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1 [bookmark: _Ref409106980]Introduction
In RAN1#2AH, the following agreements were reached for NB-IoT UL shared channel:
Agreements: 
· 5 bits in UL grant are used to jointly indicate the subcarrier number and starting subcarrier for NB-PUSCH transmission with 15 kHz subcarrier spacing. The total number of valid NB-PUSCH allocations for {12, 6, 3, 1} tone transmission formats and 15 kHz numerology is the sum of
1. One allocation of all 12 tones: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}
2. Two non-overlapping allocations of 6 tones: {0, 1, 2, 3, 4, 5} and {6, 7, 8, 9, 10, 11}
3. Four non-overlapping allocations of 3 tones: {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and {9, 10, 11}
4. Twelve non-overlapping single-tone allocations: {0}, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}, {9}, {10}, {11} and {12}
· 6 bits in UL grant are used to indicate the subcarrier index for NB-PUSCH transmission with 3.75 kHz subcarrier spacing (48 non-overlapping single-tone allocations).

· Maximum TBS size for NB-PUSCH is 1000 bits

· Two redundancy versions, LTE RV0 and LTE RV2, are supported for NB-PUSCH
· For multi-tone and single-tone,
. RV0 or RV2 is separately indicated by 1 bit DCI. RV2 is supported in all ITBS
· Starting point is to reuse TBS/MCS table for DL
· ITBS is 4 bits indication in DCI
· NPRB is 3 bits indication in DCI. NPRB indicates the number of resource unit   
· For multi-tone, support ITBS equals 0 to at least 10
· For single-tone, support ITBS equals 0 to 10
· For single-tone cases,
· Pi/2 BPSK is used for the lowest one ITBS entry or lowest two ITBS entries. Pi/4 QPSK is used in the other ITBS entries.

· For NB-PUSCH data transmission, the uplink power setting re-use section 5.1.1.1 of 36.213, that is for serving cell c and subframe i ( for 15 kHz subcarrier spacing) or NB-Slot i (for 3.75 kHz subcarrier spacing)
. PNPUSCH,c(i)=min{PCMAX,c(i), 10log10(MNPUSCH,c(i))+PO_NPUSCH,c+ αc(j) PLc+fc(i)}
. MNPUSCH,c(i)
2. Alt 1: {1/4, 1,3,6,12} (reflecting UL transmission resource BW)
2. Alt 2: {1,3,6,12} (3.75 kHz is adjusted by using PO_NPUSCH,c)
. PO_NPUSCH,c(j)=PO_UE_NPUSCH,c(j)+PO_NOMINAL_NPUSCH,c(j)
3. When j = 1, PO_UE_NPUSCH,c(1) and PO_NOMINAL_NPUSCH,c(1) are configured by higher layers, where j = 1 is used for NB-PUSCH data (re)transmissions.
3. When j = 2, which is used for NB-PUSCH (re)transmissions corresponding to the random access response grant, PO_UE_NPUSCH,c(2)=0 and PO_NOMINAL_NPUSCH,c(2)=PO_PRE+ΔPREAMBLE_Msg3, where the parameter PO_PRE and ΔPREAMBLE_Msg3 are signaled from higher layers for serving cell .
. For j = 1, αc(j) is configured by higher layers, and αc(j)=1 for j = 2.
. fc(i)
5. Alt 1: A power adjustment parameter indicated by DCI
5. Alt 2: No TPC command, fc(i)=0
· UL power control for ACK/NACK transmission uses the same procedure as normal NB-PUSCH transmission.
. Alt. 1: Accept above formulas
. Alt. 2: With alpha = 1



In this contribution, we provide our view on the UL physical data channel design for NB-IoT. 
2 [bookmark: _Ref426290311]Remaining Design Issues for NB Uplink Shared Channels (N-PUSCH)

2.1 N-PUSCH transmit chain
We propose to adopt the legacy LTE blocks for N-PUSCH transmit chain. Specifically to randomize the interference, we propose to apply the LTE scrambling over each code-word after cross-subframe channel coding. More precisely for each N-PUSCH code-word, the block of coded bits will be scrambled with a UE-specific scrambling sequence prior to modulation and cross-subframe resource mapping. The scrambling sequence is given by clause 7.2 of TS 36.211, where scrambling sequence generator shall be initialised at the start of each repetition. 
Proposal 1: We propose to adopt the LTE scrambling over each N-PUSCH code-word prior to modulation and cross-subframe resource mapping.


2.2 UL power control
As mentioned in the Introduction, RAN1 made some agreements for UL power control. For NB-PUSCH data transmission, it was agreed that the uplink power setting re-use section 5.1.1.1 of 36.213, where for fc(i) two Alternatives were proposes, either a power adjustment parameter indicated by DCI, or No TPC command, fc(i)=0. Also, for UL power control for ACK/NACK transmission it was agreed to use the same procedure as normal NB-PUSCH transmission, with two alternatives, either accept the formula for N-PUSCH or adopt it with alpha = 1.
Proposal 2: For UL power control, we propose
· A power adjustment parameter indicated by DCI for NB-PUSCH
· To use the same procedure as normal NB-PUSCH with alpha=1 for ACK/NACK transmission.


3 Conclusions
In this paper, we discussed our view about the remaining issues on uplink shared channel, N-PUSCH. 

Proposal 1: We propose to adopt the LTE scrambling over each N-PUSCH code-word prior to modulation and cross-subframe resource mapping. 

Proposal 2: For UL power control, we propose
· A power adjustment parameter indicated by DCI for NB-PUSCH
· To use the same procedure as normal NB-PUSCH with alpha=1 for ACK/NACK transmission.
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