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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN1#105-e meeting, following agreements were made on half-duplex operation for RedCap UEs [1]:
	Agreements:
· 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.
Agreements:
· 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
Agreements:
· 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
Agreements:
· 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 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 provide our views on the remaining issues on switching position, switching time unit and collision handling for RedCap operating in half-duplex FDD mode. 

2. Half-duplex FDD operation
2.1 Switching position and time unit
In RAN1#104bis-e meeting [2], one working assumption was made for HD-FDD switching position that is no additional UE behavior for switching position determination is specified as compared to the existing specification. Based on the discussion, the majority share the views that the existing specification for UE not capable of full duplex in clause 4.3.2 of TS 38.211 should be followed, that is gNB should provide sufficient gap between the scheduled and configured transmission/reception for Tx/Rx switching. In case there is Tx/Rx within switching gap i.e., collision happens between the cell-specially configured DL receptions like SSB and cell-specially configured UL transmission such as valid RO, the collision handling can follow the corresponding case. Accordingly, the switching position can be determined without impacting on the prioritized transmission/reception. Since no issue is found for reusing the existing mechanism to determine the switching position for the HD-FDD RedCap UE, the working assumption should be confirmed.  
Proposal 1:  Confirm following working assumption
· For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 
Another issue for switching time is whether to define the guard times in symbol units. It is understood that the switching time is just minimum requirement. For any transmissions and receptions, the smallest time unit is symbol level, hence the practical switching time ensured by NW and/or performed by UE is still symbol level. Therefore, we do not see any issue to reuse the current switching time defined in Table 4.3.2-3 of TS 38.211. Rather, defining the switching times in symbol units is not forward compatible if RedCap will be supported in higher frequency bands. Since for different SCSs in higher frequency bands, different values need to be defined. In addition, it was concluded in the last RAN1 meeting that there is no consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap UEs in Rel-17. Therefore, we can make the decision that there is no need to define the guard time in symbol units.
Proposal 2: No need to define the guard times in symbol units for HD-FDD switching time.
2.2 DL and UL collision handling
For DL/UL collision handling, good progress was achieved in the last meeting. in the following, we present our views on the FFS for each collision case based on the agreements.
2.2.1 Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
For case 1, following agreements were made in RAN1#104bis-e meeting.
	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-FDD



One FFS is whether the timeline is extended to include the RX/TX switching time for HD-FDD. From our understanding, for UE not capable of partial cancellation, since the entire configured UL transmission will be cancelled, it does not matter whether the cancellation timeline includes the RX/TX switching time or not. For UE capable of partial cancellation, gNB should ensure the RX/TX switching time between the partial UL transmission that is not cancelled and the dynamically scheduled DL reception. An illustration is given in Figure 1. Therefore, the FFS for case 1 is not needed. 
[image: ]
Figure 1: NW should ensure the RX/TX switching time between partial transmitted UL and dynamically scheduled DL
Proposal 3: For case 1, the FFS that whether the timeline is extended to include the RX/TX switching time for HD-FDD should be removed.
2.2.2 Case 3: semi-statically configured DL reception vs. semi-statically configured UL transmission
Based on RAN1#104bis meeting, following cases and related UE behavior are categorized as case 3. 
· Case 3-1: 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 
· Case 3-2: 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 
· Case 3-3: 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 
· Case 3-4: FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
Among above cases, we think the Case 3-4 can be covered by Case 8, where the cell-specifically configured DL reception refers to SSB and CORESET for Type-0/0A/1/2 CSS set(s), cell-specifically configured UL transmission refers to the valid RO. Our views for Case 3-4 are provided under Case 8. 

