3GPP TSG GERAN #48
San José del Cabo, Mexico
22 – 26 November, 2010
GP-101871
Source: Nokia Siemens Networks, NOKIA Corporation 
Agenda:  7.1.5.1.4

UL interferer levels for VAMOS interference performance requirements
1. Introduction

A working agreement on interference scenarios for the VAMOS uplink performance was achieved at GERAN #47. Four interference scenarios were agreed for the VAMOS performance requirements:

Table 1. Interference scenarios for VAMOS performance requirements.

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	Interferer Delay range

	VUTS-1
	Co-channel 1

Co-channel 2
	0 dB

0 dB
	 no delay

no delay

	VUTS-2
	Adjacent 1

Adjacent 1
	0 dB

0 dB
	 no delay

no delay

	VUTS-3
	Co-channel 1

Co-channel 2
	0 dB

0 dB
	 74 symbols

74 symbols

	VUTS-4
	Co-channel 1

Adjacent 1
	0 dB

+3 dB
	 no delay

no delay


At 3GPP VAMOS telco #11, one contribution ‎[1] proposed to use existing interferer levels for the interferers above and another ‎[2] proposed higher levels so that the receiver performance was maximised (the thermal noise of the simulated receiver was avoided).
In this contribution, the two proposals are discussed.

2. VAMOS Interferer Statistics For Uplink
One of the main motivations for changing the interference scenarios for VAMOS was to specify scenarios that were representative of networks supporting VAMOS.

Such justification for specifying higher interferer levels is needed but is missing in ‎[2].

For example, uplink interference statistics in the MUROS-1 and MUROS-2 networks were presented to justify the interference scenarios in Table 1.

3. Thermal noise impact on exemplary BTS receivers

In ‎[2], simulations were performed for two of the interference scenarios in Table 1 (VUTS-1 and VUTS-4) to determine the level of impact of the thermal noise of the simulated receiver. The simulations assumed a noise figure of 8 dB, which might not be considered as realistic for a state-of-the-art BTS. No other impairments were included.
For VUTS-1, a 7 dB difference in the C/I was observed between the signal levels -96 dBm (the level that applies in all the existing BTS requirements) and the proposed higher level of -70 dBm. For VUTS-4 the difference was up to 10 dB.

Table 2 depicts results for a BTS receiver based on Successive Interference Cancellation. In this case, a realistic BTS noise figure and typical BTS impairments were assumed. 
For the simulated receiver, only a negligible impact is seen at the -96 dBm interference level. 
Hence the agument used in ‎[2] to specify 26 dB higher levels is not be supported by these findings.
Table 2.  Difference in C/I for 1% FER between I1 (co-channel) signal levels -96 dBm and -73 dBm.

	
	VUTS-1 
	VUTS-4

	TCH/AFS4.75
	<0.1 dB
	<0.1 dB

	TCH/AHS7.4
	<0.1 dB
	<0.1 dB


4. Adjacent channel Requirements at 400 kHz offset

The level of the adjacent channel interferer at 400 kHz offset is already at a high level, currently at -46 dBm (corresponding to a 50 dB lower C/Ia2 requirement compared to C/Ic).

While no decision has been made whether adjacent channel interference performance at 400 kHz offset shall be specified for VAMOS, such requirements are only likely possible at the current levels. If the interferer levels are increased by as proposed in ‎[2], this would result in a level too high for some BTS receivers (-17 dBm) as well as being unrealistic within a cell.
5. Interferer levels in existing requirements

The convention for specifying the inteferer levels for reference interference performance is to fix the interferer and adjust the wanted in order to achieve a desired C/I ratio.

In the case of co-channel interference, the interferer has been fixed at -93 dBm, which is the level that applies for all existing BTS requirements.  

In case of EGPRS2-B which (like VAMOS) is tested using antenna diversity, the C/Ic ratios achieved by the BTS receiver were found to be lower than in other channels thanks to IRC. There were two choices when deciding on the interferer level to specify in this case:

· a.) conduct the measurements at higher levels so that the thermal noise of the receiver is avoided

· b.) conduct the measurements at existing levels and accept the possibility that receiver might not be in a pure interference condition (the Rx’s thermal noise may contribute to the performance).

When the requirements for EGPRS2-B were discussed, the contributing companies agreed to specify existing levels (method b.) to avoid the additional rounds of simulations and discussions to find and agree to a common value that satisfies all of the contributor’s receivers.
We see no reason why the same method can not be applied to VAMOS.
6. Conclusion

In this contribution, the proposal in ‎[2] to specify higher inteferer levels for VAMOS than for other channels has been evaluated. The conclusion is that:
· The proposal is missing a strong justification (such as the current levels are not expected to be seen in VAMOS networks)
· The argument that the current levels result a significant contribution from the receiver noise floor were not supported by simulations based on a SIC type receiver.
· The increased levels would exclude performance requirements for adjacent channel interferer at 400 kHz offset
· New levels require additional effort to identify and agree a common value that satisfies all of the contributor’s receivers. Such effort was not considered justified in case of EGPRS2-B
In order to progress quickly with contributions on the VAMOS interference performance requirements, it is proposed the interferer levels shall be based on existing levels:
· -93 dBm for the co-channel interferer (-96 dBm per sub-channel)

· -75 dBm for the adjacent-channel interferer (-78 dBm per sub-channel)
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