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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#101-e, discussions regarding remaining issues of supporting Tx switching between two UL carriers have achieved plenty of agreements.
	Agreement:
· For inter-band UL CA, SUL and EN-DC, a UE does not expect to perform more than one UL Tx switching in a slot with larger SCS between two uplink carriers.
Agreements:
· For inter-band UL CA, if UE reports via capability signaling to support uplink Tx switching, the UE further reports a capability signalling indicating one of the followings for mapping between UL transmission ports and Tx chain. UE capability signalling design is up to RAN2.
· Option 1 only
· Option 2 only 
· Both option 1 and option 2
· UE can be configured with either Option1 or Option 2 via RRC signaling.
Agreements:
· For EN-DC, if UE reports via capability signaling to support uplink Tx switching, UE further reports via per BC capability signaling which one (Option 1, or Option 2, [or Option 1+Opiton 2]) is supported.
· When the UE is configured with Option 1: UE is not expected to transmit on both NR and LTE UL simultaneously. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL transmission is dropped. 
· When the UE is configured with Option 2: UE is expected to be able to simultaneously transmit in LTE and NR, if NR carrier is scheduled or configured with 1 port PUSCH/PUCCH/SRS transmission. 
Agreements:
· For EN-DC, if UE is configured with UL Tx switching, switching period is required in the following cases
· In case of Option1 configuration
· 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 of Option2 configuration
· 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.
Agreements:
· For EN-DC, if a UE is configured with uplink Tx switching
· If UE does not have UL transmissions, the state of Tx chains of last UL transmission is assumed.
· No change to LTE operation.
· Rel-15 and Rel-16 EN-DC HARQ timing case 1 with FDD/TDD PCell can be reused.
· If UE has UL transmissions
· For LTE subframes designated as UL in the reference DL/UL configuration, the state of Tx chain “1Tx in LTE and 1Tx in NR” is assumed.
· For LTE subframes other than designated as UL in the reference DL/UL configuration, the state of Tx chain “0Tx in LTE and 2Tx in NR” is assumed.
Agreement:
· For inter-band UL-CA, SUL and EN-DC, if a UE is configured with UL Tx switching, the UE is not expected to transmit on any of the two carriers in the switching period.
Agreement: Confirm the following work assumption:
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
·  in case of CSI triggered with Z1 of Table 5.4-1 of TS 38.214
Agreements:
· For SUL, UL CA and EN-DC, 
· If a UL switching is triggered for a UL transmission starting at T0, after T0-T_offset, the UE is not expected to cancel the UL switching, or to trigger any other new UL switching occurring before T0 for any other UL transmission that is scheduled after T0-T_offset, where T_offset is the UE processing procedure time specified in TS 38.214 or TS 38.213 for the UL transmission.
Agreements:
· For SUL, EN-DC and inter-band UL CA Option 1 with UL Tx switching,
[image: ]
· where T_switch is the switching period reported by the UE.
· For inter-band UL CA Option 2 with UL Tx switching,
µUL = min (µUL, CC1, µUL, CC2)
[image: ]
· where T_switch is the switching period reported by the UE.
· A mix of Cap#1 and Cap#2 across CC1 and CC2 is not supported for UL Tx switching.


In this contribution our views on the remaining issues for  UL Tx switching are provided.
[bookmark: _Ref129681832]Discussion
On the clarification of TS 38.214 Subclause 6.1.6.1 
During the e-mail discussion, the following agreement has been achieved for introducing Tx switching for EN-DC:
	Agreements:
· For EN-DC, if a UE is configured with uplink Tx switching
· If UE does not have UL transmissions, the state of Tx chains of last UL transmission is assumed.
· No change to LTE operation.
· Rel-15 and Rel-16 EN-DC HARQ timing case 1 with FDD/TDD PCell can be reused.
· If UE has UL transmissions
· For LTE subframes designated as UL in the reference DL/UL configuration, the state of Tx chain “1Tx in LTE and 1Tx in NR” is assumed.
· For LTE subframes other than designated as UL in the reference DL/UL configuration, the state of Tx chain “0Tx in LTE and 2Tx in NR” is assumed.


