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Impact of SCPIR on Link Level Performance
1 Introduction

The study item UL MU-MIMO ([1]) was approved in GERAN #60 aiming at the increase of the number of uplink connections that can be served by the packet switched (PS) domain in GSM networks.
This document presents some link level simulation results regarding the impact of SCPIR on the link level performance.

2 Simulation assumptions
The receiver model is the same as the one in [2].

Other simulation assumptions are listed in Table 1.
Table 1.  Simulation assumptions
	Parameter
	Value
	Comment

	Antenna configuration (Nt x Nr)
	2 x 2
	

	MCS in spatial multiplexing mode
	MCS-1 to MCS-9
	

	MCS combination
	Same MCS for the two streams
	

	Training sequence
	Stream 1: TSC 5 from TSC Set 1
Stream 2: TSC 5 from TSC Set 2
	

	Antenna correlation
	0
	

	Frequency band
	900 MHz
	

	Interference profile
	Sensitivity, VUTS-1
	The interferers are 8PSK modulated.

	Channel propagation
	TU50noFH
	

	SCPIR
	-10 dB to 10 dB
	SCPIR = 
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	Backoff
	0 dB
	

	Blind modulation detection
	Enabled
	BMD was performed independently for the two streams.

	Blind MIMO mode detection
	Enabled
	

	MCS link adaptation
	Ideal
	


3 Simulation results
The throughput performance of UL MU-MIMO is shown for sensitivity and VUTS-1 in Figure 1 and Figure 2, respectively. For each SCPIR = x the throughput performance of both streams was added up to provide data for the curve “SCPIR = x” in both figures. In other words, both “SCPIR = x” and “SCPIR = -x” (as agreed in GERAN #61 and captured in [3]) have been taken into consideration.
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Figure 1.  Sensitivity performance of UL MU-MIMO (2x2)
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Figure 2.  VUTS-1 performance of UL MU-MIMO (2x2)
4 Discussions
It can be seen that for MCS-1 to MCS-4 the aggregated throughput performance is quite robust against SCPIR change. The implication at system level is that a large degree of freedom can be allowed for user pairing, e.g. there should not be such a limitation that the two pairing users should have a similar distance to the base station.
Further, it can also be seen that for MCS-1 to MCS-4 the aggregated throughput performance actually benefits from the increase of SCPIR, although the margin is very small in the interference limited scenario.
On the other hand, for 8PSK modulated MCSs the aggregated throughput decreases with the increase of SCPIR (up to 2 dB loss for each 2 dB step of SCPIR). The main reason is that the 8PSK receiving part used in the simulation is still at an early stage. As the receiver design improves, results similar to those of MCS-1 to MCS-4 are expected be observed.
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