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1 Introduction
There are following progress made related to design of DCI,
RAN1#82bis agreement:
· 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

This contribution discusses the principles to specify DCI format M0A and M1A, and further discussion of DCI contents for some fields for MTC transmission. 
2 Principles for defining DCI format in CE mode A
2.1 The functionality of DCI format
In RAN1#82bis meeting, CE modes are defined for RRC_CONNECTED UEs to semi-statically configure a set of UE behaviors for both low-complexity UEs and normal complexity UEs. For CE mode A, it is further agreed that the same DCI format M0A (M1A) for UL (DL) is used for both no repetition and small number of repetition case so that a unique indication can be dynamically provided without the need of frequently changing the formats/contents. Both of the trends are to guarantee that the UE operation when requiring no more than small coverage enhancement is expected to be as similar as possible to a legacy UE. In this sense, it can be more important to make the eMTC WI features applicable to possible use cases for future LTE UEs. 
We could specify format M0A/M1A  in existing DCI format(s) to make the potential use cases scalable. For example we have 1 dB enhancement for VoLTE from R12 LTE coverage enhancement WI. It may be possible for a narrowband UE (such as a smart watch) to operate VoLTE, by using some eMTC techniques if it is allowed to use similar dynamic resource indication as a normal UE does, with restricted resource allocation however maybe not in either CE mode A or B. Then the UE may not need to suffer from the latency arising due to overall eMTC design and can benefit from M-PDCCH/EPDCCH enhancement by only use a well optimized physical control channel. Alternatively we could start from the design of each individual field, introduce an entirely new format and let LC/CE UEs fit into the specification when corresponding UE behavior is referred to, which may lead to a lack of high level commonality.
Therefore we propose:

Proposal 1: The existing DCI formats 0/1A should be considered for the realization of functionality of format M0A/M1A.

2.2 The fields usage and their specifications
As observed in [1], taking the fields of DL assignment as an example the following field seems agreeable to not be required for LC/EC UEs in CE mode A:
· Carrier indicator, where 3 bits can be saved to not have this field. Note current format 0/1A also support 0 bit for this field.
The following fields may be reduced in size:

· PRB assignment, where arguments are raised for whether to have 5 bits or other size(s)　to achieve a trade-off between signalling overhead and flexibility. On the other hand if 6-bit bitmap is used we could get full flexibility of the usage of each PRB without much overhead concern of 1 bit difference by small number of repetitions. 
· MCS, probably can be reduced from 5 bits to 4 or 3 bits.
On the other hand, the following indications are needed:

· Narrowband index, which is essentially another part of PRB assignment;

· Repetition number of PDSCH, which is closely related to MCS;

· Repetition number of M-PDCCH, maybe a new indication but not yet agreed to be explicit.

Overall we can observe in terms of functionality, at most one new field may be needed to the existing format 0/1A. The bits reduced from existing fields are not really saved from the overall DCI size, and if implicit indication can be adopted for R of M-PDCCH, the specification efforts can be much less. 

Proposal 2: The field of NB index is combined in the specification with PRB assignment field.

Proposal 3: The field of repetition number of a data channel is combined with MCS field.

3 Considerations on some DCI fields
Signalling overhead can be a concern for the DCI format design for CE mode B, however for some certain fields it seems not a good choice to have significantly reduced size of bits. The performance benefit from dynamic indication may be lost in that case, and that degradation once happened may last for several hundreds of TTIs which could have an impact on the whole system:

· SRS request in mode A, 1 bit should not be a concern considering its usefulness and no repetition case.

· The narrowband index and PRB assignment in mode B, which may be the most important field in DCI. In the case of large number of repetitions, if only a NB index or always 6-PRB is indicated, probably during several hundreds of times the NB resource cannot be used for any other UEs. The resource allocation by a network should be designed with optimizations not only for a single UE. We should also consider the impact of the design from system perspective. Therefore to only indicate a narrowband is a significant scheduling restriction and resource allocation allowing not 6-PRB should be used. 
· Repetition indication for PDSCH containing paging, for which there is proposal that the size is the same to the field size of repetition index for PDSCH in unicast DL grant in CE mode B. There is related discussion on the terminology of repetition level/CE level/repetition number. If the repetition indication refers to a certain repetition level, it seems unclear about the intention of that proposal. We have agreed that the M-PDCCH search space for paging includes M-PDCCH candidate(s) with the highest CE level configured in the cell. Similar to Paging, the eNB transmitted PDSCH regardless of UE’s repetition level. Besides, the available subframe for DL unicast data and Paging may be different, and the set of repetition number may also need to consider this issue. 
· M-PDCCH Narrowband location for Msg3 re-tx/Msg4 is indicated by DCI: This field should be included to address congestion problem when one narrowband for the M-PDCCH is used for multiple UEs in a semi-static way. If multiple narrowbands are configured by SIB, the UE may have to use a pre-defined way to find out which narrowband to use, e.g. PRACH resources set and/or PRACH CE level. This may further lead to load imbalance as a group of UEs with the same CE level may be configured to use the same narrowband, and some other narrowbands are not used even if they are available. 
4 Conclusions

In this contribution we provided high level considerations on the realization of DCI content/format and its specification. Our proposals are given below:
Proposal 1: The existing DCI format 0/1A should be considered for the realization of functionality of format M0A/M1A.

Proposal 2: The field of NB index is combined in the specification with PRB assignment field.

Proposal 3: The field of repetition number of a data channel is combined with MCS field.
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