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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion.

[bookmark: _Hlk62229726][104-e-NR-TEI-01] Email discussion/approval on Rel-16 NR TEI related issues (29th Jan – 3rd Feb)
· Whether/how to adopt CR on half-duplex operation in CA with unpaired spectrum with considering R1-2100023


2. Discussion on Rel-16 NR TEI related issues


Half-duplex operation in CA with unpaired spectrum
Following proposals are made in contributions.
	[4]
		Reason for change:
	1. According to the RAN2 LS in R1-2100023, the configuration parameter for Rel-16 TEI half-duplex operation is directionalCollisionHandling-r16, which is not aligned with the current RAN1 specification.
1. The RRC parameter directionalCollisionHandling-r16 is configured per serving cell as indicated in RAN2 LS in R1-2100023. It is not clear half-duplex operation should be applied to which set of serving cells. The following cases should be included:
1. For TDD intra-band CA, all TDD serving cells in the same frequency band;
1. For TDD inter-band CA and simultaneousRxTxInterBandCA (simultaneous transmission and reception in different bands) is not supported, all TDD serving cells in the same and different frequency bands;
1. For TDD inter-band CA and simultaneousRxTxInterBandCA  (simultaneous transmission and reception in different bands) is supported, all TDD serving cells in each frequency band;

	
	

	Summary of change:
	1. Change parameter half-duplex-behavior-r16 to directionalCollisionHandling-r16;
1. Clarify the set of serving cells to which half-duplex opearation should be applied.

	
	

	Consequences if not approved:
	1. Unaligned RRC parameter names in RAN1 and RAN2;
1. Unclear UE behavior when half-duplex opearation is configured in TDD.



[bookmark: _Ref500831375][bookmark: _Toc12021489][bookmark: _Toc20311601][bookmark: _Toc26719426][bookmark: _Toc29894862][bookmark: _Toc29899161][bookmark: _Toc29899579][bookmark: _Toc29917318][bookmark: _Toc36498192][bookmark: _Toc45699220][bookmark: _Toc52208382]11.1	Slot configuration
<unchanged text omitted>
If a UE 
-	is configured with multiple serving cells in unpaired spectrum in a frequency band, or with multiple serving cells in unpaired spectrum in different frequency bands and the UE does not report the capability of simultaneousRxTxInterBandCA, and 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	is provided directionalCollisionHandling-r16half-duplex-behavior = 'enable' for the multiple serving cells in unpaired spectrum, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in any of multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or 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 in any of multiple serving cells.
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 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 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 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.
If a UE
-	is configured with multiple serving cells in unpaired spectrum in a frequency band, or with multiple serving cells in unpaired spectrum in different frequency bands and the UE does not report the capability of simultaneousRxTxInterBandCA, and 
-	is provided directionalCollisionHandling-r16half-duplex-behavior = 'enable' for the multiple serving cells in unpaired spectrum, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in unpaired spectrum in a frequency band and is provided directionalCollisionHandling-r16half-duplex-behavior = 'enable' for the multiple serving cells in unpaired spectrum, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells in unpaired spectrum in different frequency bands where the UE does not report the capability of simultaneousRxTxInterBandCA, and 
-	is provided directionalCollisionHandling-r16half-duplex-behavior = 'enable' for the multiple serving cells in unpaired spectrum, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell. 
If a UE 
-	is configured with multiple serving cells in unpaired spectrum in a frequency band or in different frequency bands where the UE does not report the capability of simultaneousRxTxInterBandCA, and 
-	is provided directionalCollisionHandling-r16half-duplex-behavior = 'enable' for the multiple serving cells in unpaired spectrum, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
~

	[5]
		Reason for change:
	RAN2 LS to RAN1 in R1-2100023	 LS on half-duplex operation, RAN2 requested RAN1 to indicate how the configuration of the half duplex operation should be interpreted, as a per-cell configuration or as a per-UE configuration. The LS also notes that the configuration parameter name used in 38.213 is not matching to that of 38.331.

	
	

	Summary of change:
	1. Clarifying that it suffices that the parameter is configured at least for one of the serving cells for the behaviour to apply.
1. Adding a constraint that all the serving cells are operating with the same SCS
1. Correcting the RRC configuration parameter name.
1. Adding the name of the UE capability for half duplex TDD CA operation
1. Adding the name of the UE capability for simultaneous Rx and Tx for clarity

	
	

	Consequences if not approved:
	The TS38.213 and TS38.331 will use different configuration parameter name when enabling the half duplex operation for TDD CA, and it is not clear how the configuration parameter is to be understood when the RRC supports multiple instances of the configuration (one per serving cell) but the 38.213 refers to only one.



