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1. Introduction

RAN1 agreements/working assumptions for Rel-17 NR RedCap made so far were summarized in [1]. In RAN1#106bis-e meeting, the following agreements/working assumptions are made:
Agreements:

· For Case 1, the existing timeline in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum is reused for HD-FDD

Agreements:

· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.

· Note: With this agreement, no need to confirm below Working Assumption (From RAN1#104e)

· Working Assumption (FromRAN1#104e )
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.

· FFS: whether to define the guard times in symbol units
· FFS: the switching positions
Conclusion:
· No consensus on defining a guard time in symbol units for HD-FDD Type A operation in Rel-17

 Agreements:

Revise the RAN1#104bis-e agreement for Case 3 as the following

· 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

· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set

· FFS: whether or not there are conditions that need to be considered

 Agreements:

· For Type-A HD-FDD, no additional UE behaviour for UL/DL collision handling based on a priority indicator is specified as compared to the existing specification

Agreements:

· Whether or not to account for the Tx/Rx switching time before and after the set of SSB symbols can be further discussed under Case 9

Agreements: 
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, leave it to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH

Agreements:

· The same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FD

Agreements:

· 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

· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication

· (Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs. 
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL

· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied

· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap

In this contribution, we discuss the solution on collision handling rule of Case 5 and issue on no sufficient gap for switching time.
2. Issue on collision handling rule of Case 5

In RAN1#106-e meeting, an agreement on collision handling for SSB and dynamically UL transmission was made as follows:

	Agreement 

· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:

· Option 1: Dynamically scheduled UL transmission is prioritized over SSB

· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission


From UE’s perspective, it is quite important to prioritize SSB reception for the benefits of Deriving updated MIB, RRM measurement and Time/Frequency tracking loop.
Observation 1: From UE’s perspective, prioritizing SSB reception has the benefits of Deriving updated MIB, RRM measurement and Time/Frequency tracking loop. 
However, for Msg3/Msg3 retransmission/PUCCH for Msg4 during random access procedure, if SSB is also prioritized when the collision happens, some problems will occur:

There is no consensus on supporting identification of HD-FDD RedCap UE during random access procedure until last RAN1 meeting. In RRC_CONNECTED mode, half duplex mode can be identified by UE capability report. If the mentioned collision happens, gNB should schedule UL resources for Msg3 (Re)transmission or PUCCH for Msg4 that are not overlapped with SSB regardless of whether the UE is a HD-FDD RedCap UE or not. Obviously, it is not preferred for FD-FDD RedCap UEs since many transmission opportunities that can be used in fact will be dropped. It leads to transmission opportunities reduction within a contention resolution timer configured by high layer signaling ra-ContentionResolutionTimer. Finally, the average latency of random access procedure for FD-FDD RedCap UEs will be increased. More seriously, if the early indication of RedCap UE is not configured, the legacy non-RedCap UE access also would be affected.
Observation 2: When SSB is prioritized and collision happens, gNB should schedule UL resources for Msg3 (re)transmission or PUCCH for Msg4 to avoid overlapping with SSB, which causes
· The RA procedure of FD-FDD RedCap UE would be interrupted since identification of half duplex mode for RedCap UE in Msg1 is not supported.

· The RA procedure of FD-FDD RedCap UE and FDD non-RedCap UE would be interrupted if early identification of Msg1 is not configured.
If gNB scheduling can not ensure to avoid all collision cases, in case the collision happens, RA procedure may be interrupted by not sending Msg3 or PUCCH for Msg4 if SSB is prioritized. It results in the significant increase of latency of RA procedure for HD-FDD RedCap UE.
Observation 3: For HD-FDD RedCap UEs, if SSB reception is prioritized during RA procedure, the RA procedure may be interrupted by not sending Msg3 or PUCCH for Msg4. It results in the significant increase of latency of RA procedure.

Therefore, it is suggested that Option 1 is preferred when Msg3/Msg3 re-transmission/PUCCH for Msg4 overlaps with SSB reception. For other dynamically scheduled UL transmissions, both two options are supported and for a HD-FDD RedCap UE the corresponding option is depended on UE capability report. 
Proposal 1: Option 1 is preferred when Msg3/Msg3 re-transmission/PUCCH for Msg4 overlaps with SSB reception. For other dynamically scheduled UL transmissions, both two options are supported and for a HD-FDD RedCap UE the corresponding option is depended on UE capability report.

