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1. Introduction
This contribution summarizes the following email discussion/approval.

[100e-NR-TEICRs-02] email discussion/approval on remaining issue for half-duplex operation in CA (using R1-2001121 (proposal 2)/2000514 (proposal 4) as a starting point) by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2  – Hiroki (DoCoMo)

2. Remaining issue for half-duplex operation in CA
RAN1 made following agreements for half-duplex operation in CA in past email discussion and meeting.
	Phase 1:
Agreements: For a UE configured with multiple serving cells in a band or band combination, where the UE is not capable of simultaneous transmission and reception, support a behavior in the following table:
· FFS: other combinations of Semi SFI, RRC and Dynamic 
· FFS: behaviour for SSB in RRM measurements 
· FFS: down-select further between Alt1 and Alt2. Down-selection may be performed independently for case 3 and 6. 
· For the agreed behaviour introduce a new feature as “mandatory with capability” 
· Note: Sep./Dec. UEs are still able to operate HD TDD CA if network ensures same transmission direction across all the serving cells.
· Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell.  

	No
	Ref cell
	Other cell
	UE behavior
	Note

	1
	Semi SFI D
	Semi SFI U
	Allowed to drop U for inter-band
Error case in intra-band
	Dropping U on other cell
Error case in intra-band

	2
	Semi SFI D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	3
	Semi SFI D
	Dynamic U
	Alt 1: Allowed to drop D for inter-band
Error case in intra-band
	Overriding semi SFI D to F on reference cell for the UE

	
	
	
	Alt 2: Error
	Error

	4
	Semi SFI U
	Semi SFI D
	Allowed to drop D for inter-band
Error case in intra-band
	Dropping D on other cell
Error case in intra-band

	5
	Semi SFI U
	RRC D
	Allowed to drop D 
	Dropping on other cell

	6
	Semi SFI U
	Dynamic D
	Alt 1: Allowed to drop U for inter-band
Error case in intra-band
	Overriding semi SFI U to F on reference cell for the UE

	
	
	
	Alt 2: Error
	Error

	7
	RRC D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	8
	RRC U
	RRC D
	Allowed to drop D
	Dropping on other cell

	9
	Dynamic D
	Dynamic U
	Error
	Error

	10
	Dynamic U
	Dynamic D
	Error
	Error


     
  Note, in above tables, the terminology is as follows:  
· Semi SFI D and U:  D and U symbols configured by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated
· Semi SFI F: flexible symbols configured by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, when provided to a UE, or when TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated are not provided to the UE
· RRC D: symbols corresponding to a higher-layer configured PDCCH, or a PDSCH, or a CSI-RS on semi SFI F of the same cell
· RRC U: symbols corresponding to a higher-layer configured SRS, or PUCCH, or PUSCH, or PRACH on semi SFI F of the same cell
· Dynamic D and U: symbols scheduled as D and U by DCI formats other than DCI format 2_0 on semi SFI F of the same cell
· Note: there is no intention to change the existing behavior w.r.t. how to update the reference cell

Phase 2
Agreement: 
For case 3, down-select Alt 1
For case 6, down-select Alt 2    
Note: above down-selection applies to NR CA only
For the remaining cases, adopt the following behavior:
	No
	Ref cell
	Other cell
	UE behavior
	Note

	11
	RRC U
	Semi SFI D
	Allowed to drop D
	Dropping on other cell

	12
	Dynamic U
	Semi SFI D
	Allowed to drop D
	Dropping on other cell

	13
	RRC D
	Semi SFI U
	Allowed to drop U
	Dropping on other cell

	14
	Dynamic D
	Semi SFI U
	Allowed to drop U
	Dropping on other cell

	15
	RRC U
	Dynamic D
	Alt 2: Error
	

	16
	RRC D
	Dynamic U
	Alt 1: Allowed to drop D for inter-band
Error case in intra-band
	

	17
	Dynamic U
	RRC D
	Allowed to drop D
	Dropping on other cell

	18
	Dynamic D
	RRC U
	Allowed to drop U
	Dropping on other cell



Agreement: 
In symbols indicated in ssb-PositionsInBurst on reference and other cell(s), half-duplex CA 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. 

Agreement:
In R15, behavior for mobility CSI-RS related to HD CA is not specified.   

Agreement: 
· Half-duplex CA UE determines reference cell per symbol as a cell with the lowest cell ID among multiple serving cells in a band or band combination having direction determined by RRC D/U or semi SFI D/U 
· Note: this overrides earlier agreement ”Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell. “
· Note: Agreed cases 12, 14, 17 and 18 are not needed anymore
· Note: Agreed cases 9 and 10 should apply to collisions between two cells irrespective of a cell being reference or other

Agreement: 
Inform RAN4 about the option below and ask RAN4 to discuss/confirm RRM behavior.
· When the scheduling restrictions due to RRM measurements are applicable, half-duplex CA UE does not transmit in UL in one cell, if the UL transmission would collide with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell. RRM measurements in SMTC window  are always protected.
· When the scheduling restrictions due to RRM measurements are NOT applicable, if the half-duplex CA UE is scheduled by DCI (Dynamic U) to transmit in UL in one cell, and if the UL transmission collides with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell, UE is not required to perform RRM measurements on the colliding SSB symbols. 
· RRM measurements during the symbols indicated in ssb-PositionInBurst are always protected.

Agreement: (RAN1#96)
Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are postponed to Re1-16.