11.1	Slot configuration
<unchanged text omitted>
If a UE 
[bookmark: _Hlk61453479][bookmark: _Hlk61453091]-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = ‘enableenabled’ for at least one serving cell, and
[bookmark: _Hlk61453220]-	the subcarrier spacing of the active bandwidth part in all the multiple serving cells is the same, and
[bookmark: _Hlk61453486]-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in any of multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or 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 in any of multiple serving cells.
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 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 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 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.
If a UE
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = ‘enableenabled’ for at least one serving cell, and
-	the subcarrier spacing of the active bandwidth part in all the multiple serving cells is the same, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in a frequency band and is provided with half-duplex-behavior directionalCollisionHandling-r16 = ‘enableenabled’ for at least one serving cell, and
-	the subcarrier spacing of the active bandwidth part in all the multiple serving cells is the same, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = ‘enableenabled’ for at least one serving cell, and
-	the subcarrier spacing of the active bandwidth part in all the multiple serving cells is the same, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell. 
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = ‘enableenabled’ for at least one serving cell, and
-	the subcarrier spacing of the active bandwidth part in all the multiple serving cells is the same, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 


	[6]
	First of all, half-duplex operation is designed for CA. Thus, it is straightforward that the configuration is per cell group. 
Typically, half-duplex operation is applied such that different carriers can share some of the components of the RF chain. FR1 and FR2 can’t share the same RF chain due to the big requirement difference. Thus, the half-duplex operation configuration is applied per frequency range. 
Lastly, it seems doesn’t hurt to allow network to configure half-duplex operation to some of the cells, but not to all the TDD CA cells with the same SCS.

To reflect the information indicated in RAN2’s LS, the following TP is proposed.
Proposal 1: Adopt the following TP1 for half-duplex operation section 11.1 of TS38.213.
	[bookmark: _Toc60601337]TP1:
11.1	Slot configuration
< ------------------------------ Other parts are omitted ------------------------------ >
If a UE is scheduled by a DCI format 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 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.
If a UE
-	is configured with multiple serving cells withand is provided half-duplex-behavior directionalCollisionHandling-r16 = 'enable' per frequency range, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in a frequency band and is provided half-duplex-behaviorwith directionalCollisionHandling-r16 = 'enable', and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided half-duplex-behaviorwith directionalCollisionHandling-r16 = 'enable' per frequency range, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell. 
If a UE 
-	is configured with multiple serving cells with directionalCollisionHandling-r16and is provided half-duplex-behavior = 'enable' per frequency range, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell
[bookmark: _Hlk33186884]-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively







Based on the above proposals, following point can be discussed in RAN1#104-e meeting.

Discussion point #1
· Whether/how to adopt CR on half-duplex operation in CA with unpaired spectrum with considering R1-2100023


Proposed CR
Based on the discussion in [104-e-AI5-LS-02], following draft CR was proposed.

	Reason for change:
	RAN2 LS to RAN1 in R1-2100023	 LS on half-duplex operation, RAN2 requested RAN1 to indicate how the configuration of the half duplex operation should be interpreted, as a per-cell configuration or as a per-UE configuration. The LS also notes that the configuration parameter name used in 38.213 is not matching to that of 38.331.

	
	

	Summary of change:
	1) Clarifying that the configuration is evaluated on a cell pair basis.
2) Correcting the RRC configuration parameter name.
3) Adding the name of the UE capability for half duplex TDD CA operation
4) Adding the name of the UE capability for simultaneous Rx and Tx for clarity

	
	

	Consequences if not approved:
	The TS38.213 and TS38.331 will use different configuration parameter name when enabling the half duplex operation for TDD CA, and it is not clear how the configuration parameter is to be understood when the RRC configures the operation to some cells, but not for some other cells.

	
	

	Clauses affected:
	11.1

	
	

	
	Y
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	Other specs
	X
	
	 Other core specifications	
	TS38.331CR2017

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	The original behaviour was introduced in RAN#87 38.213CR0097 in RP-200195 and later corrected in RAN#88 38.213CR0113 in RP-200697

Isolated Impact Analysis:
The CR impact is isolated to the configuration of the collision handling for half duplex UEs in unpaired band with CA only, and has no impact to any other functionality. The feature is broken before the RRC and L1 corrections are introduced, and it cannot be used with earlier versions of the specifications.