3. Issue on switching time

In TR38.822, partial cancellation is optionally supported and is applied for PUSCH/PUCCH/PRACH. When DL overlapping with UL happens, if UE does not indicate support of partial cancellation, the whole channel with lower priority (determined by UE implementation or by corresponding collision handling rule) will be punctured/skipped and thus the issue on no sufficient gap for switching time will not exist. Only when the UE indicates support of partial cancellation the switching time related issue may occur.  
Observation 4: For HD-FDD RedCap UE, the issue on no sufficient gap for switching time may occur only when the UE indicates support of partial cancellation.

Based on the discussion in last RAN1 meeting, the following two subcases which may bring no sufficient gap for switching time are mentioned:
· Subcase 1: Non-overlapping DL/UL but with no sufficient gap

· Subcase 2: No sufficient gap after collision handling rule of case 1, 2, 3, 4, 5 and 8

For above two subcases, if only gNB scheduling is used to ensure sufficient switching time, it would cause the following drawbacks/impacts:

1) It means that gNB scheduling UL/DL should avoid the happening of the above two subcases. Therefore, it would be quite restrictive for gNB scheduling in FDD NR system. 
2) Regarding Subcase 2, we know that almost all collision cases (except SSB vs Dynamically scheduled UL) have been solved until last RAN1 meeting. From our perspective, those collision rules for different cases means that the overlapping between DL and UL has already been considered as valid. However, if gNB scheduling is agreed to ensure the sufficient gap after collision handling rule, DL will not overlap with UL at all. It will be in conflict with the consensus made in previous meetings that overlapping between DL and UL is allowed. Therefore, it is not reasonable to ensure sufficient gap after collision handling rule of Case 1, 2, 3, 4, 5 and 8 only by gNB scheduling. 
Based on the existing agreements on collision handling rules of Case 1, 2, 3, 4, 5 and 8, sufficient gap is not mandatory ensured. A clear solution for sufficient gap is necessary to be clarified. Take collision Case 1 for example, as shown in Figure 1, assuming that UE indicates support of partial UL cancellation, it is not necessary to allocate DG PDSCH at least NTX-RX after the end of CG PUSCH, that is, overlapping between DG PDSCH and CG PUSCH is allowed. As shown in Figure 1, the overlapping part (Part A of CG PUSCH) can be skipped based on the collision handling rule of Case 1, Additional, a clear UE behavior of skipping Part B of CG PUSCH for switching time should be clarified in order to ensure a sufficient gap for switching from TX to RX.
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Figure 1: An example of Case 1
Furthermore, from our understanding, for some other collision cases, e.g., Case 5, a clear UE behaviour may also be necessary in order to ensure sufficient gap for switching time. 

3) Since overlapping DL with UL is allowed for HD-FDD RedCap, we can not find any reason why subcase 1 (Non-overlapping DL/UL but with no sufficient gap) is not allowed. 
Observation 5: If only gNB scheduling is used to ensure sufficient gap for switching time, the overlapping DL with UL is invalid. It would be quite restrictive for gNB scheduling in FDD NR system.
Observation 6: Since Case 1, 2, 3, 4, 5 and 8 defined in RAN1# 104e meeting are all overlapping related cases, it means that overlapping DL with UL is allowed for HD-FDD RedCap. 
Observation 7: Since overlapping DL with UL is allowed for HD-FDD RedCap, it is reasonable for the case of Non-overlapping DL/UL but with no sufficient gap.

Case 1

In this subclause, if UE indicates support of partial cancellation, the solutions to ensure sufficient gap of Case 1 are discussed. 
· Subcase 1: If starting symbol of DG PDSCH scheduled by DCI is allocated after starting symbol of CG PUSCH  
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Figure 2: Solution to ensure sufficient gap for Subcase 1
As shown in Example A-1 in Figure 2, in order to ensure sufficient gap for switching time,

(1) gNB scheduling should guarantee the starting symbol of DG PDSCH at least Tproc,2+NTX-RX after the end of DCI;
(2) The overlapping part(Part A of CG PUSCH) should be skipped based on the agreement on collision handling rule of Case 1;
(3) Part C of CG PUSCH can not be canceled since it is located within the window of Tproc,2 starting from the end of DCI;
(4) For Part B of CG PUSCH, in order to ensure sufficient gap for switching to DG PDSCH reception, it should be skipped by a clear UE behaviour.
Therefore, Example A-2 in Figure 2 is an error case because starting symbol of DG PDSCH is not located Tproc,2+NTX-RX after the end of DCI, then Part B of CG PUSCH can not be skipped since it is within the window of Tproc,2 starting from the end of DCI.
Proposal 2: For collision Case 1 and HD-FDD RedCap UE indicates support of partial cancellation, when starting symbol of dynamically scheduled DL is allocated after starting symbol of semi-static UL, in order to ensure sufficient gap for switching time, 

