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1. Introduction
At the RAN1 NR AH#1 meeting, the following agreements were made for ‘group common PDCCH’ [1]:
	Agreements at RAN1 NR AH#1 meeting:
· NR supports a ‘group common PDCCH’ carrying information of e.g. the slot structure. 
· If the UE does not receive the ‘group common PDCCH’ the UE should be able to receive at least PDCCH in a slot, at least if the gNB did not transmit the ‘group common PDCCH’.
· The network will inform through RRC signalling the UE whether to decode the ‘group common PDCCH’ or not
· Common does not necessarily imply common per cell.
· Continue the discussion on the detailed content of the ‘group common PDCCH’ including usage for TDD and FDD
· The term ‘group common PDCCH’ refers to a channel (either a PDCCH or a separately designed channel) that carries information intended for the group of UEs.


At the RAN1 NR AH#2 meeting, the following agreements regarding to structure of ‘group common PDCCH’ were achieved [2]:
	Agreements at RAN1 NR AH#2 meeting:
· 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 contribution, the remaining issues on structure of group common PDCCH are discussed. 

2. Structure of group common PDCCH
At the RAN1 NR AH#2 meeting, it was agreed that the CORESET configuration (e.g., REG-to-CCE mapping) of group common PDCCH follows the CORESET configuration of regular PDCCH. However, the encoding of group common PDCCH including the need of CRC and application of polar coding is still open. Regarding to this aspect, one consideration is the coding efficiency which depends on the payload size of group common PDCCH. In our view, the group common PDCCH design should be able to provide forward compatibility for future use. Therefore, at least reserved fields should be included in group common PDCCH in addition to SFI. In this sense, the payload size of a group common PDCCH should not be very small. Under this assumption, the coding efficiency with CRC attachment is tolerable. 
Another consideration is the robust performance and impact on UE behavior. If CRC is attached, the non-transmission of group common PDCCH is allowed at the monitoring occasion. And the UE can identify whether group common PDCCH is transmitted or not at the monitoring occasion based on CRC check. This is because the miss-detection probability can be controlled within a certain level by CRC protection, and UE can simply assume group common PDCCH is not transmitted when the UE does not detect it. Therefore, with CRC attachment, the group common PDCCH detection is more robust and the transmission of group common PDCCH can be flexible. Besides, the unused resource for group common PDCCH can be used to transmit another PDCCH to improve the resource utilization. However, if no CRC is attached, the UE cannot identify whether group common PDCCH is transmitted or not, and to avoid ambiguous UE behavior, the transmission of group common PDCCH at monitoring occasion should be ensured. This is because the low miss-detection probability cannot be ensured and therefore the UE does not know whether it is because the group common PDCCH is not transmitted or the group common PDCCH is not successfully decoded when UE does not detect it. 
Besides, if the CRC is not attached and polar coding is not applied, new channel needs to be specified in RAN1, and extra demodulation requirement/performance for the group common PDCCH needs to be specified independently from regular PDCCH, in RAN4. We do not see the need of such extra works. Therefore, we have the following proposal:
Proposal 1:
· Group common PDCCH is designed with CRC attachment and polar coding.
· CRC attachment and polar coding procedure are exactly same as for regular PDCCH.

3. Monitoring of group common PDCCH
Based on the discussion on group common PDCCH structure in section 2, reusing regular NR PDCCH structure including CRC attachment, channel coding, etc. for group common PDCCH carrying SFI is found to be feasible. In this case, a compact group common DCI format can be defined for group common PDCCH carrying SFI and a group common ID can be used to detect the group common DCI.
In addition, for group common PDCCH monitoring, similar to the monitoring of NR PDCCH, a UE can be configured with a number of group common PDCCH(s) candidate(s) carrying SFI to be monitored and perform blind decoding for each group common PDCCH candidate. The number of blind decoding for group common PDCCH is determined by various factors, such as aggregation levels, search space candidates, etc. Since the group common PDCCH here refers to a channel carrying slot format related information which is different from common PDCCH monitored in the UE-common search space that is used for the purpose of, e.g., RAR, paging, and SIB transmissions. Therefore, the number of blind decodings for group common PDCCH can be reduced by restricting the aggregation levels or search space candidates. 
In addition, in the last RAN1 meeting, it was agreed that “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 case the CORESET for group common PDCCH monitoring is the same with PDCCH monitoring, the group common PDCCH(s) candidate(s) may overlap with PDCCH(s) candidate(s). In this scenario, the UE may perform multiple blind decodings on each group common PDCCH or PDCCH candidate corresponding to multiple DCI formats. The number of blind decodings for group common PDCCH may be further reduced depending on payload size of group common DCI. If the payload size of group common DCI is the same with a certain DCI format, the group common PDCCH can share the blind decoding with the PDCCH. If the payload size of group common PDCCH is specific which is different from other DCI format, additional blind decoding attempts for group common PDCCH are needed. The detailed payload size of group common PDCCH carrying SFI need to be determined based on the detailed configuration of SFI indication which is discussed in our companion contribution [3].  
Proposal 2: 
· A group common DCI format can be defined for group common PDCCH carrying SFI.
· FFS whether or not the group common DCI format is aligned with a certain DCI format
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4. Conclusion
In this contribution, we discussed the remaining issues on structure of ‘group common PDCCH’. Our proposals for these issues are summarized as below.
Proposal 1:
· Group common PDCCH is designed with CRC attachment and polar coding.
· CRC attachment and polar coding procedure are exactly same as for regular PDCCH.

Proposal 2: 
· A group common DCI format can be defined for group common PDCCH carrying SFI.
· FFS whether or not the group common DCI format is aligned with a certain DCI format
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