3GPP TSG RAN WG1 NR Ad-Hoc#2                        R1-1710325
Qingdao, P.R. China 27th – 30th June 2017
Agenda Item:
5.1.3.3.1.3
Source: 
LG Electronics

Title: 
Discussion on TB size determination for NR
Document for:
Discussion and decision
1. Introduction

In this contribution, we discuss on transport block size (TBS) determination for 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 for data transmission may change dynamically, and furthermore, NR RS (e.g. DMRS) overhead is configurable. For these reasons, it is difficult to calculate available resources per PRB compared to LTE.
Alternatively, 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. It is not desirable to restrict the number of combinations of parameters having the same TBS value for efficient data 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.
In LTE, TBS is determined based on the number of PRBs and the MCS value indicated by DCI. In NR, on the other hand, duration of data transmission can be varied in each slot. In this reason, it is necessary to consider data duration as well as frequency resource for determining the TBS. In this regard, following two alternatives can be considered for TBS determination in NR. 
Alt 1: Define TBS table only according to the number of PRBs (as in LTE)

Alt 2: Define TBS table considering both frequency and time domain resource
In Alt 1, TBS table is defined only according to the number of PRBs (as in LTE) based on the basic (e.g. maximum) data duration. The assigned RB is scaled by the ratio of the allocated data duration to the basic data duration in order to determine actual TBS value. The scaling factor of allocated RB can be predefined according to data duration or dynamically indicated by the DCI. 
For Alt 2, TBS table is defined considering both PRB number and data duration. For example, defining basic resource unit X (e.g. certain amount of REs), TBS table can be defined the number of X. Given that, total number of REs scheduled in frequency (with PRBs) and time (with symbols) can be calculated as a multiple of X, then the corresponding TBS can be determined for the data transmission. For another example, TBS table according to the number of PRBs can be defined per data duration (e.g. multiple TBS tables), and then actual TBS can be determined by referring the TBS table corresponding to the scheduled data duration. In the above two cases, a same TBS can be determined for different (PRBs, symbols) combinations with same amount of REs.
Proposal 1: It is necessary to consider on actual TBS determination in NR with consideration of the resource allocation in both time and frequency domain. 
3. Conclusion
In this contribution, we discussed TBS determination for data scheduling in NR, and the observation and proposal are the followings: 
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.
Proposal 1: It is necessary to consider on actual TBS determination in NR with consideration of the resource allocation in both time and frequency domain. 
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