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MUROS uplink performance
1. Introduction

In this contribution the performance of MUROS uplink is evaluated at the link level. The goal of this evaluation is to study the impact of frequency offset and timing offsets on the performance in uplink for the assumed BTS receiver model. Also the simulations are compared with those provided by various mobile vendors in downlink to see from the link level perspective how the uplink performance compares in general with the downlink performance. 
2. Simulation assumptions

Some common simulation settings are listed in the table below. 
Table 1: Common simulation settings

	Parameter
	Setting

	Channel
	TU 50 id FH (900 MHz carrier frequency)

	SCPIR
	0, -5, -10, -15 dB

	TSC allocation
	User 1 uses legacy TSC 0 and User 2 uses the paired new TSC 0 from set proposed in [1]

	Impairments
	Typical BTS RF impairments using a phase noise model

	Interference model
	MTS-1 and MTS-2 (GMSK modulation for interferers)

	C/I calculation
	The x-axis is always plotted as follows:

Uplink: 

Total power of user under question/dominant external interferer power

	Number of bursts
	12000 per C/I point

	Receiver model 
	IRC with SIC algorithm using 2 un-correlated antennas


The following scenarios were studied for this link level simulation campaign. The results are compared with the reference model and the reference is always assumed to be the legacy TCH performance with IRC.
Table 2: Frequency offset scenarios studied

	 
	sub-channel 1
	sub-channel 2

	Scenario I
	No freq. offset
	No freq. offset

	
	
	

	Scenario II
	freq. offset which has Normal distribution with 40 Hz mean and 10 Hz std. deviation
	freq. offset which has Normal distribution with -40 Hz mean and 10 Hz std. deviation

	
	
	

	
	
	


It has to be noted, that for this analysis perfect timing alignment of both uplink signals was assumed. Impact from timing alignments errors is treated separately in section 5.  

3. Simulation Results for power imbalance - no frequency offset
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Figure 6


4. Simulation Results for Power imbalance - with frequency offset
	0 dB Power offset
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Figure 12


	5 dB Power offset
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Figure 18


	10 dB Power offset
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Figure 20
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Figure 24


	15 dB Power offset
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Figure 30


5. Simulation Results with time offset between subchannels in uplink

TBD
6. Comparision with downlink

The worst case scenario investigated so far from the above simulations is for the combination of the SCPIR = -15 dB, with a frequency offset as shown in scenario II. These figures are compared with the best performance depicted by various vendors in downlink (the figures are taken from the contributions: [3], [4] and [5]). It can be seen that clearly even in the worst case uplink scenario, the performance in the uplink is better by quite a large margin compared to the best possible downlink performance. Hence, it is safe to assume that for achieving the capacity gains in case of MUROS, it is the downlink that could be the bottleneck and hence it is proposed that system simulations are focussed in the downlink direction. 
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Figure 34


7. Conclusion

In this contribution, uplink simulation results are shown with a dual antenna SIC receiver in uplink. The results were shown in uplink with the agreed SCPIRs and frequency offsets. The results depicted in the uplink are compared with the downlink results shown by various vendors and it has been shown that even in the critical case of -15 dB power offset and frequency offset according to scenario II, uplink using SIC receiver performs significantly better (by a margin of ~ 4 to 8 dB) than a downlink receiver and hence it is proposed that for MUROS evaluations, system level studies concentrate on downlink for any capacity enhancements as this is most likely to be the bottleneck to achieve the capacity.  
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