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Introduction
AN LS from RAN5 inquiring about some missing parameters needed to define some FR2 RRM tests for different power classes(e.g. PC1 and PC5) was received in [1]. In this paper we discuss these values and propose a reply to RAN5.  
In this paper we only discuss the parameters for PC1 and PC5. For PC6 there are multiple parameters missing and the urgency is not yet clear.
Discussion
In this paper we discuss the missing values from TS 38.133 which are needed to reply to RAN5 and consequently, should be introduced in the corresponding tables in TS 38.133.
Gain Difference Y between fine and rough beams in the Rx beam peak direction
The gain difference between Rx rough beams and fine beams in the peak direction was agreed in Rel-15 based on the assumption that a UE with a typical implementation of 4 elements/physical panel will use just a single element to cover a larger spatial area while beam sweeping to perform search and measurements. The theoretical gain difference would be 6dB and another dB of margin was added to account for non-idealities in the gain pattern of a single element. Consequently, for PC1 and PC5 we propose a gain difference based on the assumption that a FWA device with a typical implementation(64 elements for PC1, 36 elements for PC5) will use a single element to perform measurements.  
Proposed updates to Table B.2.1.3.1-1 of TS 38.133 : Gain difference Y between fine and rough beams, Rx beam peak direction
	Value “Y” in dB, for each UE power class

	1
	2
	3
	4
	5
	7

	18
(10*log(64))
	9.0
	7.0
	FFS
	15.5 (10*log(36))
	FFS


These numbers would lead to cell detection levels similar to PC3 devices, thus, even though the gain difference is high, the system performance should not be affected based on the assumption that coverage is designed for PC3 devices. 
If a device uses a larger number of antenna elements, it can always use multiple elements to create a rough beam so it can still meet these requirements. 
Gain Difference Z between fine and rough beams in the spherical coverage direction
The gain difference between fine and rough beams in the spherical coverage direction for PC3 was derived based on the same rationale as for the beam peak direction. Consequently, we propose to use the same values as Y for Z.
Proposed updates to Table B.2.1.3.2-1: Gain difference Z between fine and rough beams, Spherical coverage directions
	Value “Z” in dB, for each UE power class

	1
	2
	3
	4
	5
	7

	FFS
(10*log(64))
	9.0
	7.0
	FFS
	15.5
(10*log(36))
	FFS



Minimum and Maximum Gain Values
The antenna gain range assumptions for FR2 are specified in Sections B.2.1.5 and B.2.1.6(inter-frequency). These values are used to determine the range for the UE reported values. These values are not directly measurable as it is very difficult to measure the Rx beam pattern of a device.
For PC3, the minimum value for the antenna gain was decided based on some assumptions related to reference sensitivity while leaving enough margin such that a good device(which meets sensitivity) does not fail. We propose to derive the minimum gain values for PC1 and PC5 based on the difference in reference sensitivity relative to PC3. As such, the minimum gain for PC1 can be set at 0dB (difference between PC1 and PC3 reference sensitivity is ~10dB) and for PC5 to -5dB( difference between PC3 and PC5 reference sensitivity is ~5dB)
The maximum gain is more difficult to evaluate because the upper limit is more difficult to derive, especially for FWA type of devices which can have a large number of elements. In order not to fail a good UE, the maximum gain should be high. The gain should be significantly higher than for PC3, we proposed 52dB (panel of 144 elements with 5dBi element gain) 20*log(144) + 5 = 57dBi ) for both PC1 and PC5.
B which would allow for a ten times larger antenna array.
The values proposed are shown in the table below:
Proposed values for Table B.2.1.5.1-1: UE gain G, Rx beam peak direction
	
	UE Power class

	
	1
	2
	3
	4
	5
	7

	Minimum, dBi
	0
	FFS
	-10
	FFS
	-5
	FFS

	Maximum, dBi
	57
	FFS
	+20
	FFS
	57
	FFS



For the gain difference in frequency, the same value as for PC3 can be reused. Hence, the values proposed are listed in the table below:
Proposed values for the inter-frequency gain difference Table B.2.1.5.2-1: UE gain difference between inter-frequencies Ginter 
	
	UE Power class

	
	1
	2
	3
	4
	7

	Maximum difference, dB
	3
	FFS
	3
	3
	FFS



Conclusion
In this paper we discussed the values for different gain parameters which are needed to finalize RRM tests for PC1 and PC5. We propose the following updates to the tables:
 Proposed updates to Table B.2.1.3.1-1 of TS 38.133 : Gain difference Y between fine and rough beams, Rx beam peak direction
	Value “Y” in dB, for each UE power class

	1
	2
	3
	4
	5
	7

	18
(10*log(64))
	9.0
	7.0
	FFS
	15.5 (10*log(36))
	FFS



Proposed updates to Table B.2.1.3.2-1: Gain difference Z between fine and rough beams, Spherical coverage directions
	Value “Z” in dB, for each UE power class

	1
	2
	3
	4
	5
	7

	FFS
(10*log(64))
	9.0
	7.0
	FFS
	15.5
(10*log(36))
	FFS



Proposed values for Table B.2.1.5.1-1: UE gain G, Rx beam peak direction
	
	UE Power class

	
	1
	2
	3
	4
	5
	7

	Minimum, dBi
	0
	FFS
	-10
	FFS
	-5
	FFS

	Maximum, dBi
	57
	FFS
	+20
	FFS
	57
	FFS



Proposed values for the inter-frequency gain difference Table B.2.1.5.2-1: UE gain difference between inter-frequencies Ginter 
	
	UE Power class

	
	1
	2
	3
	4
	7

	Maximum difference, dB
	3
	FFS
	3
	3
	FFS



Proposal: Reply to RAN5 with the values in the tables above and also approve a CR to 38.133 to make the necessary updates
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