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1. Introduction
This contribution discusses TBS determination and related issues in NR.  
2. Discussion
In LTE, TBSs of TBS table specified in TS 36.213 are designed assuming fixed available resource per PRB. The TBS is determined by using the MCS index indicated by the DCI as a row value and the number of PRBs as a column value in the TBS table. On the other hands, in NR, the number of symbols per slot and the number of slots for data transmission may change dynamically, and furthermore, NR RS (e.g. DMRS) overhead is configurable. For these reasons, it is difficult to assume fixed available REs per PRB compared to LTE. Furthermore, there is reserved resources configurable which are assumed to be rate matched by data. Moreover, in NR, mini-slot based flexible length data transmission is also supported.
To address flexible available REs per PRB, the TBS can be calculated by formula with the parameters, the number of REs per slot per PRB for data transmission, modulation order, code rate and the number of layer (rather than using the look-up table approach used in LTE). In this approach, the TBS can fit different data transmission use cases and may not need to have TBS look-up table. But it may lead to an increase in the number of candidate TBS while lead to a decrease in the number of same TBS determined by the combination of parameters, MCS index and the number of PRB. In case of retransmission, the gNB can change the modulation order by the DCI while the TBS does not be changed from the initial transmission. As the retransmission can change the number of MCS, RBs, and with potentially different number of available REs per PRB, it needs to be carefully designed if formula based TBS computation is considered. For example, the values should be somewhat restricted such that even with changes in MCS, RBs, and potentially different number of available REs, it is easily possible to find multiple combinations/sets which can lead the same TBS between initial and retransmission. In other words, multiple set of values should fall into the same TBS value to allow non-ambiguous and flexible initial and retransmission. 
Observation 1: Whether or not a TBS table is needed in the NR needs to be considered in terms of retransmission efficiency and the number of TBS values to be supported.

When TBS table is constructed or a set of TBS values are defined, there are the following properties to be considered in determining TBS. 
· The number of RBs allocated
· The duration of data
· MCS
· The number of REs not used for data transmission (e.g., data rate matching, DM-RS, CSI-RS, etc)
Overall, we can consider the following approaches. 
(1) TBS table or a set of TBS values are defined based on ‘minimum’ scheduling unit (such as OFDM symbol or mini-slot) where the scheduling duration is assumed to be multiple of minimum scheduling unit, and actual TBS is computed by TBS value selected by K * TBS (MCS, number of RB based on the minimum scheduling unit) where K = scheduling duration / minimum scheduling unit. To reflect any REs used for data transmission due to reserved resources, DM-RS, semi-static or dynamic scaling factor can be considered. Overall, TBS is computed as by K * TBS (MCS, RB) * . For the table or a set of values, a reference number of REs per RB is assumed such as all REs are available in RB.  The scaling factor can be configured differently for retransmission in case RBs are changed or MCS are changed to lead the same TBS value. 
(2) TBS table or a set of TBS values are defined based on a ‘slot’ scheduling where scaling can be performed if scheduling duration is smaller than slot or larger than a slot. For this case as well, reference number of REs assumed for the slot scheduling can be defined or higher layer configured. In addition, additional scaling factor for rate matching or alignment between initial/retransmission can be considered which can be indicated dynamically. 
(3) TBS value is defined as a function of available REs where available REs are computed excluding RS, any zero power REs, reserved resources, control regions, etc. The value needs to be rounded up at least by multiple of 8 (to make byte). To align initial and retransmission’s TBS, necessary alignment can be indicated dynamically. One example of alignment is to give ‘offset’ in terms of counting the number of available REs or TBS value itself. In other words, dynamically indicated adjustment value can be added to the computed TBS or upon computing TBS. To avoid this, another possibility is to use ‘coarser’ step between two different values. In other words, TBS value are rounded up with higher number (e.g., 32 bytes). If this is used, it becomes similar flexibility to TBS table in our view. 

Proposal 1: Regardless of TBS table or function based TBS computation, TBS values need to be limited to align TBS between initial and retransmission when the number of available REs are changing dynamically between two transmissions.  
Proposal 2: Dynamic indication of scaling factor or adjustment factor can be considered which can be multiplied or added/subtracted from the computed TBS to address different number of available REs. 
3. Conclusion
This contribution proposed the followings regarding TBS determination. 
Proposal 1: Regardless of TBS table or function based TBS computation, TBS values need to be limited to align TBS between initial and retransmission when the number of available REs are changing dynamically between two transmissions.  
Proposal 2: Dynamic indication of scaling factor or adjustment factor can be considered which can be multiplied or added/subtracted from the computed TBS to address different number of available REs. 
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