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1 Introduction
In the current LTE specification, the maximum TBSs were designed assuming 136 REs with 1 OFDM symbol for the PDCCH and 4 CRS antenna ports. Considering the DM-RS overhead in TM9 and TM10, the maximum TBS results the channel coding rate which is higher than 1 and thus is undecodable. In order to resolve the situation, the following agreements on measurement restriction were made in the 3GPP RAN1#82 meeting [1]:
· Introduce new maximum TBSs assuming fewer number of available REs, e.g., 120 REs  per PRB, for at least Rel-12 UEs configured with TMs 9/10
· Note that both 64QAM and 256QAM to be considered

· Companies are encouraged to provide the exact maximum TBS values and solutions to RAN1#82bis
This contribution discusses specification support for new maximum TBSs for TM9 and TM10.
2 Assumptions for the design of new maximum TBSs
In order to design new TBSs, overhead assumption should be decided. In Rel-8, the overhead assumptions for TBS table are as follows:

· 120 REs per PRB for all spectral efficiencies except for the maximum TBS

· 3 OFDM symbols for the PDCCH, 2 CRS antenna ports.

· 136 REs per PRB for the maximum TBS.

· 1 OFDM symbol for the PDCCH, 4 CRS antenna ports.

The reason for the different assumption of maximum TBSs is that necessity of 4 layer transmission to achieve the peak data rate. In order to minimize specification efforts, it would be preferred to follow the existing number of overhead assumption for the overhead assumption of new maximum TBSs. Note that the same numbers for the overhead assumption are reused to define TBSs in Rel-12 [2]. Considering overhead assumption with 136 REs for TM9 and TM10 results the channel code rate which is higher than 1, the overhead assumptions for new maximum TBS would be as follows:
· 120 REs per PRB for all spectral efficiencies except for the maximum TBS.

· 1 OFDM symbol for the PDCCH, 2 CRS antenna ports, and 4~8 DM-RS ports (24 REs).
Another design principle for new TBS design would be target code rate. In the 36.213 [3], practical limitation of the effective channel code rate is described as follows:

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.931, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH.
Regarding the above, if we consider the channel code rate higher than 0.931 for the maximum TBSs, only few UEs which have better decoding capability than LTE requirements can decode the PDSCH. Since the motivation for supporting new TBS values for TM9 and TM10 is to achieve actual peak data rate, satisfying the coding rate which is lower than 0.93 would be preferred for the design of new maximum TBSs for TM9 and TM10. Note that resulting code rates for the maximum TBSs in the current LTE specification also do not exceed 0.931 when we assume 136 REs. Furthermore, reusing existing TBS values would help to reduce time and efforts to enhance specification. Considering above discussions our proposal on target code rate and TBS numbers can be summarized as follows:
· Target code rate which is lower than 0.931

· Reuse existing TBS values to reduce time and efforts to enhance specification.

3 Method to define new maximum TBSs
In order to define new maximum, following alternatives can be considered:

· Alt 1: Define new rows for the new ITBS and its new values for TM9 and TM10.
· Alt 2: Refer to the TBS value associated with lower NPRB than actual PRB N’PRB for the maximum TBSs for TM9 and TM10.
Considering Alt 1, defining new ITBS and its values for the maximum TBSs would be a possible solution. However, if we consider reuse of existing TBS values to reduce specification efforts, adding existing numbers into new table would be redundant. Furthermore, TBS values for the special subframe are already defined by referring to the TBS value associated with lower NPRB than actual PRB N’PRB as follows [3]: 

· for special subframe configuration 9 with normal cyclic prefix or special subframe configuration 7 with extended cyclic prefix:
· set the Table 7.1.7.2.1-1 column indicator 
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· for other special subframe configurations:
· set the Table 7.1.7.2.1-1 column indicator 
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Therefore, such method can be reused to define new TBSs considering TM9 and TM10 by modifying the scalar value 0.375 or 0.75 in the equations. Considering design assumptions in section 2, following equation can be adopted in 36.213:
· for TM9 and TM10:
· set the Table 7.1.7.2.1-1 column indicator 
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4 Conclusions
This contribution has discussed about specification support for new maximum TBSs for TM9 and TM10, and we made following proposals for assumptions and Spec. enhancements:

·  120 REs per PRB for all spectral efficiencies except for the maximum TBS.

· 1 OFDM symbol for the PDCCH, 2 CRS antenna ports, and 4~8 DM-RS ports (24 REs).
· Target code rate which is lower than 0.931

· Reuse existing TBS values to reduce time and efforts to enhance specification.

· for TM9 and TM10:
· set the Table 7.1.7.2.1-1 column indicator 
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