3GPP TSG RAN WG1 Meeting #93	           	R1-1806656
Busan, Republic of Korea, May 21st – 25th, 2018

Agenda item:		7.1.3.1.3
Source:	Nokia, Nokia Shanghai Bell
Title:	Proposed corrections for the slot configuration in 38.213
Document for:		Discussion and Decision
1	Introduction
[bookmark: _GoBack]In Rel-15 NR, for the slot format indication (SFI) carried on group-common PDCCH, a reference subcarrier spacing (SCS) is configured for the SFI for a serving cell, at the same time the SFI can be sent from another serving cell (possibly with a difference SCS). This causes some complication in the behaviour, which we will discuss in this contribution.
2	Interpretation of the SFI
Regarding the interpretation of SFI, 38.213 has the following specification text, e.g. for TDD:
	








For unpaired spectrum operation for a UE on a serving cell, the UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of  for each slot format in a combination of slot formats indicated by a SFI-index field in DCI format 2_0. The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active DL BWP and UL BWP pair with subcarrier spacing configuration of , it is . Each slot format in the combination of slot formats indicated by the SFI-index field in DCI format 2_0 is applicable to  consecutive slots in the active DL BWP and UL BWP pair where the first slot starts at a same time as a first slot for the reference subcarrier spacing configuration of  and each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponds to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration  .  



The specification uses the phrase “a first slot for the reference subcarrier spacing configuration”, which seems not clearly defined, as reference SCS is just a value that does not necessarily correspond to a real cell, so there are no slots defined. If we indeed assume a virtual cell that uses the reference SCS (as shown in Figure 1), the SFI is not necessarily received at the beginning of a slot on the virtual cell, because the timing depends on the scheduling cell search space configuration. In this example, SFI is received at the second half of a 15KHz slot. The current specification could be interpreted as the SFI would be applied starting from slot 0, as the beginning of slot 0 aligns with the a slot on the virtual cell with reference SCS. However this would not be possible, or the UE would not be able to take any action based on the info for the past slot(s).
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Figure 1 Illustration of the SFI timing w.r.t. the virtual cell with reference SCS and the SFI cell
One possible way to avoid this ambiguity in UE behavior is not to use the slot on this virtual cell as the reference. Instead, the SFI is applied starting from the slot when it is received (while the interpretation of the SFI is based on the reference SCS). However, this practically means that the gNB implementation should transmit SFI e.g. in slot 0, 2, 4 etc in Figure 1 in a practically meaningful scenario, because there is no use case where we would want the SFI to start with slot 1 while using 15KHz as the reference SCS. So the UE behaviour is simplified but we rely on gNB configuration to make sure it works properly.
Proposal 1: SFI is applied starting from the slot when SFI is received. (The text proposal is provided in the annex)

In the cancellation timeline, it is unclear which numerology the definition of N2 is based on, in case of cross-carrier SFI indication, whether it is the numerology of the scheduling cell of UE-specific DCI or SFI or the SFI cell. This is something that needs to be clarified. One possibility is to always follow N2 of the scheduling cell as the main processing is the PDCCH processing on the scheduling cell and presumably the cancellation on the SFI cell should take minimum time compared to actual PUSCH preparation. The conservative approach would be to follow the same principle as the PUSCH preparation time in case of cross-numerology scheduling, where the lower SCS is used.
Proposal 2: In case of UE-specific DCI or SFI being cross-carrier scheduled in mixed numerology case, N2 in DL measurement cancellation or UL transmission cancellation is based on the lower SCS of the scheduling cell and the SFI cell. (The text proposal is provided in the annex)

For entry 255 in the slot format table, the agreement from RAN1#92bis is:
Agreements
· [bookmark: _Hlk513759929]In the slot format table in TS38.211, the entry 255 is defined such that when a slot format for a slot is indicated as 255, the UE does not use this information in deciding the cancellation of UE-specific RRC configured DL receptions or UE-specific RRC configured UL transmissions

Our understanding is, if 255 is indicated,
· If a previous DCI format 2_0 had indicated a slot format for the same slot, that slot format is assumed to be indicated.
· If there was no previous DCI format 2_0 indicating a slot format for the same slot, all the UE-specific RRC configured DL receptions or UE-specific RRC configured UL transmissions will be performed (not cancelled).
But what is currently being captured in the specification is not clear.
Proposal 3: The meaning of entry 255 in the slot format table needs to be further clarified.


