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1 Introduction
In last meeting, RAN4 discussed test setup and Noc level for FR2 RRM test, and related WF [1] was agreed. In this contribution, we provide our views on OTA test setups and Noc level for each test setup for RRM test cases.  
2 Discussion
In last RAN4 meeting, test setup and Noc level for FR2 test cases were discussed in RRM and testability session. For test setup, three different scenarios are considered according to number of AoA and direction of antenna beam as follows:
	· Setup #1: 

· Single AoA setup with signal arriving in the peak direction of Rx antenna beam

· Setup #2: 

· Single AoA setup with signal arriving not in the peak direction of Rx antenna beam

· Setup #3: 

· Dual AoA setup


Agreements for Noc level of setup#1 and setup#2 were captured in [1] as follows.
	· Noc level is selected such that SNRRP = SNRBB + [X] dB
· Follow the methodology used for UE demodulation to derive the SNR level but with different antenna gain assumptions specific to different scenarios
· X value

· Option 1: X = 1 dB
· Option 2: other values are not precluded. Companies can bring proposals.
· Whether higher Noc level shall be supported can be discussed in the RRM test cases and not precluded from testability perspective. (Note: feasible SNR range can be smaller than for the case of Noc1) 

· Noc level definition and SNR range

· Option 1: Use same methodology as the one used for UE demodulation (agreed in R4-1811892)

· The UE antenna gain assumptions shall be changed to account for difference in the antenna gains at UE side for RRM requirements (difference between the antenna gains of fine and rough beams)

· Option 1: Use UE RX antenna gain difference between peak EIS and 50%-ile EIS spherical coverage for PC3
· Option 2: other options not precluded
· Option 2: Use UE RX spherical coverage requirements

· The UE RX spherical coverage requirements are in the process of being agreed for fine beams and can be used directly.

· For rough beams, the same method is used but with values changed to account for difference in the antenna gains at UE side for RRM requirements (difference between the antenna gains of fine and rough beams)


2.1 Noc level
By the WF [1], Noc level at reference point could be -153dBm/Hz based on n260 for power class 3 according to follow the methodology used for UE demodulation. So the Noc level for other power classes and frequency band groups should be defined since antenna gain and EIS level for power class are different. Based on Noc level for n260 for power class 3, Noc levels for each frequency band group and power class could be derived by [-153 + (peak EIS for n2xx/PCy - peak EIS for n260/PC3)] as mentioned in [2]. This Noc level is based on EIS beam peak, and could be only used for test setup#1 (Noc_setup#1). 

For test setup#2, spherical EIS requirement could be considered for the Noc level of non beam peak direction as worst case. Since EIS spherical coverage requirement is still FFS in TS38.101-2, Noc level for the test setup#2 could be defined by Noc_setup#2 = Noc_setup#1 + Δ if the difference between peak EIS and spherical EIS is Δ. Unlike Noc_setup#1, Noc_setup#2 should be defined by each power class for frequency band group since Δ would be different for each power class. 
For test setup#3, depending on AoA direction which is beam peak or non beam peak, the Noc level for test setup#1 and setup#2 could be reused.

Table 1 shows the example of Noc level for each frequency band group for FR2. 
Table 1 Frequency band group and Noc level for “fine” Rx beam in FR2
	Group
	Band group notation
	Operating bands
	Noc_setup#1 [dBm/Hz]
	Noc_setup#2 [dBm/Hz]

	A
	NR_TDD_FR2_A
	n2571, n2581, n2611
	-164.8
	-164.8 + ΔPC1

	B
	NR_TDD_FR2_B
	n2574, n2584, n2614
	-164.3
	-164.3 + ΔPC4

	C
	NR_TDD_FR2_C
	
	
	

	D
	NR_TDD_FR2_D
	
	
	

	E
	NR_TDD_FR2_E
	
	
	

	F
	NR_TDD_FR2_F
	n2604
	-162.3
	-162.3 + ΔPC4

	G
	NR_TDD_FR2_G
	n2601
	-161.8
	-161.8 + ΔPC1

	
	
	n2572, n2582, n2612
	
	-161.8 + ΔPC2

	H
	NR_TDD_FR2_H
	
	
	

	I
	NR_TDD_FR2_I
	
	
	

	J
	NR_TDD_FR2_J
	
	
	

	K
	NR_TDD_FR2_K
	
	
	

	L
	NR_TDD_FR2_L
	
	
	

	M
	NR_TDD_FR2_M
	
	
	

	N
	NR_TDD_FR2_N
	
	
	

	O
	NR_TDD_FR2_O
	
	
	

