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1. Introduction

In RAN4#89 the AoA setup for FR2 RRM test cases were further discussed. Following agreements are made and captured in [1].

	Agreements on number of AoAs in Phase I and Phase II RRM tests in Rel-15:

· Test case scenarios 1 and 2 will be done with 2AoA in non-DRX.

· Test case scenarios 7, 9 and 29A in non-DRX need further analysis whether 2AoA is necessary.

· Whether test case scenarios 7, 9 and 29A with 2AoA are needed can be further discussed in Q1 based on analysis.

· Other test case scenarios will be done with 1AoA. 

· Test case scenarios with 2AoA will be developed from Q1 2019.
All other phase I and phase II tests (with 1 AoA) are expected to be completed in this meeting.
Agreement: 

In agreed list of test setup from RAN4 #88bis, serveral test cases are TBD and not agreed as 2AoA in this mintues are still unders discussion whether to use test steup #1 or test setup #2


In our view, the remaining open issues for the AoA setup include
· Whether test case scenarios 7, 9, 21A are to be defined with 1AoA or 2AoA

· Whether to use AoA setup #1 or setup #2 for the test cases to be defined with 1AoA

· Which testing directions to use for the AoA setup #2 (if defined) and #3
In this paper we will provide our views on the remaining issues for the AoA setup in FR2 RRM test.
2. Discussion
In the Testability discussion, 3 AoA setups are agreed to be feasible for RRM test

· Setup #1: single AoA, test signal are aligned to the UE Rx beam peak direction
· Setup #2: single AoA, test signal are from any single direction that is covered by 50% percentile EIS spherical coverage of the UE 
· Setup#3: dual AoA, each test signal is from any single direction that is covered by 50% percentile EIS spherical coverage of the UE
The test case list for Phase I and Phase II is presented in Table 1 and Table 2. For some of the test cases, it has been agreed in RAN4#88bis to use setup #1. This is captured in the last column in the two tables.
Table 1: Phase I test cases
	Test case group number
	Test purpose
	AoA setup

	1
	EN-DC cell search and L1 measurement period 
	TBD

	2
	SA cell search and L1 measurement period
	TBD

	3
	EN-DC Timing accuracy and adjustment
	Setup#1

	4
	SA Timing accuracy and adjustment
	Setup#1

	5
	EN-DC TA accuracy
	Setup#1

	6
	SA TA accuracy
	Setup#1

	7
	EN-DC SSB RLM for PSCell IS and OOS
	TBD

	9
	SA SSB RLM for PCell IS and OOS
	TBD

	10
	Random access
	TBD

	11
	Intra-frequency RSRP accuracy for FR1 and FR2
	TBD

	12
	EN-DC SCell activation/deactivation delay
	Setup#1

	13A
	EN-DC CSI RLM for PSCell
	TBD

	13B
	SA CSI RLM for PCell
	TBD

	14A
	EN-DC interruptions due to DRX transition
	Setup#1

	14B
	EN-DC interruptions due to deactivated SCell operations
	Setup#1

	17A
	Serving NR PSCell and target E-UTRA inter-frequency measurement with LTE PCell
	Setup#1

