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1	Introduction
This contribution relates to the sharing of HARQ soft buffer between LTE and NR in the LTE-NR Dual Connectivity setup.
2	Background and discussion
RAN2 and RAN1 had an earlier email exchange related to the HARQ buffer sharing between LTE and NR [3], [4] in January 2017:
Q2: Is dynamic sharing of HARQ soft buffer feasible between LTE and NR or will the total number of soft-channel bits be semi-statically split between LTE and NR?
A2: Semi-static sharing of the HARQ soft buffer (As opposed to fixed allocation of soft memory between LTE and NR) may be feasible in some UE architectures. RAN1 has not investigated the feasibility of fully dynamic HARQ soft buffer sharing.


RAN2 sent a follow-up LS [5] to RAN1#90:
RAN2 understands for LTE and NR dual-connectivity i.e. MR-DC (Multi-RAT DC) the capability signalling and coordination will be needed for baseband capabilities between LTE and NR if baseband capabilities are shared and should be split by the network (eNB/gNB). Based on the RAN2 outgoing LS in [1] and the RAN1 and RAN4 response LS in [2] and [3] respectively, RAN4 responded as follows: “RAN4 has identified that some NR UE capabilities may depend on the LTE/NR band combinations, such as MIMO layers, however it is FFS to identify all parameters”. However, it is not clear which specific baseband capabilities are shared and split by eNB/gNB. 

Q1: In the context of the above discussion, RAN2 would like to know which of the baseband capabilities are shared and split between LTE and NR by eNB/gNB? 


Two possible architectures for managing the LTE and NR HARQ soft buffers can be envisoned, one where the soft buffers are not shared, and another where the LTE and NR soft buffers are pooled together.
The case where the soft buffers are not shared the handling is straight forward, the UE processing capability that depends on the HARQ buffer size on the LTE side and on the NR side is indifferent to whether or not the UE is configured to operate in LTE-NR dual connectivity mode.
The case where the LTE and NR use the same soft memory pool may require some additional consideration that RAN1 should indicate to RAN2. The pooled HARQ memory question is tightly related to the soft memory partitioning model between NR HARQ processes. Proposals on how these are handled are made in [6]. If the dynamic HARQ buffer management between NR HARQ processes is agreed, then it may be possible to dynamically share the soft memory across LTE and NR HARQ processes as well. If a more semi-static memory allocation between NR HARQ processes is taken as the basis, then one cannot assume dynamic pooling between LTE and NR
In both cases, the actually available soft memory for a given HARQ process at a given time instant does not need to be known to the transmitter, and the actually implemented memory size and allocation flexibility is an UE implementation matter. The knowledge needed in the eNB and in the gNB, that may need to change based on the LTE-NR dual connectivity status and potentially the LTE and NR configuration (carrier BW, maximum modulation order, maximum MIMO layers, the usage of carrier aggregation etc.), and this dependency between the LTE and NR may exist whether or not the UE is pooling its soft buffer between the RATs or implementing a fixed soft buffer for each RAT. 
3	Conclusions
In this contribution the following proposals related to the number of HARQ processes and UE HARQ soft buffer relation to the peak data rate support are made:
Proposal #1: The HARQ soft buffer pooling between LTE and NR is an UE implementation matter and the UE capability design should not need to be aware of it.
Proposal #2: The UE’s capabilities on each RAT may depend on whether or not the UE is configured with LTE-NR dual connectivity.
[bookmark: _GoBack]Proposal #3: The UE’s capabilities on one RAT may depend on the maximum data rate the UE needs to expect on the other RAT when the UE is configured with LTE-NR dual connectivity.
Proposal #4: The UE’s capabilities on one RAT do not depend on the absence of,, presence of or type of transmission taking place on the other RAT, i.e. there is no dynamic link in the UE processing or combining capability on one RAT related to what is being transmitted or currently stored in the HARQ buffer on the other RAT.
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