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1 Introduction

In RAN1 AdHoc meeting, discussions on group common PDCCH were held, and the following is agreed. 

Agreements:

· For SFI table

· Remove entries 46, 47, 48, 49, 50, 51, 52, 53

· Discuss further offline additional entries

	46
	D
	D
	D
	D
	D
	D
	X
	D
	D
	D
	D
	D
	D
	X

	47
	D
	D
	D
	D
	D
	X
	X
	D
	D
	D
	D
	D
	X
	X

	48
	D
	D
	X
	X
	X
	X
	X
	D
	D
	X
	X
	X
	X
	X

	49
	D
	X
	X
	X
	X
	X
	X
	D
	X
	X
	X
	X
	X
	X

	50
	X
	U
	U
	U
	U
	U
	U
	X
	U
	U
	U
	U
	U
	U

	51
	X
	X
	U
	U
	U
	U
	U
	X
	X
	U
	U
	U
	U
	U

	52
	X
	X
	X
	U
	U
	U
	U
	X
	X
	X
	U
	U
	U
	U

	53
	X
	X
	X
	X
	U
	U
	U
	X
	X
	X
	X
	U
	U
	U


R1-1801082
Offline discussions on GC-PDCCH carrying SFI
Qualcomm Incorporated
Agreements:

· On the action time for GC-PDCCH carrying SFI, 

· For RRC configured DL reception cancellation, same slot cancellation is supported

· For RRC configured UL transmission cancellation, N2 timeline is followed.

· Further discussion offline on the detailed conditions for DL/UL cancellation (related to the overwriting rules)

R1-1801121
Offline discussions on GC-PDCCH carrying SFI
Qualcomm Incorporated
Agreements:

· Explicitly add reference SCS field in UE-specific SFI table configuration

· The UE does not expect the reference SCS to have larger SCS than any of the configured BWP the GC-PDCCH is configured for

· The reference SCS is UE-specifically configured per BWP per cell (new RRC parameter)

· For FR1: 15kHz/30kHz/60kHz

· For FR2: 60kHz/120kHz

Agreements:

Confirm the following working assumption with updates:

· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support
· RRC configures reference SCS for DL BWP and reference SCS for UL BWP (new RRC parameters)

· The SFI for one FDD slot is configured with multiple values when configuring the slot format for one slot in each entry in the UE-specific SFI table 

· If the DL and UL reference SCSs are the same, for each pair of values in the configuration for an SFI entry, even location value is for DL BWP, and odd location value is for UL BWP

· If DL reference SCS is higher than the UL reference SCS, K is the SCS ratio between DL reference SCS and UL reference SCS (K>1), use a (K+1) values for the SFI configuration for each reference UL slot (or K DL reference slots), with the first K values in the (K+1) values being the SFI for the K DL reference slots, and the last value for the one UL reference slot

· If DL reference SCS is lower than the UL reference SCS, K is the SCS ratio bewtween UL reference SCS and DL reference SCS (K>1), use a (K+1) values for the SFI configuration for each DL reference slot (or K UL reference slots), with the first value in the (K+1) values being the SFI for the DL reference slot, and the last K values for the K UL reference slots
· Same mechanism can be applied to SUL case

· For TDD non-SUL carrier

· RRC configures reference SCS for non-SUL carrier and reference SCS for SUL carrier (new RRC parameter)

· K is the SCS ratio bewtween non-SUL reference SCS and SUL reference SCS (K>=1), use a (K+1) values for the SFI configuration for each SUL reference slot (or K non-SUL reference slots), with the first K values in the (K+1) values being the SFI for the K reference slots in non-SUL carrier, and the last value for the one reference slot of the SUL carrier
R1-1801254
Offline discussions on GC-PDCCH carrying SFI
Qualcomm
Agreements:

· UE-specific SFI table configuration (including reference SCS(s)) is per cell

Agreements:

