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1 Introduction
In [2], IPWireless proposed that 16-QAM would replace 8PSK for 3.84Mcps TDD Enhanced Uplink through analysis of PAR, link efficiency and system performance. PAR state of 16QAM was already offered in [1] for 1.28Mcps TDD enhanced uplink.

In this document we present some similar analysis method as 3.84Mcps TDD[2] of 16-QAM on link efficiency and system performance and propose to use QPSK and 16-QAM for 1.28Mcps TDD enhanced uplink data transmission.
2 Link Efficiency
Like link efficiency in[2], Figure 1 shows that there is little or no signal to noise ratio (Es/No) region in which 8-PSK provides any clear benefit over QPSK and 16-QAM  in terms of the number of turbo-encoded information bits carried per symbol.
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Figure 1
We can therefore conclude that QPSK and 16-QAM is able to offer a similar or better Eb/No performance to 8-PSK in bad or normal channel conditions and can carry higher data rates for users in favourable channel conditions.

3 System Performance
16-QAM can achieve higher data rates only in better channel conditions based on link level analysis. For system level performance, whether 16QAM can offer better gain should be studied since the performance also depend on the proportion (number)of users which are in good channel conditions.
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, we also present similar system simulations as [2] for 1.28Mcps TDD. The system was run both with QPSK and 8-PSK formats and with QPSK and 16-QAM formats.
An example of system parameters used in the simulations are given below and are in line with those of [1]:
Table 1
	Parameter
	Value
	Comments

	Carrier Frequency
	2000MHz
	

	Chip Rate
	1.28Mcps
	

	Frequency Re-use
	N=1
	

	Layout
	19 sites with wrap-around
	

	Sectorisation
	Tri-sectored
	

	Pathloss model
	128.15 + 37.6 log10(d) dB
	From 3GPP TS 25.942

	Cell radius
	1000m
	Inter-site distance 2000m

	Shadow fading standard deviation
	8dB
	Log normal

	Node-B antenna gain
	15.3dBi
	

	Node-B receiver noise figure
	7dB
	

	Node-B Rx diversity
	8 antennas 
	

	UE antenna gain
	0dBi
	

	Users per cell
	18
	

	Number of uplink timeslots
	4 per sub-frame
	

	Traffic model
	Full buffer
	

	Scheduling
	Round-robin
	Max resource per user = 1xSF2, 4 timeslots

	Channel type
	Pedestrian-B 3kmph
	All users

	Power control
	On
	10% BLER target


Figure 2 is an example of the user throughput CDFs, there are approximately 30% of users able to attain higher order modulation formats. And the gains are evident for a user throughput.
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Figure 2
Figure 3 indicate that there is approximately a 12% throughput gain through the use of 16-QAM for this particular set of simulation assumptions.  Other simulations of different assumptions were run, and various gains were observed, but losses due to 16-QAM were not observed for any of the scenarios investigated.
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Figure 3
4 Conclusion

We can found that the use of 16-QAM is not only able to improving the peak user rate but also able to deliver additional system improvements of about 12% in terms of sector throughput . And there appears to be an extremely limited Es/No region in which 8-PSK is able to deliver an increase over QPSK and 16-QAM in link efficiency, ulteriorly taken into account with the corresponding system complexity increase, the use of QPSK and 16-QAM together with 8-PSK is not recommended.  We present that QPSK and 16-QAM will be used for 1.28Mcps TDD enhanced uplink.
A short text proposal for TR 25.XXX is appended.
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10 Spreading and Modulation
10.1
E-PUCH

QPSK and 16-QAM modulation are supported for E-PUCH. <details FFS>
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