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Introduction
In RAN1#105-e, collision handling has been extensively discussed and good progress on remaining cases has been achieved:

	Agreement:
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), a HD-FDD RedCap UE is not required to monitor ULCI
· No special handling on the priority rule for PDCCH carrying ULCI
R1-2106145        FL summary#2 on duplex operation for RedCap                  Moderator (Qualcomm Inc.)
Conclusion:
· No consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap UEs in Rel-17.
Agreement:
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured PDCCH
· Option 2: Leave to UE implementation whether to receive the configured PDCCH or transmit the PRACH on the valid RO
· Option 3: If configured PDCCH is in a Type-2 CSS set, then PDCCH is prioritized; otherwise the valid RO is prioritized
· Option 4: Configured PDCCH is prioritized over valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· FFS: whether or not the set of symbols overlapping with PDCCH in CSS set includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS whether a valid RO follows TDD’s or FDD’s definition, and if so, the corresponding impact
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreement:
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured DL
· Option 2: Leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· Other options are not precluded.
· FFS: whether or not the set of symbols overlapping with configured DL includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported
Agreement:
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD for operation on a single carrier /single cell in unpaired spectrum
· Option 2: Leave to UE implementation whether to receive the DL or transmit the PRACH on a valid RO
· Option 3: Follow the handling of Case 1 to cancel PRACH based on a timeline that when the cancellation timeline is satisfied, the UE cancels the PRACH transmission and receives the DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 2 in R1-2103809)
· Option 4: Valid RO is prioritized over dynamic DL that UE performs PRACH transmission and does not perform the DL receptions (Interpretation 3 in R1-2103809)
· Option 5: When the cancellation timeline is satisfied, the UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 1 in R1-2103809)
· FFS: whether or not the set of symbols overlapping with dynamic DL reception includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported



Remaining open issues
There are no open issues for Case 1, 2 and Case 4.
Case 3
The discussion stopped in last meeting at this FL proposal.
	[FL4] High Priority Proposal 3.3-1: Revise the RAN1#104bis-e agreement for Case 3 as the following 
· 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
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/[1]/2 CSS set
· 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
· Note: Collision handling related to SSB or RO are to be treated in case 5 and case 8.


With understanding that valid-ROs collisions with both cell-specific or dedicated DL are treated in case 8, we are fine with FL proposal. 
Proposal 1: Agree on RAN1#105 [FL4] High Priority Proposal 3.3-1 
Case 5
As pointed out also by other companies in previous meetings, 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 needs. In fact, SSB periodicity would be typically 20ms unlike TRS (40ms). Further, having the same behavior for HD TDD and HD FDD simplifies RedCap UE design which is the main KPI of the RedCap. Therefore, we suggest agreeing on Option 2. 
Proposal-2: For case 5, adopt Option 2 (reuse current specification for TDD) for both dynamic UL or configured UL.
Case 8
Below excerpt shows the R16 definition of valid RACH occasion for FDD an TDD.
	For paired spectrum (FDD) or supplementary uplink band all PRACH occasions are valid. 
For unpaired spectrum (TDD), 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2 and, if channelAccessMode = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213].
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon , as described in Clause 4.1


It remained open, whether HD-FDD UE should follow TDD or FDD behaviour. On one side, gNB serving FDD and HD-FDD UEs needs to have the same SSB mapping for both types of UEs. On the other side, half-duplex UE would like to have the same collision handling for HD-TDD and HD-FDD, to reduce implementation complexity.
	SS/PBCH block indexes provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon are mapped to
valid PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
- First, in increasing order of preamble indexes within a single PRACH occasion
- Second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
- Third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
- Fourth, in increasing


Therefore, we propose that HD-FDD follows definition of valid PRACH as in TDD when PRACH occasion determination, but the transmitted SSBs are mapped to all PRACH occasions instead, i.e. irrespective whether they are valid or not. 
Proposal-3: For HD-FDD UEs, SSBs are mapped to all PRACH occasions, irrespective whether they are valid or not. Valid PRACH occasions definition of TDD is used for HD-FDD.
Furthermore, valid RO collision with cell-specific configured DL, dedicated configured DL and dynamic DL has multiple options to consider. As mentioned already, for us, the legacy TDD behavior is strongly preferred irrespective of type of DL. This to reduce complexity for UEs without duplexer supporting both HD-FDD and TDD. 
Proposal-4: For RedCap UE in R17 and case 8, valid PRACH occasion is prioritized over configured or dynamic DL.
Conclusions 
We discussed remaining open issues on directional collisions of HD-FDD UE and we have the following observations and proposals:
Proposal 1: Agree on RAN1#105 [FL4] High Priority Proposal 3.3-1 
Proposal-2: For case 5, adopt Option 2 (reuse current specification for TDD) for both dynamic UL or configured UL.
Proposal-3: For HD-FDD UEs, SSBs are mapped to all PRACH occasions, irrespective whether they are valid or not. Valid PRACH occasions definition of TDD is used for HD-FDD.
Proposal-4: For RedCap UE in R17 and case 8, valid PRACH occasion is prioritized over configured or dynamic DL.
References 
[1] R1-2106244, “FL summary #3 on duplex operation for RedCap”, Moderator (Qualcomm)
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