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1. [bookmark: _Toc120549591]Introduction
In RAN1#106b-e meeting, the following agreements were made regarding the HD-FDD operation of RedCap UEs [1]. 
Agreement
For Case 1, the existing timeline in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum is reused for HD-FDD

Agreement
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
Note: With this agreement, no need to confirm below Working Assumption(From RAN1#104e)
Working Assumption (FromRAN1#104e )
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.

Conclusion:
· No consensus on defining a guard time in symbol units for HD-FDD Type A operation in Rel-17
 
Agreement
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
· FFS: whether or not there are conditions that need to be considered
 
Agreement
· For Type-A HD-FDD, no additional UE behaviour for UL/DL collision handling based on a priority indicator is specified as compared to the existing specification

 Agreement
· Whether or not to account for the Tx/Rx switching time before and after the set of SSB symbols can be further discussed under Case 9

Agreement
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, leave it to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH

Agreement
· The same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FD
Agreement 
· 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
· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication
· (Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap

In this contribution, considerations on collision handling of HD-FDD operation and related specs influences are discussed and proposals are given.
2. Discussion on collision handling of HD-FDD operation
1 
2 
In last meeting, several cases of potential collisions are listed to further study whether HD-FDD case can reuse the existing TDD collision handling method. There has been no consensus on Case 5, Case 8 and Case 9.
For Case 5 of configured SSB collides with dynamically scheduled UL transmission, there are two options for collision handling. Based on existing spec for TDD, the UE does not perform UL transmission in the slot if a transmission would overlap with any symbol from the set of SIB1 configured SSB symbols. Differently, for HD-FDD case, gNB can transmit and receive simultaneously on paired spectrum during the overlapping symbols. 
A RedCap UE does not always need to do SSB reception and gNB may not know exactly whether a UE needs to receive SSB. If SSB is always prioritized, DL symbols of SSB will be unavailable for UL transmission, gNB needs to avoid the overlapping of all SSB and dynamically schedule UL transmission. Network configuration/dynamic scheduling for RedCap UEs is restricted and the resource utilization is sacrificed. 
If dynamically scheduled UL transmission is always prioritized, gNB can avoid the overlapping of important SSB and dynamically schedule UL transmission. For example, for SSB occasions in SMTC window intended for RRM measurements, gNB can avoid scheduling dynamic UL overlapping with such SSB, there is no impact on UE implementation for SSB measurement. For other occasions, gNB would have more flexibility to schedule UL data without much restriction. 
Thus, we prefer prioritizing dynamically scheduled UL transmission. For progress, we can also compromise to prioritize SSB.
Proposal 1: For Case 5 of configured SSB collides with dynamically scheduled UL transmission, dynamic UL is prioritized over SSB, or SSB is prioritized over dynamic UL.
For case 8, when MsgA PUSCH occasion overlaps with a DL reception, the following alternatives are considered.
· Alt.1: MsgA PUSCH follows the same handling of valid RO.
· Alt.2: MsgA PUSCH follows the same handling of configured UL transmission.
With Alt 2, if SSB overlaps with cell-specific MsgA PUSCH, SSB is prioritized over MsgA PUSCH. Since it is hard for gNB to avoid the overlapping of cell-specific UL and cell-specific DL, MsgA PUSCH is often not transmitted, 2-step RACH falls back to 4-step RACH, which violates the low access latency of 2 step access. Thus, we prefer Alt.1, MsgA PUSCH transmission is based on UE implementation.
Proposal 2: For case 8, when MsgA PUSCH occasion overlaps with a DL reception, MsgA PUSCH follows the same handling of valid RO.
For case 9, last meeting proposed a WA about back-to-back non-overlapping UL/DL without sufficient gap for HD-FDD UEs. 
Similar as the discussion for case 3, back-to-back non-overlapping dedicated configured DL vs cell specific configured UL, back-to-back non-overlapping cell specific configured DL vs dedicated configured UL, back-to-back non-overlapping dedicated configured DL vs dedicated configured UL can be avoided by gNB configuration and are error case. Considering the coexistence with FD-FDD UEs, to avoid increase network restriction of FD-FDD UEs, back-to-back non-overlapping cell specific configured DL/UL may happen, i.e., are allowed for HD-FDD UEs. But Type-A HD-FDD UEs are not mandated to support this case. Similar as the collision handling for SSB vs valid RO, it can be left it to UE implementation to ensure that the switching time is satisfied. 
Proposal 3: The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated higher layer parameters configured UL and DL is error case. 
The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated higher layer parameters configured UL and cell specific higher layer parameters configured DL is error case. 
The “back-to-back” non-overlapping UL/DL without sufficient gap between cell specific higher layer parameters configured UL and dedicated higher layer parameters configured DL is error case. 
Proposal 4: The “back-to-back” non-overlapping UL/DL without sufficient gap between cell specific higher layer parameters configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
o	Leave it to UE implementation to ensure that the switching time is satisfied
o	Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap
Since collision handling related to valid RO is up to UE implementation,“back-to-back” non-overlapping cell specific configured UL and DL is left to UE implementation, there is no need to include Ngap symbols before the valid RO.
Since collision handling of SSB vs valid RO is up to UE implementation, gNB can ensure the sufficient Tx/Rx switching time before and after the set of SSB symbols for the case SSB vs dynamically or dedicated configured UL transmission, there is no need to include Tx/Rx switching time before and after the set of SSB symbols. 
Proposal 5: The set of symbols overlapping with semi-static or dynamic DL reception do not include Ngap symbols before the valid RO.
Proposal 6: The Tx/Rx switching time is not accounted before and after the set of SSB symbols.
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3. Conclusions
In this contribution, considerations on collision handling of HD-FDD operation are discussed, and the following proposals are made.
Proposal 1: For Case 5 of configured SSB collides with dynamically scheduled UL transmission, dynamic UL is prioritized over SSB, or SSB is prioritized over dynamic UL.
Proposal 2: For case 8, when MsgA PUSCH occasion overlaps with a DL reception, MsgA PUSCH follows the same handling of valid RO.
Proposal 3: The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated higher layer parameters configured UL and DL is error case. 
The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated higher layer parameters configured UL and cell specific higher layer parameters configured DL is error case. 
The “back-to-back” non-overlapping UL/DL without sufficient gap between cell specific higher layer parameters configured UL and dedicated higher layer parameters configured DL is error case. 
Proposal 4: The “back-to-back” non-overlapping UL/DL without sufficient gap between cell specific higher layer parameters configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
o	Leave it to UE implementation to ensure that the switching time is satisfied
o	Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap
Proposal 5: The set of symbols overlapping with semi-static or dynamic DL reception do not include Ngap symbols before the valid RO.
Proposal 6: The Tx/Rx switching time is not accounted before and after the set of SSB symbols.
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