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Introduction
In RAN1 NR Ad-Hoc#2 Meeting [1], there were several agreements which could potentially impact the decision on the group-common PDCCH structure: 
Agreements:
· UE is configured with a CORESET to monitor group-common PDCCH.
· When configured, the group-common PDCCH follows the same CORESET configuration (e.g., REG-to-CCE mapping) of the CORESET.
· A group-common PDCCH is formed by an integer number of CCEs.
· The CORESET for the monitored group-common PDCCH carrying SFI can be the same or different from the CORESET for the monitored PDCCH for other types of control signalling.

In this document we discuss the impact of the latest agreements on the structure of group-common PDCCH.
Discussion 
Based on the latest agreements, the group-common PDCCH follows the same CORESET configuration (e.g., REG-to-CCE mapping) of the CORESET over which the UE is configured to monitor group-common PDCCH. Since the CORESET for the monitored group-common PDCCH carrying SFI can be the same as the CORESET for the monitored PDCCH for other types of control signalling, it implies that the group-common PDCCH should follow the same REG-to-CCE mapping as the normal PDCCH. The only remaining question would be whether the group-common PDCCH shall use the same channel coding scheme as PDCCH.
In general, there are two options for channel coding for the group-common PDCCH. One approach is to use the same channel coding scheme (i.e., polar coding) as the one agreed for the generic NR-PDCCH which also includes the CRC. The second option would be to adopt a CRC-less channel coding scheme such as the Reed-Muller channel coding scheme. 
[bookmark: _GoBack]The main advantage of the CRC-less scheme is the potential coding gain over its CRC-based counterpart due to the lower coding rate. In this case, any potential coding gain could directly translate into a more robust PDCCH detection rate for a given CCE aggregation level. Considering the LTE design, the first approach implies that a CRC of 16-bit need to be appended to each SFI payload which is roughly three times of a typical SFI payload (e.g. 5 bits SFI). In other words, the coding rate of the SFI with CRC would be four times higher than the coding rate of the CRC-less scheme. On the other hand, the CRC based scheme with 16-bit CRC provides error detection which is in the range of 0.0015% miss detection rate (i.e., the probability of misdetection of an SFI erroneous). We should note that the CRC-less scheme has no error detection mechanism.  
In the following we discuss the trade-off between the two schemes from the system perspective. First, we should note that a lower coding rate can alternatively be achieved by using the CCE aggregation (i.e., the higher the CCE aggregation level, the lower the coding rate). However, without any error detection mechanism, the effect of misdetected SFI may result in different interpretation of the ‘UL’, ‘DL’ and ‘Unknown’ symbols by the UE wherein each situation may have a different consequence from the system perspective:
1. If the UE misinterprets a ‘DL’ symbol as an ‘UL’ symbol:
· In case of UL transmission, the UE may use the symbol for UL transmission which could cause interference in the DL transmissions targeting other users. In addition, the gNB fails to detect PUSCH and/or PUCCH transmission(s) by the UE
· In case of DL transmission, the UE fails to detect its allocated PDSCH 
2. If the UE misinterprets a ‘DL’ symbol as an ‘Unknown’ symbol or vice versa:
· The UE fails to detect the allocated PDSCH targeting the UE which consequently need to be retransmitted by the gNB.
3. If the UE misinterprets an ‘UL’ symbol as a ‘DL’ symbol:
· In case of UL transmission, the gNB fails to detect PUSCH and/or PUCCH which consequently need to be retransmitted by the UE
· In case of DL transmission, the UE fails to detect the allocated PDSCH targeting the UE which consequently need to be retransmitted by the gNB.
4. If the UE misinterprets an ‘UL’ symbol as an ‘Unknown’ symbol:
· The gNB fails to detect PUSCH and/or PUCCH which consequently need to be retransmitted by the UE.
5. If the UE misinterprets an ‘Unknown’ symbol as an ‘UL’ symbol:
· In case of UL transmission, the UE may use the symbol for UL transmission which could cause interference for future release UEs. 
Among the above described scenarios, those scenarios which involve uplink transmission by the UE may have the most impact on the system performance due to the interference caused by the UE. The other scenarios which involve downlink transmission may impact the overall system capacity mainly due to the retransmissions; however, their impact can be considered negligible compared to the first scenario.
Proposal 1: Further studies are needed regarding the channel coding and the need for CRC for the group-common PDCCH. 
Conclusion
This contribution discussed the remaining design aspects related to the group-common PDCCH structure. It was concluded that:
Proposal 1: Further studies are needed regarding the channel coding and the need for CRC for the group-common PDCCH. 
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