	
	

	This CR's revision history:
	



	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 [image: ] by referenceSubcarrierSpacing
-	a pattern1. 
The pattern1 provides
-	a slot configuration period of [image: ] msec by dl-UL-TransmissionPeriodicity
-	a number of slots [image: ] with only downlink symbols by nrofDownlinkSlots
-	a number of downlink symbols [image: ] by nrofDownlinkSymbols
-	a number of slots [image: ] with only uplink symbols by nrofUplinkSlots
-	a number of uplink symbols [image: ] by nrofUplinkSymbols
A value [image: ] msec is valid only for [image: ].  A value [image: ] msec is valid only for [image: ] or [image: ].  A value [image: ] msec is valid only for [image: ], or [image: ], or [image: ].
A slot configuration period of [image: ] msec includes [image: ] slots with SCS configuration [image: ]. From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] slots include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
The first symbol every [image: ] 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 [image: ] msec by dl-UL-TransmissionPeriodicity
-	a number of slots [image: ] with only downlink symbols by nrofDownlinkSlots
-	a number of downlink symbols [image: ] by nrofDownlinkSymbols
-	a number of slots [image: ] with only uplink symbols by nrofUplinkSlots
-	a number of uplink symbols [image: ] by nrofUplinkSymbols
The applicable values of [image: ] are same as the applicable values for [image: ].
A slot configuration period of [image: ] msec includes first [image: ] slots and second [image: ] slots. 
From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
A UE expects that [image: ] divides 20 msec.
The first symbol every [image: ] periods is a first symbol in an even frame.
A UE expects that the reference SCS configuration [image: ] is smaller than or equal to a SCS configuration [image: ] for any configured DL BWP or UL BWP. Each slot provided by pattern1 or pattern2 is applicable to [image: ] 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 [image: ] and each downlink or flexible or uplink symbol for the reference SCS configuration [image: ] corresponds to [image: ] consecutive downlink or flexible or uplink symbols for the SCS configuration [image: ]. 
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
-	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, a RAR UL grant, fallbackRAR UL grant, or successRAR 
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, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format 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, or the DL PRS in the set of symbols of the slot. 
For operation with shared spectrum channel access, if a UE is provided csi-RS-ValidationWith-DCI, is not provided CO-DurationsPerCell, and is not provided SlotFormatCombinationsPerCell, and if the UE is configured by higher layers to receive a CSI-RS in a set of symbols of a slot, the UE cancels the CSI-RS reception in the set of symbols of the slot if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot. 
If a UE is provided channelAccessMode ='dynamic' and is provided availableRB-SetsToAddModList and availableRB-SetsToRelease, the UE expects to be provided co-DurationsPerCellToAddModList and co-DurationsPerCellToReleaseList and/or slotFormatCombToAddModList and slotFormatCombToReleaseList.
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 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, 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 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6. TS 38.214], or the 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 does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot.
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 does not receive DL PRS in the set of symbols of the slot, if the UE is not provided with a measurement gap.
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 does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with 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 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.
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in any of multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or 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 in any of multiple serving cells.
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 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 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 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.
If a UE
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in a frequency band and is provided with half-duplex-behavior directionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell. 
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively



FL proposal 1:
· Adopt above CR for TS38.213 11.1

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	vivo
	We think the CR is not complete.
As we commeted previous in the email thread [104-e-AI5-LS-02], the UE expectation for the subset of serving cells not enabled with RRC parameter directionalCollisionHandling-r16 should be clearly defined either by additional text in the CR or a RAN1 conclusion. Otherwise, the UE behaviour is ambigous. And we propose the following (copied from the proposal made in [104-e-AI5-LS-02])
1) In a cell group, if some cells are configured with directionalCollisionHandling-r16 while some cells are not, we should clarified the following in RAN1 spec (or by a RAN1 conclusion)
a) UE should not expect half duplex collision among the subset of serving cells not provided with directionalCollisionHandling-r16, and
b) UE should not expect half duplex collision between any serving cell in the subset and the reference cell determined from the cells provided with directionalCollisionHandling-r16

