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Proposed Working Assumptions for Link Level Simulations
1 Introduction

At GERAN #60 it was agreed to open a new study item on UL MU-MIMO, see [1].

One of the objectives of the study is to “evaluate link level performance using SINR ranges relevant in GERAN networks.” To facilitate the comparison of simulation results between companies, this document proposes an initial set of simulation assumptions for link level performance evaluation.
2 Simulation assumption
2.1 Antenna configuration
To support UL MU-MIMO operation, the BTS must be equipped with at least two receiving antennas, which is a common practice today for GSM networks supporting EGPRS and/or VAMOS. Further, it is neither uncommon nor difficult for a modern BTS to support four receiving antennas, especially for emerging base station hardware ready to support multiple RATs.

Preliminary simulation results in Figure 1, Annex A shows that an improvement up to over 10 dB can be achieved by changing from two receiving antennas to four receiving antennas. The significant gains brought by four receiving antennas cannot be ignored in the study.
Hence it is proposed to study both 2x2 and 2x4 MIMO transmission.

WA1: Antenna configuration (#TX x #RX) is assumed to be 2x2 and 2x4. The single-user reference case is 1x2.
2.2 Modulation and coding scheme
There were quite some discussions on whether to include EGPRS2 in the DOMIMO study before the DOMIMO SID was approved, see [2]-[3]. For DOMIMO, at least technically, there is no problem with including EGPRS2, because DOMIMO is not expected to be compatible with the “legacy” EGPRS2 MS hardware which has a penetration rate close to zero today.

However, in UL MU-MIMO things are different. Besides the objective to “avoid any hardware impact to the base station”, the complexity added to the uplink receiver by the introduction of UL MU-MIMO should be modest and compatible with the base stations widely deployed in the field. It is thus proposed to limit the support of modulation and coding schemes in spatial multiplexing mode to only MCS-1 to MCS-9.
WA2: Modulation and coding schemes supported in spatial multiplexing mode are MCS-1 to MCS-9.
2.3 Training sequence
It is proposed to follow the working assumptions in DOMIMO that “TSC 5 from TSC Set 1 and TSC Set 2 are used on the first and second MIMO streams respectively”. If different modulation is used in the two MIMO streams, the TSC combination can be different if appropriate justification is provided.

WA3: TSC 5 from TSC Set 1 and TSC Set 2 are used on the first and second MIMO streams respectively. If justified by link level performance, other TSC combinations can also be used.

2.4 Channel model
Unlike in DOMIMO, the two transmit antennas in UL MU-MIMO are from two different MSs and are considered independent.

For receiving antennas, it is proposed to follow the working assumptions agreed during the specification of uplink performance requirements for VAMOS, i.e. antenna correlation = 0.

In other words, the assumed correlation between propagation channels is proposed to be 0.

WA4: Tx and Rx antenna correlations are assumed to be 0.
2.5 Other simulation parameters
Some other proposed simulation assumptions are listed in Table 1.
Table 1:  Other simulation assumptions
	WA
	Parameter
	Value
	Comment

	5
	Frequency band
	900 MHz, 1800 MHz
	

	6
	Interference profile
	Sensitivity, VUTS-1
	

	7
	Channel propagation
	TU50noFH
	

	8
	SCPIR [dB]
	0 dB to 10 dB
	SCPIR = 
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	9
	Backoff [dB]
	3.2 dB for 8PSK
	For sensitivity scenarios only

	10
	Blind modulation detection
	Enabled
	

	11
	Blind MIMO mode detection
	Enabled
	

	12
	MCS link adaptation
	Ideal
	


3 Conclusions
This document opens a discussion on the working assumptions needed for future link level simulation work in the UL MU-MIMO study item.
It is proposed that WA1 to WA12 in this document be taken as working assumptions and captured in the draft UL MU-MIMO TR.
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Annex A Throughput Performance of UL MU-MIMO
A.1 Simulation assumptions
The detailed simulation assumptions are listed in Table 1. Only MCS-1 to MCS-4 have been simulated.
Table 1.  Simulation assumptions
	Parameter
	Value

	Link direction
	Uplink

	Frequency band
	900 MHz

	Interference profile
	VUTS-1

	Channel propagation
	TU50noFH

	Antenna configuration (#TX x #RX)
	1x2 (single-user)

2x2 (dual-user)
2x4 (dual-user)

	SCPIR[dB]:
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	Modulation and coding scheme
	1x2: MCS-x, x = 1, 2, 3, 4

2x2 and 2x4: MCS-x + MCS-x, x = 1, 2, 3, 4

	Training sequence
	1x2: TSC 5 in TSC Set 1
2x2 and 2x4: TSC 5 in TSC Set 1 + TSC 5 in TSC Set 2

	Tx antenna correlation
	0.0

	Rx antenna correlation
	0.0

	Receiver for 1x2 antenna configuration
	IRC

	Receiver for 2x2 and 2x4 antenna configuration
	SIC


A.2 Simulation results
The throughput performance is shown in Figure 1.
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Figure 1.  Throughput performance, MCS1-4, VUTS-1, TU50noFH
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