE transmit power. The data model was taken from [1] and is based on regular reporting with period of 5 mins and payload of 1000 bits. Only the PUSCH was considered in the capacity analysis. Note that these results take into account the performance gap between theoretical versus actual TTI bundling gain as shown in [2]. 
Table 2. Normalized system-level capacity – 1000 bits/5 mins [1].
	Maximum UE Tx Pwr (dBm)
	3GPP Case 1
	3GPP Case 3

	23
	1.00
	1.00

	20
	0.99
	0.55

	17
	0.96
	0.26

	14
	0.87
	0.12


For 3GPP Case 1 (interference limited scenario), there is only small impact from reducing the maximum UE transmit power. For 3GPP Case 3 (noise limited scenario), however, there is significant reduction in capacity.
3
Discussion
An integrate PA architecture (i.e. single chip implementation) allows for a maximum power output in the range of 17-20 dBm while providing 2%-7% cost reduction [1]. Reducing the maximum power, however, have negative impacts on both coverage and capacity. Specifically, at the cell edge, the UE will require large number of TTI bundling. This reduces the supportable data rate of the UE as well as system capacity. The degradation amount depends on the cell coverage. Table 1 lists the approximate supportable PUSCH data rates and TTI bundling sizes at nominal cell coverage (MCL=140.7dB) and at 15dB coverage enhancement level (MCL=155.7dB). It is seen that the TTI bundling size increases significantly as the maximum UE Tx power is reduced. In noise-limited scenarios, the system capacity is also reduced significantly.
This information should be conveyed to RAN4 as part of their consideration when determining the maximum transmit power of the new UE power class.
Proposal: Inform RAN4 of the impacts on coverage and capacity from reducing the maximum UE transmit power.
4
Conclusion
In this contribution, we evaluate the impacts from reducing the maximum transmit power as part of our inputs to RAN4. It is proposed to inform RAN4 of the impacts to capacity and coverage from reducing the maximum UE transmit power. 
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