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1. Introduction 
In RAN1 NB-IoT Ad-Hoc#1, we agreed on the following:

· The same DCI size for DL and UL is targeted for all operation modes and all coverage cases
In RAN1#84 [1], we agreed on the following:
· DL and UL scheduling delays are indicated in DCI

· number of delay values that can be signalled for the UL scheduling delay is less than the number of values for the DL 

· FFS the number of values and the sets of values 
· The maximum TBS for NB-PDSCH is 680 bits

We also made the following working assumption in RAN1#84:

· Maximum UL TBS supported for NB-IoT is not greater than 1000 bits (exact value FFS)

This contribution discusses some further considerations in DCI parameters.
2. Discussion
2.1
DL Grant

The following parameters are considered for the DL grant:

· DL/UL Flag (1 bit): This is required to distinguish between DL & UL grants, since we agreed that DL and UL grants share the same DCI size.

· NB-PDSCH Repetition: 3 bits to select a number of repetition within a configured set of 8 possible repetitions.  The configured set of repetitions depends on the UE coverage level
· MCS/TBS: In the RAN1#84, 3 bits was considered.  We believe this is sufficient.
· TTI length/Number of Resource Units: The number of subframes the TBS is rate matched to.  Since we agreed that the maximum TBS is 680 bits and assuming 1/3 code rate, we need 11 subframes.  Therefore 4 bits are required

· NDI (1 bit)

· NB-PDSCH starting subframe: 5 bits is proposed for 32 possible locations relative to the start of the NB-PDCCH search space that provides the DL grant.
· NB-PDSCH ACK/NACK resource: 12 bits required for frequency resource, time resource and repetition [2]
· NB-PDCCH (DCI) Repetition: Since the starting subframe for NB-PDSCH is relative to the start of the NB-PDCCH search space, this parameter is not needed.
2.2
UL Grant

The following parameters are considered for UL grant:
· DL/UL Flag (1 bit): This is required to distinguish between DL & UL grants, since we agreed that DL and UL grants share the same DCI size 
· Subcarrier Allocation: For multi-tone we assume subcarriers are contiguous (similar to type 0 allocation) [5] for 15 kHz subcarrier spacing.  For 3.75 kHz subcarrier spacing there are 48 possible subcarrier allocations.  6 bits.
· NB-PUSCH Repetition: 3 bits to select a number of repetitions within a configured set of 8 possible repetitions.  The configured set of repetitions depends on the UE coverage level
· MCS/TBS: In the RAN1#84, 3 bits was considered.  We believe this is sufficient.

· TTI length/ Resource Unit allocation: The number of subframes the TBS is rate matched to.  Since we have a working assumption of a possible TBS of 1000 bits and assuming 1/3 code rate we need 15 subframes. Therefore 4 bits are required

· NDI (1 bit)

· PUSCH Starting subframe: 5 bits is proposed for 32 possible locations relative to the start of the NB-PDCCH search space that provides the UL grant
· Redundancy Version: 2 bits assuming we support Turbo Coding
· TPC: 2 bits 

· NB-PDCCH (DCI) Repetition: Since the starting subframe for NB-PUSCH is relative to the start of the NB-PDCCH search space, this parameter is not needed 
· CSI Request: If we support aperiodic CSI, we need 1 bit
The DCI parameters and the number of bits required are summarized in Table 1.
Table 1: DCI parameters and number of bits

	Parameters
	DL Grant (bits)
	UL Grant (bits)

	DL/UL Flag
	1
	1

	Subcarrier Allocation
	N/A
	6

	NB-PDSCH/NB-PUSCH Repetition
	3
	3

	MCS/TBS
	3
	3

	TTI length/ Resource Unit allocation
	4
	4

	NB-PDSCH ACK/NACK resource
	12
	N/A

	NDI
	1
	1

	Starting subframe
	5
	5

	Redundancy Version
	N/A
	2

	TPC
	N/A
	2

	CSI Request
	N/A
	1

	Total
	29
	28


It can be observed that the DL grant has 1 more bit than that in the UL grant.  Since we agreed that the DL and UL grants share the same DCI size, the UL grant can be padded with 1 additional bit (which can be reserved for future use).  We therefore propose:
Proposal 1: The parameters in DL grants are:

· DL/UL Flag (1 bit)

· NB-PDSCH Repetition (3 bits)

· MCS/TBS (3 bits)

· TTI length/ Resource Unit allocation (4 bits)

· NB-PDSCH ACK/NACK resource (12 bits)

· NDI (1 bit)

· Starting subframe (5 bits)
Proposal 2: The parameters in UL grants are:

· DL/UL Flag (1 bit)

· Subcarrier Allocation (6 bits)

· NB-PUSCH Repetition (3 bits)

· MCS/TBS (3 bits)

· TTI length/ Resource Unit allocation
(4 bits)

· NDI (1 bits)

· Starting subframe (5 bits)

· Redundancy Version (2 bits)

· TPC (2 bits)

· CSI Request (1 bit) 
· Reserved (1 bit)
3. Conclusion

In this contribution we discuss the parameters in DL and UL grants.  We propose the following:
Proposal 1: The parameters in DL grants are:

· DL/UL Flag (1 bit)

· NB-PDSCH Repetition (3 bits)

· MCS/TBS (3 bits)

· TTI length/ Resource Unit allocation (4 bits)

· NB-PDSCH ACK/NACK resource (12 bits)

· NDI (1 bit)

· Starting subframe (5 bits)
Proposal 2: The parameters in UL grants are:

· DL/UL Flag (1 bit)

· Subcarrier Allocation (6 bits)

· NB-PUSCH Repetition (3 bits)

· MCS/TBS (3 bits)

· TTI length/ Resource Unit allocation
(4 bits)

· NDI (1 bits)

· Starting subframe (5 bits)

· Redundancy Version (2 bits)

· TPC (2 bits)

· CSI Request (1 bit)
· Reserved (1 bit)
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