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Introduction

The following text proposal adds technical detail to Section 9 of TR 36.978.

<Start of first changed section>
9
Investigation of additional new UE measurements
This subclause will capture the potential for any additional measurements beyond those so far identified (RSAP and RSARP) in the SI. At this time there are no additional measurements identified.
9.1
Analysis of narrowband ATF measurements
The definitions of RSAP and RSARP are calculated from the average RS power and phase across the entire channel bandwidth which can be any of the six E-UTRA bandwidth specified from 1.4 MHz to 20 MHz. In order to investigate the impact of using an average value for the entire channel an experiment was carried out to compare the antenna patterns and throughput observed using three adjacent 3 MHz channels with the results seen using a 10 MHz channel covering the same RB.
The measurements were made using a Band 2 smartphone using the UMa channel model at the following frequencies shown in Table 9.1-1:

Table 9.1-1: Measurement conditions
	Configuration
	Centre Frequency
	Channel Bandwidth

	Low, 3M
	1956.5MHz
	3 MHz

	Mid, 3M
	1960MHz
	3 MHz

	High, 3M
	1963.5MHz
	3 MHz

	Mid, 10M
	1960 MHz
	10 MHz


The UE RSAP for the main and sub antennas was measured as well as the RSARP for both horizontal and vertical polarizations. The result can be found in Figures 9.1-1 to 9.1-6.
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Figure 9.1-1: RSAP for main antenna (vertical)
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Figure 9.1-2: RSAP for main antenna (horizontal)
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Figure 9.1-3: RSAP for sub antenna (vertical)
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Figure 9.1-4: RSAP for sub antenna (horizontal)
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Figure 9.1-5: RSARP (vertical)
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Figure 9.1-6: RSARP (horizontal)
Figures 9.1-1 through 9.1-6 show differences in RSAP and RSARP between the average of the three 3 MHz channels and the 10 MHz channel. It is not particularly helpful to interpret specific antenna gain and phase differences for each rotation angle but the average difference in antenna correlation across the twelve rotation angles was computed as 0.00083.  The corresponding average difference in MIMO channel gain was 0.0533 dB. The consequence of these differences can be seen in the measured throughput in Figure 9.1-7. Very little difference can be seen, with a maximum difference of 0.3 dB in outage level at the 25 Mbps point. The measured differences are well inside the normal variations seen when re-testing the same device in the same conditions. It is also noted that the actual RB represented by the three 3 MHz channels are not identical to the RB used by the 10 MHz channel.
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Figure 9.1-7: Throughput 
This initial analysis suggests that computing the average RSAP and RSARP across the entire channel is a close approximation to the average of narrower band measurements. Further analysis of this aspect can be carried out in future work on measurement uncertainty not part of the scope of this work item.
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