At the RAN1#99 meeting, following working assumption for TEI-16 was made according to above agreements.
	Working assumption:
Regarding TEI “Half-duplex operation in CA”
· Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are adopted in Rel-16.
· A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
· Note that UEs that do not indicate this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.
· The TP in R1-1913440 is endorsed in principle



In [1], it is proposed to confirm the working assumption regarding half duplex operation in CA made at RAN1#99 meeting.
	Proposal 2: Confirm the Working assumption and adopt the enclosed Draft CR2 
[bookmark: _Ref500831375][bookmark: _Toc12021489][bookmark: _Toc20311601][bookmark: _Toc26719426][bookmark: _Toc29894862][bookmark: _Toc29899161][bookmark: _Toc29899579][bookmark: _Toc29917318]11.1	Slot configuration
<----------------------------------- Other parts are omitted --------------------------------------->
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA ] and the UE is not configured to monitor PDCCH for DCI format 2-0, for a set of symbols of a slot that are indicated to the UE by ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon in any of multiple serving cells , when provided to the UE, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot in any of multiple serving cells.
~<----------------------------------- Other parts are omitted --------------------------------------->
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA ] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE determines reference cell per symbol as a cell with the lowest configured cell index among multiple serving cells in a band or band combination having direction determined by any of
- tdd-UL-DLtdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
- higher-layer configured SRS, PUCCH, PUSCH or PRACH on flexible symbols  
- higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols. 
If a UE is configured with multiple serving cells operating in a band, and the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA ] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE is not expected to receive
· indications on reference and another cell by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated indicating opposite directions in a symbol, 
· indication by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated indicating a symbol to be uplink in reference cell and DCI scheduling the symbol as downlink on another cell,
· higher-layer configured PDCCH, PDSCH or CSI-RS on a flexible symbol in reference cell and DCI scheduling the symbol as uplink on another cell. 
If a UE is configured with multiple serving cells, and reference cell and another cell operate in different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA ] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 
· assumes a symbol configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated in another cell as flexible, if tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated in reference cell indicates opposite direction for the symbol,
· transmits uplink transmission scheduled by DCI on a symbol of another cell despite the symbol being indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated on reference cell,
· does not expect to receive higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols in reference cell in a set of symbols, if receives DCI scheduling one of the symbols as uplink in another cell. 

If a UE is configured with multiple serving cells operating in band or different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA ]and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 
· does not expect to receive an indication by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell
· does not expect to receive a higher-layer configured SRS, PUCCH, PUSCH or PRACH on a flexible symbol in reference cell and DCI scheduling the symbol as downlink on another cell
· does not transmit higher-layer configured SRS, PUCCH, PUSCH or PRACH on a set of symbol or receives higher-layer configured PDCCH, PDSCH or CSI-RS on set of symbols in another cells, if at least one symbol from the set of symbols is indicated with opposite direction by  tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated or by higher-layer configured SRS, PUCCH,  PUSCH,  PRACH, PDCCH, PDSCH or CSI-RS on reference cell
· assumes a symbol configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated in another cell as flexible, if symbol is indicated with opposite direction by higher-layer configured SRS, PUCCH, PUSCH, PRACH, PDCCH, PDSCH or CSI-RS on reference cell
· is not expected to receive DCIs indicating contradicting directions on a symbol in different cells.
<----------------------------------- Other parts are omitted --------------------------------------->



In [2], the following remaining issue regarding half duplex operation in CA is identified and corresponding TP is also provided.
· The intra-band CA scenario for Case 3 was captured in the wrong place.
	Agreements: For a UE configured with multiple serving cells in a band or band combination, where the UE is not capable of simultaneous transmission and reception, support a behavior in the following table:
· FFS: other combinations of Semi SFI, RRC and Dynamic 
· FFS: behaviour for SSB in RRM measurements 
· FFS: down-select further between Alt1 and Alt2. Down-selection may be performed independently for case 3 and 6. 
· For the agreed behaviour introduce a new feature as “mandatory with capability” 
· Note: Sep./Dec. UEs are still able to operate HD TDD CA if network ensures same transmission direction across all the serving cells.
· Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell.  
	No
	Ref cell
	Other cell
	UE behavior
	Note

	1
	Semi SFI D
	Semi SFI U
	Allowed to drop U for inter-band
Error case in intra-band
	Dropping U on other cell
Error case in intra-band

	2
	Semi SFI D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	3
	Semi SFI D
	Dynamic U
	Alt 1: Allowed to drop D for inter-band
Error case in intra-band
	Overriding semi SFI D to F on reference cell for the UE

	
	
	
	Alt 2: Error
	Error


~
According the above agreements, Alt 1 is approved for Case 3. Regarding Case 3, the UE behaviours for inter-band CA and intra-band CA are different.
· For inter-band CA, UE transmits uplink transmission scheduled by DCI on a symbol of another cell despite the symbol being indicated as downlink by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated on reference cell. 
· For intra-band CA, it is an error case if UE receives TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell.
The inter-band CA scenario for Case 3 has been correctly captured, which is highlighted in green as shown below. However, the intra-band CA scenario for Case 3 captured in the wrong place. The following correction is proposed.
Proposal 4: Introduce the following correction to the TEI TP on Half-duplex operation in CA.
TP2: {38.213: 11.1 Slot Configuration}
-----
<----------------------------------- Other parts are omitted --------------------------------------->
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, for a set of symbols of a slot that are indicated to the UE by ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon in any of multiple serving cells , when provided to the UE, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot in any of multiple serving cells.
<----------------------------------- Other parts are omitted --------------------------------------->
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE determines reference cell per symbol as a cell with the lowest configured cell index among multiple serving cells in a band or band combination having direction determined by any of
- TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated
- higher-layer configured SRS, PUCCH, PUSCH or PRACH on flexible symbols  
- higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols. 
If a UE is configured with multiple serving cells operating in a band, and the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE is not expected to receive
· indications on reference and another cell by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating opposite directions in a symbol, 
· indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be uplink in reference cell and DCI scheduling the symbol as downlink on another cell,
· higher-layer configured PDCCH, PDSCH or CSI-RS on a flexible symbol in reference cell and DCI scheduling the symbol as uplink on another cell. , 
· does not expect to receive an indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell.
If a UE is configured with multiple serving cells, and reference cell and another cell operate in different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 
· assumes a symbol configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in another cell as flexible, if TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in reference cell indicates opposite direction for the symbol,
· transmits uplink transmission scheduled by DCI on a symbol of another cell despite the symbol being indicated as downlink by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated on reference cell,
· does not expect to receive higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols in reference cell in a set of symbols, if receives DCI scheduling one of the symbols as uplink in another cell. 

