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Introduction
The Rel-17 study item on Reduced Capability NR devices was approved during the RAN plenary meeting #86 [1]. The latest updated of the WID was agreed in RAN plenary meeting #92e [2]. This paper contains contributions on the aspect of half-duplex operation in FDD channels. The R17 agreements are summarized in [3].
Case 5: Collision involving overlap with SSB 
	Agreements RAN1#106bis:
· 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



For collision cases involving overlap with SSB, the only pending decision is referred to above: collision with dynamically scheduled UL transmission. In all other SSB collision scenarios under Case 5 Rel-15/16 behavior is reused [3] and SSB is prioritized. Prioritizing SSB is a safe choice because the gNB may not be aware on the consequences for the UE when an SSB reception is cancelled. Otherwise, UE synchronization and other SSB based algorithms would have to deal with the uncertainty whether the next SSB(s) can be received. This would lead to more complex UE implementation. 
Therefore, Option 2 is preferred, which is motivated by UE complexity and link reliability. The alternative behavior in Option 1 assumes that the gNB may want to optimize scheduling, but this can hardly be the case with RedCap UE’s as latency is not critical in either traffic scenario. Low-latency IWSN is an exception but due to the small packet sizes and the low traffic volume, scheduling around is always affordable.  
Proposal 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission, (i.e., down select Option 2). 
Case 9: Collision with Tx-Rx switching interval 
	Agreements RAN1#106bis:
· 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

Agreements RAN1#106bis:
· 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 RAN1#106bis:
· 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



Semi-statically configured uplink transmission back-to-back with semi-statically configured downlink reception 
	Agreements: R1#106bis-e
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


In the above agreement, the collisions are not allowed because it is possible to avoid the overlap in time by appropriate configurations, and this results in efficient resource utilization. The same considerations apply with non-overlapping back-to-back scheduling as well, which would otherwise result in prioritization due to the collision with switching time.   
Consistently with the agreements on Case 3 collisions (Semi-statically configured DL reception vs. semi-statically configured UL transmission), back-to-back scheduling of dedicated semi-statically configured reception and transmission should not be allowed.
Consistently with the agreements on Case 3 collisions (Semi-statically configured DL reception vs. semi-statically configured UL transmission), back-to-back scheduling of dedicated, semi-statically configured UL transmission followed by PDCCH monitoring in Type-0/0A/1/2 CSS set should not be allowed.
Proposal 2: Consistently with the agreements on Case 3 collisions (Semi-statically configured DL reception vs. semi-statically configured UL transmission), back-to-back scheduling of dedicated semi-statically configured reception and transmission should not be allowed.
Proposal 3: Consistently with the agreements on Case 3 collisions (Semi-statically configured DL reception vs. semi-statically configured UL transmission), back-to-back scheduling of dedicated, semi-statically configured UL transmission followed by PDCCH monitoring in Type-0/0A/1/2 CSS set should not be allowed.
Switching time collision cases involving valid RO or Msg3 PUSCH   
Consistently with agreements on Case 8 collision cases (Dynamic or semi-static DL vs. valid RO), back-to-back scheduling of valid RO with dynamic or semi-static DL (including SSB) should be allowed but prioritization should be left to UE behavior. The motivation is that valid RO should only be prioritized if the UE transmits PRACH on it whereas the gNB needs to perform transmission and reception anyway in an FDD system. 
Proposal 4: Consistently with agreements on Case 8 collision cases (Dynamic or semi-static DL vs. valid RO), back-to-back scheduling of valid RO with dynamic or semi-static DL (including SSB) should be allowed but prioritization should be left to UE behavior.

