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Introduction
The WI on New Radio (NR) Access Technology was approved at RAN #75. In this contribution, we discuss the transport block size (TBS) determination for data channels in NR. 
Discussion
[bookmark: _GoBack]In LTE, the TBS determination for PDSCH/PUSCH is based on a look-up table. For initial PDSCH or PUSCH transmissions, the UE can derive the modulation order  and TBS index  based on the MCS index  indicated in PDCCH. At the same time, the number of PRBs  can also be determined based on the resource allocation field in PDCCH. The TBS for PDSCH or PUSCH is given by the  entry of the TBS table. 
Note that there were some underlying assumptions on the number of available resources when determining the entry of the TBS table. For PDSCH, it was assumed that 3 OFDM symbols were reserved for PDCCH and 2 CRS ports are reserved assuming typical deployments which results in 120 available REs per PRB. For PUSCH, it was assumes that 2 OFDM symbols are reserved for DMRS which results in 144 available REs per PRB. Some special cases are also defined for TDD, e.g. DwPTS, where a scaling factor is applied to  before looking up the entry from the TBS table. There are some similar discussions ongoing in the LTE TTI shortening WI. 
In NR, in order to meet the performance requirements of different use cases and application scenarios, the scheduling flexibility is much larger than LTE. Compared to the basic scheduling unit with 14 symbols in LTE, both 7-symbol slot and 14-symbol slot have been agreed to be supported for up to 60kHz SCS. To support URLLC and mmW transmissions, it is also possible to schedule mini-slot transmissions, e.g. 1 or 2 symbols. On the other hand, to reduce the control overhead, slot aggregation can be applied. 
In addition to the increased flexibility in data durations, the overhead in each PRB is also quite different in various cases. For example, the front-loaded DMRS may occupy 1 or 2 symbols and there is also a possibility to configure additional DMRS to cope with high speed scenarios which may occupy 1 or 2 additional symbols. The CSI-RS overhead will change also dynamically depending on the number of antenna ports and number of CSI-RS resources configured for the UE. The SS blocks may only be present in some slots but not in other slots and the resource mapping for the data channels in these slots should be take this into account. 
Due to the reasons above, a table based TBS determination is lack of flexibility and difficult to extend in NR. Moreover, with the increased number of supported PRBs, the TBS table requires extensive expansion which inevitably complicated the specification. 
Observation 1: In NR, the number of available resources per PRB for data transmissions is more dynamic than LTE due to various scheduling durations and time-varying overhead.
Observation 2: In NR, it is inefficient to follow the same TBS determination procedure as in LTE.
A formula based method can be considered as also proposed in [2][3]. Essentially, the TB size is calculated by multiplying the total number of available REs by the number of spatial multiplexed layers, the number of bits per QAM symbol and the target coding rate. In case of slot aggregation, the number of aggregated slots should also be considered as one factor in the above calculation and the details depends on how TB is mapped across the slots as discussed in [4]. Note that the total number of available REs can be determined based on the resource allocation indicated in NR-PDCCH and the overhead can be removed considering all the potential RS (DMRS, CSI-RS) and reserved resources. The number of spatial layers will also be indicated by NR-PDCCH. The modulation order can target coding rate can be determined based on a predefined table and the combination of modulation and target coding rate can be signalled in NR-PDCCH. It should be noted that the TBS determination may need consider other aspects as well, e.g. to align with integer multiple of Bytes, consider typical MAC packet sizes, etc. 
In general the above approach can be used regardless of the use cases and service types. However, some further optimizations can also be considered for use cases such as URLLC. With a high reliability and low latency requirement, most likely URLLC will favor a lower modulation order and coding rate than eMBB and spectrum efficiency is not the most demanding target. Hence, it will be possible to define a smaller MCS mapping table specifically targeting lower coding rate operations, i.e. the MCS mapping can be UE-specifically configured. By defining a smaller MCS table, the size of MCS field in the DCI can be reduced, e.g. from 5 bits to 3 bits. This could further improve the reliability of NR-PDCCH [4]. 
Proposal 1: In NR, a formula based TBS determination can be considered, e.g. by multiplying the total number of available REs by the number of spatial multiplexed layers, the number of bits per QAM symbol and the target coding rate. 
· In case of slot aggregation, the number of aggregated slots should also be considered and the detailed calculation depends on how TB is mapped across the slots.
Proposal 2: Specific optimizations for URLLC can be considered, e.g. a different MCS mapping table with fine granularity at low coding rate region is defined for URLLC usage.
[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
In this contribution, we provide our view on transport block size (TBS) determination for data channels in NR and have the following observation and proposals
Observation 1: In NR, the number of available resources per PRB for data transmissions is more dynamic than LTE due to various scheduling durations and time-varying overhead.
Observation 2: In NR, it is inefficient to follow the same TBS determination procedure as in LTE.
Proposal 1: In NR, a formula based TBS determination can be considered, e.g. by multiplying the total number of available REs by the number of spatial multiplexed layers, the number of bits per QAM symbol and the target coding rate. 
· In case of slot aggregation, the number of aggregated slots should also be considered and the detailed calculation depends on how TB is mapped across the slots.
Proposal 2: Specific optimizations for URLLC can be considered, e.g. a different MCS mapping table with fine granularity at low coding rate region is defined for URLLC usage.
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