	17B
	NR Pcell with target inter-RAT E-UTRA measurement
	Setup#1

	18A
	EN-DC NR inter-frequency measurement
	TBD

	18B
	SA NR inter-frequency measurement
	TBD

	19
	Inter-frequency RSRP accuracy for FR1 and FR2
	TBD

	20A
	EN-DC interruptions at UL carrier RRC reconfiguration
	Setup#1

	20B
	EN-DC interruptions due to active BWP switching
	Setup#1


Table 2: Phase II test cases
	Test case group number
	Test purpose
	AoA setup

	21A
	SA interruptions at SCell addition/release/activation/deactivation
	Setup#1

	21B
	SA interruptions at UL carrier RRC reconfiguration
	Setup#1

	21C
	SA interruptions due to Active BWP switching
	Setup#1

	26A
	NR-NR Handovers
	TBD

	26B
	NR handovers to other RATs
	Setup#1

	29A
	Beam management: L1-RSRP reporting
	TBD

	29B
	Beam management: Beam failure detection and link recovery procedure
	TBD

	31
	Intra-freq RSRQ accuracy for FR1 and FR2
	TBD

	32
	Inter-freq RSRQ accuracy for FR1 and FR2
	TBD

	34
	BWP switching interruptions on E-UTRA serving cells in EN-DC
	Setup#1

	35
	BWP switching delay
	Setup#1

	36
	NR PSCell addition and release in EN-DC
	TBD

	37
	UL carrier RRC reconfiguration delay
	N/A

	38
	SA RRC_Idle/inactive cell reselection NR to NR (FR1)
	N/A

	39
	SA RRC Idle/inactive cell reselection NR to E-UTRAN (FR1)
	N/A


For the remaining test cases, for test case 1 and 2, it was agreed in RAN4#89 to use 2AoA for non-DRX test, and 1AoA for DRX test. For the remaining test cases they will be defined with 1AoA, but whether to use setup #1 or #2 is still TBD.
For test case 7, 9, 29A, our view is that there is no need to define them with 2AoA. One main difference between test case 7/9/29A and test case 1/2 is that there is only one active transmission direction at a time. For cell search test, there are two cells active in the test. Since the two cells are transmitting SSB simultaneously, there is a point to use 2AoA setup to verify that UE is using the best Rx beam for each transmission direction when measuring in that direction.
For RLM/L1-RSRP test, there is only one cell in the test, and the reference signals are transmitted in TDM manner. Using a 2AoA setup does not provide more test coverage compared to two separate test cases with single AoA setup, but it does increase the test time and complexity. The only thing missing might be whether UE can switch its Rx beam fast enough between different RS symbols, but we understand this can be tested in many other ways. 
Proposal 1: Define test case scenarios 7, 9 and 29A with single AoA setup.
On the test cases to be defined with single AoA setup, RAN4 needs to decide whether to use AoA setup #1 or #2. In our view, it is enough to use setup#1. The purpose to use setup #2 is to verify UE is doing correct Rx beamforming for different transmission directions, i.e. UE should determine the best Rx beam for the testing directions which can be randomly selected from those covered by 50% percentile EIS spherical coverage of the UE.
Although we acknowledge the motivation, we understand the beam sweeping behaviour and performance can also be verified with setup #1. UE has anyway to do the Rx beam sweeping when needed, and take RLM test as an example, even the two RLM-RS are transmitted from the same direction, UE needs to search for the best Rx beam for each of the two RLM-RS. On the other hand, using AoA setup #2 will complicate the test procedure and increase the test time. 
In addition, for many RRM test cases which are based on RSRP accuracy, e.g. cell re-selection test and cell search test, the margin in the test design is based on the required accuracy. If AoA setup #2 is used, the margin needs to take into account the Rx antenna gain uncertainty on the non-beam peak direction, which is in the order of 12dB according to the RF EIS spherical coverage requirements. It means the testing requirement will become looser. Instead, if all the test signals are from the peak direction, there is no need to consider this uncertainty.
Proposal 2: All the test case scenarios based on 1AoA are defined with AoA setup #1.
For AoA setup #3, the testing direction needs to be determined for each test. One proposal in RAN4#89 is that in each test run the two AoAs are randomly selected from the allowed directions. In our view, this is unnecessary. What matters for the RRM performance is the baseband SINR condition UE experiences. Although different AoA pair will give different gains for the signal and interference part thus different baseband SINR, the test case will be designed such that for all possible AoA pairs, the baseband SINR is above the condition used for deriving the requirements. In this sense, using different AoA pairs in different runs does not provide more test coverage than using a fixed pair in all runs, but it will increase the test complexity and time, and reduce the repeatability as discussed in RAN4#89. Therefore, our view is to use a fixed AoA pair in all runs of a test, but for each test, the AoA pair is randomly selected.
Proposal 3: For test case scenarios based on 2AoA, the pair of testing directions is randomly selected from the allowed set, but is fixed for all runs of this test.
3. Conclusions

In this paper we provided our views on how to define side conditions for RRM measurement in FR2.
Proposal 1: Define test case scenarios 7, 9 and 29A with single AoA setup.
Proposal 2: All the test case scenarios based on 1AoA are defined with AoA setup #1.
Proposal 3: For test case scenarios based on 2AoA, the pair of testing directions is randomly selected from the allowed set, but is fixed for all runs of this test.
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