· Support XXXXXXXDDDDDDD in the slot format table

· (working assumption) Support DDXXXUUUDDDDDD in the slot format table

Agreements:

· Update the previous agreements as follows:

· For DCI granted multi-slot transmission (PDSCH/PUSCH) vs semi-static DL/UL assignment

· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH assigned symbols, the PDSCH/PUSCH in that slot  is received/transmitted

· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH assigned symbols, the PDSCH/PUSCH transmission in that slot is not received/transmitted

· For DCI granted multi-slot transmission (PDSCH/PUSCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown

· UE is not expected to receive a dynamic SFI indicating a conflicting direction from DCI grant
From the RAN1 AdHoc, many issues for GC PDCCH are addressed such as slot format for specification, necessary processing time for cancellation, and SFI indication for FDD and SUL. As a result a few agreements are derived. For further discussion, we made some proposals about how to indicate UE-specific GP, UE operations for fallback, relations between GC PDCCHs and configurations according to the two period semi-static D/U assignments.
2 Discussions 
2.1 UE Operation

2.1.1 UE operation according to the GP configurations

In LTE, cell-specific GP length is configured to all UEs. This, however, can be very inefficient in NR framework. For example, if GP length is configured as 2 OS based on 15 kHz numerology, it becomes 8 OS on 60 kHz regardless of actually necessary GP length of UEs utilizing 60 kHz. Given different propagation delays, different numerologies, and different QoS requirements, it is therefore natural to consider UE-specific GP configuration in NR rather than assuming cell-specific UE-common GP configuration. To support this, maximum GP supported by the network needs to be informed to UEs (as UEs requiring more GPs than the network can support need handling) and UE-specific GPs should be able to be decided/informed. To support UE-specific GP, we can consider (1) explicit UE-specific GP configuration or (2) implicit UE-specific GP determination. For (2), a UE can estimate the GP based on configured TA and predefined switching latency between DL to UL. It is noted that switching latency may be defined differently per numerology which can be up to RAN4. In case (2) is used, the network estimates GP based on configured TA. It’s however possible that the network and UE may have different understanding on the configured TA, and thus, there is possibility of different assumptions on the GP. This can be avoided by the network with conservative estimation (i.e., margin on GP). In this case, the maximum GP can be bounded by the maximum TA value. 

Proposal 1: NR supports UE-specific GP configuration. A UE can estimate GP based on configured TA and DL-UL switching latency. 
In D and U from a SFI, overall we can consider two approaches. First approach is to indicate best case for D and U. In other words, D and U are indicated according to the smallest GP that the network supports. If this approach is used, a UE with larger GP length needs to determine where to put extra required GP in D or U portion. The UE may perform DL/UL switching before a first UL symbol where the gap can span unknown and potentially DL resource in the slot. 

Second approach is to indicate worst case for D and U where D and U portions are indicated based on the largest GP that the network supports. With this approach, separate mechanisms to utilize “Unknown” indicated by SFI indication can be used for downlink or uplink for UEs with smaller GP. If the latter is used, all UEs would not perform ‘measurement’ related operation in unknown resources, which will restrict ‘measurement’ resources even for smaller GP UEs. To balance the benefits considering also gap operation, we propose to adopt the first approach. 

Proposal 2: To support various gap size, the network indicates the smallest gap as Unknown resource in SFI. Each UE applies UE-specifically configured gap size. 

Proposal 3: Gap is created by a UE before first UL resource used for transmission by UE implementation. A UE can skip ‘measurement’ in GP. A UE is not expected to be configured/scheduled with PDSCH on GP. A UE can skip monitoring PDCCH in GP. 
2.1.2 UE operation when UE loses the SFI

