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Introduction

In the past RAN4 meetings, the core specification was almost completed and the test configureations related to different spec requirements for both Tx and Rx were discussed in [1] [2] and [3]. And also a map of the requirements related to configuration was introduced in [4]. In this contribution we continue this discussion and give our view on Tx test configurations on MSR test specification.
Discussion

Because of the huge number of combinations for MSR applications, it is not possible to verify every combination. Only the most striengent combination should be tested without any redundance as discussed in [5]. But the most striengent test configurations still need to be discussed and defined. Discussed below are the principles we suggest for selecting the most stringent test cases for MSR Tx configuration:
Principle 1: The configuration for the declared maximum number of carriers transmitting on maximum total output power should be tested. And for the different MSR configurations with both the same maximum carrier number and same maximum total output power, the chosen test case should have as many carriers with high power spectral density as possible.
Principle 1 is the basic criterion for selecting the most stringent test cases. For example, the maximum supported carrier number of the base station is 6 and its maximum output power is 60 W. And the two configurations listed in the table 1 below are supported by the base station.
Table 1 example of test configurations for principle1

	NO. of configurations
	number of GSM carriers
	power of each GSM carrier (W)
	number of UTRA carriers
	power of each UTRA carrier (W)
	total number of carriers
	total output power (W)

	1
	4
	10
	2
	10
	6
	60

	2
	5
	10
	1
	10
	6
	60


According to principle 1, because these two configurations have the same maximum total carrier number and the same total output power, the number of high power spectral density carriers is the key for choosing one of them for the test case and the other configuration could be left out. As a result, configureation 2 is chosen for Tx test case.
Principle 2: The test case should be configured with the declared maximum RF bandwidth and with the carriers with high PSD allocated at both edges of the declared maximum RF bandwidth. The test shall be performed for carriers located at both B and T.
The test case in principle 2 is agreed as the most striengent test case for Tx in terms of both the linearization of the transmitter and the peak-to-average reduction. This test case was also considered the most striengent one in [5]. Therefore, we think it is necessary for both BC1 and BC2.
For example, assume that a basestation supports 15MHz Maximum Base Station RF bandwidth, and the limiting configuration for principle 1 is 2 GSM carriers and 1 UTRA carrier. Figure 1 is a demonstration of the limiting configuration based on principle 2. The carrier spacing between the GSM and UTRA is 7.4MHz, and the configured RF bandwidth is the maximum Tx bandwidth, i.e. 15MHz. Table 2 shows the key configured parameter for Principle 2.
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Figure 1 demonstration of test configuration for principle 2
Table 1 example of test configurations for principle2

	number of GSM carriers
	number of UTRA carriers
	declared Maximum Base Station RF bandwidth
	actual configued RF bandwidth 
	maximum carrier spacing that can be configured between center frequency of adjacent carriers
	actual carrier spacing between center frequency of adjacent carriers

	2
	1
	15MHz
	15MHz
	7.4MHz
	7.4MHz


Figure 2 demonstrates a test spectrum for principle 2. This demonstration is a display of a configuration in which two GSM carriers are deployed at both edges of the RF bandwidth, with a UTRA carrier in the middle. As we can see from the test result, the highest unwanted emissions which show up at the two sides of the main carriers are caused by the intermodulation of two high PSD carriers, i.e. the GSM carriers. Although this demonstration is not the configuration with the maximum number of carriers and the maximum RF bandwidth, it has the same spectrum characteristics compared to the limiting configurations discussed above for principle 2. And the highest unwanted emissions in this configuration are most stringent for fullfiling the unwanted emission mask of MSR specification.
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Figure 2 demonstration of test Spectrum for principle 2

Principle 3: If no unwanted emission, i.e. the spikes marked with red circles caused by high PSD intermodulation products at any configuration in Principle 2 occurs within downlink operating band or the maximum Transmit Filter bandwidth (definition given below), whichever is smallest, the test configuration should be changed in such a way that all the carriers with high PSD are allocated at one side of the RF bandwidth while other carriers allocated at the other side. For this configuration, the carrier frequency spacings shall be equally reduced until one of the third order intermodulation products closest to the group of carriers occurs within the applicable downlink operating band or the maximum transmit filter bandwidth. When reducing the spacings, both carrier frequency configurations shall be tested: one where the lowest frequency, i.e. the frequency of high PSD carrier, is kept at B and as close as possible to the lower band edge and one where the highest frequency, i.e. the frequency of low PSD carrier, is kept at T and as close as possible to the upper band edge of the relevant transmit band.
The definition of Maximum Transmit Filter bandwidth is proposed to be introduced into MSR specification from GSM MCBTS specification [6]. It is the maximum bandwidth of the duplexer or the transmit filter used in a MSR BS when transmitting carriers simultaneously.
Take the same example used in principle 2, if no unwanted emission caused by intermodulation of GSM carriers occurs within Downlink operating band or the maximum Transmit Filter bandwidth, which means the high PSD intermodulation products are suppressed by the Transmit Filter, the test case should be changed for principle 3 as showed in figure 3. Also the carrier spacing should be reduced to let the highest unwanted emission caused by intermodulation of GSM carrier occur in the applicable bandwidth. Table 3 shows the key configured parameter for Principle 3.
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Figure 3 demonstration of test configuration for principle 2
Table 3 example of test configurations for principle2

	number of GSM carriers
	number of UTRA carriers
	declared Maximum Base Station RF bandwidth
	actual configued RF bandwidth 
	maximum carrier spacing that can be configured between center frequency of adjacent carriers
	actual carrier spacing between center frequency of adjacent carriers

	2
	1
	15MHz
	10.6MHz
	6.2MHz
	4MHz


Figure 4 demonstrates a test spectrum for principle 3. This demonstration is a display of a configuration in which two GSM carriers are deployed at one side of the RF bandwidth while the UTRA carrier deployed at the other side. The highest unwanted emissions are also caused by the the intermodulation of two high PSD carriers, i.e. the GSM carriers which can be seen in the test result in figure 2. In order to verify the limiting performance of the BSs, the RF bandwidth tested should be a little less than the Maximum Base Station RF bandwidth so that the unwanted emission caused by high PSD intermodulation product falls into the applicable downlink operating band or the maximum transmit filter bandwidth..
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Figure 4 demonstration of test Spectrum for principle 3

Conclusions

In this contribution, three principles for selecting the most stringent test cases for MSR Tx configuration are provided. In addition, a new notion of Maximum Transmit Filter bandwidth is proposed to be introduced into MSR specification from GSM MCBTS specification.
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