3	Conclusion
In this contribution we have discussed some issues related to SFI, and proposed the following:
Proposal 1: SFI is applied starting from the slot when SFI is received. (The text proposal is provided in the annex)
Proposal 2: In case of UE-specific DCI or SFI being cross-carrier scheduled in mixed numerology case, N2 in DL measurement cancellation or UL transmission cancellation is based on the lower SCS of the scheduling cell and the SFI cell. (The text proposal is provided in the annex)
Proposal 3: The meaning of entry 255 in the slot format table needs to be further clarified.
In addition, in the text proposal in the Annex, we also proposed some other modifications to correct or clarify, which are mostly self-explanatory.

Appendix: Text proposal (38.213 subclause 11.1)


11.1	Slot configuration
A slot format includes downlink symbols, uplink symbols, and flexible symbols. 
For each serving cell
If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon and the UE is not provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, the UE sets the slot format per slot over a number of slots as indicated by higher layer parameter tdd-UL-DL-ConfigurationCommon. 
The higher layer parameter tdd-UL-DL-ConfigurationCommon provides
· 
A reference subcarrier spacing  by higher layer parameter referenceSubcarrierSpacing
· 
A slot configuration period of  msec by higher layer parameter dl-UL-TransmissionPeriodicity
· 
A number of slots  with only downlink symbols by higher layer parameter nrofDownlinkSlots
· 
A number of downlink symbols  by higher layer parameter nrofDownlinkSymbols
· 
A number of slots  with only uplink symbols by higher layer parameter nrofUplinkSlots
· 
A number of uplink symbols  by higher layer parameter nrofUplinkSymbols









A value  msec is valid only for . A value  msec is valid only for  or . A value  msec is valid only for , or , or .











A slot configuration period of  msec includes  slots with  subcarrier spacing. From the  slots, a first  slots include only downlink symbols and a last  slots include only uplink symbols. The  symbols after the first  slots are downlink symbols. The  symbols before the last  slots are uplink symbols. The remaining  are flexible symbols. 

The first symbol every  periods is a first symbol in an even frame.


A UE expects that the reference subcarrier spacing  is smaller than or equal to the subcarrier spacing  for any of the configured DL BWP or UL BWP.
A format for a slot with extended CP is determined from a format for a slot with normal CP. A UE determines an extended CP symbol as downlink/uplink/flexible symbol if the overlapping normal CP symbols that are downlink/uplink/flexible symbols, respectively. A UE determines an extended CP symbol as flexible symbol if one of the overlapping normal CP symbols is flexible.
If the UE is provided higher layer parameters tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2, the UE sets the slot format per slot over a first number of slots as indicated by higher layer parameter tdd-UL-DL-ConfigurationCommon and the UE sets the slot format per slot over a second number of slots as indicated by tdd-UL-DL-ConfigurationCommon2. 
The higher layer parameter tdd-UL-DL-ConfigurationCommon2 provides
· 
A reference subcarrier spacing  by higher layer parameter referenceSubcarrierSpacing;
· 
A slot configuration period of  msec by higher layer parameter dl-UL-TransmissionPeriodicity;
· 
A number of slots  with only downlink symbols by higher layer parameter nrofDownlinkSlots;
· 
A number of downlink symbols  by higher layer parameter nrofDownlinkSymbols;
· 
A number of slots  with only uplink symbols by higher layer parameter nrofUplinkSlots;
· 
A number of uplink symbols  by higher layer parameter nrofUplinkSymbols.

A UE expects .









A value  msec is valid only for . A value  msec is valid only for  or . A value  msec is valid only for , or , or .











A slot configuration period of  slots includes first  slots and second  slots. From the  slots, a first  slots include only downlink symbols and a last  include only uplink symbols. The  symbols after the first  slots are downlink symbols. The  symbols before the last  slots are uplink symbols. The remaining  are flexible symbols. 

A UE expects that  divides 20 msec.

