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Discussion and Decision
1      Introduction
In RAN #76, it was concluded that it is necessary to enable operators to provide a certain peak data rate for LTE-NR DC as well as NR standalone [1]. However, the exact definition of how the target peak data rate is indicated is left to WG decision. Based on RAN outcome, we discuss what parameters are defined by the joint UE category. 

2      UE category 

In LTE, the following parameters are included in UE category to indicate the peak data rate. 

· Transport channel parameters in DL/UL

> Maximum number of DL/UL-SCH transport block bits (maximum TBS) received/transmitted within a TTI

> Maximum number of bits of a DL/UL-SCH transport block received/transmitted within a TTI

> Total number of DL-SCH soft channel bits

Regarding maximum TBS, there could be several approaches for LTE-NR DC UE category.
· Approach 1 (maximum TBS for LTE, maximum TBS for NR): the joint UE category includes maximum TBS for each LTE and NR respectively, but no aggregated maximum TBS. The total peak data rate is the sum of maximum TBS of LTE and NR. There is no coordination needed on maximum TBS between LTE MN and NR MN because the LTE and NR peak data rate is split within the peak data rate. It would be clear/simple to dimension peak data rate in LTE and NR, but it cannot support the case where the processing power is flexibly shared between LTE and NR. For example, if the UE supports 20Gbps in total, it can be achieved by NR=19Gbps and LTE=1Gbps or NR=15Gbps and LTE=5Gbps assuming the UE has capability to support19Gbps in NR and 5Gbps in LTE respectively. This case cannot be indicated by Approach 1 because the total peak data rate is always the sum of LTE and NR peak data rate.  
· Approach 2 (total maximum TBS for LTE and NR): the joint UE category includes a total maximum TBS across LTE and NR only. The total maximum TBS that needs to be split between LTE MN and NR SN. This enables the flexible sharing mentioned above but the potential issue is that it does not have maximum TBS for each of LTE and NR. We could assume that the UE should support up to the peak data rate of standalone mode in each RAT in LTE-NR DC operation as long as it is equal or lower than the total maximum TBS. However, if the processing power is shared between LTE and NR, the UE may not be able to support the same peak data rate as supported in standalone mode.  
· Approach 3 (total maximum TBS for LTE and NR, maximum TBS for LTE, maximum TBS for NR): the joint UE category includes maximum TBS for each LTE and NR as well as the total maximum TBS across LTE and NR. With this approach, the UE can flexibly indicate the total peak data rate and the peak data rate of each LTE and NR in LTE-NR DC operation. 
Considering the flexibility, we would prefer Approach 3. And if the sum of LTE and NR peak data rate is larger than total maximum TBS across LTE and NR, LTE MN and NR SN should coordinate to split the maximum TBS that each node can schedule.   

Proposal 1: For LTE-NR DC, UE category include 1) total maximum TBS for LTE and NR, 2) maximum TBS for LTE and 3) maximum TBS for NR. 

Regarding total soft buffer size, we see that it is challenging to define/manage joint soft buffer size regardless of whether the UE shares soft buffer size between LTE and NR. The main reason is because the relationship between TBS and soft buffer is different in LTE and NR due to 1) different channel coding scheme, 2) different HARQ processing/operation, 3) different numerologies and etc. Given that the supportable data rate can be inferred by LTE-NR DC band combination, we don’t see strong reason to overcome such challenges to define joint soft buffer and to split/manage soft buffer for LTE-NR DC. Nevertheless, since soft buffer management is mainly discussed in RAN1, we could wait further for RAN1 outcome on soft buffer management for LTE-NR DC operation. 
Proposal 2: RAN2 wait further for RAN1 outcome on soft buffer management for LTE-NR DC operation. 

3      Conclusion
In this contribution, we take a look at potential capabilities that need to be defined for LTE-NR DC operation. Based on discussion, we would like to propose following points to specify LTE-NR DC capabilities. 
Proposal 1: For LTE-NR DC, UE category include 1) total maximum TBS for LTE and NR, 2) maximum TBS for LTE and 3) maximum TBS for NR. 


Proposal 2: RAN2 wait further for RAN1 outcome on soft buffer management for LTE-NR DC operation. 
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