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1. Introduction
At the previous RAN1 meetings, following agreements and working assumptions were achieved [1] – [2]:
	Agreements:
· One or multiple RB set(s) is configured by higher layer signaling for sPDCCH frequency resource of a UE
· FFS on the number of RB sets for a UE
· FFS on the number of RBs per set
· FFS the number of symbols per RB set

Working assumption
· A sPDCCH RB set can be configured to a UE by higher-layer signalling either with distributed or localized mapping of sCCE to sREG
· FFS if more than one RB set is supported 
· FFS if more than one set can be distributed/localized

Working assumption
· A UE can be configured with one or two sPDCCH RB set(s) containing the UE’s user-specific sTTI search space.
· FFS whether more than two can be configured to a UE
· To be confirmed by RAN1#89

Agreement:
· An sREG consists of 1 RB within 1 OFDM symbol including REs for CRS and/or DMRS applied to DMRS based sPDCCH

Working Assumption:
· An sREG consists of 1 RB within 1 OFDM symbol including REs for CRS and/or DMRS applied to CRS based sPDCCH
· To be confirmed by RAN1#89

Agreement:
The number of OFDM symbols per RB set for CRS based sPDCCH for 2/3-symbol sTTI is 1 or 2 configured by higher layer
· FFS: 
· UE capability on:
· The HARQ Ack/UL grant timing dependent on the number of configured symbols for CRS based sPDCCH 

Agreement:
· The number of OFDM symbols per RB set for CRS based sPDCCH for 1-slot sTTI is 1 or 2 configured by higher layer.
· FFS: 3 OFDM symbols

Agreement:
RAN1 will not pursue CDM-F based DMRS pattern for sPDCCH



In this contribution, we present our views on sPDCCH design.
2. sPDCCH design
2.1. sREG
sREG definition was agreed for DMRS based sPDCCH, while is still working assumption for CRS based sPDCCH. The main benefit of dimensioning sREG by RB/symbol is to enable efficient TDM/FDM multiplexing between sPDCCH and sPDSCH. The same should be true for CRS based sPDCCH.
Proposal 1:
· Confirm the following working assumption:
· An sREG consists of 1 RB within 1 OFDM symbol including REs for CRS and/or DMRS applied to CRS based sPDCCH

2.2. sCCE
A number of sREGs forms an sCCE. For NR, it was agreed that one NR-REG consists of 1 RB within 1 OFDM symbol including REs for RS, and then the following working assumption was made; one NR-CCE consists of 6 REGs. For this, RS density of around 1/3 and the DCI payloads of 20 + 16 bits and 60 + 16 bits are considered. All these considered assumptions are well aligned with the LTE case and hence, sCCE can be defined similarly. Note that for LTE case, even for DMRS based sPDCCH, CRS REs cannot be removed and needs to be taken into account as the overhead. However, this can be resolved by using higher aggregation level.
As for the sCCE-to-sREG mapping, both localized and distributed mapping should be supported. Localized mapping is mainly for UE-specific precoding case, while distributed mapping is mainly for diversity case without UE-specific precoding. Therefore, localized mapping should be at least for DMRS-based sPDCCH, while distributed mapping should be at least for CRS-based sPDCCH.
Proposal 2:
· An sCCE consists of 6 REGs.
· Localized mapping for sCCE to sREG is supported at least for DMRS-based sPDCCH.
· Distributed mapping for sCCE to sREG is supported at least for CRS-based sPDCCH.

2.3. sPDCCH candidates
sPDCCH is formed by one or multiple sCCEs. The number of sCCEs forming a sPDCCH is called aggregation level. eNB can control the coding rate of a sPDCCH by selecting the aggregation level. From UE point of view, since the UE does not know which aggregation level is used to deliver the sPDCCH, UE needs to perform blind decodes. As the baseline, 1, 2, 4, 8 aggregation levels should be considered. 
It is desirable to minimize the number of blind decodes. Unlike PDCCH, sPDCCH monitoring is configured by higher-layer. Therefore, the set of blind decodes per sPDCCH monitoring occasion can be configured by higher-layer to reduce the blind decoding efforts. 
Proposal 3:
· An sPDCCH candidate consists of 1, 2, 4, or 8 sCCEs.
· UE performs blind decodes of one or multiple sPDCCH candidates per sPDCCH monitoring occasion.

3. Conclusion
In this contribution, we discussed sPDCCH design and proposed the following:
Proposal 1:
· Confirm the following working assumption:
· An sREG consists of 1 RB within 1 OFDM symbol including REs for CRS and/or DMRS applied to CRS based sPDCCH
Proposal 2:
· An sCCE consists of 6 REGs.
· Localized mapping for sCCE to sREG is supported at least for DMRS-based sPDCCH.
· Distributed mapping for sCCE to sREG is supported at least for CRS-based sPDCCH.
Proposal 3:
· An sPDCCH candidate consists of 1, 2, 4, or 8 sCCEs.
· UE performs blind decodes of one or multiple sPDCCH candidates per sPDCCH monitoring occasion.
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