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1	Introduction
In this paper, we discuss some of the possible techniques in order to increase (S)PDCCH reliability:
· Compact DCI design
· (S)PDCCH repetition in time and/or frequency
· Extending CRC length to reduce FAR
[bookmark: p3][bookmark: b]2	Compact DCI Design
The straightforward approach to increase the (S)PDCCH reliability is to reduce the DCI payload in order to achieve lower coding rates. This can be done by either removing some DCI fields or reducing their sizes, e.g., MCS, TPMI, RA, etc. For any removed information field, the information can be indicated to the UE semi-statically via RRC signaling. 
Proposal 1: To increase the reliability of (S)PDCCH, the baseline approach should be to introduce compact DCI formats. 
3	(S)PDCCH Repetition
As the second approach, in order to reduce the coding rate, larger ALs can be considered. However, for short TTI lengths, since the number of (S)CCEs that a UE can monitor per CC is limited to reduce the UE’s processing burden, the candidates of large ALs, e.g., AL = 16 or 32 for subslot TTI, should be constructed from the candidates of lower ALs in different serving cells. Alternatively, SPDCCH repetition across different sTTIs of the same serving cell can provide lower coding rate, which is equivalent to using larger AL values.
In order to build candidates of large ALs, a UE can be configured with a set of CCs, over which, its search space is defined for monitoring these large ALs. An information field can be added in the DCI to indicate over which CC the PDSCH is assigned. For (S)PDCCH repetition, the UE effectively needs to perform multiple hypotheses across different sTTIs, which increases its processing burden. Since this is not desirable, ways to simplify the UE’s processing should be studied before adopting the SPDCCH repetition scheme.
Proposal 2: Only in case the compact DCI design is not sufficient to achieve a desirable reliability for the DL control channel, the coding rate can be reduced by (1) constructing candidates of large AL over RB sets across different serving cells, or (2) SPDCCH repetition across different TTIs over a single serving cell if the UE’s processing burden is manageable.
4	Extending CRC Length
The false alarm rate increases as a function of the number of BDs a UE needs to perform. Increasing FAR can negatively impact the possibility of meeting the URLLC requirements. In order to reduce FAR, the CRC length can be increased. Alternatively, some information fields can be set a priori to be used during the pruning step. However, it should be noted that both approaches effectively lead to increasing the DCI size. Hence, the impact of increasing CRC length on FAR and BLER of (S)PDCCH should be considered jointly.
Proposal 3: If it is identified that FAR should be reduced to meet the requirements, the impact of increasing the CRC length on both FAR and BLER should be investigated jointly.

5	Conclusions 
Proposal 1: To increase the reliability of (S)PDCCH, the baseline approach should be to introduce compact DCI formats. 
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Proposal 3: If it is identified that FAR should be reduced to meet the requirements, the impact of increasing the CRC length on both FAR and BLER should be investigated jointly.
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