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SAIC/ARP Performance Specification Considerations 

1. Introduction

This document gives our ideas about the general framework of the SAIC/ARP performance specifications and some of the remaining open issues.
2. testing margins
When a handset device is tested using equipment from different test equipment manufacturers, there will be some variation in the measured required C/I values for any particular test.  For example, if a 1 co-channel interferer test is run on a particular handset using equipment from test equipment manufacturers A, B, C, and D, the measured required C/I values should be fairly close with an absolute error from the correct value of +/- .  We can call this uncertainty the testing margin.  If the testing margin were too high, then it would be difficult to differentiate between a conventional receiver and a SAIC receiver.  If the SAIC gain is on the order of the testing margin, then a conventional receiver could be tested using favorable testing equipment and report a required C/I of C/ICONV - , while the SAIC receiver might be tested using unfavorable testing equipment and report a required C/I of C/ISAIC +  making it difficult to be sure there is SAIC gain. 
As the testing setup becomes more complex, the testing margin will tend to increase.  This occurs because a complex test setup must combine signal generators, noise generators, cables, and RF combiners.  Sources of test measurement error include:

· Interferer phase noise (adjacent channel interferer power can appear in co-channel if the interferer phase noise is high)

· Modulated interferer ACLR (adjacent channel leakage ratio) can also cause co-channel noise during adjacent channel testing scenarios

· Test set VSWR (voltage standing wave ratio) interactions lead to imperfect combining of signals
· Test set self-intermodulation

· Inaccurate ratio generation and level setting (the power setting accuracy for a single interferer can typically have errors of at least a few tenths of a dB).
There are also implementation differences among the test manufacturers with how the signals are summed and the number of signal generators used.  Combining signal generators from different test manufacturers to simulate multiple interferers can lead to unexpected results because of problems such as timing or frequency synchronization errors or impedance mismatches. While the actual testing margins are difficult to quantify, in general we would expect
1 COCHANNEL   <   2 COCHANNEL+ AWGN   <   2 COCHANNEL+ 1 ADJACENT CHANNEL + AWGN
Every time an extra interferer is added, the test uncertainty increases significantly.  Any gains in modeling accuracy are likely to be offset by losses due to testing uncertainty. Asynchronous testing is likely to magnify this problem.

We would prefer to have simpler tests such as 2 co-channel + AWGN since the testing margins should be more reasonable than with more complicated models.  Simpler tests would also make it more likely that tests will produce repeatable results between in-house manufacturer testing and testing house conformance tests.  Finally, avoiding the use of too many interferers will prevent the test setups from becoming unwieldy with multiple signal generators and a jumble of cables.
3. implementation margins
The implementation margins between the simulation results and the required C/I values for the conventional GSM receiver are generally about 3 dB.  It has been discussed within GERAN that the SAIC receivers should be more sensitive to implementation issues than the conventional receiver and should have a larger implementation margin.  We would like to have relaxed requirements for ARP – Phase 1 since the margins could be tightened in subsequent phases.  There is usually a need for fine-tuning of the first version of a new product, so tightening the requirements in phases will allow for this fine-tuning to be done.  

4. Test configurations

We prefer the test configurations given in Scenarios 1, 2, 7, and 13 that are listed in Table 1 [1].  The single co-channel, single adjacent channel, Configuration 1 simplification, and Configuration 2 simplification represent the most common scenarios that SAIC receivers will experience, while not over-complicating the test setups.  The SAIC gains are also sufficient to allow reasonable testing margins and implementation margins.

 Table 1: Interferer test scenarios.

	
	Relative power to I1

	Model
	I1
	I2
	I3
	Ico-res
	Iadj
	Iadj_res
	AWGN

	Scenario 1
	0dB
	
	
	
	
	
	

	Scenario 2
	
	
	
	
	Inf
	
	

	Scenario 7
	0dB
	-10.4dB
	
	
	
	
	-14dB

	Scenario 13
	0dB
	-6dB
	
	
	
	
	-5.5dB
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