When the UE has not acquired GC PDCCH even if it is configured, the UE cannot assume any slot format related information on flexible resources of semi-static D/U assignments. Thus, a UE cannot change resource’s state. Depending on which behaviour the UE assumes, handling of GC PDCCH missing case can be a bit different. For example, if GC PDCCH is missed on the flexible resource, UE cannot sure what direction is indicated by GC PDCCH, thus, a UE is not expected to perform ‘measurement’. If semi-static D/U assignment indicates proper direction for ‘measurement’, as GC PDCCH does not cancel the ‘measurement’, a UE is expected to perform ‘measurement’. If the UE performs CSI measurement which is one of ‘measurement’ resources in ‘Unknown’ or U of GC PDCCH, the measurement quality can be poor. In contrast, if the UE transmit one of ‘measurement’ resources related to uplink in ‘Unknown’ or D of GC PDCCH, it causes interferences. In this sense, UE should not follow ‘measurement’ when GC PDCCH is not detected.  For PDCCH monitoring, on the other hand, different behavior is necessary compared with the behavior related to ‘measurement’. Even the GC PDCCH is not transmitted to UE, PDCCH for data scheduling can be delivered from network. UE does not know whether GC PDCCH is not transmitted or failed to be detected, thus UE should expect the PDCC for scheduling. Thus UE still monitors CORESET when GC PDCCH is not detected.
Proposal 4: When a UE misses group common PDCCH, the UE behaviour when group common PDCCH is received would not be applied. Specifically, a UE cannot assume that ‘measurement’ are valid in flexible resource of semi-static D/U assignment. Also, UE cannot skip CORESET monitoring in flexible resource as the resource has not been identified as reserved/UL. In other words, in the cases GC PDCCH is not acquired, a UE skips ‘measurements’ and monitors CORESETs on the unidentified resources.  
Test proposal: From 38.213 11.1.1
…

For a set of symbols of a slot that are indicated as flexible by higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated, when provided to a UE, or when higher layer parameters UL-DL-configuration-common, or UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 

· The UE shall receive PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format with CRC scrambled by C-RNTI or a configuration by higher layers.  

· The UE shall transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format with CRC scrambled by C-RNTI, or TPC-SRS-RNTI and triggering SRS transmission as described in Subclause 11.3, or a configuration by higher layers.  

· If the UE is configured by higher layers for reception of PDCCH in the set of symbols of the slot, the UE shall receive the PDCCH if the UE does not detect a DCI format with CRC scrambled by C-RNTI or TPC-SRS-RNTI that indicates to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot; otherwise, the UE shall not receive the PDCCH in the set of symbols of the slot and shall transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.

· If the UE is configured by higher layers for reception of PDCCH, or PDSCH, or CSI-RS in the set of symbols of the slot, the UE shall not receive the PDCCH, or PDSCH, or the CSI-RS if the UE does not detect a DCI format with CRC scrambled by C-RNTI that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot; otherwise, the UE shall receive the PDSCH, or the CSI-RS in the set of symbols of the slot.
· If the UE is configured by higher layers for transmission of periodic SRS in the set of symbols in the slot, the UE shall not transmit periodic SRS in the set of symbols of the slot.
· If the UE is configured by higher layers for transmission of trigger type 0 SRS, PUCCH, PUSCH, or PRACH in the set of symbols in the slot, the UE shall not transmit trigger type 0 SRS, PUCCH, PUSCH, or PRACH in the set of symbols of the slot if the UE does not detect a DCI format with CRC scrambled by C-RNTI that indicates to the UE to transmit PUCCH, PUSCH or PRACH in the set of symbols of the slot; otherwise, the UE shall not transmit the trigger type 0 SRS, PUCCH, the PUSCH, or the PRACH in the set of symbols of the slot.

