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Discussion and Decision
1
Introduction
In relation to the sPDCCH design, the followings have been agreed during the sTTI study item phase:

Agreement:
· sPDCCH (PDCCH for short TTI) needs to be introduced for short TTI.
· Each short TTI on DL may contain sPDCCH decoding candidates
· CRS-based sPDCCH is recommended to be supported 

· FFS whether CRS-based sPDCCH can be transmitted in the legacy PDCCH region 

· DMRS-based sPDCCH is recommended to be supported 

· Design of both CRS-based sPDCCH and DMRS-based sPDCCH will be studied further. 

Conclusions:

· A maximum number of BDs will be defined for sPDCCH in USS

· In case 2-level DCI is adopted, any DCI for sTTI scheduling carried on PDCCH may be taken into account in the maximum total number of BDs 

· FFS whether the maximum number is dependent on the sTTI length

· FFS whether the maximum number of blind decodes for (E)PDCCH is reduced in subframes in which the UE is expected to perform blind decodes for sPDCCH

· FFS whether a UE may be expected to monitor both EPDCCH and sPDCCH in the same subframe

· FFS whether the maximum number of BDs on PDCCH is changed from the legacy number

·  if DCI on PDCCH is for sTTI scheduling

In this contribution, we discuss further on sPDCCH search space design.
2
Search space configuration
An sPDCCH region in which sPDCCH candidates are monitored can be located in each sTTI and the sPDCCH region can be used as a UE-specific search space for downlink DCI transmission as well as uplink grant. As similar to legacy PDCCH region, a UE monitors a UE-specific search space in a sPDCCH region for both downlink and uplink transmission. To reduce the blind decoding complexity, the DCI format size for DL DCI and UL DCI can be matched.
Proposal-1: a single sPDCCH search space is configured for both DL DCI and UL DCI

Given that a UE may receive sPDSCH and/or PDSCH in a subframe, a UE configured for sTTI operation may need to monitor legacy PDCCH and sPDCCH in a same subframe. As a result, the blind decoding complexity gets increased and it becomes more significant as the number of sPDCCH regions becomes larger in a subframe.
A trade-off between blind decoding complexity and scheduling flexibility always has been an issue when a new DL control channel search space is defined and the blind decoding complexity has been kept in a certain level with new types of DL control channels (e.g., EPDCCH, MPDCCH). Therefore, it is appropriate to keep the blind decoding complexity as before when a UE needs to monitor both legacy PDCCH and sPDCCH search spaces.
Proposal-2: the blind decoding complexity remained same irrespective of the number of sPDCCH regions in a subframe
The blind decoding complexity of sPDCCH monitoring is closely related to the number of sPDCCH regions in a subframe as well as the number of sPDCCH decoding candidates in each region. In order not to increase the blind decoding complexity, a UE may need to monitor a subset of sPDCCH regions or the number of sPDCCH decoding candidates in each sPDCCH region may need to be reduced when the number of sPDCCH regions gets increased. Since skipping one or more sPDCCH regions due to blind decoding complexity may result in scheduling restriction of one or more sTTI resources, it seems to be appropriate to reduce sPDCCH decoding candidates in each sPDCCH region when the number of sPDCCH regions get increased.

Proposal-3: the number of sPDCCH decoding candidates in an sPDCCH region is reduced if the sTTI length gets shorter
3
Summary
In this contribution, we discussed on sPDCCH search space design. From the discussions, we propose the followings:

Proposal-1: a single sPDCCH search space is configured for both DL DCI and UL DCI

Proposal-2: the blind decoding complexity remained same irrespective of the number of sPDCCH regions in a subframe

Proposal-3: the number of sPDCCH decoding candidates in an sPDCCH region is reduced if the sTTI length gets shorter
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