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1. Introduction
At March RAN WG1 NB-IoT Ad-Hoc#2 Meeting, the following agreements were achieved [1]:

· Repetition

· The repetition pattern within the allocated resources is realized by using Cyclic repetition

· In each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times

· Z = Min(4, repetition) for multi-tone transmission

· Z = 1 for single-tone transmission

· Different scrambling is used in each cycle

· NOTE: RV cycling is feasible under this repetition

· Two redundancy versions, LTE RV0 and LTE RV2, are supported for NB-PUSCH
· Maximum TBS size for NB-PUSCH is 1000 bits

· TBS/MCS table
· 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.
In this contribution, more details and considerations of MCS/TBS table and RV cycling for NB-PUSCH are presented.
2. MCS/TBS table for single-tone and multi-tone
Since two modulation types of pi/2-BPSK and pi/4-QPSK for single-tone and only QPSK for multi-tone have been agreed in previous meeting. MCS tables for multi-tone and single-tone are proposed as:
For multi-tone, the IMCS to ITBS mapping table is:
Table 1 IMCS to ITBS table for multi-tone

	IMCS
	Modulation
	ITBS

	0
	QPSK
	0

	1
	QPSK
	1

	2
	QPSK
	2

	3
	QPSK
	3

	4
	QPSK
	4

	5
	QPSK
	5

	6
	QPSK
	6

	7
	QPSK
	7

	8
	QPSK
	8

	9
	QPSK
	9

	10
	QPSK
	10

	11
	QPSK
	11

	12
	QPSK
	12


For single-tone, IMCS= 0 and 1 points to pi/2-BPSK. For single-tone, the IMCS to ITBS mapping table is:
Table 2 IMCS to ITBS table for single-tone

	IMCS
	Modulation
	ITBS

	0
	pi/2-BPSK
	0

	1
	pi/2-BPSK
	2

	2
	pi/4-QPSK
	1

	3
	pi/4-QPSK
	3

	4
	pi/4-QPSK
	4

	5
	pi/4-QPSK
	5

	6
	pi/4-QPSK
	6

	7
	pi/4-QPSK
	7

	8
	pi/4-QPSK
	8

	9
	pi/4-QPSK
	9

	10
	pi/4-QPSK
	10


Note that, ITBS 1 and ITBS 2 are swapped to enable larger TBS supported by pi/2-BPSK.
For TBS table, it is preferred to align with NB-PDSCH’s design and achieve simplicity.
Table 3 TBS table for NB-PUSCH

	
[image: image1.wmf]TBS

I


	NRU

	
	1
	2
	3
	4
	5
	6
	8
	10

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	696

	5
	72
	144
	224
	328
	424
	504
	680
	872

	6
	328 88
	176
	256
	392
	504
	600
	808
	10321000

	7
	104
	224
	328
	472
	584
	712
	968 1000
	N/A

	8
	120
	256
	392
	536
	680
	808
	N/A
	N/A

	9
	136
	296
	456
	616
	776
	936
	N/A
	N/A

	10
	144
	328
	504
	680
	872
	10321000
	N/A
	N/A

	11
	176
	376
	584
	776
	1000
	N/A
	N/A
	N/A

	12
	208
	440
	680
	9041000
	N/A
	N/A
	N/A
	N/A


Proposal 1:  Table 1 and Table 2 should be adopted as the IMCS to ITBS table for multi-tone and single-tone respectively;
Proposal 2:  Table 3 should be adopted as TBS table for NB-PUSCH.
3. RV cycling for NB-PUSCH repetition
In the proposed TBS table, some TBS has a code rate higher than 0.33. To obtain coding gain of these TBS, RV cycling should be supported. Since we have already got agreement of subframe level repetition, to align with this repetition, details of RV cycling need to be solved.
As mentioned in email discussion, when multi-tone, if repetition time is less or equal to 4, there is problem of  how to do RV cycling with a subframe repetition of Z = Min(4, repetition). So we suggest clarifying the statement as:

  •
For NB-PUSCH, in each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times

–
Z = Min(4, repetition/2) for multi-tone transmission;

–
Z = 1 for single-tone transmission

  •
RV is cycled in each repetition cycle with pattern {RV0, RV2}

Proposal 3: 

•
For NB-PUSCH, in each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times

–
Z = Min(4, repetition/2) for multi-tone transmission;

–
Z = 1 for single-tone transmission

  •
RV is cycled in each repetition cycle with pattern {RV0, RV2}

4. Conclusion
In this contribution, more details and considerations of uplink data transmission for NB-IoT are presented. In summary, we propose:

Proposal 1:  Table 1 and Table 2 should be adopted as the IMCS to ITBS table for multi-tone and single-tone respectively;

Proposal 2:  Table 3 should be adopted as TBS table for NB-PUSCH.

Proposal 3: 

•
For NB-PUSCH, in each cycle, each subframe/NB-slot in the allocated resources is repeated consecutively for Z times

–
Z = Min(4, repetition/2) for multi-tone transmission;

–
Z = 1 for single-tone transmission

  •
RV is cycled in each repetition cycle with pattern {RV0, RV2}
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