…
2.1.3 Conditions for DL/UL cancellation
From the previous agreements, the action time of GC PDCCH is defined. For RRC configured DL reception cancellation, same slot cancellation is supported and for RRC configured UL transmission cancellation, N2 timeline is necessary. However, for the configurations from RRC cancellation, it is necessary to consider more detail conditions for accurate UE behavior.
For a RRC configured DL reception, the PDCCH and CSI-RS can be considered as examples. When the symbol or slot configured for CORESET monitoring for other PDCCHs or CSI measurement by RRC is flexible of semi-static D/U assignment, and GC PDCCH is needed to be detected in same or right before resource, UE can be confused whether operate CORESET monitoring or CSI measurement or not because UE needs to have processing time to decide the resource format.
In the case of the CORESET monitoring for other PDCCHs, UE may not need to be concerned whether do or not, because even if UE operation CORESET monitoring first and UE decodes GC PDCCH and is noticed later that some resources of CORESET are ‘Unknown’ or U, UE only needs to ignore the result of blind decoding. However for the CSI measurement case, there are more to consider. It is necessary to divide two cases for CSI measurement cancellation.
· Case 1: CSI measurement reporting based on single-shot measurement
· Case 2: CSI measurement reporting based on accumulated measurement
In the case 1, if a UE performs CSI measurements before the cancellation indication from GC PDCCH, CSI reporting will be cancelled by GC PDCCH thus it is not a problem to drop this measurement result. However in the case 2, even the CSI reporting is cancelled, the cancelled measurement would have been already accumulated on the measurement results. Of course, if UE can subtract the cancelled measurement result when the later cancellation indication from GC PDCCH is decoded, it may not be the issue but this will impact on UE complexity. It may need further discussion but for the CSI measurement cancellation, following option can be the solution.
· When the UE has resources for CSI measurement configured by RRC before the cancellation indication from GC PDCCH, UE can operate the CSI measurement for a single result reporting but UE does not perform for accumulated result reporting. In other words, during GC PDCCH processing, only one-shot measurement is performed, and other accumulated measurement can be skipped. 
For RRC configured UL transmission cancellation, N2 time should be considered but TA also needs to be considered. From the 38.213, GC PDCCH should indicate the cancellation before the N2 to UE, but UE would prepare the uplink transmission before N2+TA. Actual uplink preparation will be started at least N2+TA before by UE, and if UL transmission cancellation is indicated before N2, it is too late to cancel where UE already on progress to uplink transmission.
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Figure 1. Available cancellation time according to the N2 and TA
Proposal 5: During GC PDCCH processing, a UE is allowed to skip at least non-one-shot measurements.
Proposal 6: For a RRC configured UL transmission cancellation, not only N2 but also TA timing should be considered.
Test proposal: From 38.213 11.1.1
…

If a UE is configured by higher layers a transmission of trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 indicating a subset of symbols from the set of symbols as downlink or flexible, then 

· the UE is not expected to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a control resource set where the UE detects the DCI format 2_0, after a number of symbols that is smaller than the PUSCH preparation time N2+
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. (N2 for the corresponding PUSCH timing capability [6, TS 38.214]);

· the UE cancels the transmission in the remaining symbols of the slot.   
…
2.2 Slot format indication less than period
From the previous agreements, slot format is indicated by following process. Slot format table for UE is configured as combinations of formats per slot. Then SFI in GC PDCCH indicates the index of slot format table and UE extracts the entry matched with the index as slot format. The GC PDCCH is transmitted to UE according to the periodicity, but the slot length of indicated slot format and periodicity may not be matched. If the number of slot format indicated slots is multiple of periodicity, it is not cause any problem. However if it is not, some slots do not have slot format even the GC PDCCH is properly received, and UE cannot assure what behavior UE should follow. For these slots, three options can be considered.

· Option 1: UE can consider those slots as ‘Unknown’
· Option 2: UE can consider those slots as Downlink
· Option 3: UE can operate fall back operation (when UE missed or does not received GC PDCCH) in those slots.

· Option 4: UE can assume that slot format indication is false.

