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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN1#106bis-e meeting, following agreements were made for FDD half-duplex 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 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
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
 
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.
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions
Conclusion:
· No consensus on defining a guard time in symbol units for HD-FDD Type A operation in Rel-17
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
· The same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FDD
Agreements: 
· 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
Agreements: 
· 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, we provide our views on the remaining issues on half duplex FDD operation for RedCap. 

2. Half-duplex FDD operation
For DL/UL collision handling, the main remaining issues are about Case 5 SSB vs. dynamic scheduled UL transmission and Case 9. In the following, we present our views on the two collision cases.
2.1 Case 5: SSB vs. dynamically scheduled UL transmission
For case 5, the remaining issue is to determine from the following option(s) for collision handling between dynamically scheduled UL transmission and SSB.
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission
As the dynamic scheduled UL transmission is fully under gNB’s control, if such collision of SSB v.s. dynamic scheduled UL transmission is allowed, the dynamic scheduled UL transmission should be prioritized, i.e., option 1. Otherwise, it is meaningless for gNB to schedule a UL transmission that overlaps with SSB if option 2 is selected.  In addition, it is NOT necessary to have a unified solution to handle the collision for the configured UL transmission vs SSB, and the collision for dynamic UL transmission vs. SSB. In Rel-15, UE behaviour is already different for DL/UL collisions that involving dynamic UL transmission and configured UL transmission. However, if down-selection between option 1 and option 2 cannot be made, it would be fine to support both based on UE’s capability and gNB’s configuration. 
Proposal 1: For Case 5 of dynamically scheduled UL transmission vs. SSB, 
· Option 1 is our first preference, that is dynamically scheduled UL transmission is prioritized over SSB. 
· If it is difficult to make down-selection between option 1 and option 2, support both option 1 and option 2 based on UE’s capability can be considered.

There is one FFS on whether/how to account for Tx/Rx switching time before and after the set of SSB symbols. As agreed that this FFS can be further discussed under Case 9.
2.2 Case 9: Collision due to direction switching
Based on the WA, further discussion is needed on the allowed cases for “back-to-back” non-overlapping UL/DL without sufficient gap and UE behavior when such case happens.
To reduce gNB’s configuration restriction and reduce the impacts on the legacy UEs, it was WA that the “back-to-back” non-overlapping UL/DL without sufficient gap is allowed to happen for at least cell specific higher layer parameters configured DL/UL. That is actually the case of valid RO vs. SSB and the case of valid RO vs configured PDCCH in Type 0/0A/1/2 CSS set(s). If such case of “back-to-back” non-overlapping UL/DL without sufficient gap happens, it is straightforward to apply the agreed handling rule for collisions between RO and any other DL channels, that is up to UE implementation. Consequently, there is no need to include the Ngap symbols before the valid RO when determine the overlapping between the RO and DL reception.

Proposal 2: In case the “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific higher layer parameters configured UL and cell-specific higher layer parameters configured DL happens, UE applies the associated collision handling rules defined in Case 8.
· That is leave to UE implementation to prioritize the cell-specific higher layer parameters configured UL transmission or cell-specific higher layer parameters configured DL reception. 

Proposal 3: For HD-FDD operation, there is no need to include the Ngap symbols before the valid RO for determining the set of symbols overlapping with the semi-static or dynamic DL reception. 

For the following “back-to-back” cases: 
· Case A: Cell-specific higher layer parameters configured UL vs. Dedicated higher layer parameters configured DL 
· Case B: Dedicated higher layer parameters configured UL vs. Cell-specific higher layer parameters configured DL 
· Case C: Dedicated higher layer parameters configured UL vs. Dedicated higher layer parameters configured DL
From our understanding, there should be no difficulty for gNB to ensure the switching time generally for above cases involving at least one transmission/reception that is configured by dedicated higher layer parameter. Since HD-FDD UE capability is already known by the gNB, from gNB configuration for a specific UE perspective, it should not be different much from the Rel-15/16 UE. Therefore, we prefer that except for the case of the “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific higher layer parameters configured UL and cell-specific higher layer parameters configured DL, other cases of “back-to-back” non-overlapping UL/DL without sufficient gap are treated as error cases. 
Proposal 4:  For HD-FDD operation, except for the case of the “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific higher layer parameters configured UL and cell-specific higher layer parameters configured DL, other cases of “back-to-back” non-overlapping UL/DL without sufficient gap are treated as error cases. 
2.3 Case 8: MsgA PUSCH vs. DL reception
It was agreed in the last meeting that the same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FDD. The remaining issue is to define the proper UE behaviour when MsgA PUSCH occasion overlaps with a DL reception. Following alternatives are considered [2]:
· Alt.1: MsgA PUSCH follows the same handling of valid RO.
· Alt.2: MsgA PUSCH follows the same handling of configured UL transmission.
Alt 2 may be too restrictive as MSGA PUSCH occasions are configured in cell specific manner therefore a bit difficult to completely avoid the collision with configured DL reception. Prioritize MsgA PUSCH is important to achieve the benefit of 2-step RACH to reduce the cell access latency. Therefore, Alt.1 is preferred. 

Proposal 5: For the collision case of MsgA PUSCH vs. DL reception, same collision handling of valid RO is preferred that is leave it to UE implementation to prioritize the MsgA PUSCH transmission or DL reception. 

3. Conclusion
This contribution discusses the remaining issues for HD-FDD operation for RedCap. The proposals are summarized as following:
Proposal 1: For Case 5 of dynamically scheduled UL transmission vs. SSB, 
· Option 1 is our first preference, that is dynamically scheduled UL transmission is prioritized over SSB. 
· If it is difficult to make down-selection between option 1 and option 2, support both option 1 and option 2 based on UE’s capability can be considered.
Proposal 2: In case the “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific higher layer parameters configured UL and cell-specific higher layer parameters configured DL happens, UE applies the associated collision handling rules defined in Case 8.
· That is leave to UE implementation to prioritize the cell-specific higher layer parameters configured UL transmission or cell-specific higher layer parameters configured DL reception. 

Proposal 3: For HD-FDD operation, there is no need to include the Ngap symbols before the valid RO for determining the set of symbols overlapping with the semi-static or dynamic DL reception. 
Proposal 4:  For HD-FDD operation, except for the case of the “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific higher layer parameters configured UL and cell-specific higher layer parameters configured DL, other cases of “back-to-back” non-overlapping UL/DL without sufficient gap are treated as error cases. 
Proposal 5: For the collision case of MsgA PUSCH vs. DL reception, same collision handling of valid RO is preferred that is leave it to UE implementation to prioritize the MsgA PUSCH transmission or DL reception. 
[bookmark: _GoBack]
6 	References
1. 3GPP RAN1#106bis-e meeting, Chairman’s notes.;
1. R1-2110610, “FL summary #5 on duplex operation for RedCap,”	Moderator (Qualcomm) 
