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Discussion & decision
1 Introduction

During RAN5#63 meeting, a proposal to introduce phase rotation in some LTE TDD signaling test cases was debated. The outcome of the discussions was captured in the RAN5#63 meeting minutes as follows: 

“The test vendors are expected to conduct further testing of identified TDD test cases using the proposed test method implementing phase rotator in their SS. They will report the results to TF160 who will make a recommendation to RAN5”

and the following 3GPP RAN5 SIG Action Point was raised: 
	Action ID
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#63.03
	Implement extension of test model to support phase rotation and power level changes in TDD Signalling test cases – 6.1.2.12, 6.1.2.14, 6.1.2.3, & 8.3.1.13a and trial implementation on SS Platforms. Report results back to RAN5 along with recommendation.
	STF 160 & SS Vendors

CMCC
	R5-142269

R5-142989

R5-142636
	RAN5#64
	Pending


Extension of test model to support phase rotation has already been proposed in R5w140105r1. 
The present document summarizes the practicalities of how the trials shall be performed, how the results data shall be gathered and consolidated, and the trials results received to date. Initial conclusions are also drawn. 
2 Practicalities
UEs: 

· Each SS Vendor shall use at least 3 real LTE TDD UEs with independent hardware/chipset. 

· For each UE, the number of Rx Antennas should be indicated. 

· UEs with 2 Rx Antennas are favoured, but using at least 1 UE with 1 Rx Antenna is recommended. 

Test cases: 

· Following LTE test cases from TS 36.523-1 [1] shall be executed in LTE TDD mode: 

· 6.1.2.3, 

· 6.1.2.12, 

· 6.1.2.14, 

· 8.3.1.13a.

Test Environments: 

· Baseline: 

· Prose: TS 36.523-1 V12.2.0 (2014-06) [1]
· TTCN: Use iwd-14wk24 release. 
· With Phase Rotation: 

· Use the connection diagram proposed in R5-142269,   

· TC 6.1.2.3: configure the TDD cells as per R5-142649, 

· TCs 6.1.2.12 & 6.1.2.14: configure the TDD cells as per R5-142510, 

· TC 8.3.1.13a: configure the TDD cells as per R5-142511.

· With Power Level Adjustment: 

· TC 6.1.2.3: use power levels proposed in R5-144xxx, 

· TCs 6.1.2.14 & 8.3.1.13a: use power levels proposed in R5-142989. 

· TC 6.1.2.12: use power levels agreed in R5-142461 (= TS 36.523-1 [1]). 

Test Method & Data Collection: 
· In “Baseline Test Environment”: 

· Execute each test case 10 times with each UE. 

· Capture Pass / Fail result for each test case execution.

· In “Phase Rotator Test Environment”: 

· Execute each test case 10 times with each UE. 

· Capture Pass / Fail result for each test case execution.

· In “Power Level Adjustment Test Environment”: 

· Execute each test case 10 times with each UE. 

· Capture Pass / Fail result for each test case execution.
· Collect all results in the provided spreadsheet template ‘R5w140204_TestResults-Draft2.xls’.

· Send all consolidated results (including UE names) to only TF160 Project Manager (TF160PM) by Friday 1st August 2014. 

· TF160PM will consolidate the results into one document to be presented at RAN5#64, where no UE name nor SS Vendor name will be explicitly given: 

· E.g. UE_1, UE_2, …

· E.g. SS Vendor A, SS Vendor B, …
3 Test Results
Three SS Vendors participated in the test trials:

· All of them performed tests using the “Baseline Test Environment” and the “Power Level Adjustment Test Environment”. 
· Two of them also performed tests using the “Phase Rotator Test Environment”. 
All test results are captured in the attached spreadsheet “R5-144642 Test Results.xls”. It is composed of two worksheets, each worksheet displaying a slightly different representation of the same results data:
· PerSS_View: Results data consolidated per SS Vendor. 

· PerTC_View: Results data consolidated per test case.

Based on an analysis of the available test results data, the following observations can be made (non-exhaustive list): 
· For a given SS platform and test case, the test results vary significantly depending on the UE being used. 
· No Test Environment seems to consistently outperform the others. Overall, the Test Environment, which produces the best test results, seems to vary depending on the test case being executed. 

· Trials of the “Phase Rotator Test Environment” on additional SS platforms would be useful to collect more test results data for an even analysis of the three test environments. 
· On one SS platform, the “Power Level Adjustment Test Environment” appears to regularly outperform the “Baseline Test Environment” (but the “Phase Rotator Test Environment” could not be compared). 
· Test case 8.3.1.13a: Several UEs used for this trial did not support the features necessary to execute test case 8.3.1.13a. Some others always failed the test case, suggesting that they may not support the necessary features. 
4 Conclusions
With the test results currently available, there is no evidence that any of the two proposed enhanced Test Environments (“Phase Rotator Test Environment” & “Power Level Adjustment Test Environment”) perform consistently better than the “Baseline Test Environment” on all the identified test cases. 
Therefore no recommendation on applying one and the same Test Environment on all identified problematic test cases is made. It is suggested that we keep the “Baseline Test Environment” and continue to perform more analysis on the issues.  Solution(s) specific to each test case might need to be considered instead of a generic solution. 
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