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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#92 we agreed the following:
· The maximum TBS broadcasted in system information are selected from 8 values which are taken from the Rel-13 PUSCH tables.
· The up to 4 possible TBS which is smaller than or equal to the maximum broadcast TBS values for the UE to choose among are FFS. FFS: How the UE obtains the up to 4 possible values.
· Support NW enabling the use of TBS smaller than the maximum configured. FFS details.

This contribution discuss operation of Early Data Transmission (EDT) over Message 3 based on these agreements.
2. Discussions
Since the eNB is unaware of the data message size of an EDT over Message 3, the allocated TBS is likely going to be much larger than required.  Recognising this, RAN2 has agreed that the UE is allowed to select the TBS for EDT from a set of 4 possible TBS values [1].  RAN2 also suggested that the eNB can broadcast a maximum TBS for each coverage level where the maximum TBS value can be selected out of 8 possible TBS.  A simple approach is to use a lookup table with 8 indices where each index maps to 4 TBS values where the largest of these 4 TBS would be the max TBS.  This will give 8 sets of 4 TBS values.  That is these 4 TBS values (including the max TBS) are semi-statically configured by the network.
Proposal 1: The 4 TBS values, for use in EDT over Message 3, are indicated in the SIBs.

Different TBS would require different resources, e.g. different numbers of repetitions.  The current size of the UL grant in the RAR is 20 bits and 12 bits in CE Mode A and CE Mode B respectively and these UL grant sizes are not sufficient to indicate four different resource allocations to the UE.  One approach is to indicate one Resource Allocation for the maximum TBS and if the UE selects a smaller TBS, the UE would scale the resources depending upon the selected TBS.
Proposal 2: One Resource Allocation for the maximum TBS is signalled to the UE in the UL grant.

For cases where the scheduled repetition > 1, the UE would scale the repetition depending on the selected TBS.  This is similar to how the UE determines the repetition for MPDCCH where only the maximum repetition Rmax is indicated to the UE and the other repetitions are scaled based on scaling factors defined in the specifications.
Proposal 3: For cases where repetition > 1, the repetition scheduled in the UL grant is for the max TBS and the repetitions for the other TBS values are scaled from this scheduled repetition.  The scaling factors are FFS and can be defined in the specifications.

For case where the scheduled repetition = 1, the scheduled number of PRBs, PRBmax, is for the maximum TBS.  If the UE selects other (smaller) TBS, the number of PRBs used will be reduced (i.e. scaled) depending upon the selected TBS.  The reduction factor can be defined in the specifications.  In addition to the reduction in PRB, the transmission power can also be reduced for if smaller TBS is selected.
Proposal 4: For cases where repetition = 1, the number of PRBs scheduled in the UL grant is for the max TBS and the number of PRBs for the other TBS values are reduced from this scheduled number of PRB.  The reduction factors are FSS and can be defined in the specifications.
Proposal 5: For cases where repetition = 1, the transmission power originally targeted for the max TBS is reduced if a TBS smaller than the max TBS is selected by the UE.  The power reduction factors are FSS and can be defined in the specifications.


If the number of scheduled PRB=1 and the repetition = 1, for sub-PRB capable UE, the UE can perform sub-PRB transmissions if the selected TBS is smaller than that of the maximum TBS.
[bookmark: _GoBack]Proposal 6: For scheduled PRB=1 and repetition = 1, a sub-PRB capable UE can perform sub-PRB transmission for selected TBS that is smaller than the maximum TBS.

3.   Conclusion
In this contribution we discuss the resource allocation aspect of EDT.  We propose the following:
Proposal 1: The 4 TBS values, for use in EDT over Message 3, are indicated in the SIBs.
Proposal 2: One Resource Allocation for the maximum TBS is signalled to the UE in the UL grant.
Proposal 3: For cases where repetition > 1, the repetition scheduled in the UL grant is for the max TBS and the repetitions for the other TBS values are scaled from this scheduled repetition.  The scaling factors are FFS and can be defined in the specifications.
Proposal 4: For cases where repetition = 1, the number of PRBs scheduled in the UL grant is for the max TBS and the number of PRBs for the other TBS values are reduced from this scheduled number of PRB.  The reduction factors are FSS and can be defined in the specifications.
Proposal 5: For cases where repetition = 1, the transmission power originally targeted for the max TBS is reduced if a TBS smaller than the max TBS is selected by the UE.  The power reduction factors are FSS and can be defined in the specifications.
Proposal 6: For scheduled PRB=1 and repetition = 1, a sub-PRB capable UE can perform sub-PRB transmission for selected TBS that is smaller than the maximum TBS.
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