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1	Introduction
In this contribution, we discuss the remaining open issues for the following WI objective on half-duplex FDD (HD-FDD) operation for RedCap UEs [1]:
	· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)




Most of the issues were solved in RAN1#107-e where the following agreements were reached for HD-FDD [2]:
	Agreement:
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· 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 MsgA PUSCH occasion overlapping with dynamic or semi-static DL reception, leave it to UE implementation to prioritize the DL reception or MsgA PUSCH transmission

Agreement:
· For the case of the “back-to-back” non-overlapping UL/DL without sufficient gap between cell specific configured DL and cell-specific configured UL, e.g., SSB or PDCCH in CSS vs. valid RO, it is up to UE implementation to ensure that the switching time is satisfied

[bookmark: _Hlk88171850]Agreement:
·      The “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific configured DL and dedicated configured UL may happen, i.e., allowed for HD-FDD UEs
· E.g., SSB vs. CG PUSCH, PUCCH or SRS
· Configured UL transmission is cancelled (as in the overlapping case)
· The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated configured DL and cell-specific configured UL may happen, i.e., allowed for HD-FDD UEs
· E.g., PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS vs. valid RO
· Leave it to UE implementation to cancel either DL reception or UL transmission to ensure sufficient switching time

Agreement:
·      No additional UE behavior for DL/UL collision handling is specified in Rel-17 if SFI monitoring is supported for HD-FDD RedCap UEs.



The only open issue left to be completed is the handling of the following collision case [3]:
· Collision handling between SSB and Msg3 or PUCCH in response to Msg4/MsgB for HD-FDD UE
 
2	HD-FDD collision between SSB and Msg3 or PUCCH in response to Msg4/MsgB
In previous RAN1 meetings, the following collision sub-cases between SSB and UL transmission were discussed. 
· SSB vs. configured UL
· SSB vs. dynamic scheduled UL (except Msg3 or PUCCH in response to Msg4/MsgB)
· SSB vs. Msg3 or PUCCH in response to Msg4/MsgB

So far, only the first two subcases are resolved in which it was agreed that SSB would be prioritized in case of collisions. That is, UE would receive SSB and does not transmit UL.
For the remaining case between SSB and Msg3 or PUCCH in response to Msg4/MsgB, there were two options on the tables [4]:
1. Msg3 or PUCCH in response to Msg4/MsgB is prioritized, or
2. SSB is prioritized.

There are pros and cons for these options as summarized below.
	Options
	Scheduler/performance impacts
	Spec impacts

	1. Prioritize Msg3 or PUCCH in response to Msg4/MsgB
	The gNB can schedule Msg3 or PUCCH in response to Msg4/MsgB overlapping with SSB if needed; otherwise, it can avoid scheduling overlapping. There is no performance impact on FD-FDD UEs.
	A new rule in the specification is needed for this particular sub-case. Essentially, this would lead to higher complexity.  

	2. Prioritize SSB
	The gNB avoids scheduling Msg3 or PUCCH in response to Msg4/MsgB overlapping with SSB.
If HD-FDD capability is not known earlier than Msg3, the same scheduling behaviour is needed regardless of HD- or FD-FDD UEs. Thus, there can be some performance loss for FD-FDD UEs in terms of latency during random access procedure. However, with typical SSB configuration in FDD, this may be limited to up to 1 slot.
	The same rule as for the other subcases can be reused.


 
Previously, we preferred Option 1 (prioritizing UL) for all subcases as a unified solution which provides flexibility for the scheduler. However, since RAN1 has already agreed to support Option 2 for the cases of SSB vs. dynamic UL (except Msg3 or PUCCH for MSg4), it might be better to go for Option 2 to have a unified solution and avoid increased complexity. In our view, the potential latency impact during random access procedure associated with Option 2 in case of no early HD-FDD capability indication may be limited, e.g., up to 1 slot.
Observation 1 [bookmark: _Toc95764397]Option 1 (prioritize Msg3 or PUCCH in response to Msg4/MsgB) has benefit in terms of scheduling flexibility. However, it is a different solution than that of other sub-cases, leading to more spec impact and increased complexity. 
Observation 2 [bookmark: _Toc95764398]Option 2 (prioritize SSB) has benefit of achieving a unified solution and less specification impacts. The potential latency impact may be limited. 
[bookmark: _Toc95764399]For the collision between SSB and Msg3 or PUCCH in response to Msg4/MsgB, support Option 2, i.e., UE prioritizes SSB and does not transmit Msg3 or PUCCH in response to Msg4/MsgB.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Option 1 (prioritize Msg3 or PUCCH in response to Msg4/MsgB) has benefit in terms of scheduling flexibility. However, it is a different solution than that of other sub-cases, leading to more spec impact and increased complexity.
Observation 2	Option 2 (prioritize SSB) has benefit of achieving a unified solution and less specification impacts. The potential latency impact may be limited.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For the collision between SSB and Msg3 or PUCCH in response to Msg4/MsgB, support Option 2, i.e., UE prioritizes SSB and does not transmit Msg3 or PUCCH in response to Msg4/MsgB.
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