	ZTE
	Based on our understanding, we may also need to reflect that the cells configured with directionalCollisionHandling-r16 is in the same frequency range. Otherwise, one cell in FR1 and another cell in FR2 can also meet the current conditions. 
	-------------------- Our proposal ---------------------------
If a UE
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells in one frequency range, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 



Regarding the two bullets mentioned by vivo, it seems no need to capture them in the spec. From our perspective, the handling is more like implementation issue. Not sure whether we need to discuss them. Anyway, if we are going to discuss them, below are some detailed comments.
Regarding a), we agree that UE should not expect half-duplex collision among the subset of serving cells not provided with directionalCollisionHandling-r16. Otherwise, the UE behaviour is not clear.
Regarrding b), from our perspective, when the other cell conflicts with reference cell, sometimes the reference cell wins while sometimes other cell wins. For example, “transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell”. Thus, only restricting no collision between between any serving cell in the subset and the reference cell is not enough.
If possible, we would suggest to leave a) and b) to networm implementation and no need to discuss them in RAN1.

	Nokia, NSB
	We are OK with the CR as proposed. 
Wrt. Vivo’s proposal, while we agree that the proposal is technically correct, we don’t see a real need to detail out these error cases as they seem to be related to Rel-15 half duplex error cases and apply as-is in Rel-15 rather than something introduced with this TEI16 feature.
Wrt. ZTE proposal to take the decision per frequency range, we’d be happy to accept it, but not sure if it is in the spirit of the original discussion.

	Ericsson
	We are OK with the CR as proposed.

	Vivo
	Thanks for sharing your view. Regarding the error case description when a sub-set of cells are configured with directionalCollisionHandling-r16 while other cells are not. We think the scenario is not the same as Rel-15 as in this case UE have different behavior/expectation in different cells, while in Rel-15 UE did the same for all the cells. We would be fine to make a RAN1 conclusion like the following (actually following the Rel-15 princple) if companies prefer to not include it in the spec. Thanks. 

1. In a cell group, if some cells are configured with directionalCollisionHandling-r16 while some cells are not, we should clarified the following in RAN1 spec (or by a RAN1 conclusion)
2. UE should not expect half duplex collision among the subset of serving cells not provided with directionalCollisionHandling-r16, and
2. UE should not expect half duplex collision between any serving cell in the subset and the reference cell determined from the cells provided with directionalCollisionHandling-r16

	Moderator (NTT DOCOMO)
	Thanks for the discussion and feedbacks.
Let’s check following suggestions are acceptable or not.
· Add “in one frequency range” to the CR as suggested by ZTE
· Make following conclusion as suggested by vivo
· In a cell group, if some cells are configured with directionalCollisionHandling-r16 while some cells are not, 
· UE should not expect half duplex collision among the subset of serving cells not provided with directionalCollisionHandling-r16, and
· UE should not expect half duplex collision between any serving cell in the subset and the reference cell determined from the cells provided with directionalCollisionHandling-r16

	ZTE
	Thank you for the updates. We are ok with the updated CR. However, we still have concern on the potential RAN1 conclusion.

As we commented earlier, when the “other cell” conflicts with reference cell, sometimes the reference cell wins while sometimes other cell wins. For example, “transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell”. Thus, only restricting no collision between between any serving cell in the subset and the reference cell is not enough. We may also need to discuss the restriction between any serving cell in the subset and the “other cell”.  The current two bullets of this potential RAN1 conclusion are not complete. 
From our perspective, with or without theis conclusion doesn’t change the intended UE behaviour. In order to avoid the lengthy discussion on these potential conflicts, we wold suggest to approve the CR directly and not to discuss this potential RAN1 conclusion. 



	vivo
	We are fine with the CR and think the conclusion should be made together with the CR to make sure RAN1 has the common understanding what is the scheduling restriction if the directionalCollisionHandling-r16 is only enabled in a subset of serving cells. This is a new scenario (some cells enaled directionalCollisionHandling-r16 while others are not) than Rel-15 (all cells are not enabled with half duplex collosion resolution). 
To respond ZTE above, it is the natrure of this feature that the reference cell determination and conflict resolution is done symbol by symbol, there is nothing new here. To address ZTE’s question about how to handle the conflict between a cell (not enabled) with another cell (enabled but non-reference cell), we can also consider the following alternative.  