The GC PDCCH is received completely and it could be regarded as the gNB does not indicate slot formats for those rest slots intentionally. Thus it may reasonable that option 1 for UE behavior would be appropriated, but it still should be discussed further the necessity of slot format indication for non-multiple slots of periodicity. Furthermore, slot format indication less than period also causes another problem such as UE may need to decide whether receive GC PDCCH is properly detected. The best situation is that GC PDCCH always indicates slot formats for number of slots corresponding the periodicity to prevent confusion.
Additional, it can be considered that the periodicity of GC PDCCH is 5 slots with SCS 30kHz, and the reference SCS of SFI table is 10kHz. In this case, it is hard to match same time duration between periodicity and slot format entry with reference SCS. If the entry of SFI table which indicate the slot format for 3slots with 15kHz, then this slot format is applied to 6 slots with SCS 30kHz. However, the new GC PDCCH can be delivered in 6th slot and this situation could be better than the slot format indication less than 5 slots with SCS 30kHz. From this sense, if it is hard to indicate slot format as multiple of periodicity, the number of slots for slot format indication should be at least same as or larger than periodicity.
Proposal 7: GC PDCCH should indicate the slot formats for number of slots of multiple of periodicity or at least same or larger number of slots than periodicity. If other case is supported, consider slots which are not indicated by GC PDCCH as Unknown.
Test proposal: From 38.213 11.1.1
…

A DCI format 2_0 indicates a slot format for each slot in a number of slots for each DL BWP or each UL BWP of a serving cell. The indication is by mapping a value of a SFI-index field in DCI format 2_0 for the serving cell to a combination of slot formats for the number of slots as provided by higher layer parameter slot-format-combination. The number of slots of each entry in the combinations provided by higher layer parameter slot-format-combination is the same or larger number of slots than the PDCCH monitoring periodicity of  
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 slots by higher layer parameter Monitoring-periodicity-PDCCH-slot corresponding to a DCI format 2_0. The mapping between values of the SFI-index field and combinations of slot formats is provided by higher layer parameter slot-format-combination-index. A slot format is identified by a corresponding index [4, TS 38.211].
…
2.3 Slot format indication in BWP switching
UE can be configured multiple BWPs even only single BWP is activated at once. This activated BWP can be changed in the progress of communication, thus it is necessary to define the way how the SFI is indicated for changed active BWP. When BWP is changed, there would not be a problem if new SFI for new BWP is indicated. However, especially the case that an SFI for earlier BWP is indicated but BWP is changed to new BWP in the middle between group common PDCCH transmission intervals. In case new BWP changes numerology as well, two options can be considered.
· Option 1: A UE can ignore the earlier SFI and switches to fall back operation.
· Option 2: A UE inherits the earlier SFI, and switches SFI information based on the numerology of new BWP. 

With option 1, UE behavior becomes simple, but it is inefficient that UE cannot follow the operations indicated by SFI and also should wait for other format or direction indication. However, on the other hand, the configured BWPs can be assumed in same carrier, thus it is difficult to have different slot direction in the same time. It means that the slot format from earlier BWP and that of later BWP would be almost same. From this sense, UE can apply the slot format for earlier BWP to changed BWP having difference numerology if there is SFI change rule according to the numerology.
Proposal 8: Received SFI via GC PDCCH and semi-static DL/UL configuration are valid regardless of BWP switching. In case BWP switching changes numerology, determine SFI information based on the new numerology. 
2.4 Relationship between GC PDCCH and earlier GC PDCCH
Slot format is indicated by SFI in the GC PDCCH which delivers the index of UE-specific SFI table. The periodicity of GC PDCCH also can be configured and the slot format indicated slots’ number can be larger than the period. Then the middle of the format indicated slots, new GC PDCCH can be delivered. It means that slot formats for some slots are indicated twice. For this situation, UE needs to be decide which information for slot format should be followed.
Some options can be considered.
· Option 1: Follow new GC PDCCH always
· Option 2: Follow earlier GC PDCCH for overlapped slot and follow new GC PDCCH for the rest slots

· Option 3: Drop new GC PDCCH if the new GC PDCCH indicates different slot format for overlapped slot

· UE assumes that slot format for overlapped slot is not changed.