2.2.3 Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission
RAN1#104bis-e reached the following working assumptions [2]:

	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




For case 5, it should be clarified that the configured UL transmission does not include the PRACH since the collision between the SSB and valid RO will be handled by Case 8. Hence, for case 5, the configured UL transmission includes PUSCH, PUCCH and SRS. For dynamically scheduled UL transmission, it should include PUSCH, PUCCH, SRS and PRACH dynamically triggered by PDCCH order. In addition, the configured SSB should also be clarified that it includes the SSB indicated by ssb-PositionsInBurst and/or SSB-MTC.
Proposal 4: For case 5 of configured SSB vs. dynamically scheduled or configured UL transmission, following should be clarified. 
· the configured SSB includes the SSB indicated by ssb-PositionsInBurst and/or SSB-MTC.
· the dynamically scheduled UL transmission includes the PUSCH, PUCCH, SRS and PRACH dynamically triggered by PDCCH
· the configured UL transmission includes PUSCH, PUCCH and SRS.

For the collision between a semi-static configured UL transmission and SSB, among the options listed in the working assumption made in RAN1#104bis-e meeting, option 3 that leave to UE implementation is not preferred since the misalignment between the network and UE would result in network blind detection or UE power consumption in case the network assumes UE prioritize SSB reception while UE actually performs the UL transmission. Option 1 is better for dynamically scheduled UL transmission, since if gNB schedules a dynamic UL transmission that collides with SSB, gNB should have the expectation that the UE cancels the SSB reception and performs the UL transmission. For configured UL transmissions including the configured grant PUSCH, PUCCH and SRS, either Option 2 that SSB is prioritized over semi-static UL or Option 3 that leave to UE implementation whether to receive the SSB or transmit the UL transmission is preferred. 
Proposal 5: In case a dynamically scheduled UL transmission overlaps with an SSB, Option 1 that dynamic UL is prioritized over SSB is preferred.
Proposal 6: In case a semi-static configured UL transmission overlaps with an SSB, either Option 2 that SSB is prioritized over semi-static UL or Option 3 that leave to UE implementation whether to receive the SSB or transmit the UL transmission is preferred. 
Regarding to the FFS on whether/how to account for Tx/Rx switching time before and after the set of SSB symbols, since the UL transmissions in case 5 is either dynamically scheduled or configured by dedicated higher layer parameters, gNB should ensure the sufficient Tx/Rx switching time. Therefore, no special handling is needed for this case.
Proposal 7: For case 5, gNB should ensure the sufficient Tx/Rx switching time before and after the set of SSB symbols. No special handling is needed.  
2.2.4 Case 8: Dynamic or semi-static DL vs. valid RO
Based on last meeting’s progress, Case 8 can be classified into following sub-cases.
· Case 8-1: Dynamically scheduled DL reception vs. valid RO
· Case 8-2: UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS) vs. valid RO
· Case 8-3: PDCCH in Type 0/0A/1/2 CSS set(s) vs. valid RO
· Case 8-4: SSB vs. valid RO 

Before discussing the collision handling for above cases, the definition of a valid RO that follows TDD’s or FDD’s definition for HD-FDD operation should be clarified. As pointed out by many companies in the last meeting, SSB-to-RO mapping is defined based on the valid ROs. If the sets of valid ROs for FDD operation is different between the FD-FDD and HD-FDD UEs within the same cell, gNB’s complexity in terms of PRACH resource allocation or PRACH detection will be increased greatly, it also has impacts on the FD-FDD UEs. For example, as shown in Figure 2, the PRACH configuration Index of 27 in Table 6.3.3.2-2 of TS 38.211 for paired spectrum is assumed, meaning the PRACH resource using PRACH Format 0 is available in every subframe/slot for 15KHz SCS. The SSB location in time domain follows the Case A with carrier frequencies smaller than or equal to 3GHz as specified in section 4.1 of TS 38.213. Then for FD-FDD UE, the PRACH resource in every slot is valid. For the valid RO in (slot#0, slot#1, slot#2, slot#3), the associated SSB for FD-FDD UE is (SSB#0, SSB#1, SSB#2, SSB#3); While for HD-FDD UE, if the valid RO is determined based on TDD’s definition, then the valid RO only exists in (slot#2, slot#3). The associated SSB for valid RO in (slot#2, slot#3) is (SSB#0, SSB#1). As observed, for slot#2 and slot#3, the associated SSB for PRACH transmission is different for FD-FDD and HD-FDD UEs, resulting in gNB’s detection complexity. Therefore, the definition of a valid RO for Rel-17 HD-FDD operation should follow FDD’s definition.
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Figure 2: Illustration of RO validation for HD-FDD and FD-FDD UEs

Proposal 8: The definition of a valid RO for Rel-17 HD-FDD operation should reuse the definition for FDD’s operation.