If a UE is configured with multiple serving cells operating in a band or different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 
· does not expect to receive an indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell
· does not expect to receive a higher-layer configured SRS, PUCCH, PUSCH or PRACH on a flexible symbol in reference cell and DCI scheduling the symbol as downlink on another cell
· does not transmit higher-layer configured SRS, PUCCH, PUSCH or PRACH on a set of symbol or receives higher-layer configured PDCCH, PDSCH or CSI-RS on set of symbols in another cells, if at least one symbol from the set of symbols is indicated with opposite direction by  TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated or by higher-layer configured SRS, PUCCH,  PUSCH,  PRACH, PDCCH, PDSCH or CSI-RS on reference cell
· assumes a symbol configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in another cell as flexible, if symbol is indicated with opposite direction by higher-layer configured SRS, PUCCH, PUSCH, PRACH, PDCCH, PDSCH or CSI-RS on reference cell
· is not expected to receive DCIs indicating contradicting directions on a symbol in different cells.
<----------------------------------- Other parts are omitted --------------------------------------->



Following is updated TP based on comments and edits from specification editor for TS38.213.
	11.1	Slot configuration
<----------------------------------- Other parts are omitted --------------------------------------->
If a UE 
-	is configured with multiple serving cells, 
-	is not capable of simultaneous transmission and reception, 
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2_0, 
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.
<----------------------------------- Other parts are omitted --------------------------------------->
If a UE
-	is configured with multiple serving cells, 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells,
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2-0, 
the UE determines per symbol a reference cell as a cell with the smallest cell index among the multiple serving cells and determines a symbol on the reference cell to be
-	downlink, uplink, or flexible as indicated bytdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is indicated as flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is indicated as 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, 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, 
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2_0, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on an other 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 uplink or downlink on the reference cell and to detect a DCI format scheduling a reception or a transmission on the symbol, respectively, on an other 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 an othercell. 
If the reference cell and an other cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells, 
-	is not capable of simultaneous transmission and reception, 
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2-0, 
the UE 
-	assumes a downlink or uplink symbol configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on the other cell to be a flexible symbol, if tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell indicates the symbol to be uplink or downlink, 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,
-	does not expect 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, 
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells, 
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2-0, 
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as downlink and to detect a DCI format scheduling a transmission on the symbol on the other 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 the other cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on the other 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 the other 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 the other 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 the other 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
<----------------------------------- Other parts are omitted --------------------------------------->




3. Discussion

	Company
	Comment

	Huawei
	We have not received the updated TP which addressed your mentioned offline feedback, thus our comments are only based on the existing TP and working assumption.
         We are in general fine for TDD inter-band CA case, would like to ask for more clarification on TDD intra-band CA
This working assumption is to follow up the previous RAN1 agreements on TDD CA, which agreed some error cases for intra-band CA, could you please clarify a bit why they are not reflected in the current TP?
Additionally, in RAN4 TS 38.101-1, it is clearly specified that TDD intra-band CA requires the same UL-DL-configuration-common, and only non-simultaneous Tx/Rx is required to all UEs. We are a bit confused why a new UE behavior should be introduced in RAN1 for this case. To be specific, the TP and the working assumption target at a scenario where a gNB will configure directional collision to TDD intra-band CA even though the gNB already knows no UE supports simultaneous Tx/Rx in the band and benefits nothing from such directional collision. Why not preclude directional collision by the gNB instead of introducing a new UE behavior? A new UE behavior seems not helpful in this intra-band case. Could you please clarify them a bit?

38.101-1
“All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same slot format indicated by UL-DL-configuration-common in the PCell and SCells for NR SA.”
“The minimum requirements only apply for non simultaneous Tx/Rx between all carriers.” (38.101-1 S5.2A.1)

	Nokia
	Reply to Huawei’s comment:
As you noticed form the agreement, for intra-band CA 
· dynamic on other cell is error case (Cases 3,6,15,16)
· dynamic on reference cell has to be backed up with semi-SFI D/U or RRC D/U …. otherwise the cell would not be reference 
The reason for directional collision may be that gNB wants to run TDD pattern of lower periodicity for Scell (other cell) cell compared to other Pcell (reference cell) -> such may create a combined pattern  based on Cases 1 and 4 while still prioritizing direction of some symbols/slots for Pcell.  This is allowed in inter-band, but not in intra-band.  I think this would make sense in intra-band as well, but there was opposition when agreement was made.

For configured transmissions, the periodicities of configured signals may be different on different cells. So in some slots, the DL in one cell may fall on UL in  other cell.  This gives gNB more flexibility in configuring different periodicities and offsets for cells in intra-band. 

