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1 Introduction  
For Group-common PDCCH, in previous RAN1 meetings, some agreements were reached.
Working assumption:
·  ‘Unknown’ resource is ‘flexible’ and can be overridden by at least by DCI indication; ‘Unknown’ is used to achieve the (FFS: exactly/approximately) the same as ‘Reserved’ if not overridden.

· ‘Unknown’ is signalled at least by SFI in a group-common PDCCH

· FFS: Possibility of overridden by some types of RRC (e.g., measurement configuration)

· ‘Reserved’ resource is ‘not transmit’ and ‘not receive’ but cannot be overridden by DCI/SFI indication.

· ‘Reserved’ is signalled at least by RRC

· FFS: handling of ‘gap’

· For semi-static DL/UL transmission direction, ‘Unknown’ can be informed as part of the semi-static configuration.

Agreements:
· Preempted resource(s) within a certain time/frequency region (i.e. reference downlink resource) within the periodicity to monitor group common DCI for pre-emption indication, is indicated by the group common DCI carrying the preemption indication

· The frequency region of the reference downlink resource is configured semi-statically

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The time region of the reference downlink resource is configured semi-statically 

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The frequency granularity of pre-emption indication is configured to be y RBs within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: The y RBs can correspond to the whole frequency region of the downlink reference resource.

· The time granularity of pre-emption indication is configured to be x symbols within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: Time/frequency granularities of pre-emption indication should take into account the payload size of the group common DCI carrying the pre-emption indication

In this contribution, we discuss our view on the contents for the group-common PDCCH as well as some remaining issues.

2 SFI contents
To facilitate discussion, slot formats for one slot can be considered first.  Multi-slot indication can then be discussed. The former can be the basis of the latter.   

2.1 Slot formats
For group common PDCCH (GC PDCCH) SFI, it has been agreed to indicate ‘DL’, ‘UL’ and ‘Unknown’. It was also agreed that ‘Empty’ is not explicitly indicated. Instead, RAN1 specification ensures that UE(s) is/are aware of which resources can be for ‘gap for DL-UL switching’ and/or ‘gap’. 

If we support the full possibility of all combinations of symbol arrangement in slot formats, we need to indicate 3 (‘DL’, ’UL’, ’unknown’) ^14 (symbols) = 4782969 combinations. This requires 23 bits. The overhead would be too large to accept. Not all the combinations may be valid or needed. For different use cases or different scenarios, the suitable candidate formats maybe different. Moreover, for a particular use case or scenario, the suitable formats have same properties. Based on this, we can classify them into several format types, as follow:

· Type1: ‘DL’-heavy formats 

· Type2: ‘UL’-heavy formats

· Type3: ‘Unknown’-heavy formats

For Type1 formats, the focus is ‘DL’ OFDM symbol number and location. So, only ‘DL’ domain was dynamically indicated by the SFI, the ‘Unknown’ OFDM symbol location and number can be semi-statically configured by RRC signaling. This type is suitable for the scenario that focuses on the DL transmission. It’s not needed to dynamically change number ‘Unknown’ OFDM symbols, and which mainly used for ‘gap for DL-UL switching’. Construction of this type is x ‘DL’ OFDM symbol(s) firstly, and then k ‘Unknown’ OFDM symbol(s). (14-k-x) ‘UL’ OFDM symbol(s) at the end. As a special case, 14 ‘DL’ can also be in this type.

For Type2 formats, very similar to Type1, but the focus goes to UL transmission. 

For Type3 formats, it supports various numbers of ‘Unknown’ symbol number and different locations. 14 ‘Unknown’ symbols can also be support into this type.

Table 1：Example for Type1

	SFI Index
	X value
	Slot format

	0
	7
	[D D D D D D D Un U U U U U U]

	1
	8
	[D D D D D D D D Un U U U U U]

	2
	9
	[D D D D D D D D D Un U U U U]

	3
	10
	[D D D D D D D D D D Un U U U]

	4
	11
	[D D D D D D D D D D D Un U U]

	5
	12
	[D D D D D D D D D D D D Un U]

	6
	13
	[D D D D D D D D D D D D D Un]

	7
	14
	[D D D D D D D D D D D D D D]


Table 2：Example for Type2

	SFI Index
	x value
	Slot format

	0
	7
	[D D D D D D Un U U U U U U U]

	1
	8
	[D D D D D Un U U U U U U U U]

	2
	9
	[D D D D Un U U U U U U U U U]

	3
	10
	[D D D Un U U U U U U U U U U]

	4
	11
	[D D Un U U U U U U U U U U U]

	5
	12
	[D Un U U U U U U U U U U U U]

	6
	13
	[D D D D D D D D D D D D D Un]