The first symbol every  periods is a first symbol in an even frame.
If the UE is additionally provided higher layer parameter tdd-UL-DL-ConfigDedicated, the parameter tdd-UL-DL-ConfigDedicated overrides only flexible symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationCommon2. 
The higher layer parameter tdd-UL-DL-ConfigDedicated provides
· A set of slot configurations by higher layer parameter slotSpecificConfigurationsToAddModList;
· For each slot configuration from the set of slot configurations
· A slot index for a slot provided by higher layer parameter slotIndex;
· A set of symbols for a slot by higher layer parameter symbols where 
	if symbols = allDownlink, all symbols in the slot are downlink;
	if symbols = allUplink, all symbols in the slot are uplink;
if symbols = explicit and higher layer parameter nrofDownlinkSymbols provides a number of downlink first symbols in the slot and higher layer parameter nrofUplinkSymbols provides a number of uplink last symbols in the slot. If nrofDownlinkSymbols is not provided, there are no downlink first symbols in the slot and if nrofUplinkSymbols is not provided, there are no uplink last symbols in the slot. The remaining symbols in the slot are flexible. 
For each slot having a corresponding index provided by higher layer parameter slotIndex, the UE applies a format provided by the corresponding higher layer parameter symbols. The UE does not expect tdd-UL-DL-ConfigDedicated to indicate as uplink or as downlink a symbol that tdd-UL-DL-ConfigurationCommon or, when provided, tdd-UL-DL-ConfigurationCommon2 indicates as a downlink or as an uplink symbol, respectively.

For each slot configuration provided by tdd-UL-DL-ConfigDedicated, a reference subcarrier spacing is the reference subcarrier spacing  provided by tdd-UL-DL-ConfigurationCommon.
A slot configuration period and a number of downlink symbols, uplink symbols, and flexible symbols in each slot of the slot configuration period are determined from higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2 and tdd-UL-DL-ConfigDedicated and are common to each configured BWP. 
If a UE is not configured to monitor PDCCH for DCI format 2_0, tThe UE considers symbols in a slot indicated as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated to be available for receptions and considers symbols in a slot indicated as uplink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or by tdd-UL-DL-ConfigDedicated to be available for transmissions. 
If a UE is not configured to monitor PDCCH for DCI format 2_0, Ffor a set of symbols of a slot that are indicated as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or UL-DL-configuration-dedicated, when provided to a UE, or when tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and UL-DL-configuration-dedicated are not provided to the UE
-	The UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0 or a DCI format 1_1 or a DCI format 0_1. 
-	The UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3. 	Comment by Ye, Sigen (Nokia - US/Murray Hill): DCI format 1_0 and 1_1 trigger PUCCH, so they should be included here. The format for PDCCH order to trigger PRACH is not finalized yet, which should be included later if it uses a different format.
If agreed, this should be a universal change.
-	If the UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if 
· the UE does not detect a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot, or
· the UE detects a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 0_0, or DCI format 0_1, or DCI format 2_3 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214]. Note that PUSCH preparation time N2 here and hereafter in subclause 11.1 corresponds to μ = min(μDL, μUL), where μDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the corresponding DCI is transmitted and μUL corresponds to the subcarrier spacing of the uplink channel of the serving cell.
Otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot. 
-	If the UE is configured by higher layers to transmit a periodic SRS, or a PUCCH, or a PUSCH, or a PRACH in the set of symbols in the slot, the UE transmits the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot if 
· the UE does not detect a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot, or 
· the UE detects a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability. 
Otherwise, the UE does not transmit the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot. 
For a set of symbols of a slot that are indicated to a UE as uplink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated, when provided to the UE, the UE does not receive PDCCH, PDSCH, or CSI-RS in the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated, when provided to the UE, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE by higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated, when provided to the UE.
For a set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, the UE does not receive PDSCH or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated. 
For a set of symbols of a slot indicated to a UE by higher layer parameters pdcch-ConfigSIB1 in MasterInformationBlock for a control resource set for Type0-PDCCH common search space, the UE does not expect the set of symbols to be indicated as uplink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL- ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated.
If a UE is scheduled by a DCI format 1_1 to receive PDSCH over multiple slots, and if higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated, when provided to the UE, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format 0_1 to transmit PUSCH over multiple slots, and if higher layer parameter tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-Configuration-Common2, or tdd-UL-DL-ConfigDedicated, when provided to a UE, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
[bookmark: _Ref500453000][bookmark: _Toc510987673]11.1.1	UE procedure for determining slot format
This subclause applies for a serving cell that is included in a set of serving cells configured to a UE by higher layer parameters slotFormatCombToAddModList and slotFormatCombToReleaseList.









