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1. Introduction
 In the last meeting RAN4#86bis held in Melbourne, Australia, discussion on how to distinguish UE types in FR2 was initiated and 3 options were proposed in the related contribution [1], but no conclusion was reached.  On the other hand, except for the UE types discussed so far in RAN4 at the WI phase, i.e., Handheld and FWA UE, two UE types were newly added in the last meeting [2], Vehicle mounted UE (fixed on moving platform) and Higher power mobile UE. 
This contribution discusses the approach to distinguish different UE types and gives the related proposals.
2. Discussion

For different UE types, the potential distinguishing factors identified from the specification perspective are the min peak EIRP level and the spherical EIRP/EIS requirement.  
The min peak EIRP level is directly related to the uplink budget and is a key factor for cell planning.  At the NR SI phase, various UE types were identified including the four types being under discussion in RAN4, which are [3]: 
-
Smart phone

-
Laptop mounted equipment (such as plug-in devices like USB dongles)

-
Laptop embedded equipment

-
Tablet

-
Wearable devices

-
Vehicular mounted device

-
Fixed Wireless Access (FWA) terminal

-
Fixed mounted devices (e.g. sensors, automation etc.)
For these UE types, a dedicated base station may be installed for FWA UEs but it is considered not to be the case for other UE types. From the perspective of link budget, therefore, it seems there is no need to distinguish UE types for certain power class, that is to say each power class can cover all UE types as long as the requirements are met. There is no doubt that some UE types may have larger antenna space and lower heat dissipation trouble etc. to produce higher output power than other UE types. This can be solved by simply specifying different power class. 

Proposal 1 Specify a single min peak EIRP level applicable for all UE types for each power class 
Spherical coverage requirement, on the other hand, may vary a lot for different UE types due to the difference in physical shape and antenna installable space of UE, as well as the environment around when the UE is active (in use) like unavoidable blockage, etc.  Therefore, different requirement should be specified clearly for different UE types. 
It is proposed in [1] to introduce “Spherical Class” to cover different spherical coverage requirement of different UE types, and each “Spherical Class” consists a CDF percentile value and its corresponding EIRP value. However, attention should be paid that the EIRP value in the “Spherical Class” is related not only to the power class min peak EIRP and the CDF percentile, but also to the band number and the UE type. The reason that the UE type should be taken into account is because, for example, both vehicle mounted UE and laptop PC UE may have half sphere requirement, but the antenna installation space is supposed to be different, which may result in different Spherical Class. If we take into account all these factors, we run the risk of ending up with a lot of spherical classes. Moreover, if the spherical coverage requirement is decoupled from UE type, it is hard to tell from the specification perspective which is the minimum requirement a specific UE type shall meet. 
NR is supposed to be used for the next ten years and there is high probability that new UE types will be identified and added in the future. Different UE type needs different spherical requirement, so spherical requirement for each UE type should be specified clearly, which can make the specification simpler and more open for the future extension.  
Proposal 2  Specify specific spherical requirement for each UE type  

To this end, new signaling should be introduced to distinguish UE types.
Proposal 3 Send an LS to RAN2 to request the introduction of a new signalling to indicate UE type
An example of the specification based on the Proposal 1 and 2 is shown below. 
------------------------Start of proposed requirement for TS 38.801-2------------------------
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 defined as minimum peak EIRP.

Table 6.2.1-1: NR FR2 UE Power Class

	NR band
	Min Peak EIRP (dBm)

	
	Class 1
	Class 2

	n257
	[21.2-25.2]
	

	n258
	[21.2.25.2]
	

	n260
	[19.4-23.7]
	

	n261
	[21.2-25.2]
	

	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

	UE type
	TRP (dBm)
	EIRP (dBm)



	Handheld
	23
	43

	Vehicle Mounted
	23
	43

	FWA
	26
	55

	
	
	


The following spherical coverage requirement is defined by EIRP value at required percentile on the CDF curve and has only lower limit. 
 Table 6.2.1-3: NR UE Spherical Coverage Requirement
	NR band
	UE type
	CDF percentile
	EIRP at required CDF percentile [dBm]

	
	
	
	Power Class 1
	Power Class 2

	n257
	Handheld
	
	
	

	
	Vehicle Mounted
	
	
	

	
	FWA
	
	
	

	n258
	
	
	
	

	n260
	
	
	
	

	n261
	
	
	
	

	NOTE 1:
EIRP at required CDF percentile is defined as the lower limit without tolerance


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

This contribution discussed the approach to distinguish different UE types and had the following proposals: 
Proposal 1 Specify a single min peak EIRP level applicable for all UE types for each power class 
Proposal 2  Specify specific spherical EIRP/EIS requirement for each UE type  

Proposal 3 Send an LS to RAN2 to request the introduction of a new signalling to indicate UE type

An example of the specification based on the Proposal 1 and 2 was also included.
4. References

[1] R4-1804364, How to distinguish UE types in FR2, NTT DOCOMO
[2] R4-1805926, WF on How to Distinguish UE Types in FR2, Samsung, LGE, Intel, Verizon
[3] 3GPP TR 38.803, v14.2.0
  [image: image1.jpg]Y




