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Introduction
At the previous RAN1 meetings, there were discussions on HARQ process and soft buffer. Agreements were reached as follows [1][2].
	#91
Agreements:
· The maximum number of DL HARQ processes per carrier that can be signalled in DCI is 16. 
· The maximum number of UL HARQ processes per carrier that can be signalled in DCI is 16.
#AH1801
Agreements:
· Details of soft buffer dimensioning are up to UE implementation. RAN1 recommends RAN4 to define suitable test cases. Send an LS to RAN4 – R1-1801139


In this contribution, we present our views on soft buffer management for NR.
Discussion
At the last RAN1 meeting, we have agreed that details of soft buffer dimensioning are up to UE implementation. However still no discussion and agreement for instantenous buffer [3][4]. The instantaneous buffer is only used for deocoding just after receiving and if the decoding is failed, a part of the soft bits is stored in soft buffer and the remaining is dropped (Figure 1). The instantanous buffer enables UE to use much more soft bits even in very limited soft buffer size. If the instantaneous buffer is not defined, gNB cannot understand the optimal rate matching method for the initial transmission. Required instantanous buffer size is less than soft buffer size because it is common to all HARQ processes, hence the impact on UE implementation shall be smaller. It is desirable to support instantanous buffer whose size is calculated from the maximum number of soft bits for one HARQ process.
Proposal 1: UE has instantaneous buffer, which is used for storing the soft bits before decoding. The size is calculated from the maximum number of soft bits for one HARQ process.
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Figure 1. Instantanous buffer

Based on the agreement at the last RAN1 meeting, test cases in consideration of soft buffer dimensioning should be discussed to recommend for RAN4. In Re-15 LTE test cases [5], the following paramters related to soft buffer dimensioning are mainly assumed:
 - Number of HARQ processes
 - Maximum number of HARQ transmission
 - Redundancy version coding sequence
 - Allocated resource blocks
 - MCS
 - Number of layers
 - TDD configuration
 - Reference value: fraction of maximum throughput, SNR
For NR test cases, first we have agreed that NR supports 16 processes of DL and UL HARQ, and it is the most important to check whether UE can achieve the requirement in 16 HARQ processes to support 16 HARQ processes based on the RAN1 agreement. The number is different from that in LTE, hence it is desirable to test the impact on the performance.
Proposal 2: Test cases RAN1 recommends RAN4 should include 16 processes of DL and UL HARQ.
The effect of soft buffer dimensioning become more apparent in more soft bits i.e. more allocated RBs, higher MCS, more layers, and more symbols. Whether UE implementation for soft buffer dimensioning works as gNB expects should be checked in the above situation to confirm UE performance in any conditions. In Rel-15 LTE test cases, there are also some conditions of maximum number of the paramters. Regarding the reference value of test cases, 70% throughput compared to maximum is the main value in Rel-15 LTE test cases and NR can follow the evaluation. Based on link adaptation, the MCS will be used up to BLER=15% of the initial transmission, hence tested SNR should be the value at BLER=15% of the initial transmission in consideration of EVM and other paramters. Summarizing the above, the parameters for test case should be for example the following:
 - Allocated resource blocks: 273
 - MCS index I_MCS: 28
 - Number of layers: 8
 - Number of PDSCH symbols: 14
 - Reference value:
-- Fraction of maximum throughput: 70%
-- SNR: the value at BLER=15% of the initial transmission
   (Simulation evaluation is needed for specific value)
Proposal 3: Parameters for one of test cases should be maximum values related to soft buffer dimensioning.
Proposal 4: Reference value should be the followings:
- Fraction of maximum throughput: 70%
- SNR: the value at BLER=15% of the initial transmission
Summary
In this contribution, we presented our views on soft buffer size. Observations and proposals were reached as follows.
Proposal 1: UE has instantaneous buffer, which is used for storing the soft bits before decoding. The size is calculated from the maximum number of soft bits for one HARQ process.
Proposal 2: Test cases RAN1 recommends RAN4 should include 16 processes of DL and UL HARQ.
Proposal 3: Parameters for one of test cases should be maximum values related to soft buffer dimensioning.
Proposal 4: Reference value should be the followings:
- Fraction of maximum throughput: 70%
- SNR: the value at BLER=15% of the initial transmission
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