The corresponding specification implementation can be found in subclause 6.1.6.1 of TS 38.214: 
	-    when the UE is configured with tdm-PatternConfig-r15 or by tdm-PatternConfig-r16
-    for the E-UTRA subframes designated as uplink by the configuration, the UE assumes the operation state in which one-port E-UTRA uplink can be transmitted. 
-    for the E-UTRA subframes other than the ones designated as uplink by the configuration, the UE assumes the operation state in which two-port NR uplink can be transmitted. 


Note that the purpose of the term “operation state” (or “the state of Tx chain”) is to provide the direct essential information for the determination of UL switching for one certain transmission. However, the term has never been used in the current specification text of the determination for EN-DC, resulting in big ambiguity by lack of connection. Therefore, a clearer description to associate two parts of texts each other should be used here and we suggest to adopt a corresponding TP in Appendix, i.e. TP1.
Proposal 1: Adopt the TP1 in Appendix for EN-DC with uplink Tx switching.
On the switching period location of SUL, EN-DC and UL CA
For the switching period location of SUL, EN-DC and UL CA, no consensus is reached to down-select between the following two competitive proposals:
	Proposal A:
For SUL, UL-CA, EN-DC, if a UE is configured with the RRC ULSwitching-period on an uplink and an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission except for the following case
· the time gap between the UL transmission and its preceding UL transmission is not larger than the reported value of switching period. In this case, if the UL transmission transmits on the uplink configured with RRC ULSwitching-period or the UL transmission has concurrent 1-port UL transmission on the uplink configured with RRC ULSwitching-period, then the switching period overlaps with the UL transmission and immediately succeeds the preceding UL transmission, otherwise, the switching period overlaps with the preceding UL transmission and immediately precedes the UL transmission.
Proposal B:
For UL-CA Option 2,
If the configured location of switching period is carrier 1, 
· If the swtiching period is present, the switching period is placed at the beginning of the slot for an uplink/downlink slot with larger SCS or at the non-uplink symbols immediately before the uplink symbols in a special slot with larger SCS.
If the configured location of switching period is carrier 2, 
· If the swtiching period is present, the switching period is placed at the end of the slot for an uplink/downlink slot with larger SCS or at the start of the uplink symbols in a special slot with larger SCS.
For SUL, UL-CA Option 1, EN-DC, 
if a UE is configured with the RRC ULSwitching-period on an uplink and an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission except for the following case
· the time gap between the UL transmission and its preceding UL transmission is not larger than the reported value of switching period. In this case, if the UL transmission transmits on the uplink configured with RRC ULSwitching-period, then the switching period overlaps with the UL transmission and immediately succeeds the preceding UL transmission, otherwise, the switching period overlaps with the preceding UL transmission and immediately precedes the UL transmission.


The main difference between the above two proposals is the switching period location for UL CA option 2. In the agreed RAN4 CR of TS 38.101-1 [1], the switching period for UL CA can be located at the beginning or ending of a slot/subslot on the UL carrier which is indicated by RRC signalling uplinkTxSwitchingPeriodLocation.
[image: ]
Figure 1. Switching period location of UL CA in TS 38.101-1
Obviously, the highlighted part of proposal B is not aligned with the agreed RAN4 CR. Therefore, we think proposal A is more accurate.
Proposal 2: If the switching period location is needed to be clarified in RAN1, then it as follows:
For SUL, UL-CA, EN-DC, if a UE is configured with the RRC ULSwitching-period on an uplink and an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission except for the following case
· the time gap between the UL transmission and its preceding UL transmission is not larger than the reported value of switching period. In this case, if the UL transmission transmits on the uplink configured with RRC ULSwitching-period or the UL transmission has concurrent 1-port UL transmission on the uplink configured with RRC ULSwitching-period, then the switching period overlaps with the UL transmission and immediately succeeds the preceding UL transmission, otherwise, the switching period overlaps with the preceding UL transmission and immediately precedes the UL transmission.
Further, we suggest to adopt a corresponding TP in Appendix in order to capture this proposal, i.e. TP2.
Proposal 3: If the switching period location is needed to be clarified in RAN1, then adopt the TP2 in Appendix.
On the clarification of  in TS 38.213
In addition to the  for the determination of , the definition of  for the determination of  can be found in TS 38.214 as follows:
	When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, the UE shall provide a valid CSI report for the n-th triggered report, 
-	if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref, and
-	if the first uplink symbol to carry the n-th CSI report including the effect of the timing advance, starts no earlier than at symbol Z'ref(n), 


