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Introduction
From RAN1 #88bis [1], the following agreement was made regarding LTE-NR coexistence.
Agreements:
· For LTE-NR/NR-NR DC, scheduling and HARQ mechanisms/procedures between cell-groups are independent.

In this contribution, we discuss some implications on soft buffer management as a result of this agreement.
[bookmark: _Ref378529477]Discussion
In LTE, the soft buffer dimensioning for each UE category is used by the scheduler to determine how much incremental redundancy can be transmitted. As the transport block sizes (TBSs) and number of active HARQ processes across carriers and layers increases, limited buffer rate matching (LBRM) is enabled so that more repetition is used across retransmissions and the receiver does not need to store as many LLRs. Note that this is from a logical perspective, and is not meant to address more complicated approaches to buffer management such as compression, offloading, etc. (More discussion on general soft buffer management is provided in [2].)
In NR, the HARQ timing can be more stringent than in LTE, and as such can result in different memory requirements for the transmit and LLR receive buffers. It is important take this into consideration when discussing soft buffer management and consolidation in dual-connectivity sitations.
Semi-static partitioning
Given the baseline assumption in dual connectivity that timing and schedulers are not coordinated, it is natural to consider a semi-static partitioning between NR and LTE soft buffers to provide robust operation and avoid contention. This could be envisioned through specification in terms of category reporting.
Proposal 1: Each UE may report a combination of LTE capability (category) and NR capability (category), while the soft buffer originally associated with NR can be semi-statistically borrowed by LTE, or vice versa with certain restrictions.
NR borrowing from LTE soft buffer
Since each UE category is associated with an intended operation condition in terms of # of CCs, # of layers, 256QAM support, etc., consider ensuring nominal allocation of LTE soft buffer before allocating the remaining soft buffer for NR usage. The normal allocation may be determined based on the actual # of layers, or the actual # of CCs, compared with the per-layer or per-CC allocation if the UE is configured with the intended # of layers or CCs.
This can be represented by a formula, where the formula can ensures nominal operation for LTE carriers/layers based on the actual configuration vs. the intended configuration
Example: 
· A UE of category 8 is designed to target for 5 CCs and up to 8 layers per CC
· A UE may be configured 4 CCs, while the first 3 CCs each up to 8 layers, and the 4-th CC up to 4 layers  in this case, the UE operate LTE soft buffer management based on 
· Alt 1: 80% (4 out of 5 CCs) of the original total soft buffer size, while the remaining 20% can be given to NR carriers
· Alt 2: (3*8+4)/(5*8) = 70% of the original total soft buffer size, while the remaining 30% can be given to NR carriers

Note that the memory re-allocated to NR from LTE has to be usable for NR. For instance, if same-slot HARQ response processing requires a much tighter memory requirement compared with the memory requirement (speed/latency, etc.), LTE memory may not be usable. The gNB/eNB can indicate to the UE whether such borrowing is allowed/feasible or not.
Proposal 2: The normal allocation for LTE soft buffer may be determined based on the actual # of layers, or the actual # of CCs, compared with the per-layer or per-CC allocation if the UE is configured with the intended # of layers or CCs. The remaining soft buffer can then be provided to NR, provided there are no implementation restrictions on the memory architecture.
LTE borrowing from NR soft buffer
In general, LTE soft buffer is generously designed. However, there are cases when a LTE UE intended for N carriers in CA/DC, but is configured with M>N carriers in CA/DC. In this case, there can be a strong need to borrow soft buffer from NR to LTE.
Example: 
· A LTE UE of category 5 is designed to target for one CC and up to 4 layers 
· A UE may be configured 5 LTE CCs, but may be configured with K CCs (or layers) in NR where K<L, where L is the intended # of CCs (or layers) for NR
· In this case, consider semi-statically re-allocating some NR soft buffer for LTE use
· Such borrowing is enabled/disabled

Proposal 3: If LTE is configured with more carriers in CA/DC than intended by the UE category soft buffer size, then allow the LTE to borrow from the NR soft buffer which is not in use.
Further discussion
Note in NR, soft buffer partitioning among CCs is preferable to take into account bandwidth difference among CCs, and provide robust operation given the HARQ timing difference/TTI differences which may arise from mixed numerologies. Although it may be possible to consider more dynamic partitioning of memory based on activation/deactivation, these changes may require further study since, for example, BWP switching could occur as quickly as between adjacent slots. There may not be enough time in such cases to flush buffers appropriately and re-allocate for dual-connectivity re-use.
Conclusion
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