· Network always indicates same format for overlapped slot
If option 1 is followed, many additional operations can be achieved. The resource can be reserved by being updated to ‘Unknown’, or UE can operate signal reception such as additional CSI measurement or CORESET monitoring. However, the situation that UE does not receive or detect new GC PDCCH properly should be considered. If UE does not know updated slot format, UE cannot be operated as what network intends. For example, certain resource is indicated as uplink from earlier GC PDCCH, and new GC PDCCH indicates updated slot format to make resource ‘Unknown’, but if UE does not received new GC PDCCH then UE will transmit signal that causes interference to other UEs. To prevent this problem, it can be assumed that slot format of overlapped slot is not updated with new GC PDCCH. The difference between option 2 and option 3 is that whether new GC PDCCH indicates same slot format for overlapped or not. If option 3 is followed, UE can classify that if new GC PDCCH indicates different slot format for overlapped slot, UE decides this GC PDCCH is error and can drop it. Furthermore, network can indicate same slot format for same slot repeatedly, thus slot format can be secured even some slot formats of past are missed.
Proposal 9: Every GC PDCCH should indicate the same slot format for the same slot.
Test proposal: For 38.213 11.1.1
…

For a set of symbols of a slot, that the direction for this set of symbols of a slot mapped by a value of a SFI-index field in DCI format 2_0 in the combinations provided by higher layer parameter slot-format-combination is mapped more than once via values of SFI-index fields in more than one DCI format 2_0

· UE shall receive PDCCH or PDSCH or CSI-RS in the set of symbols of a slot if UE receive the indication of downlink by a value of a SFI-index field in the first DCI format 2_0.

· UE shall transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of a slot if UE receive the indication of uplink by a value of a SFI-index field in the first DCI format 2_0.
…
2.5 Periodicity assignments for semi-static D/U assignment with two periods
For the cell-specific semi-static D/U assignment, D/U assignment for two periods can be configured simultaneously. From this perspective, the periodicity configurations for PDCCH monitoring, CSI-RS or SRS should be considered, because the periodicity of these features cannot be matched with the total periods of D/U assignments according to the combination of period.
Total period of semi-static D/U assignment can be drew by the two periodicities form X ms + Y ms, where X and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms. Each X and Y can have 8 choices thus 64 combinations for total period of semi-static D/U assignment can be achieved. On the other hands, the periodicity for PDCCH monitoring, CSI-RS and SRS are agreed as follows,

· PDCCH monitoring: 1, 2, 4, 5, 8, 10, 16, 20 slots

· CSI-RS: 5, 10, 20, 40, 80, 160, 320, 630 slots

· CSI reporting: 5, 10, 20, 40, 80, 160, 320 slots

· SRS: 1, 2, 5, 10, 20, 40, 80, 160, …, 2560 slots
With the multiple subcarrier spacing, different slot numbers of slots are defined. Unfortunately, slot numbers of each combination with each subcarrier spacing is difficult to be matched with the periodicity of above features. For example, in 0.5ms + 2.5ms combinations, 3, 6, 12 and 24 slots can be exist with 15kHz, 30kHz, 60kHz and 120kHz, respectively. These slot numbers are difficult to be aligned with CSI-RS or CSI reporting periodicity. Following Table 1 is the combinations of two semi-static periods.
Table 1. All combinations of two periodicity of semi-static D/U assignment (ms for period)
	period1
	period2
	Combined period
	15kHz
	30kHz
	60kHz
	120kHz
	
