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Introduction
At the previous RAN1 meetings, there were discussions on soft buffer. Agreements were reached as follows [1], [2].
	#89
Agreements:
· A set of reference parameters is used for the purpose of soft buffer dimensioning
· A reference set of parameters includes at least DL HARQ RTT [Y ms] and data rate(s) of X Gbps 
· FFS: values of X and Y
· FFS: other conditions
· This does not imply UE has to have a HARQ-ACK timing based on the reference HARQ RTT
· FFS: how different UE categories are defined
· LBRM is taken into account
#90-bis
Agreements:
· Dynamic sharing of soft buffer is possible for DL reception by UE implementation
· No spec impact


However, there is no agreement about soft buffer size and management at the end of the RAN1 #91 meeting. In this contribution, we present our views on soft buffer size and management for NR.
Discussion
In LTE release-10, the achievable peak data rate, the size of transmitter buffer, and the size of receiver soft-buffer are typically coupled together. For low category UE, smaller soft-buffer size was defined. For NR, on the other hand, these are decoupled, considering that NR supports multi-Gbps per UE throughput and large number of HARQ processes per carrier of maximum (i.e. 16). Typically, fraction of the soft-buffer is used to store the soft bits, considering the typical target PDSCH BLER = 10% and link-adaptation is carried out. On the other hand, from NW point of view, it is reliable if the UE has enough large soft buffer. Even if the UE has smaller soft-buffer than the NW’s preference, if the NW knows the size, then the NW can take the scheduling strategy such that the shortage of the soft-buffer does not occur, e.g., setting lower target PDSCH BLER, setting lower data rate, using smaller TBS, etc.
We show the easy examples of soft buffer management in Figure 1. In Fig. 1 (a), each CB is stored to contiguous memories for lower energy consumption. Here, UE has soft buffer size equivalent to 5 CBs. When CB #6 has decoding error, soft buffer management effects on HARQ performance significantly. For case (b), UE is storing six CBs equally in soft buffer, where each CB can acheive the same coding gain. Note that taking CB #6 from the buffer may increase implementation complexty caused by the distibution. In other words, it may cause memory fragmentation and complicate the soft-buffer management. Also, it may cause higher power consumptionto keep the large part of the memory being turned-on. For case (c), UE skips to store CB #6, thus the above issues can be avoided in exchange for HARQ gain for CB #6 while no HARQ combining gain for CB #6 and thus perfomance may be different among the CBs. So far, there has been no any quantitative analysis or evaluations to see how the shortage of soft-buffer impact on the throughput performance. It is good if an appropriate soft buffer size that achieves the good balance between performance and cost is found. We would like to encourage RAN1 to investigate/evaluate the impact of soft-buffer size onto the performance to find the answers to the following questions:
Q1: What soft-buffer size a UE should have, for achieving a target throughput?
Q2: Whether the soft-buffer size a UE implements should be known by the NW?
Q3: Whether/how soft-buffer can be shared between multiple carriers and/or multiple RATs?
Q4: What/whether capability signalling needs to be specified in the end?

Proposal 1: RAN1 is encouraged to provide answers to the above Q1-Q4. Answers to Q2-Q4 may require defining higher-layer signaling. If signaling is defined, RAN1 should inform of the conclusion to RAN2/RAN4, such that RAN2 can define the signaling appropriately, and RAN4 can work for defining test cases. If no signaling is defined, RAN1 should inform of the conclusion to RAN4 such that RAN4 can work for defining test cases. 
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Figure 1:  Easy example of soft buffer management

Summary
In this contribution, we presented our views on soft buffer size. Observations and proposals were reached as follows.
Proposal 1: RAN1 is encouraged to provide answers to the above Q1-Q4. Answers to Q2-Q4 may require defining higher-layer signaling. If signaling is defined, RAN1 should inform of the conclusion to RAN2/RAN4, such that RAN2 can define the signaling appropriately, and RAN4 can work for defining test cases. If no signaling is defined, RAN1 should inform of the conclusion to RAN4 such that RAN4 can work for defining test cases. 
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