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1 Introduction
Transport block (TB) is the data payload of the physical layer for the shared channels such as PDSCH and PUSCH. In LTE, the size of the TB was chosen using a table-look-up principle which was derived by making some assumptions on the available resources in each PRB and scaling these depending on the chosen modulation and coding scheme. 
In NR such a procedure may need to be revisited for the reasons that we summarize in this contribution. 
2 Discussion
Using the lookup table-based procedure for NR to derive the TB size, as it was done in LTE, would require to make some assumptions on the available resources for the data channels and a typical number of control/RS symbols per PRB. For example, in LTE it was assumed that 3 symbols were used for control, and a specific number of RS per PRB and a specific number of available symbols per slot in order to derive and specify a table in the specification. 
However, NR is much more configurable than LTE, and there are many reasons for which making any assumptions on reference signal overhead could lead to TB sizes that are not matching well the available resources. To see this, note that:
· The number of available symbols per slot used for data scheduling in a slot may change dynamically.
· The scheduling could be based on 14-symbol-slot or 7-symbol-slot or mini-slot, or aggregated slots where one TB spans across multiple slots. 
· NR DMRS is highly configurable. The front-load DMRS pattern is 1 or 2 OFDM symbols, and there is always the option to configure additional DMRS. Current discussion in the MIMO agenda item hint that potentially up to 4 OFDM symbols in one 14-symbol slot could contain DMRS to handle very high speed scenarios. The DMRS pattern would need to support scenarios that contains RS for as small as up to 2 ports (for HST scenarios) or up to 12 orthogonal ports (at least for DL MU-MIMO); Note that each configuration could potentially have a different total overhead. 
· CSIRS overhead is highly configurable and may change dynamically. Based on the current agreements a CSIRS resource may have up to 32 ports, with a density of 1 or ½ (other densities are still being discussed), it may span at least 1, 2, or 4 OFDM symbols, and multiple CSIRS resources may be configured to a UE. 
· The length of control region is also being discussed but it seems that it will be at least configurable to 1 or 2 symbols.
· On-demand tracking RS (TRS), or in general an RS that would be used for fine time/frequency tracking, will also be removing resources that are available for NR. 

It is already clear from the above and the current agreements in the NR specification work that the available resources for the data channel are highly configurable, at least depending on the channel conditions, services and use cases. Using a table approach which makes some assumptions on how many resource elements are available per PRB is not a clean, forward compatible and optimized solution for NR.
Observation 1: A PRB based table look up approach for TB determination is not a forward compatible and easily configurable way for NR.
In the grant, the rank and the resource allocation will be indicated. In RRC configuration and possible together with dynamic indication in the DCI, the starting and ending OFDM symbol of the transmission will be known as well. We can consider these are the nominal set of modulation symbols in the transmission:
Nominal # of resource elements = (# of RB) x (12) x (# of OFDM symbols)
Note that for the nominal # of resource elements computation, we didn’t consider 
· Rate matching for different RS
· Rate matching for sync channel transmission
· Additional resource can be used from PDCCH resource reuse
The existence of these rate matching resources or additional resources are quite dynamic and will be hard to capture. However, if there are semi-static reserved resources within the allocated resources for the UE, these may be excluded. The detail may need further study.
Given the nominal number of resource elements, we can further compute the nominal number of modulation symbols:
Nominal # of modulation symbols = (Nominal # of resource elements) x (Rank)
To further compute the nominal number of RBs, we will need to define a nominal RB size. For example:
Nominal RB size = 144
On the other hand, a UE-specifically configured nominal RB size can be used as well. This value can be used by both the gNB and the UE to determine the nominal number of RBs. For example, the gNB could be configure each UE with a nominal value of available resource elements per PRB and then both the UE and the gNB use this value to determine the TB size for each scheduling unit. Then, depending on the service, use case and/or the channel conditions, or any other factors, the gNB will have the flexibility to configure a different nominal value of available resource elements to be used for determining the TB size for a specific UE.  
Note that this value would only correspond to some typical slot configuration that is close to the number of available resources that are likely to eventually exist in the scheduling unit. 
· For example, in a small cell MU-MIMO scenario where potentially more resources are used for DMRS, the gNB could configure the UEs with a smaller nominal value of resources per PRB assuming that always 2 full symbols will be used for DMRS. 
· In a scenario where a UE is receiving URLLC service, then scheduling will happen in a mini-slot unit (e.g., of the order of 2 OFDM symbols), which means that only a fraction of resources are available for data compared to a typical 14-symbol slot scheduling interval. 
· In a scenario where the user multiplexing is happening through TDMing, then the scheduler could configure the UE with a nominal number of resources that correspond to only X OFDM symbols of data. 
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Then the nominal number of RBs can be defined as 
Nominal # of RBs = ceiling( (Nominal # of modulation symbols) / (Nominal RB size) )
Note this nominal number of RBs definition already include the number of spatial layers information.
After we computed the nominal number of RBs, the TBS determination can be from a simple lookup table, together with MCS, as is done in LTE.
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3 Conclusions 
Observation 1: A table-based look up approach for TB determination is not a forward compatible and easily configurable way for NR.
We make the following proposal regarding the TB size determination for NR:
Proposal 1: Introduce UE configurable nominal RB size with a default value for more flexible control of TBS calculation.
Proposal 2: Introduce nominal number of resource block size concept for transport block size determination.
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