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Introduction
In this contribution, we present our views on some remaining issues of Tx switching between two uplink carriers and provide text proposals for specification update.
Discussion
In the current version of TS 38.331, the dynamic uplink Tx switching is enabled by the higher layer parameter UplinkTxSwitching-r16, rather than the UE capability signaling of UplinkTxSwitchingPeriod-r16. Thus we have the following proposal
Proposal 1: Modify the RRC parameter in TS 38.214 to enable the dynamic uplink Tx switching by the higher layer parameter UplinkTxSwitching-r16. 

In TS 38.331, the UE capability for uplink Tx switching is defined as below
ULTxSwitchingBandPair-r16 ::=       SEQUENCE {
    bandIndexUL1-r16                    INTEGER(1..maxSimultaneousBands),
    bandIndexUL2-r16                    INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitchingPeriod-r16         ENUMERATED {n35us, n140us, n210us},
    uplinkTxSwitching-DL-Interruption-r16 BIT STRING (SIZE(1..maxSimultaneousBands)) OPTIONAL
}

There is no such parameter of uplinkTxSwitchRequested-r16 in TS 38.331. Thus we suggest to change uplinkTxSwitchRequested-r16 to UplinkTxSwitchingPeriod-r16. Thus we have the following proposal
Proposal 2: Change uplinkTxSwitchRequested-r16 to UplinkTxSwitchingPeriod-r16 in TS 38.214. 

The text proposal based on Proposal 1 and Proposal 2 is given below with some typo corrections. 
	In TS 38.214  Section  6.16
<omitted text>
[bookmark: _Toc45810627]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 UplinkTxSwitching-r16. The switching gap  is indicated by UE capability UplinkTxSwitchingPeriod-r16: 
[bookmark: _Hlk39056336]-	If a UE indicated a capability for uplink switching with uplinkTxSwitchRequested-r16 UplinkTxSwitchingPeriod-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 switchin 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].
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.
[bookmark: _Toc45810628]6.1.6.1	Uplink switching for EN-DC
For a UE indicating a capability for uplink switching with uplinkTxSwitchRequested-r16 UplinkTxSwitchingPeriod-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 UplinkTxSwitching-r16,
-	for the UE configured with option1 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 option2 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 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. 
[bookmark: _Toc45810629]6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with uplinkTxSwitchRequested-r16 UplinkTxSwitchingPeriod-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 UplinkTxSwitching-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 option1 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 option2 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 option2 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 uplinkTxSwitchRequested-r16 UplinkTxSwitchingPeriod-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 UplinkTxSwitching-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.
<omitted text>



In Section 6.4 of TS 38.214, there is a higher layer parameter uplinkTxSwitchingOption2, which is not defined in TS 38.331. Thus we have the following proposal:

Proposal 3: Correct the higher layer parameter uplinkTxSwitchingOption2 in Section 6.4 of TS 38.214. 

The text proposal based on Proposal 3 is given below
	In TS 38.214  Section 6.4
<omitted text>
[bookmark: _Toc11352166][bookmark: _Toc20318056][bookmark: _Toc27299954][bookmark: _Toc29673231][bookmark: _Toc29673372][bookmark: _Toc29674365][bookmark: _Toc36645595][bookmark: _Toc45810644]6.4	UE PUSCH preparation procedure time

[bookmark: _Hlk496825264][bookmark: _Hlk496824026][bookmark: _Hlk45746554]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]. 


-	For operation with shared spectrum channel access, is calculated according to [4, TS 38.211], otherwise =0.
-	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. 
-	If a PUSCH of a larger priority index would overlap with PUCCH of a smaller priority index, d2 for the PUSCH of a larger priority is set as reported by the UE; otherwise d2 = 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.


[bookmark: _Hlk42165618]-	If uplink switching gap is triggered as defined in clause 6.1.6,  equals to the switching gap duration and for the UE configured with uplinkTxSwitchingOption2 option2 by the parameter uplinkTxSwitchingOption  µUL=min(µUL,carrier1, µUL,carrier2), otherwise . 
Otherwise the UE may ignore the scheduling DCI. 
<omitted text>



Conclusion
In this contribution, we discuss some open issues on the support of Tx switching between two uplink carriers. Based on the discussion, we have the following proposals
Proposal 1: Modify the RRC parameter in TS 38.214 to enable the dynamic uplink Tx switching by the higher layer parameter UplinkTxSwitching-r16. 
Proposal 2: Change uplinkTxSwitchRequested-r16 to UplinkTxSwitchingPeriod-r16 in TS 38.214. 
Proposal 3: Correct the higher layer parameter uplinkTxSwitchingOption2 in Section 6.4 of TS 38.214. 

References
[1] TS 38.214, NR; Physical layer procedures for data
[2] TS 38.331, NR; Radio Resource Control (RRC) protocol specification

oleObject1.bin

image2.wmf
ext

T


oleObject2.bin

oleObject3.bin

image3.wmf
switch

T


oleObject4.bin

image4.wmf
0

switch

T

=


oleObject5.bin

image1.wmf
(

)

,2

22,122,2

max

()(2048144)2,

procCswitch

ext

TTT

T

Nddd

m

k

-

=×

+++×+

+


