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1 Introduction
In RAN1#91 meeting and following up email discussion, RAN1 made the agreement on the formula to get the data rate based on the base band capability per band and band combination UE supported. The agreement has sent to RAN in [1]. Based on the agreed formula, the peak data rate for some typical use cases can be gotten. In RAN #78[2] , companies have discussed whether there will define some UE categories for marketing purpose and how. 
In this document, we will give our views on following UE category definition:
· Whether UE category should be defined in 3GPP for marketing purpose, if yes, in which specs. 
· How to define UE category in NR
· Considerations on EN-DC UE category 

2 Discussion
2.1 Whether UE category should be defined in the 3GPP
We think it is necessary to define UE category for the purpose of marketing for the following reasons:
· The users need to know what kind of UE capability. It is not possible for normal user to know how fast his UE can access to the network from a lots of capability signaling. Define a UE category is friend and helpful to the users out of 3GPP RAN1 specialists when they make the shopping decision. It is helpful to the UE vendors and operators to make the marketing strategy.
· A limited number of UE category definitions would reduce the test workload. UE category definition is helpful to the IoT test. 
Since UE capability signaling are defined in 3GPP and 3GPP has good understanding on the meaning of these signaling, it should be 3GPP’s responsible to define the UE category. 

Proposal 1: UE category/categories should be defined in 3GPP. 
2.2 How to define NR UE category
In LTE, UE categories are defined based on processing capability which is indicated by peak data rate and the storage capability which is indicated by soft buffer size. Processing capability and storage capability are main factors depends on UE behavior. This has no change in NR. So the NR UE category definition should follow the same rule. 
The soft buffer size can be derived from the reference data rate and reference HART RTT under the reference. In our contribution [3], we propose to use the peak data rate as the reference data rate and the maximum HARQ RTT corresponding to the peak data rate as the reference HARQ RTT for the soft buffer dimensioning. Because the HARQ RTT is easy to be defined and understood, we propose to use the reference HARQ RTT under the peak data rate to indicate UE storage capability. 
Proposal 2: NR UE categories are defined by peak data rate and maximum HARQ RTT corresponding to the peak data rate. 

The processing capability includes DL processing capability and UL processing capability. Each of them corresponds to a data rate. However, for the purpose of marketing point, it will be good to define a category to indicating both DL processing capability and UL processing capability, both processing capability and storage capability. So NR UE category is defined as a combination of DL peak data rate, UL peak data rate, and corresponding HARQ RTT.

Proposal 3: NR UE category is defined as the combination of DL peak data rate, UL peak data rate and corresponding HARQ RTT.
Similar as in LTE, NR UE categories should be defined in 38.306, no matter whether it is for signaling purpose or for marketing purpose. 

Proposal 4: NR UE categories are defined in TS 38.306.
For the purpose of eMBB UE category definition, the following assumptions can be considered in Rel-15:

· Number of layers: 1, 2, 4, 8

· Modulation order: 64QAM, 256QAM

· Aggregated spectrum: 100MHz, 200MHz, 400MHz, 800MHz
Take the assumption in proposal 2, the sets of data rate for the purpose of data UE category definition are { 1.2, 2.5, 4.9, 9.8, 19.6, 39.3} for 256QAM and {0.9, 1.8, 3.7, 7.4, 14.7, 29.5} for 64QAM in unit Gbps. There is about total 12 possible data rate for UE category definition. Because the DL data rate and UL data rate are defined separately, there are 12*12=144  possible data rate combinations. Each of data rate has corresponding HARQ RTT. Based on our proposal in [3], the recommended HARQ RTT is from set {1ms, 1.5ms, 2ms, 4ms, 8ms, 16ms }.  So the number of possible UE category will be 12*6*12*6=5184. Of cause, at the first stage, it is not reasonable to define all these categories. However, we can expect the number of categories in NR will in a large number. Some rules can be defined to simplify the definition of UE category.  
Proposal 5: A simple framework  to define NR UE categories should be considered.  

2.3 Consideration on EN-DC UE category
For EN-DC UE, LTE part will follow the LTE framework. NR part will follow the NR framework. It is apparently that the sum of peak data rate in LTE only operation mode and the peak data rate in NR only operation mode will be no less than the peak data rate in EN-DC operation mode depending on UE implementation. To provide enough information for the network, the peak data rate in LTE only operation mode, the peak data rate in NR only operation mode and the peak data rate in EN-DC operation mode should be signaled to the network for purpose of signaling. However, for the purpose of UE category definition, we think it is not necessary to identify the peak data rate difference between SA UE and NSA UE because UE category are defined on the maximum data rate UE supported. In this case, we expect all NR resource are used for NR operation. 
Proposal 6: For UE categories definition point of view, it is recommended not to identify the peak data rate in EN-DC operation mode. 
· EN-DC UE category is  defined as the combination of LTE UE category and NR UE category. LTE category and NR category are defined separately. 
3 Conclusions
In this contribution, we show our views on NR UE categories. The following proposals are made:
Proposal 1: UE category/categories should be defined in 3GPP. 

Proposal 2: NR UE categories are defined by peak data rate and maximum HARQ RTT corresponding to the peak data rate. 

Proposal 3: NR UE category is defined as the combination of DL peak data rate, UL peak data rate and corresponding HARQ RTT.
Proposal 4: NR UE categories are defined in TS 38.306.
Proposal 5: A simple framework  to define NR UE categories should be considered.  

Proposal 6: For UE categories definition point of view, it is recommended not to identify the peak data rate in EN-DC operation mode. 
· EN-DC UE category is  defined as the combination of LTE UE category and NR UE category. LTE category and NR category are defined separately. 
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