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1
Introduction
At RAN1 #79 meeting, it was agreed that

· The maximum TBS for unicast transmission for Rel-13 low complexity UE is approximately 1000 bits.
At RAN1 #80 meeting, it was agreed that

· Repetition/bundling of PDSCH across multiple subframes is supported

· Multiple repetition/bundling levels in time domain are supported

· Repetition/bundling of ‘physical channel(s) carrying UL data’ is supported

· Multiple repetition/bundling levels in time domain are supported
In this contribution, we firstly give TBS table design objectives. Then we propose TBS table design considerations based on the objectives.
2
TBS design
In current LTE system, for unicast transmission, eNB would in the DCI indicate an MCS to the scheduled UE. There are totally 32 MCS entries defined for PDSCH, as shown in Table.1 [1] in the appendix. One MCS index would be selected from this table for data transmission. The selection is based on the channel quality observed and feedback by the UE. There is one column in the table as “TBS index”, indicating the TBS index in Table 2 [1] in the appendix, where the TBS for each MCS and for each resource allocation (<=6PRB cases) is given. In short, once eNB allocates the MCS and the resource allocation in the scheduled subframe in a DCI, the TBS is determined accordingly. eNB does not need to indicate TBS in the scheduling DCI.  
For normal MTC UEs, the legacy MCS/TBS table can be reused. However for coverage enhanced UEs, since time domain repetition is used for data transmission, the total amount of resources would be decided by the allocated resources in each single repeated subframe and the total number of repetitions. Therefore the legacy TBS table defined for single subframe resource allocation is not suitable to be used. New TBS table and TBS indication scheme needs to be considered.
2.1
TBS design objective
The TBS table design and TBS indication scheme for MTC CE mode UEs shall provide the flexibility to have multiple TBS candidates for each resource allocation and each possible repetition level, since
· Having bigger TBS is beneficial for big packet transmission, since a full data packet can be transmitted using lower number of scheduling, which leads to lower control overhead, lower time duration of packet transmission and correspondingly lower power consumption.

· Having smaller TBS is beneficial for small packet transmission, since there is no need to add many padding bits for the packet transmission, which also reduces the number of repetitions and correspondingly power consumption.
Proposal 1: One objective of TBS table design for CE mode UEs is that multiple TBS candidates shall be defined for each resource allocation and each possible repetition level.
2.2
TBS design considerations
The supported range of TBS for each possible resource allocation may be different. Besides, it is not decided whether to always use 6PRB resource allocation in each repeated subframe to transmit a TB to a CE mode UE. However no matter what decision would be made, it is preferred to at least support minimum TBS (=16) being supported by all the supported resource allocation, in order to transmit a small size packet as fast as possible. 
In addition, the TBS table design and TBS indication scheme are also related with how repetition level is defined. There may have two options,
· Option1: The repetition level is defined by the number of repeated subframes for transmitting a single TB, 

· Option2: The repetition level is defined by multiple new MCS levels.
For option1, it needs to decide whether single set of repetition level is enough. It is expected that typically the number of repetitions for transmitting the minimum TBS (= 16) would be much lower than that for maximum TBS (=1032), although using larger TBS can provide more channel coding gain. Therefore if using single set of repetition level, and the repetition level in such set has to be defined to fulfil the successfully decoding of TB with largest TBS. As a result, much non-necessary overhead when transmitting TB with lower TBS would be incurred. Based on this analysis, we have the following observation,
Observation 1: If the repetition level is defined by the number of repeated subframes for transmitting a single TB, having single set of repetition level to guarantee the successfully decoding of largest TBS is not efficient to support multiple TBS candidates for a specific resource allocation.
For option 2, the code rate of the newly introduced MCS is defined on top of all the allocated resources, i.e., the resources in each repeated subframe multiply with the number of repetitions. Multiple TBS candidates shall be supported by each MCS for each possible resource allocation, as analyzed in the design objective. A same set of TBS candidates shall be defined for each MCS level.
For a specific MCS level, the number of repetitions for transmitting a single TB is decided by the modulation order and channel coding rate, the number allocated PRBs in each repeated subframe, and the number of available REs within each PRB pair. Different number of repetitions would be needed for different MCS level to transmit a same size TB. Therefore it can be considered to introduce one set of repetitions for each MCS.  
Observation 2: If the repetition level is defined by multiple new MCS levels, there would be one set of repetitions for each MCS.  
Based on above analysis, we have the following proposal,
Proposal 2: Study the needs and way to introduce multiple set of repetitions for both options.
3
Conclusion
In this contribution, we discussed physical TBS table design for UEs in coverage enhancement mode. Based on our analysis, the following proposals are made,
Proposal 1: One objective of TBS table design for CE mode UEs is that multiple TBS candidates shall be defined for each resource allocation and each possible repetition level.
Observation 1: If the repetition level is defined by the number of repeated subframes for transmitting a single TB, having single set of repetition level to guarantee the successfully decoding of largest TBS is not efficient to support multiple TBS candidates for a specific resource allocation.
Observation 2: If the repetition level is defined by multiple new MCS levels, there would be one set of repetitions for each MCS.  
Proposal 2: Study the needs and way to introduce multiple set of repetitions for both options.
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Appendix

Table.1 Modulation and TBS index table for PDSCH        Table.2 LTE legacy TBS table for 
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