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1. Introduction

During the NR SI and WI, several UE types in FR2 have been identified and the latest TS 38.101-2 specifies maximum output power of EIRP and TRP for Handheld UE. FWA requirements are also being discussed recently and it is most likely to have different requirements such as peak, spherical EIRP/EIS from those of Handheld UE [1]. Although those UE types need to be distinguished by signalling, the feature list [2] sent to RAN2 only had a signalling for power class capability as below. In other words, there is no signalling to indicate UE type.
	WI
	#
	Feature group
	Components
	Need for gNB to know whether the feature is supported by the UE
	Consequences if the feature is not supported by the UE
	Type (See R4-17121 19)
	Remarks

	UE RF
	2-8
	UE power class
	1) Support of [non-default] UE power class
	Yes
	UE does not 
	Type 1
	FFS: Default power class(es) for FR2. (different UE device types may have different default power class)

FFS: Definition under inter-band NR CA and EN-DC

RAN4 will further discuss the mandatory of PC2 for FR1 in certain region.


This contribution discusses how to distinguish UE types in FR2 with several options.
2. How to distinguish UE types
Although the current TS 38.101-2 specified maximum output power as below, “Handheld UE” is not defined in the spec. In addition, the definition of FWA being discussed recently is also still unclear. Then, the issue would be that it is ambiguous if the current Handheld requirements include not only smartphone but also tablet, USB device and laptop PC etc. 
Observation 1: It is ambiguous if the current handheld spec covers other UE types such as tablet, USB device and laptop PC etc.
------------------------------------------------ TS 38.101-2 ------------------------------------------------
6.2.1
UE maximum output power

The following UE Power Classes define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The values listed on the table below are for handheld UE, defined as minimum peak EIRP.
Table 6.2.1-1: NR FR2 UE Power Class
	NR band
	Handheld Power Class Min Peak EIRP (dBm)

	n257
	[21.2-25.2]

	n258
	[21.2.25.2]

	n260
	[19.4-23.7]

	NOTE 1:
minimum peak EIRP is defined as the lower limit without tolerance


The maximum output power values for TRP and EIRP are found on the table below. The max allowed EIRP is derived from regulatory requirements [8].
Table 6.2.1-2: NR UE Maximum Output Power Limits
	NR band
	TRP Handheld (dBm)
	EIRP (dBm)

Handheld

	n257
	TBD
	43

	n258
	TBD
	43

	n260
	TBD
	43


------------------------------------------------ TS 38.101-2 ------------------------------------------------
In our understanding, each UE type can have different spherical coverage requirement. For example, Handheld UE (e.g. smartphone) assumes full-sphere since users don’t care about the orientation of UE to gNB in real operation. On the other hand, FWA can have narrower spherical coverage as it can intentionally be faced to gNB when placed. Vehicle-mounted UE may be able to have half-sphere coverage. These need to be distinguished by signaling also for test purpose. 
Table 1 shows several options to distinguish different UE types. Note that this is related to RAN2 signaling design and should be informed as soon as possible for ASN.1 freeze in case additional RAN2 work is needed.
Table 1: Options on how to distinguish different UE types
	Option
	Pros
	Cons

	Option 1
Introduce a new signaling to indicate UE types (Power class i.e. peak EIRP is separately signaled)
	· Different UE types which have the same peak EIRP whereas different other requirements such as spherical coverage can be distinguished.
	· Requirements need to be specified with respect to each UE type and the definitions shall be clarified in the spec one by one.
· Additional signaling work in RAN2.

	Option 2
Use the power class (i.e. peak EIRP) capability to distinguish different UE types without indicating UE types
	· Each power class can cover several UE types (i.e. requirements with respect to each UE type don’t have to be specified) as long as the requirements are met, which means that UE types other than handheld UE can be designed without additional RAN4 work.

