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In RAN1 #100bis-e, discussions regarding remaining issues of supporting Tx switching between two UL carriers have achieved plenty of agreements.
For the LS from RAN4 about DL interruption, RAN1 answer is [1]:
	Agreements: 
· For UL Tx switching, there is no RAN1 specification impact on DL interruption. There may or may not be performance impacts due to DL interruption, but RAN1 did not analyze these further.


For the remaining issues for inter-band UL CA, below agreements have been achieved [2]:
	Agreements:
· For inter-band UL CA, if UE reports via capability signaling to support uplink Tx switching, UE further reports via capability signaling which option (between Option 1 and Option 2) is supported.
· Option 1: If uplink Tx switching is configured, UE is not expected to be scheduled or configured with UL transmission on carrier 2 for case 1. 
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P

	Case 2
	0T+2T
	0P+2P, 0P+1P 



· Option 2: If uplink Tx switching is configured, UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 for case 1.
· UE can be scheduled or configured with UL transmission on either carrier 1 or carrier 2.
· UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 simultaneously.
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P, 1P+1P, 0P+1P

	Case 2
	0T+2T
	0P+2P, 0P+1P



Agreements: Confirm the working assumption:
Working Assumption:
· For inter-band UL CA, if option 2 is supported, the following sub-option 2-3 option 2 is defined. 
· Minimize RAN1 impact 
· No new RAN4 impact
· No new TDM pattern

Option 2-3 Option 2
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P, 1P+1P, 0P+1P

	Case 2
	0T+2T
	0P+2P, 0P+1P



Agreements: Confirm the working assumption:
· Working Assumption: For inter-band UL CA, if uplink Tx switching is configured, the state of Tx chains of last UL transmission is assumed in case of no UL transmission. 

Agreements:
· For inter-band UL CA, if uplink Tx switching is configured: 
· For option 1 of mapping between UL transmission ports and Tx chain, the switching period is only applicable when the UL transmissions are switched between 1Tx carrier 1 and 2Tx carrier 2.
· Note: 2Tx carrier 2 refers to an UL carrier capable of 2 Tx chains and both 1-port and 2-port UL transmissions.
· For option 2 of mapping between UL transmission ports and Tx chain
· The switching period is only applicable in the following cases:
· If the current state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on carrier 2.
· If the current state of Tx chains is 0 Tx on carrier 1 and 2Tx on carrier 2, the next UL transmission has a 1-port transmission on carrier 1.
· For other cases, the state of Tx chains of last UL transmission is assumed. 
· Note: No spec change to power configuration and power control.

Agreements:
Clarification for CA option 2:
· For inter-band UL CA, if uplink Tx switching is configured and if option 2 of mapping between UL transmission ports and Tx chain is supported, the state of Tx chains of last UL transmission is assumed in case of no UL transmission on carrier 1 and 1-port transmission on carrier 2 (0P+1P).
· Note: No spec change to power configuration and power control.

Agreements:
· Down selection on following two options in next meeting:
· Option 1: The presence of the switching period is determined one time every transmission occasion.
· Option 2: The presence of the switching period is determined one time every slot or every UL phase.


Further, some progress on remaining issues for SUL, EN-DC and other general issues can be found in [3]:
	Working assumption:
· If uplink Tx switching is triggered, the additional time is needed and it equals to the length of UL switching period for the followings cases:
· 

· Aperiodic SRS transmission
· PDCCH order triggered PRACH transmission
· Tproc, CSI in case of CSI triggered with Z1 of Table 5.4-1 of TS 38.214, FFS: the other cases of Tproc, CSI

Agreements:
· If uplink Tx switching is configured, all UL transmissions can trigger uplink Tx switching.

Agreements:
· Confirm that Uplink switching is triggered and additional time is needed for PUSCH preparation procedure:
· For SUL UEs incapable of UE feature simultaneousTxSUL-NonSUL
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are on different uplink carrier, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
· For UL CA
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are respectively 1-port transmission in carrier 1 and 2-port transmission in carrier 2, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
·  The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are respectively 2-port transmission in carrier 2 and 1-port transmission in carrier 1, where  T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
· For EN-DC
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are on different uplink carrier, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.