Case 8-1 of dynamic scheduled DL reception vs. valid RO 
For case 8-1 of dynamic scheduled DL reception vs. valid RO, there are five options on the table. For option 1 that reuse the existing collision handling principles of Rel-15/16 for NR TDD, which means the collision handling ambiguity in Rel-15/16 will be kept for Rel-17 RedCap HD FDD operation. Some companies preferring option 1 claim that option 1 has the benefit to reduce the standardization complexity and to align the UE implementation. However, from our understanding such benefit is quite questionable. To support RedCap HD-FDD operation, there must be specification update and considering the option 3, 4 and 5 are already in the specification for other collision cases, the standardization complexity is not much. We do not see the substantial benefit to align the Rel-17 specification with Rel-15/16 ambiguous UE behaviour among companies. 
For option 2 that leave to UE implementation is not desirable since the ambiguity still exist between the gNB and UE. For option 5, it resolves the UE behaviour ambiguity. However, it is not clear what is the motivation for such UE behaviour, and the UE loses both PRACH transmission opportunity and DL receptions. Hence, it is also not a good choice.  
Between option 3 and 4, we prefer option 3 since the DL reception is dynamically scheduled by the gNB, the handling of case 8-1 can be aligned with case 1. 
Proposal 9: For Case 8 of valid RO overlaps with dynamically scheduled DL reception, Option 3 is preferred. That is: if a UE is configured by higher layers to transmit PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PRACH transmission in remaining symbols from the set of symbols.  
-	 is the PUSCH preparation time for the corresponding UE processing capability defined in TS 38.214 assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .

Case 8-2 of UE-dedicated configured DL reception vs. valid RO
For Case 8-2 of valid RO overlapping with UE-dedicated configured DL reception, there are 3 options with the agreements that other options are not precluded. For option 1 that always prioritize RO over configured DL, the UE would lose the DL receptions unnecessarily even if there is no PRACH transmission triggered at the UE side; Option 2 that leave to UE implementation causes the ambiguity; Option 5 that the priority is configured by network provides some flexibility, but it adding the UE’s implantation complexity.  

Similar as the dynamically scheduled DL reception in Case 8-1, the configured DL receptions such as PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS are actually under gNB’s control since they are configured by UE dedicated higher layer parameters. Therefore, we see the benefits to align the UE behavior for the collision handling between the Case 8-1 and Case 8-2. Alternatively, it is also acceptable to align UE behavior of case 8-2 and case 3-3 since we already agreed that “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.”

Proposal 10:  Valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), following two options should be selected from and option 4 is slightly preferred.  
· Option 3: UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS) is prioritized over the valid RO. 
· Option 4: The collision case is covered by case 3 that 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.

