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Discussion and decision
1. Introduction
RAN has been discussing NR UE categories “for marketing purposes” in the past few meetings. In this document we state our view on the current status and propose an alternative way for defining the UE category.
2. Discussion
2.1. Definition of UE categories for marketing purposes
It has already been discussed how the UE category of the UE supporting different operation modes (NR standalone, NSA, LTE standalone) should be defined. Our view is that the UE category for marketing purposes should reflect the best achievable data rate among the supported operation modes. It does not seem to make much sense to advertise multiple data rates for a single UE. It is therefore not necessary to introduce multiple UE categories for different operation modes.
Proposal 1:
UE category for marketing purposes should reflect the best achievable data rate among the operation modes supported by the UE (NR standalone, NSA, LTE standalone)
2.2. UE compliance to defined UE categories
One of the objectives of the UE category is said to be to avoid market fragmentation, and hence it is assumed that a limited number of UE categories will be defined [1].
We would like to point out however that the existing LTE DL categories that are introduced most recently, namely DL Cat.15, 16, 18, 19 and 20, are defined by a range of data rate [2]. The following note is used essentially to regulate how the peak data rate should be calculated based on UE’s capabilities (CA band combination, MIMO, Modulation scheme).
	The UE indicating category x shall reach the value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of category x. The UE shall determine the required value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category, based on its capabilities (i.e. CA band combination, MIMO, Modulation scheme). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category.


Observation 1:
Existing LTE UE categories that are recently introduced require calculation of peak data rate.
This approach was necessary because of the fact that the “dynamic range” of UE capabilities determining the peak data rate has been significantly increased, e.g. support for up to 32 carriers. It was not practical to introduce a UE category for each single combination of UE capabilities a UE may support. This trend is even further demonstrated in 5G where for instance wider system bandwidth and inter-RAT tight inter-working are supported.

Observation 2:
It is not practical to introduce a UE category for each single combination of UE capabilities a 5G UE may support.
Based on the above considerations, we do not think it is practical to mandate that the data rate of every 5G UE coming into the market shall match one of the NR categories to be defined, especially if RAN is to define only a few NR categories as proposed in the past few meetings. 
Proposal 2:
RAN to confirm that the UE implementation does not have to conform to any of NR categories to be defined.
One could observe however that the above proposal is killing the whole purpose of defining NR categories. We discuss possible alternative approach in the next section.
2.3. Alternative approach?
One possible alternative approach is hinted at by what we have been doing for LTE UE categories (observation 1).  3GPP standard could define a way to calculate the peak data rate with a certain granularity, e.g. 100Mbps step. It should be noted that RAN1 and RAN2 are jointly working on defining formulas for data rate calculation for LTE and NR. This work can be leveraged to also define the data rate for marketing purposes.
Proposal 3:
(Alternative to proposal 2) RAN to consider defining a way to calculate the peak data rate for marketing purposes.
3. Conclusion
In this document, we stated our view on the current status of NR UE category discussion, and proposed an alternative way for defining the UE category.
Proposal 1:
UE category for marketing purposes should reflect the best achievable data rate among the operation modes supported by the UE (NR standalone, NSA, LTE standalone)
Observation 1:
Existing LTE UE categories that are recently introduced require calculation of peak data rate.
Observation 2:
It is not practical to introduce a UE category for each single combination of UE capabilities a 5G UE may support.
Proposal 2:
RAN to confirm that the UE implementation does not have to conform to any of NR categories to be defined.

Proposal 3:
(Alternative to proposal 2) RAN to consider defining a way to calculate the peak data rate for marketing purposes.
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