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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN #89 e-meeting, a new Rel-17 WID of “RF requirements enhancement for NR frequency range 1 (FR1)” [1] was approved and was revised in RAN #91 e-meeting [2], including following objectives.
· Specify UE requirements to enable Tx switching between different cases across carriers based on SUL and NR inter-band uplink CA for UE supporting maximum two concurrent transmissions
· Specify UE requirements to enable Tx switching between cases
· The scenarios include
· For Tx switching based on SUL band combination, or uplink CA band combination 
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 2
	0T+2T

	Case 3
	2T+0T


· For Tx switching based on uplink CA band combination
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


· Specify the following RAN4 requirements for above scenarios
· Length of switching period
· Time mask RF requirements
· Uplink interruption and downlink interruption (RRM) requirements, if needed
· Minimize the impacts on RAN1
· Update RAN1 uplink switching for carrier aggregation and supplementary uplink 
· Minimize the impacts on RAN2
· Update the RRC signaling to indicate the switching period location and length
· Update the UE capabilities
· Specify UE requirements to enable Tx switching between cases, where 1 carrier on band A and 2 contiguous aggregated carriers on band B, and band A is for SUL or non-SUL and band B is a non-SUL band
· The scenarios include
· For Tx switching based on SUL band combination, or uplink CA band combination
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T


and
	 
	Number of Tx chains in WID (band A + band B)

	Case 2
	0T+2T

	Case 3
	2T+0T


· For Tx switching based on uplink CA band combination
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


· Specify the following RAN4 requirements for above scenarios
· Length of switching period
· Time mask RF requirements
· Uplink interruption and downlink interruption (RRM) requirements, if needed
· Minimize the impacts on RAN1
· Update RAN1 uplink switching for carrier aggregation and supplementary uplink
· Minimize the impacts on RAN2
· Update the RRC signaling to indicate the switching period location and length
· Update the UE capabilities
Note 1:  Only addressing the case of co-located and synchronized network deployment for the two UL carriers.
Note 2:  Only addressing the case of single TAG for the two UL carriers for SUL and for UL CA.
Note 3:  The UE is configured with two different uplink carrier frequencies.
Editors’ CR on introduction of Rel-17 uplink Tx switching has been approved in RAN#94e [3]. This contribution is a summary of the following email discussion:
[108-e-R17-TxSwitching-01] Email discussion on RAN1 Aspects for RF requirements for NR frequency range 1 (FR1) – Jianchi (China Telecom)
· 1st check point: February 25
· Final check point: March 3

Email discussion
RRC parameters
FL comments: As per Chair’s guidance, RAN1 will send the updated RRC parameters to RAN2 at the end of Week 1. Therefore, we have to finalize all issues relevant to RRC parameters as early as possible.
1st round (deadline: UTC 9:00am 22nd February)
In RAN1#107-e, the new RRC parameter to indicate the state of chains for UL CA option 2 was included in the agreed LS to RAN2 [4].
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	UE-specific or Cell-specific
	Comment

	NR_RF_FR1_enh-Core
	Uplink Tx switching enhancements
	uplinkTxSwitchingdualULTxState
	new
	For UL-CA option 2 and 2Tx-2Tx switching, indicate the state of chain if the state of Tx chains after the UL Tx switching is not unique.
	[{1T, 2T}]
	　[2T]
	UE-specific
	Agreement:
 For UL-CA Option2, if UL Tx switching is triggered for 1-port transmission on a carrier and the state of Tx chains after the UL Tx switching is not unique, introduce a new RRC parameter to configure between 1) and 2) 
‐ 1) The state of Tx chains supporting 2Tx transmission on the carrier is assumed.
‐ 2) 1Tx on carrier 1 and 1Tx on carrier 2 is assumed.



In RAN2#116b-e, RAN2 discussed the running CR for this RRC parameter in [6].
	uplinkTxSwitching-DualUL-TxState-r17        ENUMERATED {oneT, twoT}                                                OPTIONAL    -- Cond 2Tx

	uplinkTxSwitching-DualUL-TxState
Indicates which state of Tx chains is assumed after the UL Tx switching triggered by 1-port transmission on a carrier as specified in TS 38.214 [19] in case of 2Tx-2Tx switching is configured and uplinkTxSwitchingOption is set to dualUL. Value oneT indicates 1Tx is assumed to be supported on the carriers on each band, value twoT indicates 2Tx is assumed to be supported on that carrier.