· gNB scheduling should ensure the starting symbol of dynamically scheduled DL at least Tproc,2+NTX-RX after the end of DCI;
· A set of symbols of semi-static UL that are located before the overlapping part of semi-static UL with length of NTX-RX should be skipped by UE behaviour to ensure sufficient gap for switching time.
· Subcase 2: If starting symbol of DG PDSCH scheduled by DCI is allocated before starting symbol of CG PUSCH
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Figure 3: Solution to ensure sufficient gap for Subcase 2
For Subcase 2, as shown in Example B-1 of Figure 3, it is not necessary to restrict the starting symbol of DG PDSCH to be at least Tproc,2+NRX-TX after the end of DCI. However, if the overlapping part occurs within the window of length Tproc,2 starting from the end of DCI, as shown in Example B-2, since the overlapping part (Part A of CG PUSCH) can not be skipped, the overlapped part of DG PDSCH can also not be received and thus it will result in the unsuccessful reception of DG PDSCH. Therefore, it is up to gNB scheduling to avoid the resource allocation of DG PDSCH as shown in Example B-2.

Proposal 3: For collision Case 1 and HD-FDD RedCap UE indicates support of partial cancellation, when starting symbol of dynamically scheduled DL is allocated before starting symbol of semi-static UL, in order to ensure sufficient gap for switching time, 

· gNB scheduling should ensure the starting symbol of semi-static UL at least Tproc,2 after the end of DCI;

· A set of symbols of semi-static UL that are located after the overlapping part with length of NRX-TX should be skipped by UE behaviour to ensure sufficient gap for switching time.
· Subcase 3: Non-overlapping between DG PDSCH and CG PUSCH but with no sufficient gap
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Figure 4: Solution to ensure sufficient gap for Subcase 3
For this subcaes, the same solution for ensuring sufficient gap for switching time is suggested as for Subcase 1 and Subcase 2. As shown in Example C-1 and C-2 of Figure 4, Part A CG PUSCH can be skipped by UE behaviour and used as switching time. 

Proposal 4: For the case of non-overlapping between dynamically scheduled DL and semi-static UL but with no sufficient gap, if HD-FDD RedCap UE indicates support of partial cancellation, in order to ensure sufficient gap for switching time,  

· when dynamically scheduled DL is allocated after semi-static UL

· gNB scheduling should ensure the starting symbol of dynamically scheduled DL at least Tproc,2+NTX-RX after the end of DCI;
· A set of symbols of semi-static UL that are located before dynamically scheduled DL within length of NTX-RX should be skipped by UE behaviour.

· when dynamically scheduled DL is allocated before semi-static UL

· gNB scheduling should ensure the starting symbol of semi-static UL at least Tproc,2 after the end of DCI;

· A set of symbols of semi-static UL that are located after dynamically scheduled DL within length of NRX-TX should be skipped by UE behaviour.
Case 2

In this subclause, if UE indicates support of partial cancellation, the solutions to ensure sufficient gap of Case 2 are discussed.     

·  Subcase 1: Overlapping semi-static DL with dynamically scheduled UL  
For Case 2, since it is agreed to reuse the collision handling rule of legacy TDD, that is, the whole channel of semi-static DL will not be received if overlapping happens. Therefore, the issue on no sufficient gap for switching time does not exist.

Observation 8: For collision Case 2, the whole channel of semi-static DL will not be received if overlapping happens and thus the issue on no sufficient gap for switching time does not exist.

· Subcase 2: Non-overlapping between semi-static DL and dynamically scheduled UL but with no sufficient gap
For the case of non-overlapping between semi-static DL and dynamically scheduled UL but with no sufficient gap, the whole channel of semi-static DL will not be received and thus issue on no sufficient gap for switching time does not exist.

Observation 9: For the case of non-overlapping between semi-static DL and dynamically scheduled UL but with no sufficient gap, issue on no sufficient gap for switching time does not exist since the whole channel of semi-static DL will not be received. 
Case 3 and Case 4

Since for collision Case 3 and Case 4 gNB scheduling is used to avoid the overlapping between DL and UL, it is suggested that sufficient gap for switching time can also be ensured by gNB scheduling.
Proposal 5: For collision Case 3 and Case 4, gNB scheduling is used to ensure sufficient gap for switching time.
Case 5 of SSB vs Configured UL 

In this subclause, if UE indicates support of partial cancellation, the solutions to ensure sufficient gap of Case 5 of SSB vs Configured UL are discussed. 

