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1. Introduction
At the last meeting, the frame structure for the MTC was agreed as follows [1]. 
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
In addition, an email discussion thread was open to discuss the remaining issues mainly regarding the detailed contents in different DCIs and the skeleton fields are formed.  In this contribution, we will continue to address the remaining issues on the basis of the DCI skeleton in the email discussion and share our views.
2. Discussion

2.1. DCI contents for unicast scheduling
Fields common for DL grant and UL grant

· Narrow band index and PRB assignment within a narrowband
In the previous meetings, it was agreed that narrowband location of both PDSCH and PUSCH are indicated by the DCI for Rel-13 low complexity UEs in normal coverage under cross-subframe scheduling [1], [2]. Therefore, a field to indicate narrowband for PDSCH/PUSCH transmission should be defined in DCI for coverage enhancement (CE) mode A. As for CE mode B, the same narrowband scheduling or frequency hopping based on a certain pattern can be applied. Thus, this filed may not be needed for enhanced coverage case. Instead, when frequency hopping is applied, frequency hopping pattern would need to be indicated by the DCI as described below. So this field can be reused for the frequency hopping pattern indication. In addition, PRB assignment within a narrowband would be needed. The resource assignment for the bandwidth of 1.4 MHz in current system can be reused at least in CE mode A. For the enhanced coverage case, some optimization can be considered such as larger granularity or even removing this field by assuming the whole narrow band will be assigned. 

· Modulation and coding scheme

Since Rel-13 low complexity UE only supports QPSK and 16QAM, then the MCS fields can be compressed to 3 bits at least for both CE modes.

· Repetition number of data channel
At the RAN1 #80b meeting, it was agreed that the repetition level for at least the unicast PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers [2]. In our understanding, 2 bits for both CE modes suffices. Some companies prefer 3 bits in CE mode B to support more efficient repetitions by finer granularity. But, in coverage enhance mode B, the accuracy of the measurement can be guaranteed and the precise repetition number selection can’t be achieved. However, we are fine with going with joint encoding with MCS field but the total size for them should be kept no more than 5 bits.  

· Frequency hopping pattern indication
In CE mode B, frequency hopping according to a certain pattern is beneficial to harvest the frequency diversity gain. It is possible to include the field to indicate the frequency hopping pattern in DCI for CE mode B.

· TPC command
In CE mode A, power control of PUCCH/ PUSCH is needed and the TPC filed should be kept in the DCI. As for the CE mode B, the maximum transmission power can be assumed and this field may not be necessary. 
Fields specific for DL grant

· RV
In CE mode A, RV field should be kept. For CE mode B, single RV value or RV pattern similar to that for PUSCH retransmission can be considered and this field can be removed accordingly.  
· ARO
In CE mode A, it was agreed to include the ARO. For CE mode B, we slightly prefer to keep this field to avoid the resource collision. 
· Antenna port, scrambling sequence and number of layers
Since TM 9 is supported for MTC and this field should be included when TM 9 is configured. Considering there is no possibility to support more than one layer, so this filed can be compressed to 2 bits at least. 
· TPMI information for precoding & PMI confirmation for precoding
At the last meeting, it was agreed that TM 6. Field of TPMI information for precoding and field of PMI confirmation for precoding are needed at least for CE mode A if TM 6 is configured.  As for CE mode B, TPMI information is still needed. While whether support the PMI confirmation for precoding depends on whether support the aperiodic CSI feedback in CE mode B. 
Fields specific for UL grant
· CS and OCC index

At least in CE mode B, this field is not needed since it is quite difficult to perform the multiplexing in UL when the SINR is low. 
· CSI request
In CE mode A, this field can be retained to obtain the frequency selective gain. In CE mode B, some companies propose to remove this field by not supporting aperiodic CSI feedback. Since periodic CSI feedback is not supported for CE mode B, if the aperiodic CSI is not supported either, we have concerns on how to perform the MCS selection and repetition level selection without CSI feedback. 
Proposal 1: Support 2 bits to indicate the repetition number of PDSCH/PUSCH

Proposal 2: Keep the CSI request filed in both CE mode A and CE mode B
2.2. DCI contents for Paging
At the last meeting, it was agreed that a flag in paging DCI will indicate whether there is an associated PDSCH.

Agreement:

· In each PO, an RRC idle UE monitors one DCI type

· The DCI include an indication (e.g. S_flag)

· An indication (e.g. S_flag) used in the DCI with P-RNTI for paging

· If S_flag=TRUE, the rest of DCI bits carries scheduling information of PDSCH for paging message

· If S_flag=FALSE, the rest of DCI bits carries system information update, ETWS, CMAS, and EAB without scheduling information of PDSCH

 In this section, we will discuss the field in paging DCI.

· MPDCCH repetition number

It was agreed that MPDCCH repetition number is indicated via 2 bits in DCI to avoid misunderstanding on the UE side. This filed should be included in all paging MPDCCH (both S_flag=TRUE and S_flag_FALSE) as well for the same reason. 

As for the other fields, we will discuss them when different S_flag values are set. 
S_flag=TRUE
· Narrow band index and PRB assignment within a narrowband
Although some companies consider restricting a set of narrow bands and indicating one narrow band just within the restricted narrow bands, the motivation for this restriction is not clear for us and this kind of restriction even sacrifices the flexibility. Thus, same narrow band index indication principle with the unicast scheduling should be applied from our perspective. As for the PRB assignment within a narrowband, we are fine with removing it by assuming always 6 PRBs are allocated. 
· MCS and PDSCH repetition number

As we discussed in the unicast scheduling, MCS field can be compressed to 3 bits. As for the PDSCH repetition number, no matter in CE mode A and CE mode B, always 2 bits are utilized for the indication. Joint encoding MCS and PDSCH repetition number is also considered, but the total size should be no more than 5 bits.

S_flag=FALSE

How to utilize the bits in the DCI for the indication of system information update, ETWS, CMAS, and EAB or something else should depend on RAN2 discussion
Proposal 3: Include the repetition number for the M-PDCCH in the all paging MPDCCHs
2.3. UL grant in RAR
The UL grant in RAR is used to schedule the Msg.3 (PUSCH), thus the following PUSCH scheduling related fields should be kept the same as that in the PUSCH DCI. 
· Narrow band index and PRB assignment within the narrow band

· MCS 

· PUSCH repetition number

Besides, as we discussed in our companion contribution [2], it is more reasonable to separate the search space for RAR scheduling and the search space for the MPDCCH of Msg.3 Retransmission and Msg.4 scheduling. Thus the M-PDCCH narrowband location for Msg3 retransmission/Msg4 should be included as well.
Proposal 4: Include the MPDCCH narrow band location for Msg.3 retransmission/ Msg.4 in the UL grant of RAR
3. Conclusion
In this contribution, we discussed the remaining issues of DCI design regarding the detailed contents in different DCI types. Based on the discussion, our views are shared as follows
Proposal 1: always using 2 bits to indicate the repetition number of PDSCH/PUSCH

Proposal 2: Keep the CSI request filed in both CE mode A and CE mode B
Proposal 3: Include the repetition number for the M-PDCCH in the all paging MPDCCHs
Proposal 4: Include the MPDCCH narrow band location for Msg.3 retransmission/ Msg.4 in the UL grant of RAR
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