	period1
	period2
	Combined period
	15kHz
	30kHz
	60kHz
	120kHz

	0.5
	0.5
	1
	1
	2
	4
	8
	
	2
	0.5
	2.5
	X
	5
	10
	20

	0.5
	0.625
	1.125
	X
	X
	X
	9
	
	2
	0.625
	2.625
	X
	X
	X
	21

	0.5
	1
	1.5
	X
	3
	6
	12
	
	2
	1
	3
	3
	6
	12
	24

	0.5
	1.25
	1.75
	X
	X
	7
	14
	
	2
	1.25
	3.25
	X
	X
	13
	26

	0.5
	2
	2.5
	X
	5
	10
	20
	
	2
	2
	4
	4
	8
	16
	32

	0.5
	2.5
	3
	3
	6
	12
	24
	
	2
	2.5
	4.5
	X
	9
	18
	36

	0.5
	5
	5.5
	X
	11
	22
	44
	
	2
	5
	7
	7
	14
	28
	56

	0.5
	10
	10.5
	X
	21
	42
	84
	
	2
	10
	12
	12
	24
	48
	96

	0.625
	0.5
	1.125
	X
	X
	X
	9
	
	2.5
	0.5
	3
	3
	6
	12
	24

	0.625
	0.625
	1.25
	X
	X
	5
	10
	
	2.5
	0.625
	3.125
	X
	X
	X
	25

	0.625
	1
	1.625
	X
	X
	X
	13
	
	2.5
	1
	3.5
	X
	7
	14
	28

	0.625
	1.25
	1.875
	X
	X
	X
	15
	
	2.5
	1.25
	3.75
	X
	X
	15
	30

	0.625
	2
	2.625
	X
	X
	X
	21
	
	2.5
	2
	4.5
	X
	9
	18
	36

	0.625
	2.5
	3.125
	X
	X
	X
	25
	
	2.5
	2.5
	5
	5
	10
	20
	40

	0.625
	5
	5.625
	X
	X
	X
	45
	
	2.5
	5
	7.5
	X
	15
	30
	60

	0.625
	10
	10.625
	X
	X
	X
	85
	
	2.5
	10
	12.5
	X
	25
	50
	100

	1
	0.5
	1.5
	X
	3
	6
	12
	
	5
	0.5
	5.5
	X
	11
	22
	44

	1
	0.625
	1.625
	X
	X
	X
	13
	
	5
	0.625
	5.625
	X
	X
	X
	45

	1
	1
	2
	2
	4
	8
	16
	
	5
	1
	6
	6
	12
	24
	48

	1
	1.25
	2.25
	X
	X
	9
	18
	
	5
	1.25
	6.25
	X
	X
	25
	50

	1
	2
	3
	3
	6
	12
	24
	
	5
	2
	7
	7
	14
	28
	56

	1
	2.5
	3.5
	X
	7
	14
	28
	
	5
	2.5
	7.5
	X
	15
	30
	60

	1
	5
	6
	6
	12
	24
	48
	
	5
	5
	10
	10
	20
	40
	80

	1
	10
	11
	11
	22
	44
	88
	
	5
	10
	15
	15
	30
	60
	120

	1.25
	0.5
	1.75
	X
	X
	7
	14
	
	10
	0.5
	10.5
	X
	21
	42
	84

	1.25
	0.625
	1.875
	X
	X
	X
	15
	
	10
	0.625
	10.625
	X
	X
	X
	85

	1.25
	1
	2.25
	X
	X
	9
	18
	
	10
	1
	11
	11
	22
	44
	88

	1.25
	1.25
	2.5
	X
	5
	10
	20
	
	10
	1.25
	11.25
	X
	X
	45
	90

	1.25
	2
	3.25
	X
	X
	13
	26
	
	10
	2
	12
	12
	24
	48
	96

	1.25
	2.5
	3.75
	X
	X
	15
	30
	
	10
	2.5
	12.5
	X
	25
	50
	100

	1.25
	5
	6.25
	X
	X
	25
	50
	
	10
	5
	15
	15
	30
	60
	120

	1.25
	10
	11.25
	X
	X
	45
	90
	
	10
	10
	20
	20
	40
	80
	160


Combinations which have weird number of slots or which have few available subcarrier spacing are highlighted, and these combinations could be candidates to be precluded. According to the table, with certain subcarrier spacing, have slots that cannot be aligned with the periodicity for PDCCH monitoring, CSI-RS and SRS, such as 10ms+1ms combination that has slots multiple of 11. With the multiple of 11 slots, nothing but only 1 slot period of PDCCH monitoring or SRS can be supported but, it is hard to be aligned with CSI-RS or CSI reporting periodicity. From this sense, these combinations needs to be precluded.
Proposal 10: Some combinations for semi-static D/U assignment with two period should be precluded.
Actually, all combinations can be used if the periodicity of RRC configurations does not need to be matched with the periodicity of semi-static D/U assignment. For the full usage of combinations we can consider two cases as,

· Case 1: Starting points of RRC configurations are reset in every combinations or in certain point which is multiple of periodicity of combination.
· Case 2: Periodicity of RRC configurations are independently configured and those are only available at the resource with proper direction.
With the case 2, there would be no necessary to consider the periodicity alignment problem. Or if there is big scale end frame point, and starting points of RRC configurations are reset in this point, case 1 and 2 can be considered as same. 
