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Discussion and Decision
1 Introduction

In RAN1#87, the following agreements were made –

· Use 4-bit MCS field for PDSCH/PUSCH for BL/CE UE configured with larger max PDSCH/PUSCH channel bandwidth.

· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PDSCH/PUSCH channel bandwidth of either 5 or 20 MHz and a maximum PUSCH channel bandwidth of 5 MHz.
· For non-BL UE configured with max 20 MHz PDSCH channel bandwidth, max DL TBS is 31704 bits.

· The PDSCH allocation for FeMTC UEs supporting larger BW is limited to resource blocks that are part of narrowbands defined in LTE Release 13 for UEs configured with 20 MHz max PDSCH channel bandwidth
· 96 PRBs is the maximum number of PRBs that can be allocated

In this contribution, we consider TBS table for 20 MHz UE for FeMTC.

2 TBS Table for 20 MHz UE
In RAN1#87, it was agreed to use a 4-bit MCS field for PDSCH/PUSCH for BL/CE UE configured with larger max PDSCH/PUSCH channel bandwidth. This corresponds to a maximum I_MCS value of 15 and a maximum I_TBS value of 14. In the legacy TBS table, the maximum TBS corresponding to I_TBS value of 14 is 31704 bits. Thus, it was also agreed in RAN1#87 that for non-BL UE configured with maximum 20 MHz PDSCH channel bandwidth, the maximum downlink TBS is 31704 bits.
However, the value of 31704 bits corresponds to 110 PRBs, whereas only 96 PRBs can be allocated for UEs configured with 20 MHz channel bandwidth. With respect to the TBS table to be used for 20 MHz channel bandwidth, several options are possible –

· Reuse legacy PDSCH TBS table (Table 7.1.7.2.1-1 from 36.213) and limit I_TBS to 14 for CE Mode A and 9 for CE Mode B. With N_PRB limited to 96, the maximum TBS that can be scheduled to the UE in practice is 27376 bits in CE Mode A. This is significantly smaller than 31704 bits but may be fine considering that 4008 bits was deemed sufficient for the 5 MHz BL UE based on use case and complexity considerations. In [1], a possible justification for supporting higher TBS value in 20 MHz channel bandwidth was reduced segmentation and support for larger packet size. In this case, the overhead difference due to segmentation between the two TBS values is small enough that the loss in efficiency should be small.

· Reuse most entries from the legacy PDSCH TBS table (Table 7.1.7.2.1-1 from 36.213) while replacing some values with 31704. For example, the 27376 entry for I_TBS = 14 and N_PRB = 96 can be replaced with 31704. Alternately, it is also possible replace an entire row with the entries from I_TBS = 16, which would also result in 31704 bits for N_PRB = 96 as well as support higher data rates for other PRB values. This, however, will increase the coding rate significantly and may lead to too high of a coding rate in some cases.
Based on the above discussion, and since there is no clear use case nor justification to specifically support 31704 bits, it is proposed to reuse legacy TBS table (Table 7.1.7.2.1-1 from 36.213) and limit I_TBS to 14 for CE Mode A and 9 for CE Mode B. 
Proposal 1: For non-BL UE configured with 20 MHz maximum PDSCH channel bandwidth, reuse legacy PDSCH TBS table (Table 7.1.7.2.1-1 from 36.213) and limit I_TBS to 14 for CE Mode A and 9 for CE Mode B.
Note that this will in practice limit the maximum TBS value for non-BL UE configured with maximum 20 MHz PDSCH channel bandwidth to 27376 bits. Therefore, it is proposed to modify the agreement from RAN1#87 accordingly.

Proposal 2: Modify RAN1#87 agreement as follows - for non-BL UE configured with max 20 MHz PDSCH channel bandwidth, max DL TBS is 31704 27376 bits.
3 Conclusions

In this contribution, we consider larger maximum TBS for non-BL UE configured with 20 MHz maximum PDSCH channel bandwidth and make the following proposal –

Proposal 1: For non-BL UE configured with 20 MHz maximum PDSCH channel bandwidth, reuse legacy PDSCH TBS table (Table 7.1.7.2.1-1 from 36.213) and limit I_TBS to 14 for CE Mode A and 9 for CE Mode B. 

Proposal 2: Modify RAN1#87 agreement as follows - for non-BL UE configured with max 20 MHz PDSCH channel bandwidth, max DL TBS is 31704 27376 bits.
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