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1 Introduction
In last RAN4#1807 Ad-hoc meeting, RRM performance, test list and test procedure were discussed. Some agreements were made during each discussion however there still exit some issues to be solved for exact test configuration. In this paper, we would like to discuss the issues.

2 Discussion 
RAN4 should define test configuration exactly for RRM test. In the last meeting, RAN4 made phase 1 tests and phase 2 tests. And, during RAN4#88, first phase 1 tests were agreed to be initially discussed. Table2-1 shows the first phase 1 tests. 

Table 2-1: Phase 1 tests for RAN4#88
	
	Test purpose

	1
	EN-DC/SA cell search and L1 meas period 

	3
	EN-DC Timing accuracy and adjustment

	4
	SA Timing accuracy and adjustment (draft if possible for RAN4#88, otherwise RAN4#88bis) 

	5
	EN-DC TA accuracy

	6
	SA TA accuracy

	7
	EN-DC SSB RLM for PSCell IS and OOS

	9
	SA SSB RLM for PCell IS and OOS

	10
	Random access

	11
	Intra-freq RSRP accuracy for FR1 and FR2

	12
	EN-DC SCell activation/deact delay

	13
	EN-DC/SA CSI RLM for PSCell or PCell

	14
	EN-DC interruptions due to DRX transition or deactivated SCell operationsa


In the Table2-1, there is no description whether 13 other tests than 11 are applied for FR1 or FR2 or both. And there is also no description whether all tests is applied for FDD or TDD or both. If considering all possible combination, FR1 FDD, FR1 TDD and FR2 TDD, the total tests are increased by 3 times. 
Observation 1: For test case, if considering both frequency range and duplex type, the total tests are increased by 3 times.
All NR RRM tests can be separated into 2 test types in aspect of the number of configured NR cell(s).  First type is that one NR cell is configured. Second type is that two NR cells are configured. For example, RLM test requires only one NR serving cell and intra-frequency RSRP accuracy test requires two NR cells which one is serving cell and another is neighboring cell. 
For NR RRM test in FR1, possible test configuration can be below for FDD and TDD. Here, each SSB is assumed to represent a corresponding specific AoA.

· Test with Single NR Cell 

· Single SSB

· Multiple SSBs

· Test with Two NR Cells 

· Single SSB per Cell
· Multiple SSBs per Cell

For multiple SSBs, the feasibility of practical implementation in TE should be taken into account. Applying different AoA seems not feasible under conducted test. So single SSB per Cell is recommended.

Observation 2: Applying different AoA for multiple SSBs is not feasible in conducted test.
For NR RRM test in FR2, possible test configuration can be below for TDD. Here, whether Rx beamforming is considered or not is added.

· Test with Single Cell 

· Single SSB

· w/ Rx Beam

· w/o Rx Beam

· Multiple SSBs

· w/ Rx Beam

· w/o Rx Beam

· Test with Two Cells 

· Single SSB per Cell

· w/ Rx Beam

· w/o Rx Beam

· Multiple SSBs per Cell

· w/ Rx Beam

· w/o Rx Beam

For multiple SSBs, the feasibility of practical implementation in TE should be taken into account.
If single SSB is configured, 

· Only one probe in TE is needed and it can be implemented simply.

If multiple SSBs are configured,  

· If multiple probes and fixed DUT are assumed

· Complicated control of SSB transmission on/off is needed to support different AoAs

· If single probe and rotating DUT are assumed

· Complicated control of rotating DUT is needed to support different AoAs 

So single SSB per Cell is recommended.

For Rx beamforming, side condition should be also considered in aspect of feasibility of TE implementation. In the last meeting, RAN4 agreed that the side condition is SINR at base band as Figure2-1.
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Figure 2-1: Side condition (SINR) in FR2
The raised problem is that TE can control SINR at reference point and cannot control it at base band in FR2 due to antenna gain and beamforming gain uncertainty. Figure2-2 shows the example for test with 2 cells and single SSB per cell which has different AoA and same AoA in FR2. 
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Figure 2-2: Example of Rx beamforming for test with 2 cells in FR2
When single SSB per cell is configured with different AoA, base band SINR is different from reference point SINR because of Rx beamforming gain difference between main lobe and side lobe. However when configured with same AoA, base band SINR can be same reference point SINR because of applying same Rx beamforming gain. 
Observation 3: Configuration for multiple SSBs needs to be checked whether it is feasible for not in TE implementation point of view for FR2 OTA test.
Observation 4: In test with 2 NR cells which single SSB per cell is configured, side condition at base band
· is not controllable if different AoA is configured or

· is controllable if same AoA is configured.

Based on the observations, we propose as follows.
Proposal 1: For the number of SSB in RRM test configuration, consider practical feasibility of TE implementation for both FR1 and FR2. 

Proposal 2: For FR2 test, consider Rx beamforming. 

Proposal 3: For FR2 test, side condition at base band should be controllable in practical TE implementation.
3 Conclusion
In this paper, we analysed total test case and test configuration by taking feasibility practical TE implementation into account and observed as follows.

Observation 1: For test case, if considering both frequency range and duplex type, the total tests are increased by 3 times.
Observation 2: Applying different AoA for multiple SSBs is not feasible in conducted test.
Observation 3: Configuration for multiple SSBs needs to be checked whether it is feasible for not in TE implementation point of view for FR2 OTA test.
Observation 4: In test with 2 NR cells which single SSB per cell is configured, side condition at base band

· is not controllable if different AoA is configured or

· is controllable if same AoA is configured.

Based on the observations, we propose as follows.

Proposal 1: For the number of SSB in RRM test configuration, consider practical feasibility of TE implementation for both FR1 and FR2. 

Proposal 2: For FR2 test, consider Rx beamforming. 

Proposal 3: For FR2 test, side condition at base band should be controllable in practical TE implementation.

Reference
[1] R4-1809356, “Measurement Accuracy and Report Mapping AH minutes”, Qualcomm Incorporated
[2] R4-1809400, “Way forward on RRM test configurations”, Ericsson
[3] R4-1809504, “NR Test Methods SI ad-hoc meeting notes”, Intel Corporation
[image: image3.png]



_1594554619.vsd
SINR at base band
    (side condition)


SINR at


Antenna Gain


Rx Beaforming Gain



_1594556331.vsd
QZ


Serving Cell
(Probe)


Neighboring Cell
(Probe)


2 Cells with different AoA


QZ


Serving Cell
(Probe)


Neighboring Cell
(Probe)


2 Cells with same AoA