Case 8-3 of PDCCH in Type 0/0A/1/2 CSS set(s) vs. valid RO 
For case 8-3 of PDCCH in Type 0/0A/1/2 CSS set(s) vs. valid RO, there are also five options based on the last meeting’s agreements. Similar as for the case 8-1, the option 2 that leave to UE implementation is not desirable due to the ambiguity. Option 1 that reusing the existing collision handling principles of Rel-15/16 for NR TDD to prioritize the valid RO over configured PDCCH is also not preferred. Since the PRACH transmission except for PRACH triggered by PDCCH order is determined by UE-self based on some events, in practice, NW may not know whether the valid RO is used by UE or not. Therefore, always prioritize valid RO may cause UE miss some important common control signaling like paging etc. Similarly, always prioritize the configured PDCCH i.e., option 4 for any Type (except Type 3) of CSS set may continuously block UE to perform the random access. Option 5 that which one, the configured PDCCH or valid RO should be prioritized can be configured by network provides some flexibility for the network, while it increases certain complexity at the UE side. In addition, if the same priority indictor is applied for all Type 0/0A/1/2 CSS set, then similar issues as UE either always prioritize RO or always prioritize all Type 0/0A/1/2 CSS set will occur. However, if the priority indicator is defined per CSS set, it increases signalling overhead and more UE implantation complexity. Typically, for the UEs in RRC-CONNECTED mode or RRC-INACTIVE/IDLE mode, the Type2 CSS set is more important than other Types of CSS set(s) since it is used for paging the UE or notifying about the SI update therefore UE has to monitor Type 2 CSS every paging cycle and other CSSs are only monitored when needed (much less frequent). Therefore, option 3 is preferred which achieves better tradeoff among prioritizing random access, reception of important downlink signaling and UE complexity.   

Proposal 11: For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, option 3 is preferred, that is if configured PDCCH is in a Type-2 CSS set, then PDCCH is prioritized; otherwise the valid RO is prioritized.

Case 8-4 of SSB vs. valid RO
For case 8-4 of SSB vs. valid RO, following options can be considered.
· Option 1: SSB is prioritized over valid RO.
· Option 2: valid RO is prioritized over SSB.
· Option 3: Leave to UE implementation whether SSB or valid RO is prioritized. 
· Option 4: If the SSB is indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or SSB-MTC in SIB2/SIB4 or SSB-MTC in SIB11, SSB is prioritized; otherwise, PRACH is prioritized.
Option 1 and Option 2 that always either prioritize SSB or prioritize PRACH may not be necessary; Since the UE has the best knowledge to make the decision on whether to measure the SSB or perform the PRACH transmission, Option 3 may be beneficial from the performance perspective. Although option 3 results in ambiguity, it only impacts the SSB measurement and PRACH transmission about which the gNB did not know origianlly. Alternatively, Option 4 can be considered as one tradeoff that can be known by NW for prioritization between SSB and PRACH.
Proposal 12: For the case of SSB vs. valid RO, down-select from following options:
· Option 3: Leave to UE implementation whether SSB or valid RO is prioritized. 
· Option 4: If the SSB is indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or SSB-MTC in SIB2/SIB4 or SSB-MTC in SIB11, SSB is prioritized; otherwise, PRACH is prioritized.

For case 8-1, 8-2, 8-3 and 8-4, there is one common issue on whether or not the set of symbols overlapping with dynamic/configured DL reception or PDCCH in CSS set or SSB includes also Ngap symbols before the valid RO. For unpaired spectrum, the Ngap symbols after a last SSB reception symbol is introduced to avoid DL-to-UL interference from neighbour cell. For FDD, it does not exist due to UL/DL operation on different bands. While for HD-FDD, collision case 8-3 and case 8-4 where the DL reception is cell-specifically configured, to include Ngap symbols before the valid RO may be beneficial to account for DL-to-UL switching time. For collision case 8-1 and 8-2, including Ngap symbols before the valid RO is not necessary since the DL reception is dynamically scheduled or dedicatedly configured. 
Proposal 13: At least for the case 8-3 and 8-4 of PDCCH in Type 0/0A/1/2 CSS set(s) or SSB vs. valid RO, the set of symbols overlapping with PDCCH in CSS set or SS includes also Ngap symbols before the valid RO. 
2.2.5 Case 9: Collision due to direction switching
For case 9, based on [3], the intention is to clarify HD-FDD UE behavior when the scheduled/configured transmission/reception do not overlap but with a smaller gap than the switching or guard time. For HD-FDD operation, it should not be different from the Rel-15/16 UE not capable of full duplex communications for handling the transmission/reception collision due to direction switching. Generally, for back-to-back semi-statically configured transmission/reception vs. dynamically scheduled reception/transmission, and for back-to-back transmission/reception configured by dedicated higher layer parameters vs. reception/transmission configured by dedicated or cell specific higher layer parameters, gNB scheduler should ensure the switching time. For back-to-back transmission/reception configured by cell-specific higher layer parameters and reception/transmission configured by cell-specific higher layer parameters, given the proposal 12 that the set of symbols overlapping between the valid RO and the SSB/configured PDCCH in Type 0/0A/1/2 CSS set(s) include the Ngap symbols, hence the handling of direction switching can be the same as the collision case, a separate rule is not needed. Therefore, we propose to confirm the WA with removing the last FFS. About the NTX-RX and NRX-TX values, it can be decided in RAN4. 
Proposal 14: for HD-FDD operation, confirm following working assumption with the updates.
· 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 should be decided in RAN4.
· FFS: how it jointly works with the agreement for other collision cases 

