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1. Introduction
The missing parameters for different power classes were discussion in last RAN4 meeting triggered by LS from RAN5 [1]. The corresponding agreements are captured in [2][3]. In this contribution, we further provide our views on the remaining issues. 
2. Discussion
One of the remaining issue in last meeting is the Gmin and Gmax value for PC 1/5/6. The status is summarized as follows:
	Issue 1-1-2 What is the UE gain G for PC 1/5/6?
 (Table B.2.1.5.1-1: UE gain G, Rx beam peak direction)
· Way Forward:
· The principle of defining the maximum value
	From Wednesday RRM session on further discussion for the maximum value:
· Assumption on the number of elements at UE:
· Option 1: largest number UE may have, for example,144 for PC1/5
· Option 2: [Typical] number for UE, for example, 64 for PC1/5/6
· Other options are not precluded
· How to derive the maximum UE gain:
· Option 1: Derive G based on the difference of the number of elements for PC1/5/6 w.r.t. that assumed for PC3
· Option 2: 20*log(number of elements for PC1/5/6)
· Other options are not precluded


· The principle of defining the minimum value
· Option 1: To define the minimum value based on the Sensitivity 
· Other options are not precluded
· The values of  and  for PC1/5/6 
· Option 1: 
	
	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


· Option 2: 
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Minimum, dBi
	-10
	FFS
	-10
	FFS
	-10
	-10

	Maximum, dBi
	29
	FFS
	+20
	FFS
	26.5
	26.5


· Option 3: 
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Minimum, dBi
	-18
	FFS
	-10
	FFS
	-23
	-23

	Maximum, dBi
	23
	FFS
	+20
	FFS
	20
	20


· Other options are not precluded



The controversial part is whether to use the same element assumption for “Y” and “Z” to derive Gmin and Gamx. As discussed in last meeting, The element number assumption of “Y” and “Z” may not be the actual number of elements but the multiple of element for fine beam over that for rough beam. In other words, UE maybe equipped with more elements (e.g. 144 as mentioned by companies). Thus, we are fine to follow the principle that to avoid failing a good UE.
Proposal 1: The Gmin and Gmax for PC 1/5/6 are defined as:
	
	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





Another issue is about the rough beam gain reduction “D”. The status is summarized as follows:
	Issue 1-1-3 What is the UE rough beam gain reduction D for PC 1/5/6?
(Table B.2.1.5.3-1: Rough Beam gain reduction “D” in Rx Beam Peak direction)
· Way Forward:
· Option 1: 
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Maximum gain reduction, dB
	10.5
	FFS
	5.5
	FFS
	8.5
	8.5


· Option 2:
· There is no need to define the value of rough beam gain reduction “D” in B.2.1.5 for PC6
· Other options are not precluded
· 



The definition of D is defined as follows:
	B.2.1.5.3	Alignment of Rough beam to Rx beam Peak
The definition of Rx Beam Peak in TS 38.101-2 [19] clause 7.3.2 is based on Throughput at Reference sensitivity power level, and assumes use of Fine beams. In many RRM scenarios the UE can use Rough beams, but the largest Rough beam gain direction may not be aligned to the Fine beam Peak direction.
When the Rx Beam Peak is selected and defined based on Fine Beams, the rough beam gain in that direction may be lower than the largest rough beam gain in another direction within Spherical Coverage. The term “D” is the maximum allowed rough beam gain reduction, and is specified in Table B.2.1.5.3-1 for each power class.
Table B.2.1.5.3-1: Rough Beam gain reduction “D” in Rx Beam Peak direction 
	
	UE Power class

	
	1
	2
	3
	4
	7

	Maximum gain reduction, dB
	FFS
	FFS
	5.5
	FFS
	FFS






The intention of involving D is the relative accuracy TC is that: The Rough Peak beam (Beam 1) is selected based on the Fine beam peak direction, and the coverage rough beam (Beam 2) is selected from the sets for fine coverage rough beam. Companies stated that there could be misalignment between the rough peak and fine peak. Then, for the worst case, Beam 2 happens to be the peak direction while the gain of Beam 1 is lower than that of Beam 2. Thus, additional margin is needed. 
For power class 1/5/6 with more antenna elements, the situation could be severer. Since the beam is narrower for PC1/5/6 than PC3, the beam misalignment between fine and rough beam could result in more significant gain reduction. Also, it could be observed from RF spec that, PC3 UE shall have better spherical coverage performance than other PCs (e.g. 50% CCDF vs 85% CCDF).
Observation 1: The beam misalignment between fine beam and rough beam will lead to severer rough beam gain reduction for PC1/5/6 since: 
· Narrower beam with more antenna elements
· Looser requirements for spherical coverage performance
Thus, the rough beam gain reduction for PC1/5/6 shall be larger than that defined for PC 3. However, as discussed in R15 maintenance for PC3, this value is highly related to UE implementation, it is hard to converge on a concrete value. It is proposed to add 3 dB margin for PC 5/6 and another 3 dB for PC1. 
Proposal 2: The rough beam gain reduction for PC1/5/6 are defined as:
Rough Beam gain reduction “D” in Rx Beam Peak direction 
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Maximum gain reduction, dB
	11.5
	FFS
	5.5
	FFS
	8.5
	8.5






3. Conclusions
Proposal 1: The Gmin and Gmax for PC 1/5/6 are defined as:
	
	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


Observation 1: The beam misalignment between fine beam and rough beam will lead to severer rough beam gain reduction for PC1/5/6 since: 
· Narrower beam with more antenna elements
· Looser requirements for spherical coverage performance
Proposal 2: The rough beam gain reduction for PC1/5/6 are defined as:
Rough Beam gain reduction “D” in Rx Beam Peak direction 
	
	UE Power class

	
	1
	2
	3
	4
	5
	6

	Maximum gain reduction, dB
	11.5
	FFS
	5.5
	FFS
	8.5
	8.5
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