If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided with a SFI-RNTI by higher layer parameter sfi-RNTI and with a payload size of DCI format 2_0 by higher layer parameter dci-PayloadSize. The UE is also provided in one or more serving cells with a configuration for a search space set  and a corresponding control resource set  for monitoring  PDCCH candidates for DCI format 2_0 with a CCE aggregation level of  CCEs as described in Subclause 10.1. The  PDCCH candidates are the first  PDCCH candidates for CCE aggregation level  for search space set  in control resource set .
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by higher layer parameter servingCellId
-	a location of a SFI-index field in DCI format 2_0 by higher layer parameter positionInDCI
-	a set of slot format combinations by higher layer parameter slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
· one or more slot formats indicated by a respective higher layer parameter slotFormats for the slot format combination, and 
· a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by higher layer parameter slotFormatCombinationId


-	for unpaired spectrum operation, a reference subcarrier spacing  by higher layer parameter subcarrierSpacing and, when a secondary UL carrier is configured for the serving cell, a reference subcarrier spacing  by higher layer parameter subcarrierSpacing2 for the secondary UL carrier


-	for paired spectrum operation, a reference subcarrier spacing  for a DL BWP by higher layer parameter subcarrierSpacing and a reference subcarrier spacing  for an UL BWP by higher layer parameter subcarrierSpacing2

A SFI-index field value in a DCI format 2_0 indicates to a UE a slot format for each slot in a number of slots for each DL BWP or each UL BWP starting from a slot where the UE detects the DCI format 2_0. The SFI-index field includes  bits where maxSFIindex is the maximum value of the values provided by corresponding higher layer parameters slotFormatCombinationId. A slot format is identified by a corresponding format index as provided in Table 11.1.1-1 where ‘D’ denotes a downlink symbol, ‘U’ denotes an uplink symbol, and ‘X’ denotes a flexible symbol.

If a PDCCH monitoring periodicity for DCI format 2_0, provided to a UE for the search space set  by higher layer parameter monitoringSlotPeriodicityAndOffset, is smaller than a duration of a slot format combination the UE obtains at a PDCCH monitoring occasion for DCI format 2_0 by a corresponding SFI-index field value, and the UE receives more than one DCI format 2_0 messages indicating the slot format for a slot, the UE expects a same format for each slot of the slot format combination that occurs at or after the next PDCCH monitoring occasions for DCI format 2_0 to be indicated by corresponding SFI-index field valuesthe same format being indicated in these multiple DCI format 2_0 messages. A slot format value of 255 indicates a same format for each slot of the slot format combination that occurs at or after the next PDCCH monitoring occasions for DCI format 2_0 providing the slot format value of 255.	Comment by Ye, Sigen (Nokia - US/Murray Hill): This does not seem to capture the intention of entry 255.
A UE does not expect to be configured to monitor PDCCH for DCI format 2_0 on a second serving cell that uses larger subcarrier spacing than the serving cell.
 
[bookmark: _Hlk512253773]Table 11.1.1-1: Slot formats for normal cyclic prefix
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	0
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	1
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	2
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	3
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X

	4
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X

	5
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X

	6
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X

	7
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X
	X

	8
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	9
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	10
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	11
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	12
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	13
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	14
	X
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	15
	X
	X
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U

	16
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	17
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	18
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	19
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	20
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	21
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	22
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	23
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	24
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	25
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U
	U

	26
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U
	U

	27
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U
	U

	28
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U

	29
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U

	30
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	U

	31
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U
	U

	32
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U
	U

	33
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	U
	U

	34
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	35
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	36
	D
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	37
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	38
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	39
	D
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	40
	D
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	41
	D
	D
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	42
	D
	D
	D
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U

