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Introduction
The Rel-17 study item on Reduced Capability NR devices was approved in [1] and updated in [2]. The new WI has been agreed in RAN#91e [3]. 
	WI [3]:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)


Collision cases involving dynamically scheduled transmissions
In RAN1#104bis-e the following were agreed:
	Agreements:
For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. 
· FFS whether the timeline is extended to include the RX/TX switching time for HD-FD
For Case 4: dynamically scheduled DL reception vs. dynamic scheduled UL transmission, reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum
· That is, it is considered as an error case if a dynamically scheduled DL reception overlaps with a dynamically scheduled UL transmission
For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier/single cell in unpaired spectrum
· The semi-statically configured DL reception may include PDCCH (excluding ULCI), SPS PDSCH, CSI-RS or PRS. 
· FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap UEs (including potential difference between HD vs. FD RedCap UEs)
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order
Working assumption:
· If a dynamically scheduled UL transmission overlaps with an SSB, down-select one of the following options:
· Option 1: Follow the handling of case 2 that dynamic UL is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL 
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded



In our opinion, the gNB can avoid scheduling RedCap devices and URLLC devices in the same frequency range. HD-FDD RedCap cannot monitor ULCI while turned into uplink, and it is important to keep the complexity low for all RedCap UE devices. The same issue already exist for non-RedCap UE in TDD bands. Therefore, we do not support the FFS for Case 2, and RedCap UE devices could support UL-CI as optional feature without special handling.
Observation 1: gNB can avoid scheduling RedCap devices and URLLC devices in the same frequency range.
Proposal 1:  No special procedures needed to support UL-CI feature for RedCap UEs.    
If a dynamically scheduled UL transmission overlaps with an SSB, we should reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL. 
Proposal 2: If a dynamically scheduled UL transmission overlaps with an SSB, reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL. 
Collision cases between semi-statically configured transmissions
In RAN1#104bis-e the following were agreed:
	Agreements:
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 
· 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
Working assumption:
· If a semi-static configured UL transmission overlaps with an SSB, down-select one of from the following options
· Option 1: Up to gNB configuration to avoid such collision and if it happens it is an error case
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over semi-static UL
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· FFS: whether/how to account for Tx/Rx switching time before and after the set of SSB symbols
· FFS: whether or not the semi-static configured UL transmission includes a valid RO


If a semi-static configured UL transmission UL transmission overlaps with an SSB, we should reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL. 
Proposal 3: If a semi-static configured UL transmission overlaps with an SSB, reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL.  
Case 9: Collision due to direction switching
RAN1#104bis-e discussed the handling of time gaps and captured the following assumptions:
	Working assumption: For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 
Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs 
 
Working Assumption: 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
· FFS NTX-RX and NRX-TX
· FFS: how it jointly works with the agreement for other collision cases 
 


RAN1 awaits the LS response from RAN4 on the required time gap. Yet, it remains to decide how this should be used with the other agreements for collision cases. 
One option is that for UL-DL transition the configured TA contains the budget necessary for hardware delay, while in the DL-UL transition is started in time by the UE for the uplink transmission, and if this involves missing the last symbol, or rather the last micro-seconds of a previous downlink reception then this does not represent a collision. The other option is to handle such conflict explicitly as collisions as part of the other agreements. We believe that the former option should be selected as it is simpler and still adequate. That is, the gNB makes sure that collision due to direction switching either does not occur or can be tolerated, e.g., by appropriate choice of downlink MCS. 
Proposal 4: Confirm the working assumption on reusing the same principle as Rel-15/16 UE not capable of full-duplex communication for HD-FDD.
Conclusions
In this contribution we made the following observation:
Observation 1: gNB can avoid scheduling RedCap devices and URLLC devices in the same frequency range.
In this contribution we made the following proposals:
Proposal 1:  No special procedures needed to support UL-CI feature for RedCap UEs.    
[bookmark: _GoBack]Proposal 2: If a dynamically scheduled UL transmission overlaps with an SSB, reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL. 
Proposal 3: If a semi-static configured UL transmission overlaps with an SSB, reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL.  
Proposal 4: Confirm the working assumption on reusing the same principle as Rel-15/16 UE not capable of full-duplex communication for HD-FDD.
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