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1 Introduction

In this contribution we address open issues for DCI formats for Rel-13 low complexity (LC) and coverage enhanced (CE) UEs [1]. For information on earlier RAN1 agreements, refer to [2]

 REF _Ref434603471 \r \h 
 \* MERGEFORMAT [3].

2 DCI formats
Support of transmission scheme corresponding to TM6
To support transmission scheme corresponding to TM6, the following two fields from DCI format 1B need to be added in addition to the fields in the DCI for DL grant for unicast PDSCH for TX diversity:
· TPMI information for precoding (2 for 2 antenna ports, 4 for 4 antenna ports)

· PMI confirmation for precoding
No other change to the DCI should be needed.

Proposal:

· Include TPMI and PMI in DCI for TM6 for LC/CE UEs.
Support of transmission scheme corresponding to TM9
To support transmission scheme corresponding to TM 9, the following field from DCI format 2C need to be added in addition to the fields in the DCI for DL grant for unicast PDSCH for TX diversity:
· The field “antenna port(s), scrambling identity (2bits)”

No other change to the DCI should be needed.

Proposal:

· Include “antenna port(s), scrambling identity (2bits)” in DCI for TM9 for LC/CE UEs.

DCI format scheduling RAR

In our view the DCI format scheduling unicast PDSCH with transmission scheme corresponding to TX diversity can also be used for scheduling RAR.
Proposal:

· The same DCI format is used for RAR as for unicast PDSCH.

DCI format scheduling SI update and other emergency data
In case of case of S_flag = FALSE, a number of notification bits need to be included in the DCI. Padding should be applied in order to obtain the same DCI size regardless of the S_flag value.

Proposal:

· Notification bits are required for SI update, ETWS, CMAS and EAB.

Number of DCI formats monitored by a UE at a given time for scheduling unicast PDSCH
From UE complexity point of view it is desired that the LC/CE UE only needs to monitor very few DCI formats at a time, ideally a single DCI format (but different DCI formats at different times depending e.g. on the configured transmission scheme).

Proposal:

· LC/CE UE is only required to monitor a single DCI format at a time.

UE-specific scheduling via CSS to allow reconfiguration of CE level, transmission schemes, etc, 

It has been agreed to introduce a 1st CSS for paging and a 2nd CSS for RAR for LC/CE UEs. It is FFS whether the UE continues to monitor the 2nd CSS after the random access procedure. For robustness reasons it may be beneficial that the UE can be scheduled with C-RNTI in CSS. However, in order to avoid complicated solutions we prefer that reconfiguration of CE level, transmission scheme, etc. is performed using UE-SS in Rel-13. Reconfiguration of CE level, transmissions schemes, etc. takes place during RRC Connection Setup or in RRC Connected Mode where the LC/CE UE will not be monitoring CSS. To ensure that a margin is designed in to handle channel condition deterioration, the UE-SS should include a conservative R (i.e., larger number of repetition than necessary for current CE level). The conservative R provides the opportunity for the eNB to send the RRC message to reconfigure the CE level.
Proposal:
· Rel-13 LC/CE UEs  do not support UE-specific scheduling via CSS.
DCI format for PUSCH HARQ-ACK to multiple UEs

It has been agreed that PUSCH HARQ feedback is realized using M-PDCCH. It has also been noted that this does not preclude HARQ feedback to multiple UEs by single M-PDCCH. However, for simplicity we prefer to not further consider such solutions in Rel-13.
Proposal:

· Rel-13 LC/CE UEs do not support PUSCH HARQ-ACK to multiple UEs.
DCI format for TPC commands
It has not yet been agreed whether to support DCI 3/3A type of TPC commands for LC/CE UEs. If it is supported, it is assumed that the size would be the same as for DCI for unicast UL grant. 

Proposal:

· Support DCI format 3/3A type of TPC commands, at least in CE mode A.

3 Conclusions

In this contribution we address open issues for DCI formats for LC/CE UEs. 

Proposals:
1. Include TPMI and PMI in DCI for TM6 for LC/CE UEs.

2. Include “antenna port(s), scrambling identity (2bits)” in DCI for TM9 for LC/CE UEs.

3. The same DCI format is used for RAR as for unicast PDSCH.

4. Notification bits are required for SI update, ETWS, CMAS and EAB.

5. LC/CE UE is only required to monitor a single DCI format at a time.

6. Rel-13 LC/CE UEs  do not support UE-specific scheduling via CSS.

7. Rel-13 LC/CE UEs do not support PUSCH HARQ-ACK to multiple UEs.

8. Support DCI format 3/3A type of TPC commands, at least in CE mode A.
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