	43
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X
	U

	44
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X
	X
	X
	U
	U

	45
	D
	D
	D
	D
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U

	46
	D
	D
	D
	D
	D
	X
	U
	D
	D
	D
	D
	D
	X
	U

	47
	D
	D
	X
	U
	U
	U
	U
	D
	D
	X
	U
	U
	U
	U

	48
	D
	X
	U
	U
	U
	U
	U
	D
	X
	U
	U
	U
	U
	U

	49
	D
	D
	D
	D
	X
	X
	U
	D
	D
	D
	D
	X
	X
	U

	50
	D
	D
	X
	X
	U
	U
	U
	D
	D
	X
	X
	U
	U
	U

	51
	D
	X
	X
	U
	U
	U
	U
	D
	X
	X
	U
	U
	U
	U

	52
	D
	X
	X
	X
	X
	X
	U
	D
	X
	X
	X
	X
	X
	U

	53
	D
	D
	X
	X
	X
	X
	U
	D
	D
	X
	X
	X
	X
	U

	54
	X
	X
	X
	X
	X
	X
	X
	D
	D
	D
	D
	D
	D
	D

	55
	D
	D
	X
	X
	X
	U
	U
	U
	D
	D
	D
	D
	D
	D

	56 – 254 
	Reserved

	255
	Indicates ‘D’ or ‘U’ for flexible symbols in tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated with receptions or with transmissions configured by higher layers, respectively 	Comment by Ye, Sigen (Nokia - US/Murray Hill): This does not seem to capture the intention of entry 255
Indicates same slot format as a slot format in the previous DCI format 2_0 transmission












For unpaired spectrum operation for a UE on a serving cell, the UE is provided by higher layer parameter subcarrierSpacing a reference subcarrier spacing configuration of  for each slot format in a combination of slot formats indicated by a SFI-index field value in DCI format 2_0. The UE expects that for reference subcarrier spacing configuration of  and for an active DL BWP and UL BWP pair with subcarrier spacing configuration of , it is . Each slot format in the combination of slot formats indicated by the SFI-index field value in DCI format 2_0 is applicable to  consecutive slots in the active DL BWP and UL BWP pair where the first slot starts at a same time as a firstthe slot in which DCI format 2_0 is received for the reference subcarrier spacing configuration of  and each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponds to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration . 








For paired spectrum operation for a UE on a serving cell, the SFI-index field in DCI format 2_0 indicates a combination of slot formats that includes a combination of slot formats for a reference DL BWP and a combination of slot formats for a reference UL BWP of the serving cell. The UE is provided by higher layer parameter subcarrierSpacing a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field value in DCI format 2_0 for the reference DL BWP of the serving cell. The UE is provided by higher layer parameter subcarrierSpacing2 a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field value in DCI format 2_0 for the reference UL BWP of the serving cell. If  and for each  values provided by a value of higher layer parameter slotFormats, where the value of slotFormats is determined by a value of slotFormatCombinationId in slotFormatCombination and the value of slotFormatCombinationId is set by the value of the SFI-index field value in DCI format 2_0, the first  values for the combination of slot formats are applicable to the reference DL BWP and the next value is applicable to the reference UL BWP. If  and for each  values provided by higher layer parameter slotFormats, the first value for the combination of slot formats is applicable to the reference DL BWP and the next  values are applicable to the reference UL BWP. 














The UE is provided with a reference subcarrier spacing configuration of  so that for an active DL BWP with subcarrier spacing configuration of , it is . The UE is provided with a reference subcarrier spacing configuration of  so that for an active UL BWP with subcarrier spacing configuration of , it is . Each slot format for a combination of slot formats indicated by the SFI-index field value in DCI format 2_0 for the reference DL BWP, by indicating a value for slotFormatCombinationId that is mapped to a value of slotFormats in  slotFormatCombination, is applicable to  consecutive slots for the active DL BWP where the first slot starts at a same time as the slot in which DCI format 2_0 is received a first slot in the reference DL BWP and each downlink or flexible symbol for the reference subcarrier spacing configuration of  corresponds to  consecutive downlink or flexible symbols for the subcarrier spacing configuration . Each slot format for the combination of slot formats for the reference UL BWP is applicable to  consecutive slots for the active UL BWP where the first slot starts at a same time as the slot in which DCI format 2_0 is received a first slot in the reference UL BWP and each uplink or flexible symbol for the reference subcarrier spacing configuration of  corresponds to  consecutive uplink or flexible symbols for the subcarrier spacing configuration .




