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1 Introduction
In last RAN4#87 Busan  meeting, there were some agreements of UE type for FR2 and related LS was sent to RAN2. Based on these, we would like to discuss introducing UE type for FR2 in Rel-15.
2 Discussion 
For reminding the agreements of UE type for FR2, we capture the agreements in Ad-doc minutes[1] and LS[3] which was already sent to RAN2. 

	Ad-hoc minutes[1](Agreements)
-
Benefits can be observed if NW is informed about UE’s type
-
Power Class (minimum peak EIRP, spherical coverage requirement, maximum TRP, maximum EIRP level) for FR2 are enough to distinguish UE types.
-    Each power class should be corresponding to one UE type at least for Rel-15
-    Don’t introduce type designator as a field in the specification. But if needed, RAN4 can consider to add notes (or other methods) for some power class
-    Recommend RAN2 to define the UE capability signaling for power class for FR2
-    Recommend RAN2 to have 4bits reserved for power class, under the condition that RAN2 think 4bits is possible
-    Define power class X in FR2 for handheld UE type (but not limited to certain use case). And recommend RAN2 that power class X in FR2 is the default power class. So, if UE don’t signal power class IE explicitly, NW will regard this UE has the default power class
-    Use release independent approach to handle UE type proposals not completed in Rel-15 scope
Ad-hoc minutes[2](Agreements)
-
Use separate tables for requirements which is different between different power classes (considering power class is used to distinguish different UE types). 

-
Use separate subsections for requirements which is different between different power classes (considering power class is used to distinguish different UE types).

-
Terminology suggestion to Chairman to decide: 

· Power class 1 – FWA (UE Type-4, following US FCC 55dBm EIRP power limit)

· Power class 2 – FR2 UE Type#2 (vehicle mounted UE type)

· Power class 3 – Handheld UE 

· Power class 4 – FR2 UE Type#3 (high power than handheld UE, but following US FCC 43dBm EIRP power limit, target beamforming coverage is whole sphere)

· Power class 5 – FR2 UE Type#3 (high power than handheld UE, but following US FCC 43dBm EIRP power limit, target beamforming coverage is NOT whole sphere)
LS[3](Agreements)
- Outcome of discussion in RAN4 is as below
· Default power class is introduced in FR2. If UE uses other power class, the UE needs the signalling to indicate that.   Note that default power class does not mean that it is mandatory power class for all UE.
· UE types can be distinguished based on power class because each UE type is linked with power classes one by one, and thus signalling of PC is sufficient and new signalling don’t have to be introduced in Rel-15. 
· necessary number (bit) of power classes for FR2 would be 4 bits since it is expected that there would be several use cases and UE types in FR2. However, the number of bits should be considered also from signalling overhead perspective in RAN2, so the number of bits can be modified appropriately in RAN2 if necessary.
Note that Power class in FR2 is the package of the following parameters: minimum peak EIRP, spherical coverage (minimum EIRP at x%-tile CDF), maximum TRP, and maximum EIRP.
To RAN2:

RAN4 would like to ask RAN2 to take the above information into account for the signalling design.


Based on the agreements, more than one UE type is not defined for each power class in Rel-15. Therefore, explicit UE type is needed to be specified in Rel-15. 

And, related TR38.817 was approved in the last RAN4#88bis meeting. In the TR, 4 Power Class UEs were specified as below.

	· Power class 1 is specified, assuming to be applied for FWA UE
· Power class 2 is specified, assuming to be applied for only Vehicle mounted UE, which is installed on a motor vehicle like a car.
· Power class 3 is specified, assuming to be applied for Handheld UE like a smartphone
· Power class 4 is specified, assuming to be applied for High power non-handheld UE


In the TR, power class 2 is specified assuming to be applied for only vehicle mounted UE. Therefore, vehicle mounted UE for power class 2 should be specified in TS38.101-2. We believe it is very helpful not only for Car OEM but also for RAN5 to define test procedure for Power class 2
The terminology of vehicle mounted UE has been used from GSM. In GSM, there are two major classes of mobile stations defined namely, vehicle mounted and handheld terminals. The big difference is that vehicle-mounted terminals use the car battery and handheld terminals employ smaller rechargeable batteries. The antenna for the vehicle mounted terminals is mounted outside the car that is away from the user’s body, while the antenna in the handheld terminals is next to the ear and brain of the user that raises health concerns at high radiated powers. And, based on that, definition of a vehicle mounted MS was specified as ‘a vehicular mounted MS is an MS where the used antenna is physically mounted to the outside of a vehicle’ in ETS 300 919[4].
And, during initial discussion for UMTS in the past RAN4 meeting[5], terminal types were discussed for proper UE power classes as follows.

· Handheld terminal

· Vehicle-mounted UE : power classes with high power should be defined to cover vehicle-mounted UE similar to GSM 900 where the power class level dedicated to vehicle-mounted UE is 4 times as large as handheld power class level
· Fixed mounted UE station
Comparing three terminals and NR UE types in FR2, there is no difference as follows.

·  Power class 1 – FWA   = = Fixed mounted UE station
· Power class 2 – Vehicle mounted UE  = = Vehicle-mounted UE
· Power class 3 – Handheld UE = = Handheld terminal
Based on these, we propose as follows. 
Proposal 1 : Do not define more than one UE type for each power class in FR2 in Rel-15.
Proposal 2: Vehicle mounted UE should be specified for FR2 Power Class 2 in Rel-15.

Proposal 3: Define vehicular UE : A UE embedded in a vehicle.
3 Conclusion
In this paper, we provided the agreements related to FR2 UE types and terminals used in GSM and UMTS. Based on the agreements, we proposed as follows.
Proposal 1 : Do not define more than one UE type for each power class in FR2 in Rel-15.
Proposal 2: Vehicle mounted UE should be specified for FR2 Power Class 2 in Rel-15.

Proposal 3: Define vehicular UE : A UE embedded in a vehicle.
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