· In a cell group, if some cells are configured with directionalCollisionHandling-r16 while some cells are not, 
· UE should not expect half duplex collision among the subset of serving cells not provided with directionalCollisionHandling-r16, and
· UE should not expect half duplex collision between any serving cell not provided with directionalCollisionHandling-r16 and any cell provided with directionalCollisionHandling-r16

	ZTE
	Thank you Xueming for the further proposal. However, the updated conclusion is still not correct from perspective. Take the following figure as an example
For case 1 below, according to the following spec description “transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell”, UE will transmit DG-PUSCH in the “other cell”. In this case, if cell X (not configured with directionalCollisionHandling-r16) is scheduled/configured for uplink transmission, this should also be allowed. However, if we look at the conclusion, the conclusion seems to preclude this case because Cell X conflicts with Reference cell.
For Case 2 below, according to the following spec description “does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell”, UE will receive downlink in the “reference cell”. In this case, if cell X (not configured with directionalCollisionHandling-r16) is scheduled/configured for downlink, this should also be allowed. However, if we look at the conclusion, the conclusion seems to preclude this case because Cell X conflicts with “other cell”.



Overall, we feel that we can leave all these conflict issues to network implementation. Network of course will make sure to avoid the conflict issues otherwise the system throughput is not guaranteed. Thus, we prefer not to have any conclusion.

	vivo
	Thanks ZTE to provide examples and figures. We agree with your observation that with the alternative proposal, the cell X cannot be scheduled at the time to transmit or receive following the same direction as the winner of cell in the group (configured with directionalCollisionHandling-r16), i.e. the green ones. However, we believe this is the consequence to take if cell X is excluded from the group. If NW want to ensure that cell X can transmit or received following the green ones, NW can configure cell X to be in the group, i.e. enable directionalCollisionHandling-r16 for cell X. Furthermore, if there is nothing specified or conclueded for the case above, the UE behavior on cell X in the above cases are unknown, causing unclear UE impelemtantion and consequently network does not know if cell X can be scheduled or not. In this sense, it seems neither NW or UE side obtain any benefit. 

	Apple 
	From our perspective, we believe it is indeed important to capture the text proposal from Vivo at least in chairman note to make thing clear for UE implementation. Otherwise, UE has to idea whether they are valid or not and whether need to handle it. 
Regarding the comment from CATT on simultaneousRxTxInterBandCA, we think it is clear that this IE is limited to inter-band only per name and indicate capability, instead of ‘incapability’.  So we share the concern from CATT on the cited sentence. 
We also share the view that conflicting direction for intra-band CA is not allowed as of now. 
On the example above from ZTE, it is interesting point.
Referring to case 1, based on the collision handling rule in spec which applied for ‘other cell’ and Reference cell that are configiured with ‘directionalCollisionHandling-r16’, the consequence is that UE will transmit DG-PUSCH. Then, the DG-PUSCH (i.e. winner of half-duplex rule) does not contradict with Cell X and Cell X can be transmitted. Similar logic for Case 2. 
Not sure how to capture it into 2nd bullet of conclusion.  

	Qualcomm
	We support the intent of the vivo proposal, however, we think it needs to be made more generic, such as follows: 
[bookmark: _Hlk63308942]“After the UE applies the procedures desctibed in 11.1 for directional collision handling within the set of cells that have been configured with with directionalCollisionHandling-r16, the UE does not expect any directional collision (with including the effects of timing advance) across any pair of cells, irrespective of whether either or both of those cells were configured with with directionalCollisionHandling-r16 if the UE indicated no simultaneousRxTxInterBandCA for the pair of cells.” 
This will resolve ZTE’s concerns for bot Cases 1 and 2, i.e. cell X operation is not dropped in either case. 
Furthermore, the following are examples of the UE operation as described in 11.1 as modified by the CR

[image: ]
[image: ]

In order to properly capture Alt.2 in 38.213, the following modifications are needed: 

If a UE
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol (without including the effects of timing advance) as an active cell with the smallest cell index among serving cells that are configured with directionalCollisionHandling-r16 where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in a frequency band and is provided with half-duplex-behavior directionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for the other cell, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell. 
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell 
-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell among the cells configured with directionalCollisionHandling to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively
After the UE applies the procedures described above for directional collision handling within the set of cells that have been configured with with directionalCollisionHandling-r16, the UE does not expect any directional collision (with including the effects of timing advance) across any pair of cells, irrespective of whether either or both of those cells were configured with with directionalCollisionHandling-r16 if the UE indicated no simultaneousRxTxInterBandCA for the pair of cells.