For unpaired spectrum operation with a second UL carrier for a UE on a serving cell, the SFI-index field value in DCI format 2_0 indicates a combination of slot formats that includes a combination of slot formats for a reference first UL carrier of the serving cell and a combination of slot formats for a reference second UL carrier of the serving cell. The UE is provided by higher layer parameter subcarrierSpacing a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference first UL carrier of the serving cell. The UE is provided by higher layer parameter subcarrierSpacing2 a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field value in DCI format 2_0 for the reference second UL carrier of the serving cell. For each  values of higher layer parameter slotFormats, the first  values for the combination of slot formats are applicable to the reference first UL carrier and the next value is applicable to the reference second UL carrier. 





The UE expects to be provided with a reference subcarrier spacing configuration of  so that for an active UL BWP in the second UL carrier with subcarrier spacing configuration of , it is . Each slot format for a combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference first UL carrier is applicable to  consecutive slots for the active DL BWP and UL BWP pair in the first UL carrier where the first slot starts at a same time as the slot in which DCI format 2_0 is receiveda first slot in the reference first UL carrier. Each slot format for the combination of slot formats for the reference second UL carrier is applicable to  consecutive slots for the active UL BWP in the second UL carrier where the first slot starts at a same time as the slot in which DCI format 2_0 is receiveda first slot in the reference second UL carrier.




If a BWP in the serving cell is configured with  and with extended CP, the UE expects , or , or . A format for a slot with extended CP is determined from a format for a slot with normal CP. A UE determines an extended CP symbol as downlink/uplink/flexible symbol if the overlapping normal CP symbols that are downlink/uplink/flexible symbols, respectively. A UE determines an extended CP symbol as flexible symbol if one of the overlapping normal CP symbols is flexible.




A reference subcarrier spacing configurations of , or , or , or  is either 0, or 1, or 2 for frequency range 1 and is either 2 or 3 for frequency range 2. 
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink and to detect a DCI format 1_0 or a DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot.
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, or a DCI format 0_1, or a DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
For a set of symbols of a slot that are indicated as downlink/uplink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated, when provided to a UE, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink/downlink, respectively, or as flexible.
For a set of symbols of a slot indicated to a UE by higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon for reception of SS/PBCH blocks, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.
For a set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink.
For a set of symbols of a slot indicated to a UE by higher layer parameters pdcch-ConfigSIB1 in MasterInformationBlock for a control resource set for Type0-PDCCH common search space, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.
For a set of symbols of a slot indicated to a UE as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated, when provided to the UE, or when higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255 
-	If one or more symbols from the set of symbols are symbols in a control resource set configured to the UE for PDCCH monitoring, the UE receives PDCCH in the control resource set only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 1_0 or DCI format 1_1indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives PDSCH or CSI-RS in the set of symbols of the slot. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible, and the UE does not detect a DCI format 1_0 or DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS, or the UE does not detect a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, the UE does not transmit or receive in the set of symbols of the slot.
-	If the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink.
-	If the UE is configured by higher layers to transmit PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink.	Comment by Ye, Sigen (Nokia - US/Murray Hill): This can be removed as it is covered in further detail below (with the cancellation timeline)
-	If the UE is configured by higher layers to transmit periodic SRS in the set of symbols of the slot, the UE transmits the periodic SRS only in a subset of symbols from the set of symbols of the slot indicated as uplink symbols by an SFI-index field value in DCI format 2_0.
-	A UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink and also detect a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH, in one or more symbols from the the set of symbols of the slot.
-	A UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as uplink and also detect a DCI format 1_0 or DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS in one or more symbols from the set of symbols of the slot.
If a UE is configured by higher layers to receive a CSI-RS or a PDSCH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as uplink or flexible, the UE cancels the CSI-RS reception in the set of symbols of the slot or cancels the PDSCH reception in the slot. 	Comment by Ye, Sigen (Nokia - US/Murray Hill): This can be removed as it is already covered in the 5th sub-bullet above?
If a UE is configured by higher layers to transmit periodic SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, then 
-	the UE does not expect 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 for the corresponding PUSCH timing capability [6, TS 38.214];
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in the remaining symbols of the slot and cancels the periodic SRS transmission in the subset of symbols of the slot. 
A UE assumes that flexible symbols in a control resource set configured to the UE for PDCCH monitoring are downlink symbols if the UE does not detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as flexible or uplink and the UE does not detect a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH. 
For a set of symbols of a slot that are indicated as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated, when provided to a UE, or when higher layer parameters tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 
-	The UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0 or DCI format 1_1. 
-	The UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, or DCI format 0_1, or DCI format 2_3. 
-	The UE receives PDCCH as described in Subclause 11.1.
-	If the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot. 
-	If the UE is configured by higher layers to transmit periodic SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE
· does not transmit the PUCCH, or the PUSCH, or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is a number of symbols equal to the PUSCH preparation time N2 for the corresponding PUSCH timing capability after a last symbol of a control resource set where the UE is configured to monitor PDCCH for DCI format 2_0
· is not expected to cancel the transmission of the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is a number of symbols equal to the PUSCH preparation time N2 for the corresponding PUSCH timing capability after a last symbol of a control resource set where the UE is configured to monitor PDCCH for DCI format 2_0  





