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	Reason for change:
	We explain the issue from agreements and specification points of view respectively, and provide our view on the necessity of changes.

The following (as part of the set of agreements) was email approved via [90b-NR-24], 
· On overwriting rules across semi-static DL/UL assignment, dynamic SFI, DCI, etc
· Need to decide the overwriting rules between 
· Semi-static DL/UL assignment (including states DL, UL, unknown) 
· Dynamic SFI (indicated in GC-PDCCH with states DL, UL, and unknown)
· UE specific data transmission (UE specific DCI triggered PDSCH, PUSCH, and PUCCH with A/N for a PDSCH) 
· Also include DCI triggered aperiodic measurement related signals, such as aperiodic CSI-RS, aperiodic SRS, etc
· FFS: Broadcast transmission, sync, PRACH, RAR, UL data transmission without UL grant, …
· Measurement: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed 
· FFS: CSI-RS for RRM, TRS, etc
· FFS: Other signals, measurements, and monitoring (including configured coreset monitoring)
· Consider the following directions of potential overwriting in Rel. 15: 
· States from semi-static DL/UL assignment overwritten by measurement, dynamic SFI, or UE specific data
· State from measurement overwritten by dynamic SFI or UE specific data
· Dynamic SFI overwritten by UE specific data
· FFS: UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI 
· The timing requirement for overwriting
· UE behavior will be the cancellation of the measurement/data reception or measurement/data related transmission
· For the states from semi-static DL/UL assignment 
· “Unknown” in semi-static DL/UL assignment can be overwritten by measurement, dynamic SFI, and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten to the other direction (DL to UL or UL to DL) by measurement, dynamic SFI and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten by “unknown” by dynamic SFI

The following was further agreed in RAN1#91 to extend the scope of UE-specific data/measurement
Agreements:
· Transmisson direction implied by UE-specific RRC configuration is treated together as “measurement”
· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed
· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”
· FFS: Configured resources for RRM for neighbor cell measurement

From specification point of view, the following was originally generated, with an Editor note that “DCI or RRC cannot overwrite DL/UL in semi-static slot configuration”, as can be found in R1-1719226 spec v1.1.1 after RAN1#90bis and the corresponding email discussion:
For a set of symbols of a slot that are indicated as uplink by higher layer parameter [Slot-assignmentSIB1] or, when provided, by higher layer parameter [Slot-assignment], the UE is not expected to be indicated by a DCI format with CRC scrambled by C-RNTI or be configured by higher layers to 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 as downlink by higher layer parameter [Slot-assignmentSIB1] or, when provided, by higher layer parameter [Slot-assignment], the UE is not expected to be indicated by a DCI format with CRC scrambled by C-RNTI or be configured by higher layers to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.

There were no essential changes for the concerned texts in the following-up versions, until the version delivered after RAN1#92 meeting in R1-1803545, where the following changes were made on top, probably for introduction of the agreements of extension of  UE-specific data/measurement (i.e. including PUSCH with CS-RNTI, but note that PRACH was already captured):
For a set of symbols of a slot that are indicated as uplink by higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated, when provided to a UE, the UE is not expected to be indicated by a DCI format with CRC scrambled by C-RNTI or be configured by higher layers to 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 UL-DL-configuration-common, or UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated, when provided to a UE, the UE is not expected to be indicated by a DCI format with CRC scrambled by C-RNTI or be configured by higher layers to does not transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.
For simplicity of discussion, we state DL/UL in semi-static DL/UL assignment as slot-direction, and measurement, dynamic SFI and UE specific data as signal-direction.

Then, from RAN1 agreements point of view, there can be three approaches to interpret “cannot be overwritten”:
Approach-1 network ensures no conflict between slot-direction and signal-direction;
Approach-2 network may schedule/trigger a signal/channel with signal-direction conflicting with slot-direction on one or more symbols, while UE does not receive/transmit the signal/channel only on those symbols, such that “overwritten” does not happen, i.e. UE perform rate-matching or puncturing for the remaining symbols by implementation; 
Approach-3 network may schedule/trigger a signal/channel with signal-direction conflicting with slot-direction on one or more symbols, while UE does not receive/transmit the whole signal/channel in the slot, such that “overwritten” does not happen.

From RAN1 specification point of view, 
· The earliest specification texts took Approach-1. 
· The update of corresponding texts by “is not expected to be indicated by a DCI format with CRC scrambled by C-RNTI or be configured by higher layers to does not” changed the behaver as Approach-2. 
· Approach-3 is currently specified only for PxSCH with multi-slot. 

Approach-3 can release the network scheduling restriction. Considering single-slot PxSCH is just a special case of multi-slot PxSCH, it is highly possible that a real implementation consolidate a same UE behavior for the case of PxSCH with and without repetitions, as Approach-3. However, it is firstly concerned that may have impact on HARQ codebook determination. For example, the PDCCH monitoring occasion determination may be changed, if there is an existing implementation based on other approaches. Secondly, it would take a different approach for e.g. PDCCH/PUCCH from PxSCH for single-slot case, which may not be desirable at this stage either.