·  Subcase 1: Overlapping SSB with Configured UL  
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Figure 5: Solution to ensure sufficient gap for Subcase 1
It was agreed that SSB is prioritized when it overlaps with Configured UL. As shown in Figure 5, a set of symbols of the configured UL which are located within the window of length NTX-RX before the starting symbol of SSB (if any) and within the window of length NRX-TX after the ending symbol of SSB (if any) should be skipped and used as switching time.

Proposal 6: For collision Case 5 of SSB overlapping with configured UL, if UE indicates support of partial cancellation, a set of symbols of the configured UL, which are located within the window of length NTX-RX before the starting symbol of SSB (if any) and within the window of length NRX-TX after the ending symbol of SSB (if any), should be skipped and used as switching time.
· Subcase 2: Non-overlapping between SSB and Configured UL but with no sufficient gap
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Figure 6: Solution to ensure sufficient gap for Subcase 2
For the case of non-overlapping between SSB and Congured UL but with no sufficient gap, as shown in Figure 6, it is suggested that a set of symbols of the configured UL which are located within the window of length NTX-RX before the starting symbol of SSB (if any) and within the window of length NRX-TX after the ending symbol of SSB (if any) should be skipped and used as switching time.

Proposal 7: When SSB and configured UL are not overlapped but with no sufficient gap for switching time, if UE indicates support of partial cancellation, a set of symbols of the configured UL, which are located within the window of length NTX-RX before the starting symbol of SSB (if any) and within the window of length NRX-TX after the ending symbol of SSB (if any), should be skipped and used as switching time.

Case 5 of SSB vs Dynamically scheduled UL 

In this subclause, if UE indicates support of partial cancellation, the solutions to ensure sufficient gap of Case 5 of SSB vs Dynamically scheduled UL are discussed. 
·  Subcase 1:SSB vs Msg3/Msg3 re-transmission/PUCCH for Msg4
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Figure 7: Solution to ensure sufficient gap for Subcase 1
As discussion in Section 2, from our perspective, Msg3/Msg3 re-transmission/PUCCH for Msg4 is prioritized when it overlaps with SSB. Overlapping between SSB and Msg3/Msg3 re-transmission/PUCCH for Msg4 is shown in Figure 7, SSB is suggested to be dropped. Therefore, the issue on no sufficient gap for switching time does not exist. The same solution is suggested for the case of non-overlapping between SSB and Msg3/Msg3 re-transmission/PUCCH for Msg4 but with no sufficient gap. 
Observation 10: For collision Case 5 of SSB overlapping with Msg3/Msg3 re-transmission/PUCCH for Msg4, if Msg3/Msg3 re-transmission/PUCCH for Msg4 is prioritized, issue on switching time does not exist since SSB reception will be dropped if overlapping happens.

Observation 11: When SSB and Msg3/Msg3 re-transmission/PUCCH for Msg4 are not overlapped but with no sufficient gap for switching time, if Msg3/Msg3 re-transmission/PUCCH for Msg4 is prioritized, issue on no sufficient gap for switching time does not exist since SSB reception will be dropped.

·  Subcase 2: SSB vs Other dynamically scheduled UL  
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Figure 8: Solution to ensure sufficient gap for Subcase 2
For other dynamically scheduled UL, SSB is prioritized if overlapping happens. As shown in Example C and D of Figure 8, in order to ensure sufficient gap for switching time, Part B of DG PUSCH should be skipped and a clear UE behaviour should be clarified.

Proposal 8: For collision case 5 of SSB overlapping with dynamically scheduled UL (except Msg3/Msg3 re-transmission/PUCCH for Msg4), if UE indicates support of partial cancellation, a set of symbols of the dynamically scheduled UL, which are located within the window of length NTX-RX before the starting symbol of SSB(if any) and within the window of length NRX-TX after the ending symbol of SSB(if any), should be skipped and used as switching time.
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Figure 9: Solution to ensure sufficient gap for Subcase 2 but with no sufficient gap
Furthermore, for the case of non-overlapping between SSB and other dynamically scheduled UL but with no sufficient gap, as shown in Example E and F of Figure 9, Part B of DG PUSCH should be skipped and a clear UE behaviour should be clarified.

