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Introduction
This document summarizes some of the key topics discussed in Tdocs submitted under AI 7.3.3.5.  
Details of LBRM
Several contributions discuss how reference transport block size (based on which LBRM is applied) can be determined, including factors such as maximum spectral efficiency (maximum modulation order and maximum supported coding rate Rmax), number of layers for MIMO, a reference number of OFDM symbols occupied by data and a reference number of resource blocks. 
Proposal 2.1: Reference TBS (TBSLBRM) for applying LBRM is determined based on the UE capability for a given serving cell according to the following factors: 
· Qm,max, according to configuration of maximum modulation order
· vmax, according to configuration of maximum number of layers for MIMO
· Maximum coding rate (e.g. Rmax = 0.935)
· Reference number of OFDM symbols for data (e.g. 13 OFDM symbols)
· Reference number of resource blocks

For ‘Reference number of resource blocks’, different proposals were made in different contributions ([3][4][7][8][10][11]), briefly summarized below. 
· Proportional to the BW, determined from comparing BWP RB number with RBmax which is maximum RB allocation for a carrier [3]
· according to the channel bandwidth and sub-carrier spacing (SCS)[4]
· according to maximum configured BWP quantized to a limited set of values for resource allocations [7]
· is always 273 PRBs [10]
· according to maximum supportable number of subcarriers (across all configurable BWPs)[11]

It seems several companies consider that there should be some dependency of ‘Reference number of resource blocks’ on channel bandwidth or maximum supportable number of subcarriers across all configurable BWPs. Thus, it seems the following could be an agreeable proposal.
	
Proposal 2.2: Reference number of resource blocks is the maximum supportable number of resource blocks across all configurable BWPs. 

In current spec draft (38.212), the LBRM is captured as follows: “Ncb = min (N,Nref)  otherwise, where Nref = [] and RLBRM = 2/3. ”Some contributions ([1],[7]) discuss how to derive the Nref value based on the TBSLBRM and the code blocks for a given transport block and one contribution ([11] discussed application of the value differently for base graph 1 and base graph 2. In summary it seems the following could be an acceptable proposal. 

Proposal 2.3: For rate matching, define Ncb per code block of a TB as , where C is the number of code blocks for the TB. 

Some contributions discussed how LBRM can be applied for uplink, whether UE-specific or cell-specific configurations are supportable. [1] proposes to support both UE-specific and cell-specific configurations citing potential benefits with either scenario, while [4], [5], [7],[8] propose to support LBRM via UE-specific RRC signalling. Therefore, it can be discussed further if cell-specific configuration of LBRM for uplink can be supported, and if so, how. However, at least the following could be an acceptable proposal. 

Proposal 2.4: UE-specific configuration of LBRM is supported for uplink. 
Soft Buffer Dimensioning for NR
In last RAN1 meeting, several companies proposed that soft buffer dimensioning does not have to be designed with simultaneous support of peak rate, full IR support, and the maximum number of HARQ processes (See section 3 of summary document from RAN1#90bis, R1-1708813). There is also an agreement from RAN1#89 in Annex A of this document. Several companies discuss how soft buffer is dimensioned. 
Proposal 3.1: NR Soft buffer dimensioning is derived from (3*DataRate/2) * (reference_DL_HARQ_RTT).
Reference [1] proposes that the total soft buffer size or the maximum HARQ RTT under the peak data rate should be reported as UE capability. On the other hand, references [2][7][11] discussed possible values (1.5 ms to 2 ms) of reference_DL_HARQ_RTT for soft buffer dimensioning. Given the processing time numbers (N1 values) being considered, it seems feasible to use a reference value of DL HARQ RTT to apply for soft buffer dimensioning. Therefore, it is suggested to agree to a reference value of 1.5 ms for soft buffer dimensioning. 
Proposal 3.2: A reference_DL_HARQ_RTT value of 1.5 ms is applied for NR soft buffer dimensioning. 

Soft Buffer Dimensioning and management for LTE-NR DC
In last RAN1 meeting, several companies discussed soft buffer dimensioning and management for LTE-NR DC (see section 4 of summary document from RAN1#90bis, R1-1708813) and companies maintain similar position in Tdocs submitted to RAN1#91. 
One company proposes to define in UE category - separate buffer size for LTE operation and NR operation, and total buffer for LTE-NR DC operation (Huawei, HiSilicon). Define soft buffer as sum of LTE and NR (Samsung, MTK). No proposal for agreements could be made here as there is a dependency on NR soft buffer computation (see above) and in regards to LTE-NR peak data rate and capability discussions.
Proposal 4.1: Discuss LTE-NR soft buffer dimensioning after further progress on NR soft buffer dimensioning, LTE-NR UE peak data rate definition and capabilities
Following were proposed for LTE and NR soft buffer sharing.
a. Dynamic sharing (Ericsson, Samsung(up to UE implementation), Intel,vivo)
b. Semi-static configuration (LGE, Huawei,Hisilicon) or fixed buffer size(Huawei, Hisilicon)
c. Hard split (ZTE, Sanechips (neither dynamic nor semi-static), MTK)
Proposal 4.2: Select from following options for soft buffer sharing in LTE-NR DC:
Option 1:  Dynamic sharing of soft buffer across LTE and NR.
Option 2: Semi-static sharing of soft buffer across LTE and NR.
Option 3: Hard split or no sharing of soft buffer across LTE and NR
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Annex A

In previous RAN1 meeting (in May), following was agreed with respect to the soft buffer dimensioning.
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
· Maximum number of HARQ processes per carrier supported in NR is 8 or 16 
· This is at least for the single numerology case and a slot-level scheduling and single-TRxP transmission
· FFS: down-selection of 8 or 16
· FFS: soft-buffer handling
· FFS: the value may be different depending on a certain condition (e.g., subcarrier spacing) 



Following agreements were made in RAN1#90bis meeting and subsequent email discussions.Agreements:
· For DL, limited buffer rate matching (LBRM) is supported and is applied per HARQ process.
· NR limits transmit buffer corresponding to a largest TBS coded at rate RLBRM.
· RLBRM =1/2  is supported. 
· Largest TBS for LBRM for DL should at least take into account UE capability
· Details FFS (e.g., based on UE signalling, gNB configuration w.r.t. highest mod order, etc.)
· Note: this does not prevent the possibility of defining a single largest TBS used for LBRM in Rel-15
Agreements:
· Dynamic sharing of soft buffer is possible for DL reception by UE implementation
· No spec impact
Update after email approval:
Agreements:
· For DL LBRM, RLBRM is changed from 1/2 to 2/3.
· For uplink, 
· Full buffer rate-matching is supported 
· Limited buffer rate-matching is also supported via RRC configuration and, when configured, is applied to all HARQ processes 
§  NR limits UL transmit buffer corresponding to a largest UL TBS coded at rate RLBRM,UL 
§  RLBRM, UL  = 2/3. 
§  Details FFS 
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