	ZTE
	Question for clarification. As pointed out by our Tdoc, the following two highlighted parts seem to be conflicting with each other.
For the first highlighted part, it is for inter-band CA, the dynamic UL scheduling of the other cell takes precedence over the semi-static TDD configuraton for the reference cell.
For the second highlighted part, it is for both inter-band CA and intra-band CA, UE does not expect semi-static TDD configuration for the reference cell to indicate a symbol as downlink and detect a DCI format scheduling a transmission on the sumbol on the other cell.
For the inter-band CA case, it seems the description is conflicting with each other.
-----
If the reference cell and an other cell for a UE operate in different frequency bands and if the UE
-     is configured with multiple serving cells,
-     is not capable of simultaneous transmission and reception,
-     indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and
-     is not configured to monitor PDCCH for DCI format 2-0,
the UE
   -     assumes a downlink or uplink symbol configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on the other cell to be a flexible symbol, if tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell indicates the symbol to be uplink or downlink, 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,
    -     does not expect 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,
-     is not capable of simultaneous transmission and reception on any cell from the multiple serving cells,
-     indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and
-     is not configured to monitor PDCCH for DCI format 2-0,
the UE
    -     does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as downlink and to detect a DCI format scheduling a transmission on the symbol on the other 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 the other cell

	Ericsson
	When checking the TP, it was difficult for us to get a clear understanding of the conditions and the expected behavior. 
One example is, 
“
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE determines reference cell per symbol as a cell with the lowest configured cell index among multiple serving cells in a band or band combination having direction determined by any of
- TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated
- higher-layer configured SRS, PUCCH, PUSCH or PRACH on flexible symbols  
- higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols.
” .

For CSI-RS, I assume only the activated CSI-RS shall be considered as DL symbols. For PDSCH and PUSCH, I assume it means DL-SPS and UL-CG, the symbol direction of those shall be considered only when activated. “Higher layer configured PDCCH” is not so clear either, I assume it means configured search spaces. Maybe we can try to define those terminologies in detail in order to reach a consensus.

	Huawei#2
	In addition to our previous comment, we have one more comment on the WA:
0. Note that UEs that do not indicate this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.
The highlight in the note above is unclear because it may be interpreted as UE default capability for a UE not reporting the capability bit (i.e. bit absence) instead of a UE not reporting support of the capability. 

Therefore, we propose to clarify it as 
0. Note that UEs that do not indicate support of this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.

	Nokia#2
	Reply to ZTE’s comment:
The first highlighted part should have been Case 3

	3
	Semi SFI D
	Dynamic U
	Allowed to drop D for inter-band
Error case in intra-band
	Overriding semi SFI D to F on reference cell for the UE



The second highlighted part should have been Case 6, but unintentional copy-paste error occurred. 
 
	6
	Semi SFI U
	Dynamic D
	Error
	Error




I will fix it in rev2  to 
If a UE
-     is configured with multiple serving cells,
-     is not capable of simultaneous transmission and reception on any cell from the multiple serving cells,
-     indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and
-     is not configured to monitor PDCCH for DCI format 2-0,
the UE
    -     does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink downlink and to detect a DCI format scheduling a transmission rreception on the symbol on the other cell

	NTT DOCOMO (rapporteur)
	First we should confirm working assumption before discussing detailed wording on the TP.
Following is the proposed agreements according to the suggested clarification from Huawei.

Proposed agreements:
Following working assumption is confirmed as agreement with following updates.
Working assumption:
Regarding TEI “Half-duplex operation in CA”
· Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are adopted in Rel-16.
· A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
· Note that UEs that do not indicate the support of this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.

	ZTE#2
	Comment#1: For the proposed agreements
We'd like to further clarify it as below. Otherwise, it may be misleading to say "for full duplex UEs (i.e., UEs that do not indicate the support of this capability), these UEs should still be able to operate half-duple TDD CA if network ensures same transmission direction across all the serving cells".
Working assumption:
Regarding TEI “Half-duplex operation in CA”
           Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are adopted in Rel-16.
           A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
o    Note that: For Half-duplex UEs, UEs that do not indicate the support of this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.

Comment#2: For the updated TP
We noticed that there are two different wordings in the TP,  as shown below 
    (1) "is not capable of simultaneous transmission and reception on any of the multiple serving cells"
    (2) "is not capable of simultaneous transmission and reception"
I guess these two wordings are trying to say the same thing, to make it clear, we prefer to align all the wordings with the first one.

	Ericsson#2
	1. The following text maps to Cases 1 and 4 for inter-band. please explain why the DL/UL symbol to be flexible can lead to dropping U/D on other cell?
1. The “is configured with multiple serving cells” may include also intra-cell configurations, shall this sub-bullet be removed?
If the reference cell and an other cell for a UE operate in different frequency bands and if the UE 
-    is configured with multiple serving cells, 
-    is not capable of simultaneous transmission and reception, 
-    indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-    is not configured to monitor PDCCH for DCI format 2-0, 
[bookmark: _Hlk33520521]the UE 
-    assumes a downlink or uplink symbol configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on the other cell to be a flexible symbol, if tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell indicates the symbol to be uplink or downlink, respectively

	1
	Semi SFI D
	Semi SFI U
	Allowed to drop U for inter-band
Error case in intra-band
	Dropping U on other cell
Error case in intra-band

	4
	Semi SFI U
	Semi SFI D
	Allowed to drop D for inter-band
Error case in intra-band
	Dropping D on other cell
Error case in intra-band



1. Similarly, the following text maps to Cases 11 and 13. Why assuming the DL/UL symbol to be flexible can lead to dropping U/D on other cell?
If a UE 
-    is configured with multiple serving cells, 
-    is not capable of simultaneous transmission and reception on any cell from the multiple serving cells, 
-    indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-    is not configured to monitor PDCCH for DCI format 2-0, 
the UE 
-    …
-    …
-    … 
-    … 
-    …
-    assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on the other 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
	11
	RRC U
	Semi SFI D
	Allowed to drop D
	Dropping on other cell

	13
	RRC D
	Semi SFI U
	Allowed to drop U
	Dropping on other cell



1. Case 6 for intra-band is covered by the first part below. Case 6 (regardless of intra- or inter-band) is covered by the second part below. So the CR text is somewhat duplicated. 
If a UE 
-   is configured with multiple serving cells in a frequency band, 
-   is not capable of simultaneous transmission and reception on any of the multiple serving cells, 
-   indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-   is not configured to monitor PDCCH for DCI format 2_0, 
the UE does not expect
-   a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on an other 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 uplink or downlink on the reference cell and to detect a DCI format scheduling a reception or a transmission on the symbol, respectively, on an other cell, and