The possibility of conflict exists by Approach-2 as e.g. PDCCH monitoring, UL grant-free/DL SPS, PUCCH carrying SR can have various periodicities and the specification specifically allow this case. Note these cases were originally to be FFS in the earliest agreements, however were additionally captured and remains since then. 

Approach-1 is the simplest from UE perspective, and keep the same behavior among different signal/channels in single-slot case. It also does not cause NBC issue for UEs, whatever the UE implementation has been. Considering the specification changes history, the implementation following the same Approach-1 for PDCCH, grant-free/SPS, SR or other CSI-RS as other UE-specific data or measurement, i.e. UE does not expect such conflict would happen, may be more agreeable, though put some restriction at network side. 

	T
	

	Summary of change:
	[bookmark: _GoBack]Clarify that a UE is not expected to be indicated or configured to receive/transmit signals/channels on a direction that is different from semi-static TDD slot configuration.

	
	

	Consequences if not approved:
	Network may schedule/trigger a transmission/reception for a signal/channel with direction conflicting with tdd slot configuration, and expects UEs to be able to transmit/receive accordingly, while UEs does not expect this happens. 
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	Other comments:
	Isolated impact analysis:
The CR has isolated impact on slot configuration determination when conflict happens.

Inter-operability analysis:
If the UE is implemented in accordance to this CR and the gNB is not, there will be different understanding between the UE and gNB on whether direction conflict is a valid or error case; if the gNB is implemented in accordance to this CR and the UE is not, there is no issue as gNB will avoid such situation.
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[bookmark: _Toc20311601]11.1	Slot configuration
A slot format includes downlink symbols, uplink symbols, and flexible symbols. 
The following are applicable for each serving cell.
If a UE is provided tdd-UL-DL-ConfigurationCommon, the UE sets the slot format per slot over a number of slots as indicated by tdd-UL-DL-ConfigurationCommon. 
The tdd-UL-DL-ConfigurationCommon provides

-	a reference SCS configuration  by referenceSubcarrierSpacing
-	a pattern1. 
The pattern1 provides

-	a slot configuration period of  msec by dl-UL-TransmissionPeriodicity

-	a number of slots  with only downlink symbols by nrofDownlinkSlots

-	a number of downlink symbols  by nrofDownlinkSymbols

-	a number of slots  with only uplink symbols by nrofUplinkSlots

-	a number of uplink symbols  by 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 SCS configuration . 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.
If tdd-UL-DL-ConfigurationCommon provides both pattern1 and pattern2, the UE sets the slot format per slot over a first number of slots as indicated by pattern1 and the UE sets the slot format per slot over a second number of slots as indicated by pattern2. 
The pattern2 provides

-	a slot configuration period of  msec by dl-UL-TransmissionPeriodicity

-	a number of slots  with only downlink symbols by nrofDownlinkSlots

-	a number of downlink symbols  by nrofDownlinkSymbols

-	a number of slots  with only uplink symbols by nrofUplinkSlots

-	a number of uplink symbols  by nrofUplinkSymbols


The applicable values of  are same as the applicable values for .



A slot configuration period of  msec 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.







A UE expects that the reference SCS configuration  is smaller than or equal to a SCS configuration  for any configured DL BWP or UL BWP. Each slot provided by pattern1 or pattern2 is applicable to  consecutive slots in the active DL BWP or the active UL BWP where the first slot starts at a same time as a first slot for the reference SCS configuration  and each downlink or flexible or uplink symbol for the reference SCS configuration  corresponds to  consecutive downlink or flexible or uplink symbols for the SCS configuration . 
If the UE is additionally provided tdd-UL-DL-ConfigurationDedicated, the parameter tdd-UL-DL-ConfigurationDedicated overrides only flexible symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon. 
The tdd-UL-DL-ConfigurationDedicated provides
-	a set of slot configurations by slotSpecificConfigurationsToAddModList
-	for each slot configuration from the set of slot configurations
-	a slot index for a slot provided by slotIndex
-	a set of symbols for a slot by 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, nrofDownlinkSymbols provides a number of downlink first symbols in the slot and 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 slotIndex, the UE applies a format provided by a corresponding symbols. The UE does not expect tdd-UL-DL-ConfigurationDedicated to indicate as uplink or as downlink a symbol that tdd-UL-DL-ConfigurationCommon indicates as a downlink or as an uplink symbol, respectively.
For each slot configuration provided by tdd-UL-DL-ConfigurationDedicated, a reference SCS configuration is the reference SCS configuration [image: ] 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 tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated and are common to each configured BWP. 
A UE considers symbols in a slot indicated as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated to be available for receptions and considers symbols in a slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated to be available for transmissions. 
If a UE is not configured to monitor PDCCH for DCI format 2_0, for a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated 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, DCI format 1_1, or 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 
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot. 
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE is not expected to be indicated or configured todoes 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 tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE is not expected to be indicated or configured todoes 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 as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, the UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception by the UE in the set of symbols of the slot. 
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot that are indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, 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 tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.

For a set of symbols of a slot corresponding to a valid PRACH occasion and  symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH, 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 tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.
If a UE is scheduled by a DCI format 1_1 to receive PDSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, 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 tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, 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.
< Unchanged parts are omitted >
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