where Zref is defined as the next uplink symbol with its CP starting  after the end of the last symbol of the PDCCH triggering the CSI report(s), and where Z'ref(n), is defined as the next uplink symbol with its CP starting after the end of the last symbol in time of the latest of: aperiodic CSI-RS resource for channel measurements, aperiodic CSI-IM used for interference measurements, and aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for the n-th triggered CSI report, and where Tswitch is defined in clause 6.4 and is applied only if  of table 5.4-1 is applied.


Regarding the current spec TS 38.213, a modification of  to accommodate the additional time due to triggered UL switching has been captured as below: 
	-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs, [image: ] 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, or providing a DCI format 1_1 indicating SCell dormancy 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]. 


Note that the non-zero  is applied only if  of table 5.4-1 in TS 38.214 is applied for the determination of , but the current description in TS 38.213 above may cause ambiguity because it is not clear whether the exact  for the determination of  or that for  in TS 38.214 is referred to. Hence, the definition of  here should be referred to TS 38.214 subclause 5.4 and we suggest to adopt a corresponding TP in Appendix, i.e. TP3.
Proposal 4: Adopt the TP3 for  in Appendix.
On the UE capability and RRC configuration name in TS 38.214
According to the latest approved CRs from RAN2 [2][3][4], RAN1 specification needs to align with RAN2 specs the names of UE capability and RRC configuration for uplink switching. For the IE name of UE capabilities, in practice RAN2 may be going to introduce extension with different suffix for them due to correction or enhancement in the future release. In order to avoid RAN1 spec change for such cases, we prefer to follow the 3GPP practice to get rid of the “-r16” suffix. However, RRC configuration for triggering an operation mode is usually much stable, thus the “-r16” suffix for such RRC configuration could be reserved if necessary. Therefore, we suggest to adopt a corresponding TP in Appendix, i.e. TP4.
[bookmark: _GoBack]Proposal 5: Adopt the TP4 in Appendix to align IE names with RAN2 specification.
Conclusions
In this contribution, analysis towards the remaining issues of uplink Tx switching are provided. The following proposals are given:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Adopt the TP1 in Appendix for EN-DC with uplink Tx switching.
Proposal 2: If the switching period location is needed to be clarified in RAN1, then it as follows:
For SUL, UL-CA, EN-DC, if a UE is configured with the RRC ULSwitching-period on an uplink and an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission except for the following case
· the time gap between the UL transmission and its preceding UL transmission is not larger than the reported value of switching period. In this case, if the UL transmission transmits on the uplink configured with RRC ULSwitching-period or the UL transmission has concurrent 1-port UL transmission on the uplink configured with RRC ULSwitching-period, then the switching period overlaps with the UL transmission and immediately succeeds the preceding UL transmission, otherwise, the switching period overlaps with the preceding UL transmission and immediately precedes the UL transmission.
Proposal 3: If the switching period location is needed to be clarified in RAN1, then adopt the TP2 in Appendix.
Proposal 4: Adopt the TP3 for  in Appendix.
Proposal 5: Adopt the TP4 in Appendix to align IE names with RAN2 specification.
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Appendix
A.1. TP1 for EN-DC uplink switching in 38.214
	<Unchanged parts are omitted – 38.214>
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitchuplinkTxSwitchRequested-r16 for a band combination, and if it is for that band combination configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), if the UE is configured with uplink switching with parameter uplinkTxSwitchingPeriod-r16,
-	for the UE configured with option1switchedUL by the parameter uplinkTxSwitchingOption-r16, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously on the NR uplink and the E-UTRA uplink. If the UE is scheduled or configured to transmit any NR uplink transmission overlapping with an E-UTRA uplink transmission, the NR uplink transmission is dropped, 
-	for the UE configured with option2dualUL by the parameter uplinkTxSwitchingOption-r16, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR two-port uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR two-port uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously a two- port transmission on the NR uplink and the E-UTRA uplink.
-	in all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
-	when the UE is configured with tdm-PatternConfig-r15 or by tdm-PatternConfig-r16
-	for the E-UTRA subframes designated as uplink by the configuration, the UE assumes preceding uplink transmission is one-port E-UTRA transmission for the determination of uplink switching triggeringthe operation state in which one-port E-UTRA uplink can be transmitted. 
-	for the E-UTRA subframes other than the ones designated as uplink by the configuration, the UE assumes the preceding uplink transmission is two-port NR transmission for the determination of uplink switching triggeringoperation state in which two-port NR uplink can be transmitted. 
<Unchanged parts are omitted>