….
If a UE 
-   is configured with multiple serving cells, 
-   is not capable of simultaneous transmission and reception on any cell from the multiple serving cells, 
-   indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-   is not configured to monitor PDCCH for DCI format 2-0, 
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 the other cell

1. A symbol can be flexible when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided. So some changes are suggested below.
If a UE
-   is configured with multiple serving cells, 
-   is not capable of simultaneous transmission and reception on any of the multiple serving cells,
-   indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-   is not configured to monitor PDCCH for DCI format 2-0, 
the UE determines per symbol a reference cell as a cell with the smallest cell index among the multiple serving cells and determines a symbol on the reference cell to be
-   downlink, uplink, or flexible as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-   flexible if tdd-UL-DL-ConfigurationCommon is not provided
-   uplink, if the symbol is indicated as flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-   downlink, if the symbol is indicated as flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 

	Nokia#3
	Reply to Ericsson#2’s comment:
please see my feedback inline.  Thanks for good suggestions on edits. In general it is a good question what does it mean that  semi SFI U is dropped, is it semi SFI F or semi SFI D?  I do not find explicit agreement on that, but at that time it was either my or general assumption. However,  I think it does not matter which way we go semi SFI F or semi SFI D.  Because if it becomes Semi SFI F and some RRC U is still configured  on that symbol, it will get dropped by another of agreed cases. So in the end the same thing. What do you think?
1) I assume your refer to highlighted yellow part below. This captures agreement, which says  “Dropping U/D on other cell” below …. so the symbol that was configured as U on other cell becomes F.
2) I think “is configured with multiple serving cells” is at least not harmful, since the rest of the text talks about reference cell and other cell, and those are on different bands,
3) Some thing as above,  other cell was configured with U, but U is dropped, symbol becomes flexible.  Would you prefer it to become DL?
4) Thanks for careful reading,  duplicity could be removed. We could keep it in the common intra/inter part of TP. OK?
5) This is good clarification, thx!

	Ericsson#3
	In Rel-15, it’s not always possible to match periodicity of higher layer configured transmission/reception with semi static TDD configuration. And for some regulatory requirement, explicit downlink and uplink symbols have to be configured instead of relying on semi static F symbols. Then for example in case a higher layer configured uplink transmission falls inside semi SFI D symbols, the transmission is blocked/canceled. Meanwhile, a higher layer configured downlink reception may fall inside the semi SFI D symbols. This is independent of whether the UE is full duplex or half duplex. 
Now for UE indicating support of this capability, semi SFI D symbols are assumed to be semi SFI F symbols: higher layer configured uplink transmissions are NOT blocked/canceled in a slot even if they overlap with a semi SFI D symbol in the slot.
Then we have two different UE behaviors (UEs supporting the new capability and UEs (including legacy UEs) not supporting the capability) and a NW cannot enforce same behavior for all UEs or selectively configure new behavior for some UEs (that indicate the new capability).
If this new functionality is introduced, we would prefer to have RRC configuration instead of being dependent only on capability bit.

	Qualcomm
	1. Issues to be resolved with the proposal, unless these were already discussed/resolved 
0. The UE determines per-symbol a reference cell 
0. There needs ot be an agreement on how to handle different SCS, i.e. there can be different reference cells even within one symbol in a cell with lower SCS
0. The agreement assumes a given symbol having duplex direction conflicts, which inherently assumes a description based on logical time 
1. The actual half-duplex constraint is a physical limitation that needs to be addressed with considering actual time
0. Semi-static D/U being converted to F will create causality problems, i.e. the outcome will depend on the order of reading the rules.  (I think this has been brought up by Jianwei already). Referring to the following: “the UE… assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on the other 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”. Don’t recall why this was added. 
2. As it had been discussed, there should not be any duplex direction override in any case. We understand the appeal of the override as it seems a convenient way to handle the description but we believe it creates problems as it was discussed last year. 
1. Issues to be resolved with the TP, unless these were already discussed/resolved 
1. “Does not expect to receive” is ambiguous, perhaps replace with “is not required to receive”
1. There is the following definition, which doesn’t appear to be used: “downlink, if the symbol is indicated as flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol” (i.e. always the long form description is used instead of the definition), perhaps delete the definition
1. The description of ‘no dynamic D/U in reference cell’ seem to be missing 
2. Referring to this agreement: “Half-duplex CA UE determines reference cell per symbol as a cell with the lowest cell ID among multiple serving cells in a band or band combination having direction determined by RRC D/U or semi SFI D/U”

	Nokia#4
	With respect to:
· Alt.1: Dropping U in other cell does not mean changing semi SFI U/D to semi SFI F. E.g., in case 4, higher layer configured UL transmission is still not allowed on other cell on the symbol for UE having Rel-16 HD-CA capability.
· Alt.2: Dropping U in other cell means changing semi SFI U/D to semi SFI F if gNB configures to do so for UE having Rel-16 HD-CA capability (or FD UE). E.g., in case 4, higher layer configured UL transmission is allowed on other cell on the symbol for UE configured to do so. If gNB does not configure to do so, UE does not change semi SFI U/D to semi SFI F.

Nokia: I still do not see issue with one UE dropping RRC U and other UE dropping RRC U.  There is no issue unless one of those UEs would be also configured or scheduled to receive DL.   At the same time I do not think there is issue with any cyclic application of rules, yes multiple rules have to be applied, not just one, but I suppose there is no while loop.  In any case,  if ALT1 is the majority view, I am fine, but wording should be improved, something like this 
· Alt.1: Dropping semi SFI U and D on other cell means that symbol becomes semi SFI F and all RRC U and D, respectively, are dropped on the other cell.