Proposal 9: When SSB and dynamically scheduled UL(except Msg3/Msg3 re-transmission/PUCCH for Msg4) are not overlapped but with no sufficient gap for switching time, if UE indicates support of partial cancellation, a set of symbols of the dynamically scheduled UL, which are located within the window of length NTX-RX before the starting symbol of SSB(if any) and within the window of length NRX-TX after the ending symbol of SSB(if any), should be skipped and used as switching time.

Case 8

For Case 8, since UE implementation is the only agreed way to solve the collision between Valid RO and Configured DL/Dynamically scheduled DL/SSB, naturally it is up to UE implementation to ensure sufficient gap for Case 8. The same solution is suggested for the case of non-overlapping between Valid RO and Configured DL/Dynamically scheduled DL/SSB but with no sufficient gap.
Proposal 10: For case 8, it is up to UE implementation to ensure sufficient gap for switching time.
Proposal 11: When Valid RO and Configured DL/Dynamically scheduled DL/SSB are not overlapped but with no sufficient gap for switching time, if UE indicates support of partial cancellation, it is up to UE implementation to ensure sufficient gap for switching time.
Summary Table
In conclusion, for the issues on the switching time for Case 1, 2, 3, 4, 5 and 8, we have the following table to conclude our views. 
Table 1: Summary of proposed solution for ensuring sufficient gap for switching time

	Collision cases
	Solution for ensuring sufficient gap for switching time

	
	Clear UE behaviour
	gNB scheduling
	UE implementation

	Case 1
	Overlapping
	Y
	
	

	
	Non-Overlapping, but no sufficient gap
	Y
	
	

	Case 2
	Overlapping
	Y
	
	

	
	Non-Overlapping, but no sufficient gap
	Y
	
	

	Case 3
	Overlapping
	
	Y
	

	
	Non-Overlapping, but no sufficient gap
	
	Y
	

	Case 4
	Overlapping
	
	Y
	

	
	Non-Overlapping, but no sufficient gap
	
	Y
	

	Case 5
	Overlapping
	Y
	
	

	
	Non-Overlapping, but no sufficient gap
	Y
	
	

	Case 8
	Overlapping
	
	
	Y

	
	Non-Overlapping, but no sufficient gap
	
	
	Y


4. Conclusions

In this contribution, we have discussed the open issues on half duplex operation for RedCap UEs. We make the following observations and proposals:

Observation 1: From UE’s perspective, prioritizing SSB reception has the benefits of Deriving updated MIB, RRM measurement and Time/Frequency tracking loop. 
Observation 2: When SSB is prioritized and collision happens, gNB should schedule UL resources for Msg3 (re)transmission or PUCCH for Msg4 to avoid overlapping with SSB, which causes
· The RA procedure of FD-FDD RedCap UE would be interrupted since identification of half duplex mode for RedCap UE in Msg1 is not supported.

· The RA procedure of FD-FDD RedCap UE and FDD non-RedCap UE would be interrupted if early identification of Msg1 is not configured.
Observation 3: For HD-FDD RedCap UEs, if SSB reception is prioritized during RA procedure, the RA procedure may be interrupted by not sending Msg3 or PUCCH for Msg4. It results in the significant increase of latency of RA procedure.

Observation 4: For HD-FDD RedCap UE, the issue on no sufficient gap for switching time may occur only when the UE indicates support of partial cancellation.

Observation 5: If only gNB scheduling is used to ensure sufficient gap for switching time, the overlapping DL with UL is invalid. It would be quite restrictive for gNB scheduling in FDD NR system.
Observation 6: Since Case 1, 2, 3, 4, 5 and 8 defined in RAN1# 104e meeting are all overlapping related cases, it means that overlapping DL with UL is allowed for HD-FDD RedCap. 
Observation 7: Since overlapping DL with UL is allowed for HD-FDD RedCap, it is reasonable for the case of Non-overlapping DL/UL but with no sufficient gap.

Observation 8: For collision Case 2, the whole channel of semi-static DL will not be received if overlapping happens and thus the issue on no sufficient gap for switching time does not exist.

Observation 9: For the case of non-overlapping between semi-static DL and dynamically scheduled UL but with no sufficient gap, issue on no sufficient gap for switching time does not exist since the whole channel of semi-static DL will not be received. 
Observation 10: For collision Case 5 of SSB overlapping with Msg3/Msg3 re-transmission/PUCCH for Msg4, if Msg3/Msg3 re-transmission/PUCCH for Msg4 is prioritized, issue on switching time does not exist since SSB reception will be dropped if overlapping happens.

