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1. Introduction
RAN#87-e approve new WI on introduction of FR2 FWA UE with maximum TRP of 23dBm [1]. One of the scope of this WI is to discuss whether introducing a new UE capability for an existing power class or a new power class (PC5) definition is more suitable. This paper discusses the possible options on the topic. 
2. Discussion
RAN#87-e approve new WI on introduction of FR2 FWA UE with maximum TRP of 23 dBm [1]. For FWA, PC1 was introduced based on the assumption of FWA use case in Rel-15 specification. However PC1 cannot be adopted by the countries/regions with lower power regulatory requirement since power class 1 specified in TS 38.101-2 is following 55dBm maximum EIRP and 35dBm maximum TRP upper bound. It is expected that the new power class requirement in this WI is specified with relatively narrower spherical coverage and higher minimum peak EIRP while maximum TRP and maximum EIRP is limited 23dBm and 43dBm, respectively. 
In addition to discussion of new power class feature such as values of minimum peak EIRP/EIS and spherical coverage EIRP/EIS, how to introduce it in specification is one of the scope of this WI [1]:
To address the issue described in section 3, one option from the following is chosen: 

· Option 1. Existing power class with any modifications/additions (e.g. new UE capability) is reused. 
· Option 2. A new power class is defined. 
For this aspect, we would like to discuss carefully how to introduce new power class requirement in specification. This is because introducing many PCs would make the spec complicated. There are PC-based requirements in TS 38.101-2 such as MPR, A-MPR, Minimum output power, transmit modulation quality, beam correspondence, and reference sensitivity. Every time we introduce a new PC, we need to specify corresponding PC based requirements. This would cause increasing of test cases and might impact on a development of test equipment, and decreasing the merit of scale in the market. 
Observation : RAN4 should discuss carefully how to introduce new power class feature in specification, which is the scope of the WI [1].
Considering above mentioned, here we discuss the possible options and how the power class structure in the specification looks like. Table 2-1, 2-2, 2-3, and 2-4 show the power class structure for option 1-A, 1-B, 2-A, and 2-B, respectively.
· Option 1: Existing power class with any modifications/additions (e.g. new UE capability) is reused.
· Option 1-A: Introduce P-max in FR2 so that PC1 can be adopted with maximum power limitation.
· Option 1-B: Introduce new capability to distinguish higher and lower maximum TRP and EIRP limitation.
· Option 2: A new power class (PC5) is defined.
· Option 2-A: Stay as it is.
· Option 2-B: Remove UE type definition.

Table 2-1: Power class structure in Option 1-A:
Introduce P-max in FR2 so that PC1 can be adopted with maximum power limitation.
	UE Power class
	Assumption of 
UE type
	Max.
TRP
(dBm)
	Max.
EIRP
(dBm)
	Min.
Peak EIRP
(dBm)
	Spherical
Coverage EIRP
(dBm)
	Spherical
Coverage CDF
(%)

	1
	FWA UE
	35
	55
	40
	32
	85

	2
	Vehicular UE
	23
	43
	29
	18
	60

	3
	Handheld UE
	23
	43
	22.4
	11.5
	50

	4
	High power 
non-handheld UE
	23
	43
	34
	25
	20

	NOTE: Power class 1 can be adopted by max TRP and Max EIRP are limited by 23dBm and 43dBm by P-max, respectively.


NOTE: Values of min. peak EIRP and spherical coverage EISP is based on n257 as reference
Table 2-2: Power class structure in Option 1-B:
Introduce new capability to distinguish higher and lower maximum TRP and EIRP limitation.
	UE Power class
	New UE capability
	Assumption of 
UE type
	Max.
TRP
(dBm)
	Max.
EIRP
(dBm)
	Min.
Peak EIRP
(dBm)
	Spherical
Coverage EIRP
(dBm)
	Spherical
Coverage CDF
(%)