With respect to comments from QUALCOMM 
1. The UE determines per-symbol a reference cell 
3. There needs to be an agreement on how to handle different SCS, i.e. there can be different reference cells even within one symbol in a cell with lower SCS
[Nokia] I think determination of reference cell should be based on logical timing. There are two options in my mind.
Option 1 is to do nothing for now, this means that feature works only for same SCS cells, and we discuss this aspect in April
Option 2 is to define reference SCS as the highest SCS among configured cells, since symbols are nested. 
We prefer to go with Option 1

2. The agreement assumes a given symbol having duplex direction conflicts, which inherently assumes a description based on logical time 
3. The actual half-duplex constraint is a physical limitation that needs to be addressed with considering actual time
[Nokia] For resolving conflicts actual time should be used, in my opinion.  However, this issue can be also discussed in April. For example for R15 similar issues were discussed 2years after R15 was closed. 

	Ericsson#4
	Our intention is to avoid NW being forced to behave according to some UE capability (and a legacy NWs will of course not behave according to Rel-16 UE capabilities). 
I would like to elaborate a bit further using the following 2 tables. Changing semi SFI D/U to semi SFI F does not impact RRC D/U as they continue to be allowed. But the originally blocked RRC U/D in a lot where RRC U/D collides with semi SFI D/U becomes allowed since the semi SFI D/U now becomes semi SFI F. 
· UE not supporting the capability (existing behavior)
	
	Semi SFI D 
	Semi SFI U

	RRC D
	Downlink reception
	Downlink reception blocked in a slot where RRC D collides with semi SFI U

	RRC U
	Uplink transmission blocked in a slot where RRC U collides with semi SFI D
	Uplink transmission


· UE supporting the capability (new behavior)
	
	Drop Semi SFI D => Semi SFI F
	Drop Semi SFI U => Semi SFI F

	RRC D
	Downlink reception (still allowed)
	Downlink reception becomes allowed in a slot where RRC D collides with semi SFI U that is now assumed to be semi SFI F => Should be kept blocked to align UE behavior if RRC configuration is not introduced

	RRC U
	Uplink transmission becomes allowed in a slot where RRC U collides with semi SFI D that is now assumed to be semi SFI F => Should be kept blocked to align UE behavior if RRC configuration is not introduced 
	Uplink transmission (still allowed)


Then we have two different UE behaviors (UEs supporting the new capability and UEs (including legacy UEs) not supporting the capability) and a NW cannot enforce same behavior for all UEs or selectively configure new behavior for some UEs (that indicate the new capability). If this new functionality is introduced, we would prefer to have RRC configuration instead of being dependent only on capability bit.
If the group chooses not to go for RRC configuration, I would propose at least the following note should be updated:
· Note: Dropping semi SFI U and D on other cell means that symbol becomes semi SFI F and all RRC U D and D U, respectively, are kept dropped on the other cell if they collide with the symbol indicated as semi SFI U and D (but assumed to be semi SFI F), respectively.

	Qualcomm#2
	Haven’t received feedback on our 3rd comment, which I thought was similar Ericsson’s. The half-duplex handling was not supposed to change duplex direction in any cell (reference or other) because that creates causality problems. E.g. one part of the specification says that a configured SRS is not transmitted in a slot/symbol and then now another part of the specification says the SRS is transmitted in the same (assuming my understanding was correct). The UE behavior depends on the order one reads the specification. With a more concrete example, assume a periodic SRS occasion in the other cell falls in a symbol indicated as semi SFI D in the other cell.  This symbol overlaps with UL in the reference cell. Should the UE transmit SRS in the other cell, even though it is in a symbol that was indicated as D in its serving cell? Assumedly the gNB is not listening to this SRS but the UE could transmit it. Based on the lack of feedback, I assume either way is ok, so we can leave this up to UE implementation. We should capture that, together with that whether overlaps are determined based on logical time or actual time is left up to UE implementation. No need to have more discussion in April or beyond. Regarding SCS, applicability could be limited to same SCS and this aspect should also not be discussed in April. This seems to be the best way to close this issue now, which appears to be preferred. 

	Nokia#5
	Reply comment to Qualcomm:
I assume your SRS case is the same case as Ericsson has in the tables. 
Now let’s turn to the HD UE in other cell for Case 4 (semi SFI U (reference), semi SFI D (other)) where semi SFI D becomes semi SFI F. In your original note where RRC D is dropped, do you agree the following table is correct behavior for this UE?
	RRC config\TDD pattern
	D => F
	U

	RRC D in every slot
	RRC D dropped
	RRC D blocked by U: 
UE NOT receive RRC D

	RRC U in every slot
	RRC U NOT blocked by D: 
UE transmits RRC U
	RRC U aligns with U: 
UE receives RRC U


So first other cell is D,  then it is converted to F, due to rule Case 4,  RRC U (i.e. the SRS ) would be transmitted.  So now you say there is conflict between single-cell rule that  RRU is not allowed on D.  This is the similar concern from Ericsson. 
Therefore, I believe if we would preclude all the higher layer configuration in case D->F and U->F, this issue will be solved. Ericsson, Qualcomm … can you confirm that  updated Alt 1 below would address your issue?
Alt.1 updated: Dropping semi SFI U and D on other cell means that symbol becomes semi SFI F and UE drops all higher-layer configured  transmissions and reception (both RRC U and RRC D)   on the other cell.
For the logical timing and different SCS issues, I would prefer to let companies think about it, as it was brought only now. Maybe there can be some simple solution how to resolve those issue. 