Meanwhile, it also could be necessary to match the periodicity of combination to particular time durations. For example in LTE-NR coexistence, the frame structure of LTE is defined by the 10ms, and the semi-static D/U assignment also needs to be aligned with this 10ms or multiple of 10ms at least. However it is difficult to find the combinations of table that matched with 10ms or multiple of 10ms. For this alignment, we can consider following options,

· Option 1: Always use period combination that matched with particular time durations
· For example, 5ms+5ms, 10ms+10ms, etc.

· Option 2: Truncation of the two period semi-static D/U assignment at particular time durations
In option 2, some last parts of resource format of semi-static assignment is truncated for matching to the end of 10ms or multiple of 10ms. With this option, UE can be defined same or similar slot formats for both NR band and LTE band.
Proposal 11: Total period of semi-static D/U assignment and other RRC configurations needs be aligned with particular time duration.
3 Conclusion 
In this contribution, we discuss on the structure of group common PDCCH. Based on the discussion, we obtained following proposals.
Proposal 1: NR supports UE-specific GP configuration. A UE can estimate GP based on configured TA and DL-UL switching latency. 
Proposal 2: To support various gap size, the network indicates the smallest gap as Unknown resource in SFI. Each UE applies UE-specifically configured gap size. 

Proposal 3: Gap is created by a UE before first UL resource used for transmission by UE implementation. A UE can skip ‘measurement’ in GP. A UE is not expected to be configured/scheduled with PDSCH on GP. A UE can skip monitoring PDCCH in GP. 
Proposal 4: When a UE misses group common PDCCH, the UE behaviour when group common PDCCH is received would not be applied. Specifically, a UE cannot assume that ‘measurement’ are valid in flexible resource of semi-static D/U assignment. Also, UE cannot skip CORESET monitoring in flexible resource as the resource has not been identified as reserved/UL. In other words, in the cases GC PDCCH is not acquired, a UE skips ‘measurements’ and monitors CORESETs on the unidentified resources.  
Proposal 5: For a RRC configured DL reception cancellation, the detail conditions need to be differently defined by RRC configurations.

Proposal 6: For a RRC configured UL transmission cancellation, not only N2 but also TA timing should be considered.
Proposal 7: GC PDCCH should indicate the slot formats for number of slots of multiple of periodicity or at least same or larger number of slots than periodicity. If other case is supported, consider slots which are not indicated by GC PDCCH as Unknown.
Proposal 8: Received SFI via GC PDCCH and semi-static DL/UL configuration are valid regardless of BWP switching. In case BWP switching changes numerology, determine SFI information based on the new numerology. 
Proposal 9: Every GC PDCCH should indicate the same slot format for the same slot.
Proposal 10: Some combinations for semi-static D/U assignment with two period should be precluded.
Proposal 11: Total period of semi-static D/U assignment and other RRC configurations needs be aligned with particular time duration.
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