Agreements:
· Observation: For EN-DC, at least Rel-15 EN-DC HARQ timing case 1 with FDD PCell can be reused to support uplink Tx switching.
· FFS: whether the support for Rel-15 EN-DC HARQ timing case 1 with FDD PCell is mandatory for UEs supporting UL Tx switching for EN-DC
· FFS: whether uplink Tx switching support is limited to be only supported with the Rel-15 EN-DC HARQ timing case 1 with FDD PCell configured.

Agreements:
· For EN-DC, if uplink Tx switching is configured, UE is not expected to be scheduled or configured with UL transmissions that result in simultaneous 1Tx transmission on the LTE uplink (carrier 1) and 2Tx transmission on the NR uplink (carrier 2).


In this contribution our analysis and views on the remaining issues for the introduction of Tx switching are provided.
[bookmark: _Ref129681832]Discussion
On the introduction of Tx switching for SUL 
As one of the outcome of discussion, a CR has been proposed as in [4]. Some of the agreements have been tried to capture there, but we feel current wording may cause misunderstanding especially for the following component corresponding to uplink switching for SUL:
	· If the UE is configured with uplink switching with parameter [uplinkTxSwitchingPeriod-r16],
· If the UE is to transmit any NR uplink channel on a different uplink from the last transmission occasion assumed by the UE at , then the UE assumes that an uplink switching is triggered in a duration of switching gap  , where  is the start time of the first symbol of the transmission occasion of the NR uplink channel and  is the preparation procedure time of the transmission occasion of the NR uplink channel given in subclause 5.3, subclause 5.4, subclause 6.2.1, subclause 6.4 and in subclause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to [be scheduled or configured to] transmit on any of the two uplinks


Based on the email discussion, below interpretation towards the “last transmission occasion assumed by UE” is the correct understanding:
· Interpretation 1: The UE determines the “last transmission occasion” by the high layer configurations and the latest scheduling information(s) received before .
But the aforementioned description could be misunderstood as below:
· Interpretation 2: The UE determines the “last transmission occasion” by the latest UL transmission ended before .
As an example depicted in Figure 1, the PUSCH #1 will be treated as the “last transmission occasion” following the second interpretation, while the PUSCH #2 actually is the “last transmission occasion”. 
[image: ]
Figure 1. Illustration of the interpretation of “last transmission occasion assumed by the UE”
Obviously, unnecessary additional time will be added into  by the second interpretation. In order to eliminate this potential misinterpretation caused by the second interpretation, we suggest to adopt the TP1 in Appendix.
Proposal 1: To remove potential misinterpretation, adopt the TP1 in Appendix.
On the remaining issues of inter-band UL CA
Regarding the agreements related to inter-band UL CA that have been achieved in last meeting, if a UE reports via capability signaling to support uplink Tx switching, then the UE will further report its capability on which option (between Option 1 and Option 2) is supported. However, there are still two remaining issues and the corresponding discussions have not been converged. Our analysis and views will be provided as below.
On the granularity of determination on the presence of the switching period
For the two options for inter-band UL CA with Tx switching, it was agreed that the switching period will only occur under the following cases.
	Agreements:
· For inter-band UL CA, if uplink Tx switching is configured: 
· For option 1 of mapping between UL transmission ports and Tx chain, the switching period is only applicable when the UL transmissions are switched between 1Tx carrier 1 and 2Tx carrier 2.
· Note: 2Tx carrier 2 refers to an UL carrier capable of 2 Tx chains and both 1-port and 2-port UL transmissions.
· For option 2 of mapping between UL transmission ports and Tx chain
· The switching period is only applicable in the following cases:
· If the current state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on carrier 2.
· If the current state of Tx chains is 0 Tx on carrier 1 and 2Tx on carrier 2, the next UL transmission has a 1-port transmission on carrier 1.
· For other cases, the state of Tx chains of last UL transmission is assumed. 
· Note: No spec change to power configuration and power control.


Further, two alternatives had been proposed for the granularity of determination on the presence of the switching period:
	· Alt. 1: The presence of the switching period is determined one time every transmission occasion.
· Alt. 2: The presence of the switching period is determined one time every slot or every UL phase.


