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Introduction
In RAN1#104bis-e, collision handling has been extensively discussed and good progress has been achieved:

	Agreements:
For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. 
· FFS whether the timeline is extended to include the RX/TX switching time for HD-FDD
For Case 4: dynamically scheduled DL reception vs. dynamic scheduled UL transmission, reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum
· That is, it is considered as an error case if a dynamically scheduled DL reception overlaps with a dynamically scheduled UL transmission
For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier/single cell in unpaired spectrum
· The semi-statically configured DL reception may include PDCCH (excluding ULCI), SPS PDSCH, CSI-RS or PRS. 
FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap UEs (including potential difference between HD vs. FD RedCap UEs)
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order
Agreements:
For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD 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 in the set of symbols of the slot 
· A HD-FDD 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 cell specific higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both cell specific higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
· FFS: whether or not there are conditions that need to be considered

Working Assumption: (Case 9)For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than [NRX-TX Tc] after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than[NTX-RX Tc] after the end of the last transmitted uplink symbol in the same cell
· FFS NTX-RX and NRX-TX
· FFS: how it jointly works with the agreement for other collision cases 

Working assumption: For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 
Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs 


Working assumption: (Case 5)
· If a dynamically scheduled UL transmission overlaps with an SSB, down-select one of the following options:
Option 1: Follow the handling of case 2 that dynamic UL is prioritized over SSB
Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL 
Option 3: Leave to UE implementation whether to receive the SSB or transmit the UL transmission
Other options are not precluded
· If a semi-static configured UL transmission overlaps with an SSB, down-select from the following options
Option 1: Up to gNB configuration to avoid such collision and if it happens it is an error case
Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over semi-static UL
Option 3: Leave to UE implementation whether to receive the SSB or transmit the UL transmission
Other options are not precluded
· FFS: whether/how to account for Tx/Rx switching time before and after the set of SSB symbols
FFS: whether or not the semi-static configured UL transmission includes a valid RO



Remaining open issues
There are no open issues for Case 1 and Case 4.
Case 2
· FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap UEs (including potential difference between HD vs. FD RedCap UEs)
Regarding FFS on ULCI we think that no further exception is required for DCI format 2_4. DCI format 2_4 is used for notifying the PRB(s) and OFDM symbol(s) where UE cancels the corresponding PUSCH or SRS transmission from the UE. While it is true that there cannot be cancellation of UL by ULCI if UL cancels ULCI, however, cancellation must be done clearly ahead the cancelled UL, and gNB can make sure that it does not scheduled UL on top of ULCI. 
Proposal-1: For case 2, no special handling is required for ULCI
Case 3
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
The motivation for the above FFS has been the fact that gNB may want to configure HD-FDD UE and FD-FDD UEs with the same cell-specific configuration. However, when it comes to initial access, cell specific configuration comprised the following relevant semi-static UL and DL configurations
· Search-space sets/CommonCORESET for paging, RA, SIB1 and OSI. 
· RACH occasions
However, collisions between those are allowed to be configured in R16 and already treated in Case 8 
Observation-1: For case 3, collisions between cell-specific semi-static DL and UL signals before UE receives dedicated signaling are already handled in R15/R16 and potential enhancements are discussed under Case 8.
Case 5
As pointed out also by other companies in RAN#104b-e, R15 baseline implementation is based on the fact that SSB is present within active BWP in RRC connected. A UE should have always possibility to read SSB if it need. Therefore, we suggest agreeing on Option 2, or alternatively specify that UE is not required to transmit dynamic UL. 
Proposal-2: For case 5, adopt Option 2 (no spec impact) or specify that UE is not required to transmit dynamic UL.
Case 8
It seems that CR from [1] discussing this case in R15 and R16 has been rejected. Two paragraphs of the same specification 38.213 are contradicting each other, at the same time further discussion on the topic has been precluded for R15 and R16. 
Despite that there exist no conclusion, different interpretations and different implementations in R15 and R16, intention of R15 was to prioritize PRACH over DL, this to enable UE to send PRACH, if for example UE needs to update TA in RRC connected.
Proposal-3: For RedCap UE in R17 and case 8, valid RACH occasion is prioritized over configured or dynamic DL.
Case 9
· FFS NTX-RX and NRX-TX
Values are agreed to be the same as TDD, until RAN4 informs RAN1 that this is not feasible, no discussion is needed in RAN1.
· FFS: how it jointly works with the agreement for other collision cases
Answer is that it works as TDD. It was only as late as RAN1#98/98b when logical/absolute timing started to be discussed in RAN1. Therefore, there is nothing in the specification as such, but there are Conclusions, such as the following one:
	Conclusion (RAN1#98b):
· It is understood in RAN1 at least for the case when UEs support a single switching point within a slot that:
· In a slot having “D”s, “F”s, and “U”s, when the UE is configured to receive/monitor DL (e.g., to monitor PDCCH) in the symbols of “F”, if UL symbols come earlier than the “F”s due to TA, the UE is not expected to receive/monitor DL on the “F”s after the “U”s due to TA (see following figure).
· For a slot having “D”s, “F”s, and “U”s, after the TA, “U”s should not be earlier than “D”s in the same slot.
· In the same following figure, for example, TA of 1 slot + 13us should be an error case.





Collisions typically say what is canceled and what is prioritized based on logical time. But if TA+gap start to span to flexible or downlink symbols, above conclusion takes the precedence.  
Observation-2: Conclusions from NR TDD can be followed by HD-FDD UE for Case 9
Conclusions 
We discussed remaining open issues on directional collisions of HD-FDD UE and we have the following observations and proposals:
Proposal-1: For case 2, no special handling is required for ULCI
Observation-1: For case 3, collisions between cell-specific semi-static DL and UL signals before UE receives dedicated signaling are already handled in R15/R16 and potential enhancements are discussed under Case 8.
Proposal-2: For case 5, adopt Option 2 (no spec impact) or specify that UE is not required to transmit dynamic UL.
Proposal-3: For RedCap UE in R17 and case 8, valid RACH occasion is prioritized over configured or dynamic DL.
Observation-2: Conclusions from NR TDD can be followed by HD-FDD UE for Case 9
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