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From RAN1#104-e to RAN1#106-e meeting, the duplex operation for RedCap UEs were discussed and some agreements were made [1-4], remaining the following FFS items to be discussed: 
	Agreement 
· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:
· 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
Agreement
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, downselect one of following options in next meeting
· Option 2: Leave to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH
· Option 3: Follow the handling of Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission)
· Option 4: Valid RO is prioritized over dynamic DL reception
Agreement
(For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, with UE-dedicated configured DL reception, and with dynamically scheduled DL reception)
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported


In this contribution, we focus on the remaining issues of collision handling of Case 5 and Case 8, i.e. dynamically scheduled UL transmission vs. SSB, and valid RO vs. dynamically scheduled DL reception. Moreover, MsgA PUSCH validation rules for HD-FDD UEs are also discussed.

On Case 5 of dynamically scheduled UL transmission vs. SSB
For the case of dynamically scheduled UL transmission vs. SSB, there are two options agreed, i.e. prioritizing dynamically scheduled UL transmission, or prioritizing SSB. 
First, whether the available resources for RedCap UEs’ UL transmission are impacted severely should be considered. For the Rel-15/16 TDD UEs, even though the resources overlapped with SSB in time are not available for dynamically scheduled UL transmission, there are still many available resources within the time that not overlapped with SSB due to larger bandwidth capability. However, RedCap UEs has the limited bandwidth, if all the time overlapped with SSB are not available for UL transmission, the target UL data rate may not be achieved.
On the other hand, all the resources overlapping with SSB can be used for the non-RedCap UEs in the same cell following FDD operation, so that prioritizing SSB as an additional rule will increase the scheduling complexity for the FDD gNBs. 
From UE perspective, when and whether to use the overlapped SSBs can be up to UE implementation. If the UE is in UL-async and send PUSCH following dynamic UL grant, the gNB can properly identify it with subsequent scheduling, e.g. performing PDCCH order to trigger RA procedure.
Based on the analysis above, we have
Proposal 1: For Case 5 of dynamically scheduled UL transmission overlapping with SSB, dynamically scheduled UL transmission is prioritized over SSB (Option 1).

On Case 8 of valid RO overlapping with dynamically scheduled DL
This case is similar to Section 2, that prioritizing RO may limit the available resources for DL transmission so that the target DL data rate may not be achieved. Also, prioritizing RO brings more scheduling complexity for the FDD gNBs since all the time resources overlapping with RO should be avoided when dynamically DL scheduling. So we have:
Proposal 2: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, 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 (Option 3).

MsgA PUSCH validation rules for HD-FDD UEs 
It has been agreed in RAN1#106-e that for Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid, and for the case of SSB overlapping with valid RO from cell specific point of view, leave it to UE implementation whether to receive SSB or transmit PRACH. 
For MsgA PUSCH occasions in 2-step RACH, the validation rule should also be same with non-RedCap UEs, i.e. all PUSCH occasions not overlapped with RO are valid. Both the RO and PO resources are cell-level configured, which means the RO/PO validation rules, the RO/preamble-to-SSB mapping rules, and the RO-to-PRU mapping rules between the FD-FDD (full-duplex FDD) UEs and the HD-FDD UEs should be totally the same if the HD-FDD UEs share the RO/PRU configuration with FD-FDD UEs. Otherwise, if one of the rules mentioned above is different, e.g. using the validation rules in TDD bands, the gNB has to try two receiving alternatives, and two mapping patterns between RO and PRU for HD-FDD or FD-FDD UEs, which increases the receiving complexity and results in bad receiving performance if the receiving beams are formed in the analog domain.  
Proposal 3: The validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules of HD-FDD UEs follow the rules of FDD’s definition.
Conclusions
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Proposal 2: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, 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 (Option 3).
Proposal 3: The validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules of HD-FDD UEs follow the rules of FDD’s definition.
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