3. Conclusion
This contribution discusses the HD-FDD operation for RedCap in terms of switching times/guard times and collision handling. The proposals are summarized as following:
Proposal 1:  Confirm following working assumption
· For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 
Proposal 2: No need to define the guard times in symbol units for HD-FDD switching time.
Proposal 3: For case 1, the FFS that whether the timeline is extended to include the RX/TX switching time for HD-FDD should be removed.
Proposal 4: For case 5 of configured SSB vs. dynamically scheduled or configured UL transmission, following should be clarified. 
· the configured SSB includes the SSB indicated by ssb-PositionsInBurst and/or SSB-MTC.
· the dynamically scheduled UL transmission includes the PUSCH, PUCCH, SRS and PRACH dynamically triggered by PDCCH
· the configured UL transmission includes PUSCH, PUCCH and SRS.
Proposal 5: In case a dynamically scheduled UL transmission overlaps with an SSB, Option 1 that dynamic UL is prioritized over SSB is preferred.
Proposal 6: In case a semi-static configured UL transmission overlaps with an SSB, either Option 2 that SSB is prioritized over semi-static UL or Option 3 that leave to UE implementation whether to receive the SSB or transmit the UL transmission is preferred.
Proposal 7: For case 5, gNB should ensure the sufficient Tx/Rx switching time before and after the set of SSB symbols. No special handling is needed.  
Proposal 8: The definition of a valid RO for Rel-17 HD-FDD operation should reuse the definition for FDD’s operation.
Proposal 9: For Case 8 of valid RO overlaps with dynamically scheduled DL reception, Option 3 is preferred. That is: if a UE is configured by higher layers to transmit PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PRACH transmission in remaining symbols from the set of symbols.  
-	 is the PUSCH preparation time for the corresponding UE processing capability defined in TS 38.214 assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
Proposal 10:  Valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), following two options should be selected from and option 4 is slightly preferred.  
· Option 3: UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS) is prioritized over the valid RO. 
· Option 4: The collision case is covered by case 3 that 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.
Proposal 11: For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, option 3 is preferred, that is if configured PDCCH is in a Type-2 CSS set, then PDCCH is prioritized; otherwise the valid RO is prioritized.
Proposal 12: For the case of SSB vs. valid RO, down-select from following options:
· Option 3: Leave to UE implementation whether SSB or valid RO is prioritized. 
· Option 4: If the SSB is indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or SSB-MTC in SIB2/SIB4 or SSB-MTC in SIB11, SSB is prioritized; otherwise, PRACH is prioritized.
Proposal 13: At least for the case 8-3 and 8-4 of PDCCH in Type 0/0A/1/2 CSS set(s) or SSB vs. valid RO, the set of symbols overlapping with PDCCH in CSS set or SS includes also Ngap symbols before the valid RO. 
Proposal 14: for HD-FDD operation, confirm following working assumption with the updates.
· 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
· [bookmark: _GoBack]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 should be decided in RAN4.
· FFS: how it jointly works with the agreement for other collision cases 
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