	Ericsson
	We are not sure if the (without including the effects of timing advance) should be added in the spec, as timing advance is being tracked by UE, how to iterprete the wording in a RAN1 spec is not so clear to us. Then the part “After the UE applies the procedures described above for directional collision handling within the set of cells that have been configured with with directionalCollisionHandling-r16, the UE does not expect any directional collision (with including the effects of timing advance) across any pair of cells, irrespective of whether either or both of those cells were configured with with directionalCollisionHandling-r16 if the UE indicated no simultaneousRxTxInterBandCA for the pair of cells.” is equivalent as defining an error case, if we don’t add the text into the spec, what will be the difference?

	Apple 
	We support the Qualcomm’s proposal with minor editor change: 
“After the UE applies the procedures desctibed in 11.1 for directional collision handling within the set of cells that have been configured with with directionalCollisionHandling-r16, the UE does not expect any directional collision (with including the effects of timing advance) across any pair of cells, irrespective of whether either or both of those cells were configured with with directionalCollisionHandling-r16 if the UE indicated no simultaneousRxTxInterBandCA for the pair of cells.” 
This text is important for UE implementation to avoid handling it. Note that, this is nothing new and frequenctly used in specification i.e., ‘UE does not expect….’. 

Regarding the CR, we support Qualcomm’s version to make it clear. 
On TA comment, it is controlled by gNB using TA command and is known at gNB side. This sentence just defines UE beahvior to treat it as error case if it happens.  







Updated proposed CR
Based on the discussion so far, following updated draft CR was proposed.

	Reason for change:
	RAN2 LS to RAN1 in R1-2100023	 LS on half-duplex operation, RAN2 requested RAN1 to indicate how the configuration of the half duplex operation should be interpreted, as a per-cell configuration or as a per-UE configuration. The LS also notes that the configuration parameter name used in 38.213 is not matching to that of 38.331.

	
	

	Summary of change:
	5) Clarifying that the configuration is evaluated on a cell pair basis.
1) Correcting the RRC configuration parameter name.
2) Adding the name of the UE capability for half duplex TDD CA operation
3) Adding the name of the UE capability for simultaneous Rx and Tx for clarity

	
	

	Consequences if not approved:
	The TS38.213 and TS38.331 will use different configuration parameter name when enabling the half duplex operation for TDD CA, and it is not clear how the configuration parameter is to be understood when the RRC configures the operation to some cells, but not for some other cells.

	
	

	Clauses affected:
	11.1

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications	
	TS38.331CR2017

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	The original behaviour was introduced in RAN#87 38.213CR0097 in RP-200195 and later corrected in RAN#88 38.213CR0113 in RP-200697

Isolated Impact Analysis:
The CR impact is isolated to the configuration of the collision handling for half duplex UEs in unpaired band with CA only, and has no impact to any other functionality. The feature is broken before the RRC and L1 corrections are introduced, and it cannot be used with earlier versions of the specifications.

	
	

	This CR's revision history:
	



