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Introduction
[bookmark: _GoBack]According to the Rel.17 RedCap WID [1], HD-FDD type A should be specified with the minimum specification impact.
	· 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.)


In the last RAN#1 meeting, switching time and collision handling were discussed, and the following agreements were achieved [2].
	Agreement:
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), a HD-FDD RedCap UE is not required to monitor ULCI
· No special handling on the priority rule for PDCCH carrying ULCI
Conclusion:
· No consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap UEs in Rel-17.
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)
· 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



In this contribution, we further discuss the switching times and collision issues for Redcap.
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Switching time
[bookmark: _Toc39594045][bookmark: _Toc39594046][bookmark: _Toc39594047][bookmark: _Toc39594048][bookmark: _Toc39594049][bookmark: _Toc39594050][bookmark: _Toc39594051]In the previous RAN1 meetings, several companies mentioned that the existing switching times in TS 38.211 (as shown in below) [3] could be reused for HD-FDD RedCap UE. However, since the existing switching times is less than 1 OFDM symbol, it is necessary to wait for RAN4’s confirmation.
	A UE not capable of full-duplex communication is not expected to transmit in the uplink earlier than  after the end of the last received downlink symbol in the same cell where  is given by Table 4.3.2-3. 
A UE not capable of full-duplex communication is not expected to receive in the downlink earlier than  after the end of the last transmitted uplink symbol in the same cell where  is given by Table 4.3.2-3.
Table 4.3.2-3: Transition time  and 
	Transition time
	FR1
	FR2

	
	25600
	13792

	
	25600
	13792





In addition to switching times, whether to define the guard times in symbol units needs to be discussed, this issue is about how much the switching time is, e.g. whether it is based on absolute time or based on number of symbols. As RedCap UE will be scheduled in a symbol level, in order to simplify the timeline, we slightly prefer to consider a switching time based on the number of symbols. Since the RX/TX switching time is still discussed in RAN4, this issue can be further discussed based on RAN4 feedback.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]DL/UL collision
In the last meeting, potential collisions were discussed and several progresses were made. In this chapter, we further discuss the remaining issues of those cases. 
· Case 1
For case 1, it was agreed that reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. However, whether the timeline is extended to include the RX/TX switching time for HD-FDD need FFS. In our understanding, the gNB scheduler can take care of the RX/TX switching time when it schedules the DL, so we do not think the timeline should be extended. However, this issue may also need the reply LS from RAN4 for the switching time.
· Case 5
For Case 5 of SSB overlaps with dynamic UL, the following two options have almost the same number of supports in the last meeting:
· Option 1: Follow the handling of case 2 that dynamic UL is prioritized over SSB.
· Option 2: Re-use the existing collision handling principles of Rel-15/16 for NR TDD that configured SSB is prioritized over dynamic UL. 
From our perspective, it is up to gNB to avoid collision of the dynamic UL with the SSB. If option 1 is adopted, in case the overlapped SSB(s) is used for RRM measurement or SI related information, the UE may fail to connect to the NW. If option 2 is adopted, UE may not need to receive every SSB, it may lead to resource waste in UL. Therefore, our preference is still option 3, e.g. leave to UE implementation on whether to receive the SSB or transmit the UL transmission. However, for the sake of progress, we can accept option 2 since the spec impact of this option is small.
Proposal 1: For Case 5 of SSB overlaps with dynamic UL, leave to UE implementation on whether to receive the SSB or transmit the UL transmission (e.g. option 3), or re-use the existing collision handling principles (e.g. option 2).
For Case 5 of SSB overlaps with semi-statically configured UL, the following two options are major supported in the last meeting:
· Option 2: Re-use the existing collision handling principles of Rel-15/16 for NR TDD that configured SSB is prioritized over configured UL.
· Option 3: Leave to UE implementation whether to receive the SSB or transmit the UL transmission.
As analyzed above, our preference is still option 3, e.g. leave to UE implementation on whether to receive the SSB or transmit the UL transmission. Also, for the sake of progress, we can accept option 2.
Proposal 2: For Case 5 of SSB overlaps with semi-statically configured UL, leave to UE implementation on whether to receive the SSB or transmit the UL transmission (e.g. option 3), or re-use the existing collision handling principles (e.g. option 2).
· Case 8
For valid RO definition, as many company mentioned in the last meeting, using valid RO definition from TDD may impact on PRACH resource allocation in the FDD operation. For example, lead to different sets of valid ROs for FD-FDD and HD-FDD UEs, and thus impact SSB transmission and PRACH reception of gNB in a cell where SSB-to-RO mappings, this increase gNB complexity. However, different from an HD-FDD UE, an HD-FDD UE requires a DL-to-UL switching gap, then the switching time for valid RO can be accounted for in the collision handling rule similar to the TDD rule. 
For the issue whether the same value for Ngap in current spec is reused for HD-FDD, since the RX/TX switching time is still discussed in RAN4, we think this issue can be further discussed based on RAN4 feedback.
For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set and UE-dedicated configured DL reception, in HD-FDD operation mode, gNB can receive and transmit at the same time in different frequency range, and UE may need to transmit PRACH in some cases while in other cases UE could receive DL. Therefore, it can be left to UE implementation to dicided whether to receive DL or transmit PRACH in valid RO. Also, for the sake of progress, we can accept option 1 since the spec impact of this option is small.
Proposal 3: For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO (Option2) or reuse the existing collision handling principles (Option 1).
Proposal 4: For Case 8 of valid RO overlapping with UE-dedicated configured DL reception, leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO (Option2) or reuse the existing collision handling principles (Option 1).
For Case 8 of valid RO overlapping with dynamically scheduled DL reception, we also prefer option 2 (e.g., leave to UE implementation whether to receive the DL or transmit the PRACH on a valid RO). Reuse the existing collision handling principles is also fine for us, and from our perspective, the interpretation 1 and the interpretation 3 in R1-2103809 are acceptable.
Proposal 5: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, we prefer   option 2, and option 4 and 5 are acceptable.

[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Conclusion
Based on the analyses and discussions, we have the following proposals:
Proposal 1: For Case 5 of SSB overlaps with dynamic UL, leave to UE implementation on whether to receive the SSB or transmit the UL transmission (e.g. option 3), or re-use the existing collision handling principles (e.g. option 2).
Proposal 2: For Case 5 of SSB overlaps with semi-statically configured UL, leave to UE implementation on whether to receive the SSB or transmit the UL transmission (e.g. option 3), or re-use the existing collision handling principles (e.g. option 2).
Proposal 3: For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO (Option2) or reuse the existing collision handling principles (Option 1).
Proposal 4: For Case 8 of valid RO overlapping with UE-dedicated configured DL reception, leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO (Option2) or reuse the existing collision handling principles (Option 1).
Proposal 5: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, we prefer   option 2, and option 4 and 5 are acceptable.
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