Switching time collision cases involving SSB reception   
Consistently with agreements on Case 8 collision cases (Dynamic or semi-static DL vs. valid RO), back-to-back scheduling of semi-statically configured or dynamically scheduled uplink transmission (except for valid RO) followed by SSB reception should be allowed, but prioritization should be left to UE behavior. Such a behavior favors UE complexity as the UE can decide on the reception of SSB. Meanwhile the gNB needs to perform transmission and reception anyway in an FDD system.
[bookmark: _GoBack]Proposal 5: Consistently with agreements on Case 8 collision cases (Dynamic or semi-static DL vs. valid RO), back-to-back scheduling of semi-statically configured or dynamically scheduled uplink transmission (except for valid RO) followed by SSB reception should be allowed, but prioritization should be left to UE behavior.
Further switching time collision cases involving dynamically scheduled transmission or reception   
Back-to-back scheduling of downlink reception followed by uplink transmission should be treated as an error case if both the uplink and the downlink are dynamically scheduled. This constraint is consistent with the Case 4 rule and is based on identical considerations.
Proposal 6:  Back-to-back scheduling of downlink reception followed by uplink transmission should be treated as an error case if both the uplink and the downlink are dynamically scheduled.
Back-to-back scheduling of dynamically scheduled DL reception (dynamic PDSCH or CSI-RS) followed by semi-statically configured UL transmission (SRS, PUCCH, or CG PUSCH) should be allowed and the UE should prioritize the dynamically scheduled reception.
Proposal 7:  Back-to-back scheduling of dynamically scheduled DL reception (dynamic PDSCH or CSI-RS) followed by semi-statically configured UL transmission (SRS, PUCCH, or CG PUSCH) should be allowed and the UE should prioritize the dynamically scheduled reception.
Back-to-back scheduling of semi-statically configured DL reception (PDCCH or SPS PDSCH) followed by dynamically scheduled UL transmission (dynamic PUSCH or PUCCH) should be allowed and the UE should prioritize the dynamically scheduled transmission.
Proposal 8: Back-to-back scheduling of semi-statically configured DL reception (PDCCH or SPS PDSCH) followed by dynamically scheduled UL transmission (dynamic PUSCH or PUCCH) should be allowed and the UE should prioritize the dynamically scheduled transmission.
Conclusions
In this contribution we made the following proposals.
Proposal 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission, (i.e., down select Option 2).
Proposal 2: Consistently with the agreements on Case 3 collisions (Semi-statically configured DL reception vs. semi-statically configured UL transmission), back-to-back scheduling of dedicated semi-statically configured reception and transmission should not be allowed.
Proposal 3: Consistently with the agreements on Case 3 collisions (Semi-statically configured DL reception vs. semi-statically configured UL transmission), back-to-back scheduling of dedicated, semi-statically configured UL transmission followed by PDCCH monitoring in Type-0/0A/1/2 CSS set should not be allowed.
Proposal 4: Consistently with agreements on Case 8 collision cases (Dynamic or semi-static DL vs. valid RO), back-to-back scheduling of valid RO with dynamic or semi-static DL (including SSB) should be allowed but prioritization should be left to UE behavior.
Proposal 5: Consistently with agreements on Case 8 collision cases (Dynamic or semi-static DL vs. valid RO), back-to-back scheduling of semi-statically configured or dynamically scheduled uplink transmission (except for valid RO) followed by SSB reception should be allowed, but prioritization should be left to UE behavior.
Proposal 6:  Back-to-back scheduling of downlink reception followed by uplink transmission should be treated as an error case if both the uplink and the downlink are dynamically scheduled.
Proposal 7:  Back-to-back scheduling of dynamically scheduled DL reception (dynamic PDSCH or CSI-RS) followed by semi-statically configured UL transmission (SRS, PUCCH, or CG PUSCH) should be allowed and the UE should prioritize the dynamically scheduled reception.
Proposal 8: Back-to-back scheduling of semi-statically configured DL reception (PDCCH or SPS PDSCH) followed by dynamically scheduled UL transmission (dynamic PUSCH or PUCCH) should be allowed and the UE should prioritize the dynamically scheduled transmission.
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