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1 Introduction

In the RAN1##91 meeting, the following agreements on DL control were achieved:
Agreement:

The size of MIMO-related field (e.g., TPMI information for precoding, precoding information) in DL sDCI format is the same as that in legacy LTE.

Agreement:

In case DCI and sDCI sizes are aligned, a 1-bit sDCI/DCI flag is inserted into the baseline fields of DL and UL sDCI format in sTTI number #0.
Agreement: [RAN2 impact]
Per RB-set, a UE can be configured to operate in one of the following four modes of sPDCCH rate-matching operation 

· Mode 1: UE rate-matches only around the sDCI scheduling the sPDSCH (if transmitted in the sPDCCH RB-set), otherwise no rate-matching is performed for the RB set. 

· Mode 2: UE rate-matches around the whole sPDCCH RB set 

· Mode 3: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is found in the RB-set, otherwise no rate-matching is performed for the RB set. 

· Mode 4: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is not found in the RB-set, otherwise UE rate-matches only around the sDCI scheduling the sPDSCH (if transmitted in the sPDCCH RB-set)

· In case two RB sets are overlapping where the sDCI scheduling the sPDSCH, the sDCI is assumed to be found in both RB sets.

Agreement:
· 2-bit L1-based dynamic sPDCCH reuse indication is present in sPDSCH assignments transmitted on sPDCCH if L1-based re-use indication is configured by higher layers.
· NOTE:  
Regardless of RRC configured rate-matching mode and dynamic L1-based re-use indication, the SPDSCH is rate-matched around the corresponding sPDSCH assignment.

Agreement: 

For CRS-based sPDCCH transmission using SFBC, the modulated symbols are not mapped to the orphan REs (i.e. skip the orphan REs)

· Note: An orphan RE is present in an sREG in case of an odd number of available REs

In this contribution, we will further discuss some remaining issues on DL control channel design in sTTI. 
2 Aspects on sDCI 
2.1 MIMO-related fields in sDCI format
As discussed in [1], the tables of content of precoding information field for 2 and 4 antenna ports in DCI format 7-1C are not aligned with the agreement in RAN1#91 meeting, where 1 extra bit is used to indicate the precoding information in DCI format 7-1C compared to that in legacy LTE. Therefore, these two tables in the current 36.212 should be revised by removing some redundant entries. Details are in the paper (R1-1801382, [2]).   
Proposal 1:  Revise Table 5.3.3.1.19-1 and Table 5.3.3.1.19-2 in 36.212 by removing entries 5, 6 and 10~15 in Table 5.3.3.1.19-1 and removing some entries for 3 layers transmission in Table 5.3.3.1.19-2. The details are in the paper (R1-1801382, [2]).
2.2 DCI/sDCI alignment in sTTI 0
According to the agreement in the RAN1#91 meeting, in case DCI and sDCI sizes are aligned, a 1-bit sDCI/DCI flag is inserted into the baseline fields of DL and UL sDCI format in sTTI number #0. As analyzed in [1], the DCI size and sDCI size are the same in many cases. For example, the size of format 1A and format 7-1A with resource allocation type 0 are both 28-33 bits, in case the bandwidth is 20MHz. Besides, In case the bandwidth is 10MHz, the size of format 1A and format 7-1A type 2 are both 26-31 bits. In addition, it is very likely that the size of format 1B and format 7-1B are the same in many cases also. If we do not insert the 1-bit flag, UE cannot determine whether the detected one is DCI or sDCI, in case the size of them is same. Hence, it is necessary to insert the 1-bit sDCI/DCI flag to distinguish them.
Proposal 2: 1-bit sDCI/DCI flag should be inserted in DL and UL sDCI formats in sTTI number #0. The details are in the paper (R1-1801381, [1]).
3 Aspects on sPDSCH rate-matching behavior
3.1 Support one more mode for sPDSCH rate-matching
According to the agreements, there are four rate-matching modes configured by higher layer. If mode 1 for a sPDCCH RB set is configured, which means UL Grant cannot be transmitted in the sPDCCH RB set, so another sPDCCH RB set should be configured to transmit UL Grant. Mode 1 is defined for one UE case to achieve high sPDCCH resource utilization, but it will result in that another sPDCCH RB set in Mode 2/3/4 will be needed for UL grant, which will also lead to low sPDCCH resource utilization since the whole sPDCCH RB set for UL grant cannot be reused for sPDSCH.

In order to provide the possibility of high sPDCCH resource utilization, two options can be considered:

· Option 1: Mode 5 is added, which can be configured by higher layer.

· Mode 5: UE rate-matches only around the sDCI scheduling the sPDSCH or sPUSCH (if transmitted in the sPDCCH RB-set), otherwise no rate-matching is performed for the RB set.
· Option 2: Regardless of RRC configured rate-matching mode and dynamic L1-based re-use indication, the sPDSCH is rate-matched around sDCI scheduling the sPDSCH and/or sPUSCH.
For option 2, in case UE misses the UL Grant, if UL Grant is always rate-matched, sPDSCH performance may be degraded, so option 1 is preferred. eNB can configure Mode 5 when UL Grant is with high reliability.
Proposal 3: The following mode 5 should be supported for rate-matching operation and can be configured by higher layer.

· Mode 5: UE rate-matches only around the sDCI scheduling the sPDSCH or sPUSCH (if transmitted in the sPDCCH RB-set), otherwise no rate-matching is performed for the RB set.
3.2 Orphan RE issue
According to the agreement, an orphan RE is not used for CRS-based sPDCCH transmission using SFBC. However, there is no agreement on whether the orphan RE is used for sPDSCH transmission or not. In TS 36.211 [3], the following is captured:
For slot or subslot-based PDSCH, the following additions and exceptions hold in addition to those in clause 6.4:

-
PDSCH is not mapped to resource elements used by the associated SPDCCH, or used for UE-specific reference signals associated with SPDCCH
Based on above text in the current specification, it may mean that sPDSCH could be mapped to the orphan RE since sPDCCH will not be mapped to the orphan RE. In order not to increase additional complexity to implementation, it is preferred that sPDSCH is not mapped to the orphan RE(s) in case of CRS-based sPDCCH transmission using SFBC.

Proposal 4:  sPDSCH is not mapped to the orphan RE(s) in case of CRS-based sPDCCH transmission using SFBC.
· Note: An orphan RE is present in an sREG in case of an odd number of available REs

4 Conclusion
The contribution mainly discusses remaining issues on DL control. Based on the discussion, we have the following proposals:

Proposal 1:  Revise Table 5.3.3.1.19-1 and Table 5.3.3.1.19-2 in 36.212 by removing entries 5, 6 and 10~15 in Table 5.3.3.1.19-1 and removing some entries for 3 layers transmission in Table 5.3.3.1.19-2. The details are in the paper (R1-1801382, [2]).
Proposal 2: 1-bit sDCI/DCI flag should be inserted in DL and UL sDCI formats in sTTI number #0. The details are in the paper (R1-1801381, [1]).

Proposal 3: The following mode 5 should be supported for rate-matching operation and can be configured by higher layer.

· Mode 5: UE rate-matches only around the sDCI scheduling the sPDSCH or sPUSCH (if transmitted in the sPDCCH RB-set), otherwise no rate-matching is performed for the RB set.
Proposal 4:  sPDSCH is not mapped to the orphan RE(s) in case of CRS-based sPDCCH transmission using SFBC.

· Note: An orphan RE is present in an sREG in case of an odd number of available REs
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