	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 [image: ] by referenceSubcarrierSpacing
-	a pattern1. 
The pattern1 provides
-	a slot configuration period of [image: ] msec by dl-UL-TransmissionPeriodicity
-	a number of slots [image: ] with only downlink symbols by nrofDownlinkSlots
-	a number of downlink symbols [image: ] by nrofDownlinkSymbols
-	a number of slots [image: ] with only uplink symbols by nrofUplinkSlots
-	a number of uplink symbols [image: ] by nrofUplinkSymbols
A value [image: ] msec is valid only for [image: ].  A value [image: ] msec is valid only for [image: ] or [image: ].  A value [image: ] msec is valid only for [image: ], or [image: ], or [image: ].
A slot configuration period of [image: ] msec includes [image: ] slots with SCS configuration [image: ]. From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] slots include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
The first symbol every [image: ] 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 [image: ] msec by dl-UL-TransmissionPeriodicity
-	a number of slots [image: ] with only downlink symbols by nrofDownlinkSlots
-	a number of downlink symbols [image: ] by nrofDownlinkSymbols
-	a number of slots [image: ] with only uplink symbols by nrofUplinkSlots
-	a number of uplink symbols [image: ] by nrofUplinkSymbols
The applicable values of [image: ] are same as the applicable values for [image: ].
A slot configuration period of [image: ] msec includes first [image: ] slots and second [image: ] slots. 
From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
A UE expects that [image: ] divides 20 msec.
The first symbol every [image: ] periods is a first symbol in an even frame.
A UE expects that the reference SCS configuration [image: ] is smaller than or equal to a SCS configuration [image: ] for any configured DL BWP or UL BWP. Each slot provided by pattern1 or pattern2 is applicable to [image: ] 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 [image: ] and each downlink or flexible or uplink symbol for the reference SCS configuration [image: ] corresponds to [image: ] consecutive downlink or flexible or uplink symbols for the SCS configuration [image: ]. 
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
-	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, a RAR UL grant, fallbackRAR UL grant, or successRAR 
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, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format 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, or the DL PRS in the set of symbols of the slot. 
For operation with shared spectrum channel access, if a UE is provided csi-RS-ValidationWith-DCI, is not provided CO-DurationsPerCell, and is not provided SlotFormatCombinationsPerCell, and if the UE is configured by higher layers to receive a CSI-RS in a set of symbols of a slot, the UE cancels the CSI-RS reception in the set of symbols of the slot if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot. 
If a UE is provided channelAccessMode ='dynamic' and is provided availableRB-SetsToAddModList and availableRB-SetsToRelease, the UE expects to be provided co-DurationsPerCellToAddModList and co-DurationsPerCellToReleaseList and/or slotFormatCombToAddModList and slotFormatCombToReleaseList.
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 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, 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 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6. TS 38.214], or the 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 does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot.
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 does not receive DL PRS in the set of symbols of the slot, if the UE is not provided with a measurement gap.
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 does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with 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 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.
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in any of multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or 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 in any of multiple serving cells.
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 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 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 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.
If a UE
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells that are configured with directionalCollisionHandling-r16 where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in a frequency band and is provided with half-duplex-behavior directionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for the other cell, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell. 
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell among the cells configured with directionalCollisionHandling to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively
After the UE applies the procedures described above for directional collision handling within the set of cells that have been configured with directionalCollisionHandling-r16, the UE does not expect any directional collision (with including the effects of timing advance) across any pair of cells, irrespective of whether either or both of those cells were configured with directionalCollisionHandling-r16 if the UE indicated no simultaneousRxTxInterBandCA for the pair of cells.



Updated FL proposal 1:
· Adopt above CR for TS38.213 11.1
· Adopt one of following alternatives
· Alt.1: Directional collision handling is also applicable to CCs within a frequency band
· Alt.1-1: “Not supporting simultaneousRxTxInterBandCA” should not be prerequisite of half-DuplexTDD-CA-SameSCS-r16
· Alt.1-2: “Not supporting simultaneousRxTxInterBandCA” should be kept as prerequisite of half-DuplexTDD-CA-SameSCS-r16 only for the case with inter-band pair of cells
· Alt.2: Directional collision handling is not applicable to CCs within a frequency band

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	ZTE
	Regarding the above CR, it seems the frequency range issue is not addressed in it. We would prefer to add it back.
Regarding the wording “(without including the effects of timing advance) ”, we agree that the determination of reference cell is based on logical time. However, we are not sure why we need to put it in the specification considering that there are lots of other places in 38.213 that are based on logical time and don’t have such clarification. From our perspective, even without this clarification, the spec is clear.
Regarding the potential conclusion proposed by Qualcomm, we are ok to make it as a conclusion in chairmannote. But we didn’t see the need to put it in the specification considering that it is an error case and network can control it by implementation. 

	Moderator (NTT DOCOMO)
	Based on the discussion over emails, the part “(without including the effects of timing advance)” is removed.

	Moderator (NTT DOCOMO)
	During further discussion over emails, following modifications were suggested.
· Then, “it is treated as ‘uplink’”è the current spec says “the symbol is configured”, so it is never configured but should be “assumed” by a UE.
· it is fine to keep “simultaneousRxTxInterBandCA” as a prerequisite of “half-DuplexTDD-CA-SameSCS-r16”. With this understanding, it seems that there is no need to have the second bullet related to simultaneousRxTxInterBandCA capability because if a UE reports half-DuplexTDD-CA-SameSCS-r16 capability as in the third bullet, it does not support simultaneousRxTxInterBandCA. 
-     is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated with simultaneousRxTxInterBandCA capability, and
However, it was decided to continue discussion on this issue in next meeting.




3. Conclusion
Continue discussion on this issue in next meeting.
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