	P
	NR_TDD_FR2_P
	
	
	

	Q
	NR_TDD_FR2_Q
	
	
	

	R
	NR_TDD_FR2_R
	
	
	

	S
	NR_TDD_FR2_S
	
	
	

	T
	NR_TDD_FR2_T
	n2573, n2583, n2613
	-155.6
	-155.6 + ΔPC3

	U
	NR_TDD_FR2_U
	
	
	

	V
	NR_TDD_FR2_V
	
	
	

	W
	NR_TDD_FR2_W
	
	
	

	X
	NR_TDD_FR2_X
	
	
	

	Y
	NR_TDD_FR2_Y
	n2603
	-153
	-153 + ΔPC3

	NOTE 1:
UE power class 1.

NOTE 2:
UE power class 2.

NOTE 3:
UE power class 3.

NOTE 4:
UE power class 4.


· Proposal 1: use Noc level for each frequency band group for test setup#1 and setup#2 in Table 1.

· Proposal 2: Noc level for test setup#3 could be reused by Noc level for test setup#1 and setup#2 depending on each AoA direction.

Since the Noc level in Table 1 is based on EIS level, additional α for “rough” UE RX beams type should be considered for each power class, and α is a difference between “fine” and “rough” Rx beam gain. Using “fine” or “rough” Rx beam type for RRM test is UE implementation issue. Therefore, depending on Rx beam type for RRM test, different Noc level should be considered, and RAN4 needs to discuss how to apply the two Rx beam types to the RRM test. For this issue, there can be two options. One simple way is to use Noc level based on “rough” Rx beam only as worst case, and the other way is to define different Noc for each Rx beam type. In the latter option, it may be necessary to distinguish which Rx beam type is used.
· Proposal 3: RAN4 needs to discuss how to apply Noc level depending on Rx beam type (“fine” or “rough” Rx beam) for measurement test cases.
· Option 1: only consider Noc level based on “rough” Rx beam type
· Option 2: consider different Noc level depending on Rx beam type with the clarification of Rx beam type used by UE
2.2 Test setup for FR2 test cases
RRM test cases using test setup#1 for FR2 were agreed, but test setups for RRM test cases related target cell measurements are still TBD. For these tests, single AoA or dual AoA test setup could be considered. Basically, these test cases might consider dual AoA for setting up serving and target cells as shown in Fig.1, and UE Rx beam sweeping could be verified. However, main problem is how to set side condition for the measurement tests. In FR1 or LTE case, UE assumes omni-directional antenna, so Es/Iot level for measurement tests could be easily derived under multiple cells’ configuration. In FR2, since UE has directional antenna beam pattern, interfering signal level from neighbour cell cannot be expected. Depending on difference between serving and target cell AoAs, no interference signal could be observed when the signal is received at the null of Rx beam direction, or similar received signal level for serving and target cell might be observed if the test setup#2 which is non-beam peak direction is considered (depending on difference between main and side lobe beam gain). If exact side condition cannot be set in the measurement tests, the side condition level might not be meaningful. So, dual AoA test setup might only verify UE Rx beam sweeping functionality. UE Rx beam sweeping functionality can be verified by RF test cases such as EIRP or EIS tests. 
· Observation 1: For dual AoA test setup, side condition level for measurement tests cannot be expected by UE side.
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Figure 1 Example of test setup#3
For RRM measurement tests, it is more important to verify core requirements under given side condition. If single AoA test setup is considered, exact side condition level could be simply set even if UE Rx beam sweeping functionality cannot be seen in the measurement tests. As mentioned above, Rx beam sweeping functionality can be verified by RF tests indirectly. 
· Proposal 4: To verify measurement core requirements under exact side condition, single AoA test setup for measurement test cases could be considered in Rel-15.

3 Conclusion 
In this contribution, we provide our views on test setup and Noc level for FR2 RRM test, and we propose
· Proposal 1: use Noc level for each frequency band group for test setup#1 and setup#2 in Table 1.

· Proposal 2: Noc level for test setup#3 could be reused by Noc level for test setup#1 and setup#2 depending on each AoA direction.

· Proposal 3: RAN4 needs to discuss how to apply Noc level depending on Rx beam type (“fine” or “rough” Rx beam) for measurement test cases.
· Option 1: only consider Noc level based on “rough” Rx beam type

· Option 2: consider different Noc level depending on Rx beam type with the clarification of Rx beam type used by UE
· Proposal 4: To verify measurement core requirements under exact side condition, single AoA test setup for measurement test cases could be considered in Rel-15.
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