	1
	High power
	FWA UE
	35
	55
	40
	32
	85

	
	Low power
	
	23
	43
	FFS
	FFS
	FFS

	2
	-
	Vehicular UE
	23
	43
	29
	18
	60

	3
	-
	Handheld UE
	23
	43
	22.4
	11.5
	50

	4
	-
	High power 
non-handheld UE
	23
	43
	34
	25
	20


NOTE: Values of min. peak EIRP and spherical coverage EISP is based on n257 as reference
Table 2-3: Power class structure in Option 2-A:
Stay as it is.
	UE Power class
	Assumption of 
UE type
	Max.
TRP
(dBm)
	Max.
EIRP
(dBm)
	Min.
Peak EIRP
(dBm)
	Spherical
Coverage EIRP
(dBm)
	Spherical
Coverage CDF
(%)

	1
	FWA UE
	35
	55
	40
	32
	85

	2
	Vehicular UE
	23
	43
	29
	18
	60

	3
	Handheld UE
	23
	43
	22.4
	11.5
	50

	4
	High power 
non-handheld UE
	23
	43
	34
	25
	20

	5
	FWA UE
	23
	43
	FFS
	FFS
	FFS


NOTE: Values of min. peak EIRP and spherical coverage EISP is based on n257 as reference
Table 2-4: Power class structure in Option 2-B:
Remove UE type definition.
	UE Power class
	Max.
TRP
(dBm)
	Max.
EIRP
(dBm)
	Min.
Peak EIRP
(dBm)
	Spherical
Coverage EIRP
(dBm)
	Spherical
Coverage CDF
(%)

	1
	35
	55
	40
	32
	85

	2
	23
	43
	29
	18
	60

	3
	23
	43
	22.4
	11.5
	50

	4
	23
	43
	34
	25
	20

	5
	23
	43
	FFS
	FFS
	FFS


NOTE: Values of min. peak EIRP and spherical coverage EISP is based on n257 as reference

	Option 1-A is that introduce IE P-max in FR2 so that PC1 can be adopted with maximum power limitation. The minimum peak EIRP of PC1 is 40dBm in n257 which is lower than maximum peak EIRP of 43dBm. Therefore, if we can control peak EIRP with the range from 40dBm to 43dBm and can control TRP below 23dBm by using P-max, PC1 can be adapted by the countries/regions with lower power regulatory requirement. The advantage of this option is that we can merge PC1 and new power class feature with one PC. 
	Option 1-B is that introduce new capability to distinguish higher and lower maximum TRP and EIRP limitation. The intention of this option is to keep a manner that one power class is associated with certain UE type. We guess it is easier for people outside 3GPP to understand the relationship of power class.
	Option 2-A is that stay as it is, i.e., just introduce new power class feature as PC5. This is straightforward from Rel-15 specification. We would like to note that if we go with this option, we would specify a new power class every time we are trying to new power class feature or new UE types in the future.
	Option 2-B is that introduce new power class feature as PC5 but remove UE type definition. The intention of this option is to suppress the number of PCs. If we define PC as UE type-agnostic, we can just focus on the feature of power class requirement such as narrower spherical coverage or not, or minimum peak EIRP is larger or not, and so on.
	In our view, option 2-A is not a good way considering the future extension of power class requirement. We fear the situation where there is many UE types and many PCs in future specification such as PC6 for handheld with high power, PC7 for wrist watch, PC8 for glasses, PC9 for laptop and so on. We would like to confirm again what power class structure should be and RAN4 specification should be specified at the time when we are going to introduce new power class. Finally, we would like to note that considering the tight time schedule of this WI, the exact values of minimum peak EIRP/EIS and spherical coverage EIRP/EIS and other requirement should be discussed in parallel with the discussion on how to introduce the new power class feature in the specification.
Proposal:
RAN4 should consider the power class structure in specification and consider other options than option 2-A such as option 1-A, 1-B, and 2-B described in this paper.
3. Conclusion
In this contribution, we discussed our view on how to introduce new power class requirement in specification. Here we summarize our proposals:
Observation: RAN4 should discuss carefully how to introduce new power class feature in specification, which is the scope of the WI [1].
Proposal:
RAN4 should consider the power class structure in specification and consider other options than option 2-A such as option 1-A, 1-B, and 2-B described in this paper.
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