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Discussion and Decision
1
Introduction
In this contribution, we consider some DCI design issues for LC-MTC and CE UEs.
2
DCI Design
In RAN1#82bis, it was agreed that –

· Confirm the Working Assumption with the revised description of the same:

· Following four DCI formats are defined.

· DCI format used for scheduling PDSCH for no and small repetition levels. (=DCI format M1A)

· DCI format used for scheduling PUSCH for no and small repetition levels. (= DCI format M0A)

· DCI format used for scheduling PDSCH for other repetition levels. (= DCI format M1B) 

· DCI format used for scheduling PUSCH for other repetition levels. (= DCI format M0B)

· DCI format M1A size and DCI format M1B size can be different

· DCI format M0A size and DCI format M0B size can be different

· FFS whether DCI format M1A size and DCI format M0A size are same

· FFS whether DCI format M1B size and DCI format M0B size are same

· UE monitors only either of following. 

· to receive only DCI format M1A and DCI format M0A

· to receive only DCI format M1B and DCI format M0B

· FFS DCI format described here can be from the existing DCI format size(s)

· DCI format M1A size and DCI format M0A size are targeted to be the same
· DCI format M1B size and DCI format M0B size are targeted to be the same

In [1], it was shown that the M-PDCCH overhead for PDSCH/PUSCH transmission is high relative to the data channel since the BLER target is 1% for the M-PDCCH versus 10% for the data channels. For DCI formats M0B and M1B, the DCI size should be reduced as much as possible. Possible reduction may be based on –
· Narrowband index: if the PDSCH uses the same narrowband as the M-PDCCH, this field can be eliminated.

· PRB assignment: if 6 PRBs are always used, this field can be eliminated.

· MCS: valid MCS entries can be reduced, thus smaller number of bits would be required.
· HARQ process number: smaller number of bits would be required as the maximum number of HARQ processes is smaller for medium/large repetition levels.
· TPC for PUCCH: transmit power control may not be needed for PUCCH; hence this field can be eliminated.
· Redundancy version: fixed redundancy version cycling can be used; hence this field can be eliminated.

In CE Mode B, 6 PRBs can always be used. However, it should still be possible to indicate a narrowband index instead of having this fixed to the same narrowband as the M-PDCCH. This is to prevent potential M-PDCCH blocking and also to provide load balancing capability.
Proposal 1: For M1B, 6 PRBs are always used and therefore there is no need for the PRB assignment field. However, the narrowband index is still needed.
One field that is needed in both M1A and M1B is the number of repetitions for the PDSCH. In this case, it was agreed that the repetition number is dynamically indicated based on a set of values configured by higher layers. However, it is to be determined how many bits are to be used for this field. It is proposed to define multiple sets of repetition values, each corresponding to one specific coverage enhancement requirement or one specific MCS level. The UE can get the repetition level through the indicated TBS and the coverage enhancement requirement/MCS level.
Proposal 2: UE is configured with possible sets of repetition values. The eNB can indicate one of the values through the indicated TBS and the coverage enhancement requirement/MCS level.

In CE Mode B for the uplink, 1 PRB can always be used requiring 3 bits for signalling. However, it should still be possible to indicate a narrowband index instead of having this fixed a predetermined narrowband. 

Proposal 3: For M0B, the size of the PRB assignment field is 3 bits. Narrowband index is needed.
In the uplink grant, the eNB has the ability to also request CSI report. This field should also be included in M0B which is used for CE Mode B. This is because the eNB can still obtain relevant CSI information (e.g. long-term report about interference level) from various configured measurement narrowbands
Proposal 4: Aperiodic CSI is supported in CE Mode B.
3
Conclusion

In this contribution, we consider some remaining DCI design issues and make the following proposals –

Proposal 1: For M1B, 6 PRBs are always used and therefore there is no need for the PRB assignment field. However, the narrowband index is still needed.

Proposal 2: UE is configured with possible sets of repetition values. The eNB can indicate one of the values through the indicated TBS and the coverage enhancement requirement/MCS level.

Proposal 3: For M0B, the size of the PRB assignment field is 3 bits. Narrowband index is needed.

Proposal 4: Aperiodic CSI is supported in CE Mode B.
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