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Test Scenarios for MS Receive Diversity
Discussion

1. Introduction

At TSG GERAN#27 a new work item on Mobile Station Receive Diversity was agreed [1][2][3][4][5]. A building block of the work item is targeted at specifying suitable interferer scenarios for testing the MSRD feature [5]. 
The time plan in [5] suggests that these scenarios should be agreed at GERAN#29 in April 2006, and therefore the intention of this document is to initiate the discussion and work on this. 

2. DARP phase II test Scenarios
In the feasibility study on GERAN evolution [6] it has been shown that relatively large downlink gains are achievable using MS receive diversity. These gains are achievable both in traditional link level simulations but also in live networks, and compared to fx. SAIC the gains do not solely rely on receiver algorithms, but are achieved simply by means of diversity antennas. 
The purpose of defining test scenarios is to ensure that interference and coverage limited scenarios are defined which either stress the MS implementation or reflects typical network environments for this particular feature. During the feasibility study phase of MSRD it has already been agreed that the following parameter set should be used to model the dual antenna aspects;
· Correlation [0.0; 0.7]

· Antenna Gain imbalance [0.0 dB;6 dB]

What remains is therefore to define interference or noise limited scenarios to use in conjunction to the parameters above. 
Compared to SAIC, MS receive diversity differs in the fact that also gains for 8PSK modulated channels can be achieved, which means that test scenarios for this modulation type need consideration as well. Also, the case of mixed modulation could be considered since a carrier signal may observe interference from timeslots with a different modulation type. The following 3 subsections deal with proposed test scenarios in more detail. 
2.1 GMSK Modulated signals
During the specification of DARP phase I (SAIC) a set of test scenarios were defined – the DARP Test Scenario (DTS) 1 to 5 [7]. These scenarios include single and multi-interferer setups for GMSK modulated logical channels, emulating both synchronous and asynchronous network behaviour.
Since it must be expected that the interference environment will be similar for a MSRD capable MS, it is suggested to use the DTS setups for MSRD as well. Also, these scenarios have already been widely used in the feasibility study on GERAN evolution [6]. Table 1 below shows the DTS scenarios with MSRD parameters included. 
	Scenario
	Parameters
	Comment

	DTS-1
	Corr = 0,    G = 0
	Single cochannel

	
	Corr = 0.7, G = 6
	

	DTS-2
	Corr = 0,    G = 0
	2 cochannels, 1 adjacent, AWGN

	
	Corr = 0.7, G = 6
	

	DTS-3
	Corr = 0,    G = 0
	2 cochannels, 1 adjacent, AWGN. TSCs included

	
	Corr = 0.7, G = 6
	

	DTS-4
	Corr = 0,    G = 0
	Single cochannel, asynchronous

	
	Corr = 0.7, G = 6
	

	DTS-5
	Corr = 0,    G = 0
	2 cochannels, 1 adjacent, AWGN, asynchronous

	
	Corr = 0.7, G = 6
	


Table 1: The DARP Test Scenarios with MSRD parameters.
It should be noted that GERAN could consider omitting a few of the scenarios above in order to reduce the test time. 
2.2 8PSK modulated signals

As mentioned earlier, MS receive diversity also provides gains for 8PSK modulated signals, and therefore test scenarios are needed for this modulation as well. In 45.005 today, 8PSK interference is tested using a single cochannel interferer similar to the DTS-1 scenario mentioned before. Therefore, this particular setup is a logical choice to be used for MSRD too. Furthermore it allows for comparison between performance of conventional mobiles and MSRD mobiles. 
A multi-interference scenario could be implemented by reusing the DTS-2 setup and simply replacing the GMSK modulated interferers with 8PSK modulated interferers as has been done in [8][9]. A proposed set of scenarios for 8PSK is listed in Table 2.
	Scenario
	Parameters
	Comment

	ODTS-1
	Corr = 0,    G = 0
	Single cochannel

	
	Corr = 0.7, G = 6
	

	ODTS-2
	Corr = 0,    G = 0
	2 cochannels, 1 adjacent, AWGN

	
	Corr = 0.7, G = 6
	


Table 2: DARP Test scenarios with 8PSK modulation and MSRD parameters.
It could be considered to include more of the DTS setups and/or the standard adjacent channel test of 45.005. 
2.3 Mixed Modulation

Since a desired signal may be influenced by interference with different modulation types it could be considered to develop scenarios with mixed modulation. A straightforward approach could be to once again use the DTS scenarios as basis and replace one or more of the interferers with a signal using a modulation different from the carrier.  Which interfering signals to replace from the different scenarios are for further investigation and also depends on the views of other companies. 
2.4 Sensitivity

To evaluate performance of MSRD in sensitivity limited scenarios, the approach presented in the feasibility study on GERAN evolution [6] should be used. That is, the correlation and antenna gain imbalance parameters shown in section 2 above should be applied. In particular antenna gain imbalance is important in this scenario. 
3. Conclusion and Future Work
As mentioned in the introduction the intention of this paper has been to initiate the discussion on test scenarios for MSRD. In section 2 a number of scenarios have been proposed which could serve as basis for further work. The proposed scenarios are inspired by the existing scenarios for DARP since these are developed from detailed studies and have the benefit of being supported by test equipment already. Also they allow for a comparison of conventional mobiles with SAIC and MSRD capable mobiles. 
Decisions on which logical channels to specify performance requirements for and which radio channel fading profiles to apply also need consideration. Also, it may be worthwhile to keep the number of combinations of test scenarios, logical channels and fading profile at a reasonable level as was done for DARP phase I. Furthermore, it should be noted that practical limitations on test equipment may have an impact on the feasibility of certain test scenarios. 
During the next month we plan to study the MS performance in different scenarios in more detail and would like to encourage other vendors to do the same. In order to facilitate this work we would like to propose a phone conference in due time before GERAN#29. A suggested time frame for this could be mid February. 
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