	7
	14
	[U U U U U U U U U U U U U U]


Table 3：Example for Type3

	SFI Index
	x value
	Slot format

	0
	7
	[D D D D D D Un Un Un Un Un Un Un U]

	1
	8
	[D D D D D Un Un Un Un Un Un Un Un U]

	2
	9
	[D D D D Un Un Un Un Un Un Un Un Un U]

	3
	10
	[D D D Un Un Un Un Un Un Un Un Un Un U]

	4
	11
	[D D Un Un Un Un Un Un Un Un Un Un Un U]

	5
	12
	[D Un Un Un Un Un Un Un Un Un Un Un Un U]

	6
	13
	[D Un Un Un Un Un Un Un Un Un Un Un Un Un]

	7
	14
	[Un Un Un Un Un Un Un Un Un Un Un Un Un Un]


Based on the multiple types’ structure, something more can be configured by gNB semi-statically, such as:

· The range for x value

· Which type(s)  supported for a certain UE

· How many bits for the SFI overhead 

Number of bits for SFI, can be determined by how many format about is configured by the gNB. If the range of SFI is only from {Type1}, then UE can determine the SFI overhead is 3 bits. However, it can switch from 2 types by adding 1 more bit.
Based on the idea of classification, the range of candidate formats and the SFI overhead can both be configured by gNB for different scenario. This can bring flexibility for gNB scheduling.

Proposal 1:  SFI formats can be classified into several types for different scenarios. gNB can configure the type(s) for each UE semi-statically.
2.2 Multi-slot indication
During RAN1#89, it was agreed that the SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots. For the case of more slots, if these slots follow the same format, only one slot format indication is in the SFI. Otherwise, more than one slot formats or even individual indication is needed in the SFI. 

Based on the specific scenario requirement, gNB can predefine some Type Pattern Set, which can further simplify the indication. 

Table 5：Example for Type Pattern Set

	Pattern Index
	Pattern

	0
	[type1  type1]

	1
	[type2  type2]

	2
	[type3  type3]

	3
	[type1  type2]

	4
	[type1  type3]

	5
	[type2  type3]


Further, SFI can indicate in second level to inform the formats for each type. The detail of multi-slot format indication can be further decided.
3 SFI for different Numerology
Considering the requirements for the preprocessing of UL transmission and the cross slot scheduling, an additional SFI pattern(s) for the future could be sent. In this case, for the additional SFI pattern(s), there should be the corresponding scheduling grant sent to the UE. Since SFI is the instruction of slot structure, it is naturally associated with a numerology. A numerology determines lengths of OFDM symbol and slot. When UE received a SFI pattern, UE should according to the SFI pattern to determine a slot structure corresponding to a given Numerology. It has been agreed that the BWP’s Numerology should be used for the PDCCH/PUCCH, PDSCH/PUSCH, and the corresponding DMRS within the BWP. If only one SFI indicated, the UE should understand the SFI for multiple BWPs. These multiple BWPs’ Numerologies may or may not be same. Principle should be necessary for one SFI indicated to multiple Numerologies. The rule can also be the OFDM symbol number alignment. This will guarantee the fixed ratio of DL/UL transmission between the non-adjacent BWPs. 
Proposal 2: A SFI indication can be for multiple BWPs. UE should determine a target BWP’s slot time structure based on symbol duration/SCS ratio of SFI numerology and the target numerology.   
4 UE behavior on SFI collision handling
It has been agreed in RAN1 #90 that ‘Unknown’ indicated in SFI can be overridden at least by DCI indication. It still studies the possibility of overridden by some types of RRC. For the RRC type configuration, two types are under consideration: semi-static transmission direction configuration and periodic signaling configuration.

For the semi-static transmission direction configuration, it has less flexibility than SFI. SFI can be indicated dynamically. We believe that the transmission configured by semi-static configuration is long term and not precisely reflect updated scheduling. SFI is real-time and precise. The later SFI should be prioritized than the higher layer signaling. 
For the periodic signaling configuration, situation is similar except that some important periodic RS or feedback’ transmission would need interoperation other than SFI. Thus, some additional rules may be considered to guarantee those periodic transmissions.
Proposal3: SFI cannot be overridden by semi-static configuration on slot format.
Conclusion
In this contribution, we discussed the transmission of common control signals in NR and provided our views: 

Proposal 1:  SFI formats can be classified into several types for different scenarios. gNB can configure the type(s) for each UE semi-statically.
Proposal 2: A SFI indication can be for multiple BWPs. UE should determine a target BWP’s slot time structure based on symbol duration/SCS ratio of SFI numerology and the target numerology.   
Proposal3: SFI cannot be overridden by semi-static configuration on slot format.
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