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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Rx peak search is raised as one issue because of RSRP accuracy in RAN4#88, and it has agreed in plenary meeting [1] that test method for UE Rx beam peak searching is discussed in RAN4#88bis. This contribution proposes peak search methodology for Rx peak search based on EIS measurement. One of the issues for EIS based method is to take much time. EIS measurement time can be shortened by changing the step of power sweep. It is improve more than 50% in terms of reduction of measurement time.
EIS based approach for Rx beam search
Test time assumption for Rx beam search on EIS based method

The EIS measurement takes much time than that of EIRP, which is about 1 minute to measure one EIS test point. In spherical measurement it has to be measured more than 10000 points in step size grid. It means that Rx beam search takes more than 10000 minutes (167 hour; about 7days).  It is difficult to accept this time considering evaluation of commercial products. 

One solution for improve measurement time issue

In EIS measurement, there are two steps.

At the First step, the throughput is measured in the first setup parameter.
If UE passed the threshold, DL power decreases by 1dB step.
And repeat measurement throughput and decrease DL power until the throughput below the threshold. 
After the throughput is failed, DL power raise and start to throughput measurement by the step size of 0.1dB step as a second step. 
After throughput failure in the second step, EIS is decided.

Then, the step size of DL power becomes parameter in this contribution. Test time is evaluated by applying several step size. Table 1 shows the parameters which is evaluated.  

Table 1 Evaluated parameter.
	 
	First step size
	Second step size

	Default parameter
	1dB
	0.1dB

	Parameter 1
	2dB
	0.1dB

	Parameter 2
	3dB
	0.1dB

	Parameter 3
	5dB
	0.1dB



Table 2 shows the evaluation results of measurement time and measured value. Measurement bandwidth is 10 MHz and start DL power is -85dBm/15kHz which is align with LTE default downlink power level defined in 36.508 [2]. Test point is 200 point. Measurement results means averaged all of EIS (same as TRS). Reduction ratio is calculated as follows.
Reduction ratio = (1-Total test time_Parameter X / Total test time_Default parameter)*100

Test time is 30minutes and 38 second in default parameter. In the case of parameter 1, measurement time can be save 22.6% against default parameter. The best parameter is Parameter 2, 24.8% reduction can be achieved. Because second step size is same as default parameter, test results are almost same. There is 0.1dB difference but, this difference seems to be derived from other aspect. 

Table 2.  Evaluation results.
	
	Total test time
	Measurement results
	Delta from Default parameter result
	Reduction ratio

	Default parameter
	30m38s
	-96.4dBm
	-
	-

	Parameter 1
	23m42s
	-96.3dBm
	0.1dB
	22.6%

	Parameter 2
	23m3s
	-96.3dBm
	0.1dB
	24.8%

	Parameter 3
	24m15s
	-96.4dBm
	0.0dB
	20.8%


As additional evaluation, 0.5dB step is applied to second step size parameter with Parameter 2. The result is shown in Table 3. Although the difference of test results from default parameter becomes large to 0.3dB, test time can decrease more than half.

Table 3.  Additional Evaluation results (0.5dB step for second step size).
	
	Total test time
	Measurement results
	Delta from Default parameter result
	Reduction ratio

	Parameter 2
	14m4s
	-96.1dBm
	0.3dB
	54.0%


By changing the step size, measurement time can be shortened. It is worth to considering to implementation. On the other hand, it is impact on MU by changing second step size. It should be treated carefully. However, considering RSRP accuracy (+/- 6dB), the difference derived from the change, 0.3dB (or more ?), seems to be acceptable.

Another aspect
Measurement results
It is described another aspect. Regarding default downlink power, it can be optimized further to reduce the test time. Table 4 shows start DL power from default down link power to -98dBm/15kHz (which is described as changed parameter).
Table 4.  Evaluation results.

	
	Total test time
	Measurement results
	Delta from Default parameter result
	Reduction ratio (against changed parameter)
	Reduction ratio (against default parameter)

	Changed parameter
	23m35s
	-96.4dBm
	-
	-
	23%

	Changed Parameter 1
	19m03s
	-96.3dBm
	0.1dB
	19.2%
	38.8%

	Changed Parameter 2
	20m00s
	-96.3dBm
	0.1dB
	15.2%
	34.7%

	Changed Parameter 3
	22m14s
	-96.3dBm
	0.1dB
	5.7%
	27.4%



Comparing the results of Table 1, reduction ratio against default parameter is more improved. It can be also considered as an approach for reduction of test time. However, it may be better to discuss default downlink power inRAN5.
Conclusion
In this contribution, the method of Rx beam peak search is discussed. The method for EIS measurement time reduction is described, and it is observed that xx% time can be reduced against default parameter by optimizing the power step size in EIS measurement. Based on the evaluation results, proposals are summarized as below.
Proposal 1. Allow flexible step size at first stretch of EIS in only Rx beam search measurement.
Proposal 2. The DL power step size at final stretch of EIS is extend to 0.5dB in only Rx beam search measurement
Proposal 3. Default downlink power should be investigated for further reduction of test time (in RAN4 or RAN5) .
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