oleObject48.bin

image41.wmf
2

ref,2

=

m


oleObject49.bin

image42.wmf
3

ref,2

=

m


oleObject50.bin

image43.wmf
5

.

2

2

=

P


oleObject51.bin

image44.wmf
1

ref,2

=

m


oleObject52.bin

image45.wmf
2

ref,2

=

m


oleObject53.bin

image46.wmf
3

ref,2

=

m


oleObject54.bin

image47.wmf
2

P

P

+


oleObject55.bin

image48.wmf
ref

2

m

×

=

P

S


oleObject56.bin

image49.wmf
ref

2

2

2

m

×

=

P

S


oleObject57.bin

image50.wmf
2

S


oleObject58.bin

image51.wmf
slots,2

d


oleObject59.bin

image52.wmf
slots,2

u


oleObject60.bin

image53.wmf
sym,2

d


oleObject61.bin

image54.wmf
slots,2

d


oleObject62.bin

image55.wmf
sym,2

u


image1.wmf
SFI

m


oleObject63.bin

image56.wmf
slots,2

u


oleObject64.bin

image57.wmf
(

)

sym,2

sym,2

slot

symb

slots,2

slots,2

2

u

d

N

u

d

S

-

-

-

-

×


oleObject65.bin

oleObject66.bin

image58.wmf
(

)

2

20

P

P

+


oleObject67.bin

image59.wmf
ref

m


oleObject68.bin

oleObject1.bin

image60.wmf
s


oleObject69.bin

image61.wmf
p


oleObject70.bin

image62.wmf
)

(

,

SFI

L

s

p

M


oleObject71.bin

image63.wmf
SFI

L


oleObject72.bin

oleObject2.bin

oleObject73.bin

oleObject74.bin

oleObject75.bin

oleObject76.bin

oleObject77.bin

oleObject78.bin

image64.wmf
SUL

SFI,

m


oleObject79.bin

image65.wmf
DL

 

SFI,

m


oleObject80.bin

image2.wmf
m


image66.wmf
 UL

SFI,

m


oleObject81.bin

image67.wmf
(

)

x

maxSFIinde

log

2


oleObject82.bin

oleObject83.bin

oleObject84.bin

oleObject85.bin

oleObject86.bin

oleObject87.bin

oleObject88.bin

oleObject3.bin

oleObject89.bin

oleObject90.bin

image68.wmf
)

(

SFI

2

m

m

-


oleObject91.bin

oleObject92.bin

oleObject93.bin

oleObject94.bin

image69.wmf
 UL

SFI,

DL

 

SFI,

m

m

³


oleObject95.bin

image70.wmf
1

2

)

(

 UL

SFI,

DL

 

SFI,

+

-

m

m


image3.wmf
SFI

m

m

³


oleObject96.bin

image71.wmf
)

(

 UL

SFI,

DL

 

SFI,

2

m

m

-


oleObject97.bin

image72.wmf
 UL

SFI,

DL

 

SFI,

m

m

<


oleObject98.bin

image73.wmf
1

2

)

(

DL

 

SFI,

 UL

SFI,

+

-

m

m


oleObject99.bin

image74.wmf
)

(

DL

 

SFI,

 UL

SFI,

2

m

m

-


oleObject100.bin

oleObject101.bin

oleObject4.bin

image75.wmf
DL

m


oleObject102.bin

image76.wmf
DL

 

