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1 Introduction

RAN1 has agreed to support NR-LTE DC and NR-NR DC. In LTE，UE category is defined by the maximum data rate, maximum bits of a transport block per TTI for a particular capability, soft buffer or total number of soft channel bits and a maximum number of supported layers (which was later incorporated into capability signaling)[1]. For NR, which parameters will be considered as the parameters defining UE category and how these parameters would be sharing between NR-LTE/NR-NR DC have not been decided.

In this contribution, we give our views on UE soft buffer handling and UE processing capability in LTE-NR DC operation.
2 Discussion
In LTE, UE category is defined by the maximum data rate, maximum bits of a transport block per TTI , soft buffer or total number of soft channel bits and a maximum number of supported layers (which was incorporated into capability signaling). Soft buffer size is an important parameter in LTE to define UE category [1]. UE may sore the encoding bits on chip or on DDR, depending on UE implementation. From UE side, there are two types of UE implementation, namely: type 1 UE has two separate modems for LTE and NR, these two separate modems has some limited interworking capability; type 2 UE has an integrated modem which could be used for LTE and NR, this integrated modem has full interworking capability between LTE and NR. 
Proposal 1: In LTE-NR DC, there are two types of UE: type 1 UE has limited LTE-NR interworking capability, while type 2 UE has tight LTE-NR interworking capability.
For type 1 UE, at least there is some storage capability hard to share between NR and LTE due to limited interworking. For type 2 UE, at least there is some storage capability which could be shared between NR and LTE. The following soft buffer size should be defined for LTE-NR UEs: the buffer size for LTE operation, the  buffer size for NR operation, and the total buffer size for LTE-NR DC operation. 
Proposal 2: In LTE-NR DC, the following UE soft buffer size should be defined in UE category:

· Buffer size for LTE operation 
· Buffer size for NR operation 
· Total buffer size for LTE-NR DC operation.
In addition, to guarantee the LTE operation and NR operation, the guaranteed buffer size for LTE operation and the guaranteed buffer size for NR operation in LTE-NR DC mode can be defined. For type 1 UE, the guaranteed buffer sizes for LTE operation and NR operation are not configurable. For type 2 UE, the guaranteed buffer sizes for LTE operation and NR operation can be configured by the network. However, the guaranteed buffer size should not exceed the buffer size for standalone operation. Figure 1 shows their relationship.
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Figure 1. UE soft buffer size partition for LTE-NR DC operation

Proposal 3: In LTE-NR DC, the following UE soft buffer size should be defined:

· Guaranteed buffer size for LTE operation 
· Guaranteed buffer size for NR operation 
Proposal 4:  In LTE-NR DC, the guaranteed buffer size for LTE operation and the guaranteed buffer size NR operation are fixed for type 1 UE and configurable for type 2 UE, respectively.

The same situation applies to UE procession capability. So at least in Rel-15, we prefer to define peak data rates for LTE operation, peak data rates NR operation, and total peak data rates in LTE-NR DC operation. The sum of guaranteed buffer sizes for LTE operation and NR operation is equal to total buffer size for LTE-NR DC operation for type 1 UE, as a result, the total peak data rate for LTE-NR DC operation will be the sum of peak data rates of guaranteed buffer size for LTE operation and NR operation. However, the sum of guaranteed buffer sizes for LTE operation and NR operation is no more than the total buffer size for LTE-NR DC operation for type 2 UE, and the peak data rate for LTE or NR operation would be provided by guaranteed buffer size and part of shared buffer size. As a result, for type 2 UE, the total peak data rate for LTE-NR DC operation may be smaller than the sum of peak data rates for LTE operation and NR operation.

Proposal 5: In LTE-NR DC, the following 3 peak data rates should be defined:

· Peak data rate for LTE operation

· Peak data rate for NR operation

· Total peak data rate for LTE-NR DC operation.
3 Conclusion
Proposal 1: In LTE-NR DC, there are two types of UE: type 1 UE has limited LTE-NR interworking capability, while type 2 UE has tight LTE-NR interworking capability.
Proposal 2: In LTE-NR DC, the following UE soft buffer size should be defined in UE category:

· Buffer size for LTE operation

· Buffer size for NR operation

· Total buffer size for LTE-NR DC operation.
Proposal 3: In LTE-NR DC, the following UE soft buffer size should be defined:

· Guaranteed buffer size for LTE operation

· Guaranteed buffer size for NR operation

Proposal 4:  In LTE-NR DC, the guaranteed buffer size for LTE operation and the guaranteed buffer size NR operation are fixed for type 1 UE and configurable for type 2 UE, respectively.

Proposal 5: In LTE-NR DC, the following 3 peak data rates should be defined:

· Peak data rate for LTE operation

· Peak data rate for NR operation

· Total peak data rate for LTE-NR DC operation.
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