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1 Introduction
RAN send a LS to RAN1 invite RAN1 provide input for UE category definition [1]: 
RAN would like to invite RAN WG1 to provide any input on methods, parameters or restrictions RAN should take into account once deciding on the max. throughput numbers for UE category for eMBB (for Dec/2017) and for URLLC (for June/2018).

RAN2 also send a LS to RAN1 on UE categories and capabilities [2]. RAN1 discussed the questions from RAN2 and made the answers in [3]. RAN1 agreed that a peak data rate could be determined by a set of L1 parameters such as modulation order, MIMO layers, and BW supported by the UE per band combination. 
In this paper, we give our further views on the parameters effecting the maximum throughput in addition to what have agreed in RAN1 [3]. And we also think RAN1 should start work on identifying UE capability parameters. 
2 Discussion 
The processing capability and the storage capability are the two main factors on UE cost. So they jointly define the UE category. The peak data rate a UE can support is the main metric of processing capability. The instance time peak date rate is defined as the product of peak spectrum efficiency and the amount of aggregated spectrum. The spectrum efficiency is defined by modulation order, MIMO layers and code rate. The amount of aggregated spectrum depends on the number of CC and BW supported by the UE per band combination. In addition, as we shown in our paper [4], the actual data rate UE can be scheduled depends on how long the HARQ RTT for soft buffer limited UE. For this kind of UE, peak data rate can be scheduled for some deployment scenarios. For the other deployment scenarios with long transmission delay and some frame structures with long DL part or UL part, the scheduled data rate will be decreased to avoid buffer overload. Similar as in LTE, regardless of category index, maximum TB size and total soft channel bits should be used to define a UE category. They can be taken as parameters to define the peak data or can be the parameters independent on the peak data rate calculated by modulation order, MIMO layers etc.
Proposal 1: Maximum TB size, total soft channel bits, in addition to modulation order, MIMO layers, BW supported by the UE per band combination, jointly define a UE category. 
A set of above mentioned L1 parameters defines a UE category. No matter whether a UE category index will be used as the signaling to identify a set of parameters or independently signaling each parameter to the network, a simple identification of UE category is necessary for at least marketing purpose. 
NR is designed with more flexibility. It is not cost or time-to-market efficient to mandate UE to support all features. In addition to the basic parameters defining the UE category, more capability parameters can be expected in NR. For example, the processing time in LTE is fixed. While in NR, a set of processing time under a set of conditions will be defined, e.g K1, K2, etc. The work on identifying which parameters will be considered as UE capability parameters should start now. 
Proposal 2: RAN1 should consider which parameters will be defined as UE capability parameters and how to define the capability under certain conditions.
3 Conclusions 
In this contribution, we give our views on UE category and capabilities. We make the following two proposals:
Proposal 1: Maximum TB size, total soft channel bits, in addition to modulation order, MIMO layers, BW supported by the UE per band combination, jointly define a UE category. 

Proposal 2: RAN1 should consider which parameters will be defined as UE capability parameters and how to define the capability under certain conditions.
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