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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 objectives have been updated in RAN plenary meeting #88e [2]. This paper contains contributions on the aspect of half-duplex operation in FDD channels.
[bookmark: _GoBack]Collision involving a valid RACH Opportunity 
Definition of valid RACH Opportunity
The definition of “valid RO” influences (i) whether ROs can be shared between FD-FDD UEs (i.e., full duplex UEs operating in FDD channel) and HD-FDD UEs and (ii) how Rel-15/16 or Rel-17 priority rules are read. For the definition of “valid RO” the following options have been considered so far:
· Option 1: Same as NR FDD that all PRACH occasions are valid
· Note: Configuration of PRACH resources is per UL BWP and all the PRACH resources will be within the BWP bandwidth based on the following text in 38.211, section 6.3.3.2.
· 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
· FFS: whether/how to account for the Rx-to-Tx switching time for the RO validation for HD-FDD

The two options may result in different mapping between SSBs and ROs. Option 1 ensures that the mapping is consistent between the FD-FDD and HD-FDD UEs and thus allows sharing ROs. Resource sharing is an important aspect and justifies Option1 as the cost in scheduling constraints are acceptable. With Option 2, gNB can only configure dedicated resources. Shared RO’s would not work with inconsistent SSB-RO mapping between UEs and beam management would not know which interpretation of “valid RO” is used by the UE: the FD-FDD one or the HD-FDD one? 
Conflicting SSB and “valid RO” can be handled by proper prioritization rule (e.g. SSB prioritized) or leaving prioritization up to UE implementation.
For the above reasons we propose confirming the R1#106-e Work Assumption on the definition of valid ROs.
Proposal 1: Confirm the R1#106-e Work Assumption on the definition of valid ROs
· For Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid (same as FD-FDD RedCap UEs), 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
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs 
 
Valid RO colliding with dynamic DL transmission 
	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)
· FFS: whether or not the set of symbols overlapping with dynamic DL reception 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

R1-106-e FL8 High Priority Proposed Working Assumption 3.4-1: 
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, down-select one of the following options
· 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


Options 3, 4 and 5 are possible interpretations of the current specification to the case of HD-FDD. Still, Option 1 is kept as a default outcome if consensus cannot be reached or in case a company wishes to indicate that any interpretation is suitable. At some point, however, the ambiguity needs to be resolved on the interpretation (unless Option 2 receives consensus.)
Option 5 can be eliminated (unless UE implementation is the single deciding factor). Option 3 and 4 lead to opposite outcomes. While Option 2 is a flexible middle ground between the two, leaving the decision to the UE. 
With Option 4, the deprioritization of the DL reception is predictable. Therefore, Option 4 can be eliminated. 
The real choice is between Option 3 and Option 2. Since in connected mode of the UE, it only transmits PRACH when ordered by gNB, the optimization achieved by Option 2 is minor. Yet, we prefer the uniform solution leaving prioritization to the UE implementation across the Case 8 collision cases.
If Option 2 or 3 are agreed then we can confirm that the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported.
Proposal 2: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, select Option2 (“leave it to UE implementation”).
· Confirm that the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported.
Valid RO colliding with UE-dedicated semi-statically configured DL reception
	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


If PRACH transmission by the UE are much more infrequent than ROs, as it should be the case since in connected mode PRACH transmission can only be ordered by the gNB, then Option 2 is a suitable way to support such collisions more optimally than Option 1. 
Proposal 3: 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), select Option 2 (“leave it to UE implementation”).
Valid RO colliding with cell-specific semi-statically configured DL reception
	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

Working Assumption R1#106-e
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave it to UE implementation whether to receive configured PDCCH or transmit PRACH
· FFS: whether or not there are conditions (e.g., exception for valid RO not intended for PRACH transmission) that need to be considered.
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2


Reusing Rel-15/16 for NR TDD that valid RO is prioritized over configured PDCCH (as proposed in Option 1) is a safe solution as it worked for TDD, but would represent restrictions with respect to FDD. In FDD the gNB has no issue receiving and transmitting at the same time, thus unlike in TDD prioritizing all valid RO is not necessary.
Since UE is able to decide whether it decides to receive or transmit, we favour Option 2. 
Proposal 4: For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, confirm the work assumption selecting Option 2 (“leave it to UE implementation”).

Conclusions
In this contribution we made the following proposals.
Proposal 1: Confirm the R1#106-e Work Assumption on the definition of valid ROs
· For Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid (same as FD-FDD RedCap UEs), 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
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs 
Proposal 2: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, select Option2 (“leave it to UE implementation”).
· Confirm that the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported.
Proposal 3: 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), select Option 2 (“leave it to UE implementation”).
Proposal 4: For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, confirm the work assumption selecting Option 2 (“leave it to UE implementation”).
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