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1 Introduction

In the last meeting, regarding on DCI formats for MTC UEs, following agreements were made [1].
	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


Also, regarding on DCI with P-RNTI for paging, following agreements were made [1].

	RAN1#82bis agreement:
· In each Paging Occasion (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 contribution, we provide our views on remaining issues on DCI design for Rel-13 low-complexity UEs.
2 DCI contents
2.1 Remaining issues DCI contents for unicast data scheduling
· HARQ process number field for UL grant

In the last meeting, a working assumption regarding on synchronous HARQ operation for PUSCH was made [1]. However, some significant problems would be happened as discussed in our companion contribution [2]. For example, a UE cannot receive UL grant or HARQ A/N due to invalid downlink subframe. Another problem is that the synchronous HARQ-ACK timing should be somewhat aligned with starting subframe of M-PDCCH. Considering various issues, it is desirable to utilize asynchronous HARQ-ACK timing for PUSCH transmission. Then, HARQ process number field is required for UL grant also. Depending on MCS field design, RV field may or may not be needed.
· DCI contents for transmission scheme corresponding to TM6
If a UE is configured to use transmission scheme corresponding to TM6 for unicast PDSCH transmission, following additional fields can be added in addition to DL grant for unicast PDSCH for TX diversity.

· TPMI information for precoding (2 bits for 2 antenna ports, 4 bits for 4 antenna ports)

· PMI confirmation for precoding (1 bit)
· DCI contents for transmission scheme corresponding to TM9
If a UE is configured to use transmission scheme corresponding to TM9 for unicast PDSCH transmission, following additional field can be added in addition to DL grant for unicast PDSCH for TX diversity.

· Antenna port(s), scrambling identity (2bits)
Proposal 1: HARQ process number field is included in UL grant.

Proposal 2: DCI contents for transmission scheme corresponding to TM6 include ‘TPMI information for precoding’ and ‘PMI confirmation for precoding’ in addition to DL grant for unicast PDSCH for TX diversity.
Proposal 3: DCI contents for transmission scheme corresponding to TM9 include ‘Antenna port(s), scrambling identity’ in addition to DL grant for unicast PDSCH for TX diversity.

2.2 Remaining issues for DCI contents broadcast data scheduling

· DCI contents for scheduling RAR
To schedule RAR, in our perspective, same DCI contents/format for scheduling unicast PDSCH for TX diversity can be used. Among DCI format M1A (for CE Mode A) and DCI format M1B (for CE Mode B), DCI format used for RAR scheduling can be selected based on CE Mode of corresponding PRACH resource set.
· DCI contents for SI update and other emergency data
For SI update and other emergency data, DCI contents for paging can be composed by following fields.
· S_flag (1 bit)

· SI update (1 bit)

· ETWS (1 bit)
· CMAS (1 bit)
· EAB (1 bit)
To make a UE assume the same DCI size regardless of S_flag = FALSE or TRUE, the rest of bits would be set to ‘0’.

Proposal 4: To schedule RAR, same DCI contents for scheduling unicast PDSCH for TX diversity can be used.

Proposal 5: For SI update and other emergency data, DCI contents include S_flag (1 bit), SI update (1 bit), ETWS (1 bit), CMAS (1 bit), and EAB (1 bit). Zero padding is used to align DCI size to DCI contents for paging message scheduling.
3 DCI monitoring

In legacy specification, a UE monitors two DCI formats for unicast PDSCH scheduling in USS and also monitors DCI format for unicast PDSCH scheduling corresponding to TX diversity transmission scheme in CSS. The main purpose of these behaviors is to handle ambiguity/fallback issues from RRC reconfiguration.

For MTC UEs, similar issues can be happened such as reconfiguration of CE level and transmission scheme for PDSCH. To make these reconfigurations work, a UE can monitor C-RNTI based DCI in CSS. In this case, DL grant for unicast PDSCH scheduling for TX diversity can be utilized. Search space design and monitoring behavior of CSS for UE-specific data scheduling and USS are described in our companion contribution [3].
However, to reduce UE complexity and LLR buffer size, in USS, a UE can monitor one DCI size based on configured transmission scheme for PDSCH. 
Proposal 6: A UE monitors C-RNTI based DCI in CSS.

Proposal 7: A UE monitors one DCI size based on configured transmission scheme for PDSCH scheduling in USS.

4 Conclusion 

In this contribution, we provided our views on remaining issues for DCI design and following proposals.
Proposal 1: HARQ process number field is included in UL grant.

Proposal 2: DCI contents for transmission scheme corresponding to TM6 include ‘TPMI information for precoding’ and ‘PMI confirmation for precoding’ in addition to DL grant for unicast PDSCH for TX diversity.
Proposal 3: DCI contents for transmission scheme corresponding to TM9 include ‘Antenna port(s), scrambling identity’ in addition to DL grant for unicast PDSCH for TX diversity.

Proposal 4: To schedule RAR, same DCI contents for scheduling unicast PDSCH for TX diversity can be used.

Proposal 5: For SI update and other emergency data, DCI contents include S_flag (1 bit), SI update (1 bit), ETWS (1 bit), CMAS (1 bit), and EAB (1 bit). Zero padding is used to align DCI size to DCI contents for paging message scheduling.
Proposal 6: A UE monitors C-RNTI based DCI in CSS.

Proposal 7: A UE monitors one DCI size based on configured transmission scheme for PDSCH scheduling in USS.
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