According to the latest CR and discussion conclusions, the determination of the presence of Tx switching is based on every transmission occasion regardless inter-band UL CA option 1 or option 2. 
As for the UL phase, which is defined as the consecutive UL symbols on the TDD carrier that is capable of 2 ports transmission, its motivation and benefits are unclear. Some companies feel the introduction of UL phase gives a simplification to the specification. However, with the specification of alternative 1, UL phase is actually an extra scheduling limitation requiring extra spec texts. In conclusion, we think the introduction of UL phase is unnecessary and we support alternative 1. 
Proposal 2: For inter-band UL CA, if uplink Tx switching is configured, the presence of the switching period is determined only once for each transmission occasion.
On the scheme to support the codebook based PUSCH transmission
For UL CA option 2, a concrete scheme is needed in order to support the codebook based PUSCH transmission. Because Case 1/Case 2 transmission on carrier 2 can be dynamically scheduled, while SRS resource corresponding to different value of nrofSRS-Ports is semi-statically configured by gNB. Following two alternatives were proposed to indicate Case 1/Case 2 PUSCH transmission using DCI format 0_1:
Alt. 1: gNB configures one SRS resource with nrofSRS-Ports as 2, 
· PUSCH transmission with TPMI= is considered as 1 port transmission on carrier 2.
· PUSCH transmission with all other TPMI, e.g., TPMI= and TPMI=, are considered as 2 ports transmission on carrier 2.
Alt. 2: Reuse the existing Rel-16 eMIMO full power solution.
We support alternative 2 for the following reasons. For alternative 1, a UE needs to redefine TPMI, while some of them were originally used for 2-port transmission instead of 1-port. Besides, it is not aligned with the existing UL MIMO mechanism. More potential specification impacts are required by this solution. For alternative 2, it is just to reuse the existing functionality of ULFP (UL full power) transmission Mode 2 introduced in Rel-16 eMIMO. No new TPMI interpretation will be introduced. Hence, comparing with Alt. 1, we prefer Alt. 2. Additionally, considering the agreement that the design of UL CA option 2 should minimize the spec impacts, it should be clarified that alternative 2 has no spec impacts for spatial relationship.
Actually, above two alternatives are both trying to solve the ambiguity of Tx chains used for UL transmission on carrier 2. As we proposed in [5], adding 1 bit in DCI format 0_1 to explicitly indicate it is also a simple solution. Because in this way, no new TPMI interpretation rule will be introduced either. Only small spec impacts is expected. Thus, we have the following proposa,
Proposal 3: For UL CA option 2, select alternative 1 to support codebook based PUSCH transmission on carrier 2, otherwise choose alternative 2.
· Alt. 1: Reuse Rel-16 eMIMO ULFP Mode 2, i.e., gNB configures two SRS resources for carrier 2, 1-port SRS resource for Case 1 and 2-port SRS resource for Case 2. 
· Note: no spec impacts for spatial relationship on carrier 2.
· Alt. 2: Add 1 bit in DCI format 0_1 to indicate the number of Tx chain used for the codebook based PUSCH transmission on carrier 2, i.e., if the value is set to 1, it means 2Tx transmission for Case 2, otherwise it means Case 1.  
On the cut-off time for scheduling information receiving
Based on the email discussion in last meeting, the following proposal wasn’t agreed. 
	Proposal: After T0-T_offset, UE is not required to cancel a triggered UL switch or trigger a new UL switch for the current UL transmission where T0 is the starting time of the current UL transmission and T_offset is the UE processing procedure time specified in TS 38.214 or TS 38.213 for the current transmission.