· No additional work from signaling point of view in RAN2.
	· Different UE types which have the same peak EIRP whereas different other requirements such as spherical EIRP/EIS cannot be distinguished.

	Option 2bis
Use the power class (i.e. peak EIRP) capability to distinguish different UE types (without indicating UE types) and introduce a new signaling to indicate spherical coverage EIRP/EIS namely “Spherical class”
	· On top of pros of Option 2, spherical EIRP/EIS can be indicated.
	· Additional signaling work in RAN2 only.


Among of them, we slightly prefer Option 2bis to avoid specifying requirements with respect to each UE type and unnecessary limitation of other UE types such as tablet, USB device and laptop PC etc., however we would also like to hear other companies’ views. Other options are not precluded.
3. Spec examples
Next, we show spec examples based on Option 1 and 2bis. Highlighted parts below are indicated by signalling. Note that these values are just examples and we have no intention to propose them here.

Option.1

------------------------Start of proposed requirement for TS 38.801-2------------------------
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Handheld UE: xxx.
FWA: xxx.

…
------------------------Unchanged sections omitted------------------------
6.2.1
UE maximum output power

The following UE Power Classes define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The values listed on the table below are for UE, defined as minimum peak EIRP, maximum allowed EIRP and TRP. The max allowed EIRP is derived from regulatory requirements [8].

Table 6.2.1-1: NR FR2 UE Power Class

	NR band
	UE type
	Power Class Min Peak EIRP (dBm)
	Spherical coverage
	Maximum allowed EIRP (dBm)
	Maximum allowed TRP (dBm)

	
	
	
	CDF percentile (%)
	EIRP at the % (dBm)
	
	

	n257
	Handheld
	[21.2-25.2] (default)
	[20]
	[18]
	43
	23

	
	
	[26]
	[20]
	[21]
	[43]
	[26]

	
	FWA
	[26] (default)
	[95]
	[25]
	[43]
	[23]

	
	
	[36]
	[95]
	[35]
	[55]
	[26]

	n258
	
	[21.2.25.2]
	
	
	
	

	n260
	
	[19.4-23.7]
	
	
	
	

	NOTE 1:
minimum peak EIRP is defined as the lower limit without tolerance
	
	




	
	
	


	
	
	

	
	
	

	
	
	


------------------------End of proposed requirement for TS 38.801-2------------------------
Option.2bis
6.2.1
UE maximum output power

The following UE Power Classes define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The values listed on the table below are for UE, defined as minimum peak EIRP, maximum allowed EIRP and TRP. The max allowed EIRP is derived from regulatory requirements [8].
Table 6.2.1-1: NR FR2 UE Power Class

	NR band
	Power Class Min Peak EIRP (dBm)
	Spherical class
	Maximum allowed EIRP (dBm)
	Maximum allowed TRP (dBm)

	n257
	[21.2-25.2]
	1
	43
	23

	
	[36.0]
	2
	[43]
	[23]

	
	[36.0]
	3
	[55]
	[26]

	n258
	[21.2.25.2]
	
	
	

	n260
	[19.4-23.7]
	
	
	

	NOTE 1:
minimum peak EIRP is defined as the lower limit without tolerance


Table 6.2.1-2: NR FR2 Spherical Class

	Spherical Class
	CDF percentile (%)
	EIRP at the % (dBm)

	1
	[20]
	[15]

	2
	[95]
	[35]

	3
	[95]
	[40]




	
	
	


	
	
	

	
	
	

	
	
	


------------------------End of proposed requirement for TS 38.801-2------------------------
4. Conclusion

This paper discussed several options on how to distinguish different UE types in FR2. We slightly prefer Option 2bis to avoid specifying requirements with respect to each UE type and unnecessary limitation of other UE types such as tablet, USB device and laptop PC etc., however we would also like to hear other companies’ views. It should also be noted that this is related to RAN2 signaling design and should be informed as soon as possible for ASN.1 freeze in case additional RAN2 work is needed.
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