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Introduction
In the previous RAN1 AH 1801, the following agreements were made regarding soft buffer management.
Agreements:
· In 38.212, sec 5.4.2.1, clarify (by adding red text) that for TBSLBRM calculation, the “max number of MIMO layers supported by the UE” is the “maximum number of MIMO layers for one TB supported by the UE for the serving cell”.

Agreements:
· Prior to RRC configuration, TBS_LBRM should be derived based on reference value for maximum number of layers and for maximum modulation order.
· Reference values should be specified for Rel-15 at least for downlink
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

The submissions for this meeting addressed several topics, including the open items indicated in above agreements. We provide a summary of these in the next sections for each topic.
Reference values prior to RRC
Since the LBRM operation in 38.212 specification relies on configured values of bandwidth part and modulation, or UE capabilities on number of supportable layers, there can be some ambiguity prior to RRC. 
The PDSCH transmissions in these cases could be categorized into the following.
· RMSI (Sib1/2) Reception – PDCCH monitored by SI-RNTI is conveying this PDSCH
· Msg 1/Msg2Msg 3/Msg4 – PDCCH monitored by  RNTI’s other than SI-RNTI such as RA-RNTI/TC-RNTI etc

Here, the TBS sizes are expected to be fairly small, generally not drive the hardware provisioning on the data channel at the receiver. The only requirement is that the reference values be large enough to allow these messages to be transmitted with sufficient IR HARQ support. There are several proposals related to bounding this efficiently, e.g., in [1] the specification would use the largest TBS among all of the RMSI/OSI/Msg4/paging messages and presumably allow such messages to be coded down to RLBRM, while in [2] and [6] a maximum modulation and numbers of layers would be supported so that those messages might achieve a lower coding rate while the buffer is still fairly limited. Overall, selection of a maximum based on [2] and [6] should be all inclusive.
Proposal 1: Priori to RRC configuration, for DL TBLBRM calculation, the reference value for “maximum number of layers for one TB” is ref = 2, and the reference value for “maximum modulation order” is Qm,ref = 6. The “Maximum number of PRBs across all configured BWPs of a carrier” corresponds to that of the initial BWP.
For the uplink, initial access messages will need some assumption, and in [6] it was mentioned that disabling UL LBRM was considered the default. Therefore, we consider the proposal from [2].
Proposal 2: Prior to RRC configuration, LBRM is disabled for PUSCH transmissions.

UE soft buffer size
From the previous meeting, there was much discussion on the possible test cases across FR1 and FR2 as well as a set of recommended values. However, the ultimate decision from RAN1 (above) was for RAN4 to design the set of suitable test cases. Under this guidance, it is suggested that companies coordinate within RAN4 regarding test cases, rather than further discussing test cases in RAN1 like those in [5] (which may confuse RAN4 in light of LS R1-1801139).
We note that [1], [6] highlight the importance of UE testing for 16 HARQ processes, which was also captured already as part of UE feature discussion (i.e., that UE supports configuration for up to 16 HARQ processes). [3] advocates no specification of NR soft buffer size, which is the current status, while [4] discusses that EN-DC specification soft buffer sharing on UE would be transparent to network assumptions.
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Appendix of Proposals
Huawei
Proposal 1: The default TBS_LBRM prior to RRC configuration is derived from the maximum payload size of RMSI/OSI/Msg4/paging messages.
All UEs will support 16 DL HARQ processes and 16 UL HARQ processes per carrier. That should be used in the soft buffer testing.
Proposal 2: The largest number of allowable HARQ processes 16 per carrier should be used for soft buffer testing.
Ericsson
In this contribution, we made the following observations:
Observation 1	FBRM is applied to PDSCH transmission before RRC configuration.

Based on the discussion in this contribution we make the following proposals:
Proposal 1	For DL, reference value for maximum number of layers for a TB is ref = 2.
Proposal 2	For DL, reference value for maximum modulation order is Qm,ref= 6.
Proposal 3	For UL, no reference values are necessary for maximum modulation order or maximum modulation order.
Samsung
Proposal 1: It is unnecessary to define the soft buffer size in the specification
NEC
Observation:
It is not possible to define soft buffer partitioning between LTE and NR in case an EN-DC UE has common soft buffer shared between LTE and NR

Proposal:
In EN-DC, eNB should be able to assume total soft buffer size for LTE according to UE category (LTE) of the UE, in case an EN-DC UE has common soft buffer shared between LTE and NR
NTT DOCOMO
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
Qualcomm
Proposal 1: Prior to RRC configuration, TBS_LBRM for PDSCH should be derived based on the assumption of single layer operation and 64-QAM modulation. The number of RBs corresponds to that of the initial BWP.
Proposal 2: Prior to RRC configuration, LBRM is disabled for PUSCH transmissions.
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