Some companies preferred “UE is not expected to receive” instead of “UE is not required to cancel”. In our view, it is unnecessary to introduce such tight restriction to network scheduler, since the UE has to have a real cut-off time to ignore any scheduling information received later than that. Thus, the aforementioned proposal is actually a good compromise for both interests of UE implementation and network scheduler.
Proposal 4: After T0-T_offset, UE is not required to cancel a triggered UL switch or trigger a new UL switch for the current UL transmission where T0 is the starting time of the current UL transmission and T_offset is the UE processing procedure time specified in TS 38.214 or TS 38.213 for the current transmission.
On the additional time due to the triggered uplink Tx switching
Accoring to the email discussion in last meeting, how to capture the agreement about adding new component to  is still not aligned. Specifically, one concern had been raised that for SUL and UL CA, a UE may need to use the max processing procedure time between two carriers. Basically there are two types of scheduling as depicted in Figure 3.
[image: ][image: ]
Figure 3. Example of order (left) and twisted-order (right) scheduling for SUL
For the left case, the UE can handle the Tx switching since DCI #1 and DCI #2 are received by UE in order. Based on the Rel-15/16 specification, the UE monitors DCI on one DL carrier and tells NUL and SUL scheduling by the 1 bit indication field. The calculation of  for SUL should not be coupled with NUL. 
For the twisted-order case on right, this case can be prevented if the proposal 4 above can be adopted. Because the UE is not required to handle any DCI received later than  which will schedule UL transmission on NUL, and this UL transmission is earlier than the concerned UL transmission on SUL. Therefore, the equivalent effect of the aforementioned proposal is that the UL with the shorter processing timeline will also be subject to the longer one in this case. Similarly, such mechanism can also apply to UL CA. Therefore, we think it is no need to introduce the max value of  between 2 UL carriers, the appropriate change on  should be:

where  equals to the length of Tx switching period reported by UE. Corresponding TP can be found in Appendix.
Proposal 5: Adopt the TP2 for  in Appendix.
For a working assumption proposed in RAN1 #100bis-e as below:
	Working assumption:
· If uplink Tx switching is triggered, the additional time is needed and it equals to the length of UL switching period for the followings cases:
· 

· Aperiodic SRS transmission
· PDCCH order triggered PRACH transmission
· Tproc, CSI in case of CSI triggered with Z1 of Table 5.4-1 of TS 38.214, FFS: the other cases of Tproc, CSI


Firstly, we would like to confirm that  also needs to be enlarged and propose corresponding TP as in Appendix.
Proposal 6: Adopt the TP3 for  in Appendix.
Secondly, for , we think it is unnecessary to enlarge the other cases except for the Z1 of Table 5.4-1 of TS 38.214. 
According to TS 38.214 subclause 5.4, when a DCI triggers a CSI report(s) on PUSCH, following timeline should be satisfied:
· Time gap between the end of the last symbol of the PDCCH triggering the CSI report(s) and the start of the corresponding PUSCH should not be smaller than  (related to Z);
· Time gap between the end of the last symbol of the CSI-RS and the start of the aforementioned PUSCH should not be smaller than  (related to ). 
Actually, the length of the minimum time requirement  of CSI report calculation and PUSCH preparation procedure is shorter than . Note that the UE can be aware of the Tx RF switching right after receiving that DCI and start the preparation for Tx chain RF switching earlier than the baseband processing procedure. For the  of Table 5.4-1 of TS 38.214, since the  (related to the time when the UE is aware of the triggered Tx switching) has already been enlarged, then no need to enlarge  (related to the baseband processing procedure).   
As for the other cases of Table 5.4-2, which have less restriction than the corresponding case of Table 5.4-1, the value of Z and  are quite large enough for the UE to process Tx switching and baseband processing procedure in parallel. Thus they are unnecessary to be enlarged, either.
Proposal 7: For , if uplink Tx switching is triggered, the additional time is needed and it equals to the length of UL switching period only for the case of CSI triggered with  of Table 5.4-1 of TS 38.214. 
On the introduction of Tx switching for EN-DC
For EN-DC, complete mechanism of supporting Tx switching is still absence. Since this is the last meeting for Rel-16, it has to be concluded. According to the discussion, whether the EN-DC supports concurrent UL transmission between NR and LTE could be determined by UE capability, similar to the UL-CA situation. 
· Option1: single uplink operation, no concurrent uplink transmission. The EN-DC UE is expected to be capable of dynamic power sharing. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL transmission is dropped.
· Option2: concurrent uplink transmission is allowed only if NR UL transmission is 1 port transmission.
Additionally, to avoid unnecessary DL interruption, it should be clarified that the UE will not fallback to a default Tx chain status in case of no UL transmission. Furthermore, the presence of the switching period of current UL transmission can be determined based on the last UL transmission for two options.
· A switching period is required ONLY in the following cases,
· In case Option1
· For a LTE UL transmission, the last UL transmission is a NR transmission. 
· For a NR UL transmission, the last UL transmission is a LTE transmission.
· In case Option2, 
· For a LTE UL transmission, the last UL transmission is a NR 2-port transmission. 
· For a NR 2-port UL transmission, the last UL transmission is a LTE transmission.
Based on the general mechanism, the existing semi-static TDM pattern, e.g., Rel-15/16 EN-DC HARQ timing case 1 with FDD/TDD PCell, can be reused to support Tx switching since this can facilitate UE implementation and facilitate coordination between LTE and NR base-stations. In conclusion, we propose a complete mechanism as the following.
Proposal 8: For EN-DC, if a UE is configured with operation of uplink Tx switching:
· The following both cases are supported subject to UE capability
· Option1: single uplink operation, no concurrent uplink transmission. The EN-DC UE is expected to be capable of dynamic power sharing. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL transmission is dropped.
· Option2: concurrent uplink transmission is allowed only if NR UL transmission is 1 port transmission.
· If the UE does not have UL transmissions, the state of Tx chains of last UL transmission is assumed.
· Note: the location of any switching period still follows RAN4 agreements.
· A switching period is required only in the following cases,
· In case Option1
· For a LTE UL transmission, the last UL transmission is a NR transmission. 
· For a NR UL transmission, the last UL transmission is a LTE transmission.
· In case Option2, 
· For a LTE UL transmission, the last UL transmission is a NR 2-port transmission. 
· For a NR 2-port UL transmission, the last UL transmission is a LTE transmission.
· If a switching period is required, the additional time for UE preparation procedure time is needed and it equals to the length of UL switching period, i.e. the above working assumption on UE preparation procedure time is applied.
· Note: Rel-15 and Rel-16 EN-DC HARQ timing case 1 with FDD/TDD PCell can be reused to support uplink Tx switching.
· No change to LTE operation.


