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1 Introduction

This contribution considers soft buffer-buffer management for LTE-NR dual connectivity and in particular the definition of the soft buffer size. 
2 Soft Buffer Partitioning
The key difference between CA operation and DC operation is the decentralized schedulers of the latter. With CA, a UE can partition the soft buffer among the configured cells and the maximum TBS per cell does not depend on the number of configured cells thereby enabling flexible and opportunistic scheduling on each cell according to respective link conditions as the centralized scheduler can avoid the sum of the DL-SCH TBs (or UL-SCH TBs) exceeding the UE capability. In DC, some splitting of the UE capability of “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of UL-SCH transport block bits transmitted within a TTI” between the MCG and SCG is necessary to reduce a probability of overflowing the UE’s soft buffer for decoding data. The actual splitting can be decided by the MeNB and can be such that the sum is equal to or exceeds the UE capability (although the latter can occasionally have negative consequences, it can otherwise allow for increased data rates). It can be left to UE implementation how to handle an overflow (no need to specify prioritization rules).
For LTE-NR DC, one additional issue is whether the soft buffer sizes are defined separately for the MeNB and the SgNB or whether the soft buffer size is defined as the sum of LTE and NR ones [1]. With the former approach, the the soft buffer partitioning between the MeNB and the SgNB is hard-coded as determined by the LTE soft buffer size and the NR soft buffer size. With the latter approach, the partitioning of the total soft buffer size between the MeNB and the SgNB can be flexible and can be left to UE implementation. 
Observation 1: Defining the soft buffer as the sum for LTE and NR allows for flexible soft buffer partitioning at the UE.     

A semi-static partitioning of the UE soft buffer so that the UE capability is not exceeded can introduce unnecessary limitations especially when factors determining the soft buffer requirements on the MCG and the SCG can change at a faster rate. For example, the soft buffer requirements on a CG can depend on the number of cells or the cell BW used for CA on the CG and if the number of cells or the BW can dynamically change, such as for example for switching the UE between a narrowband and a wideband operation for UE power savings, the buffering requirements can accordingly change. Other such factors impacting the soft buffer partitioning are the PDSCH transmission mode, the UL/DL configuration for TDD systems (as it may be adapted by the slot structure indicator in GC-PDCCH), and the potential for fast DRX or for unpredictable DRX patterns due to the independent schedulers that can introduce independent DRX timers for start-up and expire. Therefore, over-dimensioning of the UE soft buffer and allowing for statistical soft buffer multiplexing, as in LTE TDD when the number of HARQ processes is larger than 8, can result to improved operation albeit with an occasional overflow. 
Proposal 1: Soft buffer size is defined as the sum of LTE and NR. 

Proposal 2: It is up to the UE implementation how to share the soft buffer between LTE and NR. 

Similar, for the peak data rate that determines the soft buffer requirements for decoding within a TTI, the sum of the peak rates for LTE and NR can be considered. Determining the soft buffer size and the peak data rate as the sum for LTE and NR, instead of a separate determination, enables a similar operation as in LTE and the NR gNB (or the LTE eNB) is fundamentally viewed as a LTE eNB (or a NR gNB).  
3 Conclusions

This contribution considered UE soft buffer partitioning for LTE-NR DC and proposes the following. 
Proposal 1: Soft buffer size is defined as the sum of LTE and NR. 

Proposal 2: It is up to the UE implementation how to share the soft buffer between LTE and NR. 
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