A.2. TP2 for uplink switching in 38.214
	<Unchanged parts are omitted – 38.214>
6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitchingPeriod-r16. The switching gap  is indicated by UE capability UuplinkTxSwitchingPeriod-r16: 
[bookmark: _Hlk39056336]-	If a UE indicated a capability for uplink switching with uplinkTxSwitchRequested-r16 for a band combination, and if it is for that band combination
[bookmark: _Hlk38539049]-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	the conditions under which the switching gap may be present and the location of the switching gap are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
If an uplink switching is triggered for an uplink transmission, it is assumed that the switching period immediately precedes the uplink transmission except for the following case:
-	the time gap between the uplink transmission and its preceding uplink transmission is not larger than the switching gap . In this case, if the uplink transmission transmits on the uplink configured with uplinkTxSwitchingPeriodLocation-r16 as TRUE or the uplink transmission has concurrent 1-port uplink transmission on the uplink configured with uplinkTxSwitchingPeriodLocation-r16 as TRUE, then the switching gap  overlaps with the uplink transmission and immediately succeeds the preceding UL transmission, otherwise, the switching gap  overlaps with the preceding uplink transmission and immediately precedes the uplink transmission.
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL,carrier1, µUL,carrier2), where the µUL,carrier1 corresponds to the subcarrier spacing of the uplink transmitted before the switching gap and the µUL,carrier2 corresponds to the subcarrier spacing of the uplink transmitted after the switching gap. 
<Unchanged parts are omitted>


A.3. TP3 for  in 38.213
	<Unchanged parts are omitted – 38.213>
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206]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 Clause 9.2.5.2.  
A UE multiplexes DL HARQ-ACK information, with or without SR, and CSI report(s) in a same PUCCH if the UE is provided simultaneousHARQ-ACK-CSI; otherwise, the UE drops the CSI report(s) and includes only DL HARQ-ACK information, with or without SR, in the PUCCH. If the UE would transmit multiple PUCCHs in a slot that include DL 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 Clauses 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 [image: ] of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	[image: ] 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. 
-	[image: ] is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release or of a DCI format 1_1 indicating SCell dormancy as described in Clause 10.3.  is given by maximum of  where for the i-th PDCCH providing the SPS PDSCH release or the DCI format 1_1 with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is described in Clause 10.2 and is selected based on the UE PDSCH processing capability of the i-th SPS PDSCH release or the DCI format 1_1 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 or the DCI format 1_1, 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, [image: ] 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
[bookmark: _Hlk14280248]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, [image: ] 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, or providing a DCI format 1_1 indicating SCell dormancy 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  and  are defined in [6, TS 38.214],  is applied only if  of table 5.4-1 in [6, TS 38.214] is applied to the determination of Z, and  and  are defined in [4, TS 38.211]. 
<Unchanged parts are omitted>


A.4. TP4 for UL CA and SUL uplink switching in 38.214
	<Unchanged parts are omitted – 38.214>
[bookmark: _Toc45810629]6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitchuplinkTxSwitchRequested-r16 for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitchingPeriod-r16, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 1-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers. 
-	For the UE configured with switchedULoption1 by the parameter uplinkTxSwitchingOption-r16, when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with dualULoption2 by the parameter uplinkTxSwitchingOption-r16, when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with dualULoption2 by the parameter uplinkTxSwitchingOption-r16, when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier and the UE is under the operation state in which 2-port transmission can be supported on the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier, and any transmission on another uplink carrier.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
[bookmark: _Toc45810630]6.1.6.3	Uplink switching for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitchuplinkTxSwitchRequested-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: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), 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 uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
<Unchanged parts are omitted>
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Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 1.
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Figure 6.3A.3.3.2-1b: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 2.