Conclusions
In this contribution, analysis towards the remaining problems of introducing Tx switching are provided. The following observations and proposals are given:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: To remove potential misinterpretation, adopt the TP1 in Appendix.
Proposal 2: For inter-band UL CA, if uplink Tx switching is configured, the presence of the switching period is determined only once for each transmission occasion.
Proposal 3: For UL CA option 2, select alternative 1 to support codebook based PUSCH transmission on carrier 2, otherwise choose alternative 2.
· Alt. 1: Reuse Rel-16 eMIMO ULFP Mode 2, i.e., gNB configures two SRS resources for carrier 2, 1-port SRS resource for Case 1 and 2-port SRS resource for Case 2. 
· Note: no spec impacts for spatial relationship on carrier 2.
· Alt. 2: Add 1 bit in DCI format 0_1 to indicate the number of Tx chain used for the codebook based PUSCH transmission on carrier 2, i.e., if the value is set to 1, it means 2Tx transmission for Case 2, otherwise it means Case 1.
Proposal 4: After T0-T_offset, UE is not expected to cancel a triggered UL switch or trigger a new UL switch for the current UL transmission where T0 is the starting time of the current UL transmission and T_offset is the UE processing procedure time specified in TS 38.214 or TS 38.213 for the current transmission.
Proposal 5: Adopt the TP2 for  in Appendix.
Proposal 6: Adopt the TP3 for  in Appendix.
Proposal 7: For , if uplink Tx switching is triggered, the additional time is needed and it equals to the length of UL switching period only for the case of CSI triggered with  of Table 5.4-1 of TS 38.214.
Proposal 8: For EN-DC, if a UE is configured with operation of uplink Tx switching:
· The following both cases are supported subject to UE capability
· Option1: single uplink operation, no concurrent uplink transmission. The EN-DC UE is expected to be capable of dynamic power sharing. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL transmission is dropped.
· Option2: concurrent uplink transmission is allowed only if NR UL transmission is 1 port transmission.
· If the UE does not have UL transmissions, the state of Tx chains of last UL transmission is assumed.
· Note: the location of any switching period still follows RAN4 agreements.
· A switching period is required only in the following cases,
· In case Option1
· For a LTE UL transmission, the last UL transmission is a NR transmission. 
· For a NR UL transmission, the last UL transmission is a LTE transmission.
· In case Option2, 
· For a LTE UL transmission, the last UL transmission is a NR 2-port transmission. 
· For a NR 2-port UL transmission, the last UL transmission is a LTE transmission.
· If a switching period is required, the additional time for UE preparation procedure time is needed and it equals to the length of UL switching period, i.e. the above working assumption on UE preparation procedure time is applied.
· Note: Rel-15 and Rel-16 EN-DC HARQ timing case 1 with FDD/TDD PCell can be reused to support uplink Tx switching.
· No change to LTE operation.
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Appendix
A.1. TP1 for SUL uplink switching in 38.214
	<Unchanged parts are omitted – 38.214>
6.1.0.3	Uplink switching for Supplementary Uplink
For a UE indicating a capability for uplink switching with [uplinkTxSwitchRequested-r16] for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter [uplinkTxSwitchingPeriod-r16],
[bookmark: _GoBack]-	If the UE is to transmit any NR uplink channel on a different uplink from the last transmission occasion assumed by the UE based on the scheduling DCI(s) and higher layer configurations received before at , then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the NR uplink channel and  is the preparation procedure time of the transmission occasion of the NR uplink channel given in subclause 5.3, subclause 5.4, subclause 6.2.1, subclause 6.4 and in subclause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to [be scheduled or configured to] transmit on any of the two uplinks.
<Unchanged parts are omitted>


