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Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK10][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we share our considerations on the remaining issues of data transmission during the random access procedure for NB-IoT.
Discussion
[bookmark: _Ref509843743]Design of Narrowband RAR grant
In RAN1#92bis meeting, it was agreed that for EDT Msg3 transmission for efeMTC “16QAM modulation is not supported” in order to simplify the blind detection operations in the eNB. 
For NB-IoT, the modulation is currently fixed to QPSK for multi-tone Msg3, and can choose from pi/2 BPSK and pi/4 QPSK for single-tone Msg3. With early data transmission where the size of Msg3 is much larger than legacy Msg3, we do not see a strong reason to keep pi/2 BPSK for single-tone, especially when removing pi/2 BPSK can achieve the same benefit as the above mentioned agreement for efeMTC.
Proposal 1: For EDT Msg3 transmission, pi/2 BPSK is not supported.
With the above proposal, there is no need to indicate modulation in the Narrowband RAR grant, and the “MCS index” field is only used to indicate the number of RUs, with details already agreed in RAN1#92bis meeting, see below.
	Agreement
· 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



Regarding repetition number for Msg3, the following was agreed in RAN1#92bis meeting:
	Agreement
For EDT Msg. 3 transmission, 16QAM modulation is not supported.
· 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


We propose to clarify that the “Msg3 repetition number” field in the Narrowband RAR grant applies for the broadcast maximum TBS value. And the actual number of repetitions for a smaller TBS is simply scaled down by the ratio of the two TBSs, i.e. not limited to existing repetition numbers.
Proposal 2: The “Msg3 repetition number” field in the Narrowband RAR grant applies for the broadcast maximum TBS value.
Proposal 3: The number of repetitions for a smaller TBS is scaled down from the number of repetitions indicated by the “Msg3 repetition number” field by the ratio of the maximum TBS value and the smaller TBS value.
Design of DCI format N0 for Msg3 re-transmission
The legacy DCI format N0 is used to allocate deterministic time-frequency resources for a deterministic TBS value. The resource allocations (i.e. combination of subcarrier indication, repetition number, modulation, TBS etc) in legacy Narrowband RAR grant form a subset of the resource allocations in legacy DCI format N0, so there is no problem in scheduling re-transmission of Msg3 with legacy DCI format N0.
In case of EDT, similarly to Narrowband RAR grant, some clarifications are needed for DCI format N0 when scheduling re-transmission of Msg3, due to the need to blindly detect the TBS value.
[bookmark: _GoBack]For example, the “repetition number” field should be interpreted in the same way as “the Msg3 repetition number” field in Narrowband RAR grant, i.e. the actual number of repetitions changes if a smaller TBS is used. And for the “Resource assignment” field, preferably only the set of numbers of RUs allowed in the Narrowband RAR grant is allowed here. Furthermore, if Pi/2 BPSK is not supported for EDT Msg3 (as proposed in this document), the “Modulation and coding scheme” field is useless, and can be reserved for future extension.
Proposal 4: In case of EDT, when scheduling re-transmission of Msg3, the “repetition number” field in the DCI format N0 is interpreted in the same way as the “Msg3 repetition number” field in the corresponding Narrowband RAR grant.
Proposal 5: In case of EDT, when scheduling re-transmission of Msg3, the “Modulation and coding scheme” field in the DCI format N0 is reserved.
In addition, it may be also useful to allow the eNB to indicate fallback to legacy Msg3 transmission in DCI format N0. For example, the resources are sufficient to allow EDT Msg3 when scheduling its initial transmission but the situation may change before Msg3 is successfully received. Details are to be further studied.
Conclusion
In this contribution, we discuss the remaining issues of data transmission during the random access procedure for NB-IoT, and make the following proposals:
Proposal 1: For EDT Msg3 transmission, pi/2 BPSK is not supported.
Proposal 2: The “Msg3 repetition number” field in the Narrowband RAR grant applies for the broadcast maximum TBS value.
Proposal 3: The number of repetitions for a smaller TBS is scaled down from the number of repetitions indicated by the “Msg3 repetition number” field by the ratio of the maximum TBS value and the smaller TBS value.
Proposal 4: In case of EDT, when scheduling re-transmission of Msg3, the “repetition number” field in the DCI format N0 is interpreted in the same way as the “Msg3 repetition number” field in the corresponding Narrowband RAR grant.
Proposal 5: In case of EDT, when scheduling re-transmission of Msg3, the “Modulation and coding scheme” field in the DCI format N0 is reserved.
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