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Introduction
This document discusses the aspects related to duplex operation for Reduced Capability NR devices (RedCap). This document is update of [1]. The following aspects are discussed:
· Definition of “valid RO”
· Collision handling

Discussion
RAN1 #104bis-e reached the following working assumptions:
	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 whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· If a semi-static configured UL transmission overlaps with an SSB, down-select 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 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




RAN1 #105 reached the following agreement:
	Agreement:
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured PDCCH
· Option 2: Leave to UE implementation whether to receive the configured PDCCH or transmit the PRACH on the valid RO
· Option 3: If configured PDCCH is in a Type-2 CSS set, then PDCCH is prioritized; otherwise the valid RO is prioritized
· Option 4: Configured PDCCH is prioritized over valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· FFS: whether or not the set of symbols overlapping with PDCCH in CSS set includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS whether a valid RO follows TDD’s or FDD’s definition, and if so, the corresponding impact
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreement:
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured DL
· Option 2: Leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· Other options are not precluded.
· FFS: whether or not the set of symbols overlapping with configured DL includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreement:
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD for operation on a single carrier /single cell in unpaired spectrum
· Option 2: Leave to UE implementation whether to receive the DL or transmit the PRACH on a valid RO
· Option 3: Follow the handling of Case 1 to cancel PRACH based on a timeline that 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 (Interpretation 2 in R1-2103809)
· Option 4: Valid RO is prioritized over dynamic DL that UE performs PRACH transmission and does not perform the DL receptions (Interpretation 3 in R1-2103809)
· Option 5: When the cancellation timeline is satisfied, the UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 1 in R1-2103809)



Definition of “valid RO”
According to the email discussion in RAN1 #105-e, it seemed companies had the different understanding on the term “valid RO” as follows [2]:
	· Option 1: Same as NR FDD that all PRACH occasions are valid
· Option 2: Similar to NR TDD that a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts [at least Ngap symbols] after a last SS/PBCH block symbol



Before the discussion on the collision case 8 related to valid RO, we propose to agree the definition of valid RO. Between the two options above, we furthermore propose to support Option 1 (all PRACH occasions are “valid ROs” regardless of overlapping with SSB). For Option 2, we have a concern that there will be mismatch on SSB-to-RO mapping between FD-UD and HD-UE.

[bookmark: def]Proposal 1:	The definition of valid RO should be agreed before the discussion on the collision case related to valid RO.
Proposal 2:	All PRACH occasions should be “valid ROs” regardless of overlapping with SSB.

Collision handling
Regarding the collision handling, our position is same as previous our contribution [1] as follows.

For the cases 5/8, we prefer to reuse the principle of Rel-15/16, to make the spec impact as small as possible. For the case 5, SSB is prioritized over the UL channels except RO as SSB reception is required to keep the synchronization and the serving cell measurement. For the case 8, RO is prioritized over the DL channels except SSB as RACH transmission is infrequent and can be important transmission.

Regarding the collision between SSB and RO, it can be up to UE implementation or based on the priority rule (e.g., RO may be prioritized if RACH is with important purpose).

[bookmark: col][bookmark: SSBRO]Proposal 3:	For the collision between SSB vs. UL channels except RO, reuse the Rel-15/16 principle i.e. SSB is prioritized.
Proposal 4:	For the collision between RO vs. DL channels except SSB, reuse the Rel-15/16 principle i.e. RO is prioritized.
Proposal 5:	For the collision between SSB vs. RO, whether to drop SSB or RO should be up to UE or based on the priority rule, but not the error case.

Conclusion
Regarding the definition of valid RO:
Proposal 1:	The definition of valid RO should be agreed before the discussion on the collision case related to valid RO.
Proposal 2:	All PRACH occasions should be “valid ROs” regardless of overlapping with SSB.

Regarding the collision handling:
Proposal 3:	For the collision between SSB vs. UL channels except RO, reuse the Rel-15/16 principle i.e. SSB is prioritized.
Proposal 4:	For the collision between RO vs. DL channels except SSB, reuse the Rel-15/16 principle i.e. RO is prioritized.
Proposal 5:	For the collision between SSB vs. RO, whether to drop SSB or RO should be up to UE or based on the priority rule, but not the error case.
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