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Introduction
[bookmark: _Ref421460494][bookmark: OLE_LINK11]The LTE release 15 NB-IOT WID [1] includes one objective on support for early data transmission. In the last meeting, there are some RAN1 agreements [2] on early data transmission as following:
Agreement
· The 8 maximum TBS is {1000, 936, 808, 680, 584, 504, 408, 328}.
· Only values of NRU and values of TBS in legacy Rel-13 NPUSCH table can be used for EDT 
· For each of the 8 maximum TBS values
· For each of the Rel-13 reserved ‘MCS index’ states there is one number of RUs
· The number of repetitions changes depending on the actual TBS, potentially including numbers of repetitions which are not included in legacy NPUSCH repetition numbers (FFS how) 
· Potential new numbers of repetitions may include multiple of 4 or 8
· The 8 maximum TBS values are: 1000, 936, 808, 680, 584, 504, 408, 328 bits
· For 1000 bits max TBS: I_RU = 3, 4, 5, 6, 7
· For 936 bits max TBS: I_RU = 3, 4, 5, 6, 7 
· For 808 bits max TBS: I_RU = 3, 4, 5, 6, 7
· For 680 bits max TBS: I_RU = 2, 3, 4, 6, 7
· For 584 bits max TBS: I_RU = 2, 3, 4, 5, 6
· For 504 bits max TBS: I_RU = 2, 3 4, 5, 6
· For 408 bits max TBS: I_RU = 2, 3, 4, 5, 6
· For 328 bits max TBS: I_RU = 2, 3, 4, 5, 6
· The 3 legacy MCS indices are used for fallback to non-EDT transmission;
Agreement
· The use of TBS smaller than the maximum configured is configured per CE level in SIB.
· Per cell, in the below, Ti < Ti+1, eNB can configure that the UE chooses from:
· When there are 4 permitted actual transmitted TBS {T1, T2, T3, T4}
· T2 or T4
· T1, or T2, or T3, or T4
· When there are 3 permitted actual transmitted TBS {T1, T2, T3}
· T2 or T3
· T1 or T2 or T3
· When there are 2 permitted actual transmitted TBS {T1, T2}
· T1 or T2
Agreement
· Ti with the maximum value of i is the maximum TBS in SIB.
Agreement
Up to 4 TBS values are defined based on only the maximum broadcast TBS 
Agreement
The following table is taken as baseline for up to 4 TBS values for each maximum broadcast TBS when the use of smaller TBS is enabled, which can be approved by an email discussion.
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In this contribution, we discussed remaining issues for EDT, e.g., determination of repetition number, retransmission of Msg3 and multi-tone Msg3 for a large repetition number.
Discussion
In the last meeting, one agreement on repetition number is that “The number of repetitions changes depending on the actual TBS, potentially including numbers of repetitions which are not included in legacy NPUSCH repetition numbers (FFS how)”. This means the multiple possible TBSs can use different repetition number for the actual transmission. The existing repetition number field in RAR grant can be used to indicate the repetition number of the broadcast maximum TBS. As for the TBSs smaller than the broadcast maximum TBS, the repetition number can be implicitly derived based on the value indicated by the repetition number field.
One reasonable criteria to derive the repetition number can be that the effective coding rate after repetitions should be approximately equivalent for the multiple possible TBSs, e.g. RN_2 = {RN_1*(TBS_2+24)/(TBS_1+24)}. Here, TBS_1 is the broadcast maximum TBS, and TBS_2 is the TBS smaller than TBS_1. RN_2 and RN_1 is the repetition number corresponding to TBS_2 and TBS_1 respectively. The calculation operation {.} is to round up to a closest value which meets a multiple of 4 to facilitate RV cycling. The calculated repetition number with a multiple of 4 may not be included in legacy PUSCH repetition numbers {1, 2, 4, 8, 16, 32, 64, 128}.
Proposal #1: Repetition number of the TBS smaller than broadcast maximum can be derived according to the equation RN_2={RN_1*(TBS_2+24)/(TBS_1+24)}.
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]Currently, if a DCI scrambled with a temporary C-RNTI indicates the same TBS as initial transmission of Msg3, the DCI is considered for scheduling retransmission of Msg3. If using the legacy mechanism of TBS determination for retransmission of EDT Msg3, i.e., look up TBS table based on the number of allocated PRBs and TBS index, there is an extreme limit for resource allocation to indicate the same TBS as initial transmission of Msg3. To support flexibility for resource allocation as initial transmission of Msg3, UE can assume TBS is the same as initial transmission of Msg3 by default, i.e., the possible smaller TBS values are predefined from the configured maximum TBS and the configured maximum number of blind decodes. Thus, similar to RAR grant, for the DCI scheduling retransmission of EDT Msg3, current 4bits MCS field can be reserved. In other word, given that a DCI scrambled with a temporary C-RNTI is decoded, the DCI can be considered for scheduling retransmission of EDT Msg3.
Proposal #2: For retransmission of EDT Msg3 scheduled by DCI, current 4bits MCS field can be reserved assuming TBS is the same as initial transmission of EDT Msg3 by default.
Currently, Msg3 NPUSCH is limited to single-tone transmission when NPRACH repetition number is configured to be 32 or more. For the case of Msg3 carrying UL EDT, multi-tone transmission can significantly save overall transmission time especially for a large TBS and a large repetition level. Therefore, the limitation is not reasonable and no any specification impacts to remove the limitation. 
[bookmark: OLE_LINK15]Proposal #3: Multi-tone Msg3 should be supported for all NPRACH repetition levels when Msg3 is used for EDT. 
Conclusion
In this contribution, we discussed remaining issues for EDT. Based on above discussion, we have following proposals:
Proposal #1: Repetition number of the TBS smaller than broadcast maximum can be derived according to the equation RN_2={RN_1*(TBS_2+24)/(TBS_1+24)}.
Proposal #2: For retransmission of EDT Msg3 scheduled by DCI, current 4bits MCS field can be reserved assuming TBS is the same as initial transmission of Msg3 by default.
[bookmark: _GoBack]Proposal #3: Multi-tone Msg3 should be supported for all NPRACH repetition levels when Msg3 is used for EDT. 
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