Observation 11: When SSB and Msg3/Msg3 re-transmission/PUCCH for Msg4 are not overlapped but with no sufficient gap for switching time, if Msg3/Msg3 re-transmission/PUCCH for Msg4 is prioritized, issue on no sufficient gap for switching time does not exist since SSB reception will be dropped.

Proposal 1: Option 1 is preferred when Msg3/Msg3 re-transmission/PUCCH for Msg4 overlaps with SSB reception. For other dynamically scheduled UL transmissions, both two options are supported and for a HD-FDD RedCap UE the corresponding option is depended on UE capability report.

Proposal 2: For collision Case 1 and HD-FDD RedCap UE indicates support of partial cancellation, when starting symbol of dynamically scheduled DL is allocated after starting symbol of semi-static UL, in order to ensure sufficient gap for switching time, 

· gNB scheduling should ensure the starting symbol of dynamically scheduled DL at least Tproc,2+NTX-RX after the end of DCI;
· A set of symbols of semi-static UL that are located before the overlapping part of semi-static UL with length of NTX-RX should be skipped by UE behaviour to ensure sufficient gap for switching time.
Proposal 3: For collision Case 1 and HD-FDD RedCap UE indicates support of partial cancellation, when starting symbol of dynamically scheduled DL is allocated before starting symbol of semi-static UL, in order to ensure sufficient gap for switching time, 

· gNB scheduling should ensure the starting symbol of semi-static UL at least Tproc,2 after the end of DCI;

· A set of symbols of semi-static UL that are located after the overlapping part with length of NRX-TX should be skipped by UE behaviour to ensure sufficient gap for switching time.
Proposal 4: For the case of non-overlapping between dynamically scheduled DL and semi-static UL but with no sufficient gap, if HD-FDD RedCap UE indicates support of partial cancellation, in order to ensure sufficient gap for switching time,  

· when dynamically scheduled DL is allocated after semi-static UL

· gNB scheduling should ensure the starting symbol of dynamically scheduled DL at least Tproc,2+NTX-RX after the end of DCI;
· A set of symbols of semi-static UL that are located before dynamically scheduled DL within length of NTX-RX should be skipped by UE behaviour.

· when dynamically scheduled DL is allocated before semi-static UL

· gNB scheduling should ensure the starting symbol of semi-static UL at least Tproc,2 after the end of DCI;

· A set of symbols of semi-static UL that are located after dynamically scheduled DL within length of NRX-TX should be skipped by UE behaviour.
Proposal 5: For collision Case 3 and Case 4, gNB scheduling is used to ensure sufficient gap for switching time.
Proposal 6: For collision Case 5 of SSB overlapping with configured UL, if UE indicates support of partial cancellation, a set of symbols of the configured UL, which are located within the window of length NTX-RX before the starting symbol of SSB (if any) and within the window of length NRX-TX after the ending symbol of SSB (if any), should be skipped and used as switching time.
Proposal 7: When SSB and configured UL are not overlapped but with no sufficient gap for switching time, if UE indicates support of partial cancellation, a set of symbols of the configured UL, which are located within the window of length NTX-RX before the starting symbol of SSB (if any) and within the window of length NRX-TX after the ending symbol of SSB (if any), should be skipped and used as switching time.

Proposal 8: For collision case 5 of SSB overlapping with dynamically scheduled UL (except Msg3/Msg3 re-transmission/PUCCH for Msg4), if UE indicates support of partial cancellation, a set of symbols of the dynamically scheduled UL, which are located within the window of length NTX-RX before the starting symbol of SSB(if any) and within the window of length NRX-TX after the ending symbol of SSB(if any), should be skipped and used as switching time.
Proposal 9: When SSB and dynamically scheduled UL(except Msg3/Msg3 re-transmission/PUCCH for Msg4) are not overlapped but with no sufficient gap for switching time, if UE indicates support of partial cancellation, a set of symbols of the dynamically scheduled UL, which are located within the window of length NTX-RX before the starting symbol of SSB(if any) and within the window of length NRX-TX after the ending symbol of SSB(if any), should be skipped and used as switching time.

Proposal 10: For case 8, it is up to UE implementation to ensure sufficient gap for switching time.
Proposal 11: When Valid RO and Configured DL/Dynamically scheduled DL/SSB are not overlapped but with no sufficient gap for switching time, if UE indicates support of partial cancellation, it is up to UE implementation to ensure sufficient gap for switching time.
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