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1. [bookmark: _GoBack]Introduction
In the RAN1 NR AH#1801 meeting, the following agreements were made for group common PDCCH [1]:
	Agreements from RAN1 NR AH#1801:
· For a search space configuration, monitoring periodicity of slot(s) is updated as follows:
· For all SCS, {1, 2, 4, 5, 8, 10, 16, 20} slots
· For INT-RNTI, a subset of {1,2,4} slots is applied
· FFS: the case when concatenated semi-static DL/UL assignments is configured

Agreements from RAN1#90bis:
· For the UE specific single-slot/multi-slot set SFI table configuration
· Each entry of the table indicates a sequence of configured single-slot slot formats 
· Note if the sequence length is 1, the entry is a single-slot slot format
· Note if the sequence length is more than one, the entry is a multi-slot slot format
· Note that it is possible all the slots in a multi-slot slot-format can have the same slot format
· Note The entries in the table can be of different length including a mix of single slot SFI and multi-slot SFI
· The length of each entry in the table is FFS, e.g., multiple of configured GC-PDCCH monitoring period, a fraction of the configuration GC-PDCCH monitoring period, etc.


In this contribution, we discuss remaining issues related to group-common PDCCH. 

2. Discussion
2.1 UE-specific SFI table configuration
One remaining issue on group common PDCCH is the UE-specific SFI table configuration. It was agreed that group common PDCCH can indicate the transmission direction for one or multiple slots by indicating one entry from a higher layer configured table. And the entries in the table can be of different length including a mix of single slot SFI and multi-slot SFI. Therefore, it is possible that the length of the entry in the table is different from the group common PDCCH monitoring periodicity. In this case, the UE behavior needs to be clarified. It is noted that since group common PDCCH can be configured for both TDD and FDD/SUL, the following discussion applies for all the cases.
When the length of the entry in the table is smaller than the group common PDCCH monitoring periodicity, the number of slots indicated by group common PDCCH is smaller than the number of slots within the monitoring periodicity. In this case, UE may not receive slot format information carried by group common PDCCH for some slots within the monitoring periodicity as shown in Fig.1. In our view, this can be regarded as gNB intentional operation. Therefore, the UE behavior can be assumed the same as group common PDCCH is not configured, i.e., for the unindicated slots, the UE follows semi-static configuration or UE-specific DCI.
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Fig.1 Slot not indicated by SFI
When the length of the entry in the table is larger than the group common PDCCH monitoring periodicity, the number of slots indicated by group common PDCCH is larger than the number of slots within the monitoring periodicity. In this case, UE may receive duplicated SFI indication in some slots as shown in Fig.2. Generally, the following options can be considered:
· Option 1: UE always follow the latest SFI indication;
· Option 2: The latest SFI is always aligned with the previous SFI by the network, whether to receive the latest SFI is left to UE implementation.
Option 1 can provide more flexibility and allow the gNB change its mind by the latest SFI, while option 2 will impose some restrictions on gNB operation. Besides, option 2 will also impose some restrictions on SFI table configuration since the slot format of the first several slots in the later SFI should be always the same as the slot format of the last several slots in the previous SFI. To support flexible slot format indication, this restriction is not expected. Therefore, we prefer option 1.
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Fig.2 Slot indicated by multiple SFIs
Proposal 1:
· Define the following UE behavior when the length of the entry in UE-specific SFI table does not match with group common PDCCH monitoring periodicity:
· If the length of the entry in the table is smaller than the group common PDCCH monitoring periodicity, UE follows semi-static configuration or UE-specific DCI;
· If the length of the entry in the table is larger than the group common PDCCH monitoring periodicity, the UE always follows the latest SFI indication.
2.2 UE behavior when group-common PDCCH is not detected 
In the last RAN1 meeting, the UE behavior when the group-common PDCCH is not detected was discussed. Generally, the following options were proposed:
· Option 1: UE assumes semi-static unknown is received;
· Option 2: UE assumes dynamic unknown is received;
· Option 3: UE follows configured PDCCH monitoring but cancel measurement;
· Option 4: UE honors DL but cancel RRC configured UL transmission.
The main differences among the above four options are the UE behavior in semi-static unknown resource or not known resource. For comparison, the corresponding UE behavior under different options are summarized in table 1.
Table 1. Summary of UE behavior when group common PDCCH is not detected
	UE behaviour
	UE behaviour in semi-static unknown symbol(s) or not known symbol(s)

	
	PDCCH monitoring
	DL measurement or SPS
	RRC configured UL transmission

	Opt1: UE assumes semi-static unknown is received
	Yes
	Yes
	Yes

	Opt2: UE assumes dynamic unknown is received
	No
	No
	No

	Opt3: UE follows configured PDCCH monitoring but cancel measurement
	Yes
	No
	No

	Opt4: UE honours DL but cancel RRC configured UL transmission
	Yes
	Yes
	No


For option 1, if the UE is configured with group common PDCCH indicating UL, there is no problem. However, if UE is configured with group common PDCCH indicating DL but UE fails to detect it, the RRC configured UL transmission will bring some cross-link interference to neighboring cells and thus lead to some performance degradation.  
For option 2, the PDCCH reception may be blocked so that UE will miss some scheduling information. 
For option 3, if UE is configured with group common PDCCH indicating DL/UL but UE fails to detect it, the UE will miss some DL/UL measurement or DL SPS reception/UL SPS or grant free transmission which may reduce measurement accuracy or bring some performance degradation for DL reception/UL transmission. 
For option 4, if UE is configured with group common PDCCH indicating UL but UE fails to detect it, the UE will miss some UL measurement or UL SPS/grant-free transmission which may reduce measurement accuracy or bring some performance degradation for UL transmission. However, compared with option 1 where the cross-link interference may cause serious performance degradation for the network due to the influence to other neighboring cells, option 4 can avoid the cross-link interference by cancelling RRC configured UL transmission and thus improve the network performance.
Therefore, we propose: 
Proposal 2:
· When group common PDCCH is configured but not detected, the following UE behaviour should be defined on semi-static unknown or not known resource:
· UE honors DL but cancel RRC configured UL transmission.

3. Conclusion
In this contribution, we discussed the remaining issues on group common PDCCH. And our proposals are summarized below.
Proposal 1:
· Define the following UE behavior when the length of the entry in UE-specific SFI table does not match with group common PDCCH monitoring periodicity:
· If the length of the entry in the table is smaller than the group common PDCCH monitoring periodicity, UE follows semi-static configuration or UE-specific DCI;
· If the length of the entry in the table is larger than the group common PDCCH monitoring periodicity, the UE always follows the latest SFI indication.

Proposal 2:
· When group common PDCCH is configured but not detected, the following UE behaviour should be defined on semi-static unknown or not known resource:
· UE honors DL but cancel RRC configured UL transmission.
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