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1. Introduction
This contribution discusses soft buffer sharing between LTE and NR when a UE is configured with dual connectivity. 
2. Discussion
In LTE, soft buffer between two carrier groups are shared based on the number of carriers configured to the UE. In NR-LTE dual connectivity, due to several aspects, some further considerations on soft buffer management seem necessary. Firstly, NR-LTE dual connectivity, a UE supports two different RATs, and depending on UE implementation/capabilities, it may be easily possible to share soft buffer or may not be easily possible to share soft buffer dynamically. Secondly, between eNB and gNB, each network may not know the number of carriers/bandwidths configured to each UE in different CG. Thirdly, the required optimal soft buffer size can be different in NR compared to LTE as the bandwidths and numerologies supported by NR are more flexible than LTE. Also, with bandwidth adaptation feature in NR, the required soft buffer size can be varying in NR. 
In terms of soft buffer management between LTE and NR dual connectivity, we can consider the following approaches. 
(1) Hard-split: first approach is that a UE can define soft buffer size per RAT respectively. This approach would not allow to share the soft buffer between two RATs. When a UE reports its category, it can report soft buffer size for each RAT. As LTE and NR use different coding for data, it is likely that the UE reports maximum supported TBS per each RAT. When it reports the maximum TBS separately, soft buffer size necessary for each TBS can be also independently dimensioned. This approach would allow independent RAT implementation at UE side, however, can be very inefficient when the network wants to flexibly configure carriers with different RATs. Particularly, if soft buffer is smaller than three times of maximum supported TBS in each RAT, depending on the number of configured carriers, it would be more desirable to allow soft buffer sharing between two RATs. 
(2) Semi-static split: another approach is to semi-statically partition soft buffer size to LTE and NR carrier groups. This can be done when secondary CG is configured. With semi-statically configured soft buffer in each RAT, soft buffer partition across the number of configured/activated carriers can be done in each RAT respectively. This approach is beneficial when each NB may not know the number of configured carriers in the other CG, or NR changes numerology, bandwidth, TTI lengths dynamically such that soft buffer handling in NR can be dynamically changed. Particularly, if LTE eNB does not know the number of carriers activated in NR or the total bandwidth allocated in NR, it becomes hard to share soft buffer dynamically between two CGs. In such cases, it is more desirable to allow semi-static partitioning at SCG configuration (which can be reconfigured if necessary). When it is semi-statically partitioned, to avoid any changes in LTE side, it can be considered that soft buffer size for LTE is one of the values from existing LTE UE category’s soft buffer size. When ratio is used to partition soft buffer between two RATs, the closest soft buffer size to one of LTE UE category’s soft buffer size can be assumed for LTE side. The remaining soft buffer size can be used for NR side. 
(3) Dynamic sharing: Semi-static partitioning may not be so efficient when the number of configured carriers in two RATs are somewhat dynamically changing or situation may be changed. Particularly, when eNB and gNB are collocated, it is considerable to allow dynamic sharing between two RATs. In this case, however, some soft buffer dimensioning in NR side needs to be taken in to account for soft buffer size determination for each carrier. Considering potentially different soft buffer handling in NR compared to LTE, it is still desirable to partition soft buffer between two CGs, and then divide the allocated soft buffer to each carrier per RAT. In this sense, when dynamic sharing is used, this could mean that soft buffer size for LTE can be changed whenever LTE carrier is configured/activated, and the remaining soft buffer can be allocated to NR. Alternatively, each carrier in NR may have different weight than 1 and the weight for LTE is 1, and then total soft buffer can be divided by total weight. For example, if NR carrier uses 15 kHz with 2msec HARQ RTT for 80 MHz, the weight can be 1, and NR carrier uses 15 kHz with 2msec HARQ RTT for 20 MHz, the weight can be 0.25. Whenever a UE is activated/configured with a carrier, depending on the weight, the soft buffer per each carrier can be defined. Another approach is to assume ‘fixed’ soft buffer size per each LTE carrier which can be higher layer configured, and multiple of the configured number of LTE carriers and fixed soft buffer size per each LTE carrier can be allocated to LTE depending on the number of configured LTE carriers where the remaining can be used for NR. When this approach is used, the total soft buffer size would be one of the supported soft buffer size in LTE to minimize specification changes in LTE side. Thus, the value assigned to each carrier or the total value should be consistent with LTE UE category soft buffer sizes. 
3. Conclusion
This contribution discusses soft buffer handling for LTE-NR dual connectivity. Considering the efficiency and simplicity, we consider that semi-static partitioning between LTE and NR CG can be considered where reconfiguration may occur whenever additional carrier is configured/activated. 
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