A.2. TP2 for  in 38.214
	<Unchanged parts are omitted – 38.214>
6.4	UE PUSCH preparation procedure time
[bookmark: _Hlk496825264][bookmark: _Hlk496824026]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-	If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
[bookmark: _Hlk530136445]-	For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PUSCH-ServingCellConfig is configured for the cell and set to enable,
-	If the PUSCH indicated by the DCI is overlapping with one or more PUCCH channels, then the transport block is multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.
-	If uplink switching gap is triggered as defined in subclause 6.1.0,  equals to the switching gap duration, otherwise d2,3=0.
Otherwise the UE may ignore the scheduling DCI. 
<Unchanged parts are omitted>




A.3. TP3 for  in 38.213
	<Unchanged parts are omitted – 38.213>
9.2.5	UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2. 
A UE multiplexes HARQ-ACK information, with or without SR, and CSI resport(s) in a same PUCCH if the UE is provided simultaneousHARQ-ACK-CSI; otherwise, the UE drops the CSI report(s) and includes only HARQ-ACK information, with or without SR, in the PUCCH. If the UE would transmit multiple PUCCHs in a slot that include HARQ-ACK information and CSI report(s), the UE expects to be provided a same configuration for simultaneousHARQ-ACK-CSI each of PUCCH formats 2, 3, and 4. 
If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1. 

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in Subclauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met.  If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions

-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH (if any), the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 

-	 is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release.  is given by maximum of  where for the i-th PDCCH providing the SPS PDSCH release with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is described in Subclause 10.2 and is selected based on the UE PDSCH processing capability of the i-th SPS PDSCH release and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH providing the i-th SPS PDSCH release, the PUCCH with corresponding HARQ-ACK transmission for i-th SPS PDSCH release, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 

-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH scheduling a PDSCH or SPS PDSCH release with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
If there is at least one PUSCH in the group of overlapping PUCCHs and PUSCHs, is given by maximum of  where for the i-th PUSCH which is in the group of overlapping PUCCHs and PUSCHs, , and are selected for the i-th PUSCH following [6, TS 38.214],  is selected based on the UE PUSCH processing capability of the i-th PUSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PUSCH (if any), the PDCCHs scheduling the PDSCHs with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs.
If there is no PUSCH in the group of overlapping PUCCHs and PUSCHs, is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, , is selected based on the UE PUSCH processing capability of the PUCCH serving cell if configured.   is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the PUCCH serving cell.  is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH scheduling the i-th PDSCH (if any) with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, and the SCS configuration for the PUCCH serving cell.


-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH scheduling a PDSCH or SPS PDSCH release with corresponding HARQ-ACK information in an overlapping PUCCH in the slot







where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for  and  for 








-	, , , , ,  and  are defined in [6, TS 38.214], and  and  are defined in [4, TS 38.211].
<Unchanged parts are omitted>
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