	Ericsson#5
	Thanks for the interesting discussions. I’ve been thinking the issue mainly from network perspective (how to handle multiple UEs with different capabilities in one system). Now with Peter’s further elaboration, I tend to be in sympathy with Peter about the spec causality issue even from one single UE perspective: One part of the spec says one rule and the other part says a different rule. There is no defined order on how one should read the spec. 
· With the updated Alt. 1 where all higher-layer configured transmissions and reception (both RRC U and RRC D) are dropped when semi SFI D/U is assumed as semi SFI F. In case of semi SFI D => semi SFI F, one part of the spec for semi SFI D says RRC D is allowed and RRC U is blocked. Now with the updated Alt. 1 the other part of the spec “would” say turning semi SFI D to semi SFI F both RRC U and RRC D are blocked. Further, yet another part of the existing spec for semi SFI F says both RRC U and RRC D are allowed. Similar issue exists in the case of semi SFI U => semi SFI F.
The second comment is related to dynamic D/U. With updated Alt. 1, UE supporting the capability can receive dynamic U/D for semi SFI D/U => semi SFI F and network is allowed to do so. Wouldn’t this create coexistence issue? The semi static TDD patterns were introduced to meet regulatory requirement. One purpose is to ensure aligned semi static D/U among operators for spectrum sharing/facilitating coexistence. Now dynamic U/D becomes allowed in semi static D/U. I’m wondering if this would create complication for regulatory purpose and/or coexistence issue. 
It appears more to me that the updated Alt. 1 is a new functionality. 
· For semi SFI D => semi SFI F, dropping RRC U resolves the issue I pointed out below but dropping RRC D is different from existing rule (that says RRC D is allowed on semi SFI D/F). And dynamic U becomes legit.
· For semi SFI U => semi SFI F, dropping RRC D resolves the issue I pointed out below but dropping RRC U is different from existing rule (that says RRC U is allowed on semi SFI U/F). And dynamic D becomes legit.
This new functionality may introduce difficult-to-assess complication (e.g. coexistence issue). Network should have the RRC configuration flexibility to indicate the use/not use of this functionality (o.w. NW has to show scheduling algorithm to prove it’s not doing dynamic U/D in semi SFI D/U => semi SFI F for regulatory/coexistence concern?). According to what Hiroki said in the other email that RAN2 will provide a guidance on Rel-16 UE capabilities and one guidance is as follows. We have learned the hard way in Rel-15 and it is preferred that same mistake is not repeated in Rel-16 and beyond.

	Nokia#6
	With respect to your first comment (specification conflict): 
It can be clarified in the TP that the dropping rules due to half-duplex (this feature)  are applied  before single cell rules. Similar has been clarified for PDCCH dropping and BD/CCE limits if you remember.   BD/CEE limits are applied before PDCCH dropping rules.  
With respect to your second comment: 
Dynamic based coexistence issue can happen only by wrong gNB behavior, we typically do not specify wrong gNB behavior. Situation is not different from flexible TDD, it is up to gNB to manage the coexistence of UEs and gNB in the network and at the same time gNBs and UEs  shall comply with regulations. There are no access issue if gNB does not create those. So here I would disagree with you. 
On the other hand,  I tent to agree with you that it is always safer to have UE optional functionality backed up with gNB configuration.  If companies are in general fine with introducing new RRC, we are also OK. 

	Ericsson#6
	In principle, yes, it’s fully gNB control and NW can use dynamic TDD to manage the coexistence issue. That said, if you recall there was request in Rel-15 to add semi static TDD pattern with the reason being that some operator may have to show compliance with explicit semi static TDD pattern (dynamic TDD is difficult for serving the purpose). 
I’m ok with updated Alt. 1 if the functionality is backed up with gNB configuration. 

	Qualcomm#3
	Agree with Ericsson’s comment that overriding semi-static configuration has various issues. As a matter of fact, when this was discussed last year, I thought there was an understanding that half-duplex conflict resolution rules will not result in changing duplex direction. When there is a conflict between actually performed transmit and receive functions, the rules should simply say which one of them is not required to be performed. This was supposed to be described without overriding any configuration. Not sure when this was changed, sorry I didn’t follow history. 
Unsure what you are objecting to. What I was suggesting was to agree on the text proposal you circulated as is now. Given that our comments were not exactly welcome, from our perspective, no plan to discuss them any further. I still believe that there are issues with the proposal, but the simplest way to resolve them is to add a note in the email conclusion, not in the specification, that remaining ambiguities are to be handled by UE implementation. That was the suggestion. Unsure why you found this objectionable, after all, it is adopting your own proposal without the need to prolong the discussion. Of course, I didn’t mean to imply that you or other companies shouldn’t discuss any topics of your choosing. 

	Apple
	Just one clarification on the proposal if UCI multiplexing is operated by half-duplex UE together with these dropping rule. It is more or less related to Xingqin comments of rules ordering.
Precisely, I am wondering which of the following two rules is requested to take first at UE side: 
1. Existing UCI multiplexing rule to determine which CC to piggyback UCI i.e. lowest CC index with PUSCH if exists, otherwise PCell. 
1. Half-duplex dropping rule that we are defining here using Table. 
Let me give one example to explain the issue. 
[image: A screenshot of a cell phone

Description automatically generated]
There are two different consequences depending on the rules ordering: 
· Consequence 1: Apply multiplexing first and half-duplex dropping rule second 
· First, P-CSI of RRC U on SCell#1 is multiplexed on PUSCH on SCell #2. 
· Then, Semi-static D is dropped after comparing with PUSCH on SCell #2 following rule #3. 
· Consequence 2: Apply dropping first and UCI multiplexing rule second 
· First, P-CSI of RRC U on SCell#1 is dropped after comparing with reference cell due to lower priority (i.e. row #2)
· Secondly, Semi-static D is dropped after comparing with PUSCH on SCell #2 following rule row #3. 
Clearly, applying UCI multiplexing first and half-duplex dropping rule second is beneficial as P-CSI dropping can be avoided. 
We would like to bring this issue to get attention and hear views from you and other companies on this. 