SFI,

DL

m

m

³


oleObject103.bin

image77.wmf
 UL

SFI,

m


oleObject104.bin

image78.wmf
UL

m


oleObject105.bin

image79.wmf
 UL

SFI,

UL

m

m

³


oleObject106.bin

image4.wmf
)

(

SFI

2

m

m

-


image80.wmf
)

(

DL

 

SFI,

DL

2

m

m

-


oleObject107.bin

image81.wmf
DL

SFI,

m


oleObject108.bin

oleObject109.bin

image82.wmf
DL

m


oleObject110.bin

image83.wmf
)

(

 UL

SFI,

UL

2

m

m

-


oleObject111.bin

image84.wmf
UL

SFI,

m


oleObject5.bin

oleObject112.bin

oleObject113.bin

image85.wmf
UL

m


oleObject114.bin

oleObject115.bin

image86.wmf
SUL

 

SFI,

m


oleObject116.bin

image87.wmf
1

2

)

(

SUL

  

SFI,

SFI

+

-

m

m


oleObject117.bin

image88.wmf
)

(

SUL

 

SFI,

SFI

2

m

m

-


oleObject6.bin

oleObject118.bin

image89.wmf
SUL

 

SFI,

m


oleObject119.bin

image90.wmf
SUL

m


oleObject120.bin

image91.wmf
SUL

 

SFI,

SUL

m

m

³


oleObject121.bin

oleObject122.bin

image92.wmf
)

(

SUL

 

SFI,

SUL

2

m

m

-


oleObject123.bin

oleObject7.bin

image93.wmf
2

=

m


oleObject124.bin

image94.wmf
1

SFI

=

m


oleObject125.bin

image95.wmf
2

SFI

=

m


oleObject126.bin

image96.wmf
3

SFI

=

m


oleObject127.bin

oleObject128.bin

oleObject129.bin

oleObject8.bin

oleObject130.bin

image97.wmf
SUL

 

SFI,

m


oleObject131.bin

oleObject9.bin

image5.wmf
ref

m


oleObject10.bin

image6.wmf
P


oleObject11.bin

image7.wmf
slots

d


oleObject12.bin

image8.wmf
sym

d


oleObject13.bin

image9.wmf
slots

u


oleObject14.bin

image10.wmf
sym

u


oleObject15.bin

image11.wmf
625

.

0

=

P


oleObject16.bin

image12.wmf
3

ref

=

m


oleObject17.bin

image13.wmf
25

.

1

=

P


oleObject18.bin

image14.wmf
2

ref

=

m


oleObject19.bin

image15.wmf
3

ref

=

m


oleObject20.bin

image16.wmf
5

.

2

=

P


oleObject21.bin

image17.wmf
1

ref

=

m


oleObject22.bin

image18.wmf
2

ref

=

m


oleObject23.bin

image19.wmf
3

ref

=

m


oleObject24.bin

oleObject25.bin

image20.wmf
ref

2

m

×

=

P

S


oleObject26.bin

image21.wmf
ref

m


oleObject27.bin

image22.wmf
S


oleObject28.bin

image23.wmf
slots

d


oleObject29.bin

oleObject30.bin

image24.wmf
sym

d


oleObject31.bin

image25.wmf
slots

d


oleObject32.bin

oleObject33.bin

image26.wmf
slots

u


oleObject34.bin

image27.wmf
(

)

sym

sym

slot

symb

slots

slots

u

d

N

u

d

S

-

-

-

-

×


oleObject35.bin

image28.wmf
P

20


oleObject36.bin

image29.wmf
ref

m


oleObject37.bin

image30.wmf
m


oleObject38.bin

image31.wmf
ref,2

m


oleObject39.bin

image32.wmf
2

P


oleObject40.bin

image33.wmf
slots,2

d


oleObject41.bin

image34.wmf
sym,2

d


oleObject42.bin

image35.wmf
slots,2

u


oleObject43.bin

image36.wmf
sym,2

u


oleObject44.bin

image37.wmf
ref

ref,2

m

m

=


oleObject45.bin

image38.wmf
625

.

0

2

=

P


oleObject46.bin

image39.wmf
3

ref,2

=

m


oleObject47.bin

image40.wmf
25

.

1

2

=

P