	Qualcomm#4
	Reply comment to Apple:
That is a good point. A similar issue occurs also without multiplexing, e.g. with CG PUSCH on SCell #1. Depending on which order one reads the specification, the CG PUSCH may or may not get dropped. We think that this could be left up to UE implementation. 
Coming back to the specific issue of UCI multiplexing, as mentioned before, we think that the full duplex and half duplex UE would follow the exact same procedure, including multiplexing, except that the half duplex UE ends up not transmitting or not receiving in some of the CCs. However, from the multiplexing and MAC perspective, the transmission/reception is still considered to have occurred. This is another existing ambiguity that can be left to UE implementation to resolve, given the current state of the discussion.  

	Apple#2
	One prompt feedback is that, on high-level, the UCI multiplexing rule should be first applied and then following by half-duplex dropping rule. This is beneficial as demonstrated in my previous FIG and example. Also, UCI multiplexing rule is not limited single cell but also applied for CA case as shown in my FIG. 

Hence, a minor modification on FL’s proposal based on explanation above: 
“It can be clarified in the TP that the dropping rules due to half-duplex (this feature)  are applied  before after single cell UCI multiplexing rules” 

	Qualcomm#5
	Reply comment to Apple:
We would not agree with capturing that. Either we leave it up to UE implementation or describe the requirement comprehensively. 

	Nokia#7
	My undertansing of Ericsson proposal was to introduce RRC for the whole feature. Moreover, I believe gNB may still schedule DL or UL on the other cell, so I clarified it 
Regarding TEI “Half-duplex operation in CA”
           Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are adopted in Rel-16.
· Note: Dropping semi SFI U and D on other cell means that UE drops all higher-layer configured transmissions and reception (both RRC U and RRC D) on the other cell, but may receive Dynamic D and transmit Dynamic U, correspondingly.
· [gNB configures whether above dropping semi SFI U and D is applied or not for a cell]
           A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
           A new RRC  parameter to activate directional collision handling between reference and other cell(s).

· Note that: For Half-duplex UEs, UEs that do not indicate the support of this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.

For the other issues:  application of rules, different numerology, logical/actual timing, I suggest to postpone to April  e-Meeting.  As Qualcomm pointed out, we would need exact proposals if we want to agree on something.

I have captured proposed edits from ZTE, Ericsson and Qualcomm.   Except of Qualcomm’s last comment, which is I do not think is needed. Reference cell paragraph lists only RRC D/U and SFI D/U. Therefore, dynamic direction should have no impact on determination of reference cell based on current TP.  
The description of ‘no dynamic D/U in reference cell’ seem to be missing 
· Referring to this agreement: “Half-duplex CA UE determines reference cell per symbol as a cell with the lowest cell ID among multiple serving cells in a band or band combination having direction determined by RRC D/U or semi SFI D/U”

I also captured the updated wording for the case 1 and 4 in inter-band CA and captured presence of RRC parameter. 
The update is in the Draft folder 7.2.12 as _rev3, and modified parts are highlighted in yellow.

	Apple#3
	We have no problem to agree the TP and proposals for Karol. 
For the cases where there is inherent confusion due to , e.g. application order of rules, different numerology, logical/actual timing, if everybody share the same understanding that it is up to UE implementation (as Hiroki and Peter suggested), we are also fine.






4. Conclusion
Based on the discussion, the following proposal was made.
Proposed agreements:
Following working assumption is confirmed as agreement with following updates.
Regarding TEI “Half-duplex operation in CA”
           Agreements made during email discussion [95-NR-06] on directional collision handling for half duplex CA operation are adopted in Rel-16.
· Note: Dropping semi SFI U and D on other cell means that UE drops all higher-layer configured transmissions and reception (both RRC U and RRC D) on the other cell, but may receive Dynamic D and transmit Dynamic U, correspondingly.
           A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
           A new RRC  parameter to activate directional collision handling between reference and other cell(s).

· Note that: For Half-duplex UEs, UEs that do not indicate the support of this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.


Finally, above proposal was agreed together with following conclusion and TP.

Conclusion:
1. It’s understood that for the cases where there is inherent confusion due to , e.g. application order of rules, different numerology, logical/actual timing, it is up to UE implementation. 

-----
11.1	Slot configuration
<Omitted text>
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 parameter [half-duplex-behavior-r16=’enable’], 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, 	Comment by Nokia: Xingguang comment
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2_0, 
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 Sublcause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.
If a UE is scheduled by a DCI format 1_1 to receive PDSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format 0_1 to transmit PUSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
If a UE
-	is configured with multiple serving cells and is provided with parameter [half-duplex-behavior-r16=’enable’], 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells,
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2-0, 
the UE determines per symbol a reference cell as a cell with the smallest cell index among the multiple serving cells and determines a symbol on the reference cell to be
-	downlink, uplink, or flexible as indicated bytdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-    flexible if tdd-UL-DL-ConfigurationCommon is not provided	Comment by Nokia: Jianwei comment

-	uplink, if the symbol is indicated as flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is indicated as 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 parameter [half-duplex-behavior-r16=’enable’], 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, 
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2_0, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on an other 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 uplink or downlink on the reference cell and to detect a DCI format scheduling a reception or a transmission on the symbol, respectively, on an other 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 an othercell. 
If the reference cell and an other cell for a UE operate in different frequency bands and if the UE 
is configured with multiple serving cells and is provided with parameter [half-duplex-behavior-r16=’enable’], 

-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, 	Comment by Nokia: Xingguang comment
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2-0, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and 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 parameter [half-duplex-behavior-r16=’enable’], 
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells, 
-	indicates support of capability [FG 14-6 Half-duplex UE behaviour in TDD CA], and 
-	is not configured to monitor PDCCH for DCI format 2-0, 
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 the other 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 the other cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on the other 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 the other 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 the other 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 the other 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
[bookmark: _GoBack]<Omitted text>
-----
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