FL comments: Although there are some square brackets for the value range and default value for this RRC parameter, RAN2 has clearly captured this RRC parameter in the running CR. It seems no further update is needed for this RRC parameter from RAN1 perspective. Any comments?
	Company
	Comments

	New H3C
	We agree with FL’s view on no further updated is needed.

	vivo
	Agee with moderator.

	NTT DOCOMO
	We agree with FL comment.

	OPPO
	Agree with FL

	ZTE
	We agree with moderator that no further update from RAN1 is needed.

	Huawei, HiSilicon
	This part has been included in the RAN1 parameter list and was sent to RAN2, so OK to have no further RAN1 action.
Fine with the current form.

	FL
	It seems all companies think no further update is needed for this RRC parameter.



In RAN1#107-e, it was agreed to introduce a new RRC parameter to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode. Due to lack of time, it was not included in the agreed LS to RAN2 in [4]. It was summarized in [5] for further discussion. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	UE-specific or Cell-specific
	Comment

	NR_RF_FR1_enh-Core
	Uplink Tx switching enhancements
	uplinkTxSwitching-2T-Mode
	new
	For a UE capable of 2Tx-2Tx switching and configured with uplinkTxSwitching, indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode in which the switching gap duration for a triggered uplink switching [xx 38.214] is equal to the switching time capability value reported for the switching mode. If 1Tx-2Tx mode is derived by the RRC parameter, then there is one uplink (or one uplink band in case of intra-band) configured with uplinkTxSwitching, on which the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.
	
	
	UE-specific
	Agreement:
 For a UE capable of 2Tx-2Tx switching and configured with UL Tx switching via uplinkTxSwitching, to differentiate the switching delay for 1Tx-2Tx switching from that for 2Tx-2Tx switching, a new RRC parameter is used to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode.
‐ If 1Tx-2Tx mode is derived by the new RRC parameter, then there is on one uplink (or one uplink band in case of intra-band) configured with uplinkTxSwitching, on which the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured. RAN1 assume the uplink is configured with RRC parameter “carrier1” by RAN2.
‐ The default value of the new RRC parameter is 1Tx-2Tx switching mode.
‐ In a configured switching mode, the switching gap duration for a triggered uplink switching is equal to the switching time capability value reported for the switching mode.
‐ Note: This RRC parameter doesn’t imply any restriction on application of non-codebook transmission together with UL Tx switching.



In RAN2#116b-e, RAN2 discussed the running CR for this RRC parameter in [6].
	uplinkTxSwitching-2T-Mode-r17               ENUMERATED {enabled}                                                   OPTIONAL,   -- Cond 2Tx

	uplinkTxSwitching-2T-Mode
Indicates 2Tx-2Tx UL Tx switching is configured for inter-band UL CA or SUL as specified in TS 38.214 [19]. 
If this field is absent and uplinkTxSwitching is configured, it is interpreted that 1Tx-2Tx UL Tx switching is configured as specified in TS 38.214 [19]. In this case, on the carrier configured with uplinkTxSwitching and with uplinkTxSwitchingCarrier set to carrier1 the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.



FL comments: Since RAN2 has discussed this RRC parameter in the running CR, we can align the name and description of the RRC parameter. Companies are encouraged to provide views on the above RRC parameter.
	Company
	Comments

	NTT DOCOMO
	We agree with FL comment.

	OPPO
	Agree with FL

	Qualcomm
	We are ok with the proposed RRC parameter table. 

	ZTE
	We think the detailed RRC signalling discussion can be left to RAN2. If RAN2 has clearly got what RAN1 plans to have, then no further RAN1 discussion is needed.

	vivo
	We agree with FL.

	Huawei, HiSilicon
	Regardless the RAN2 running CR, the RRC parameter list should be endorsed in this session because it is supposed to be included into the LS to RAN2 that is planned in this Friday.
Fine to use the same RRC name in RAN1 list as RAN2 has.



2nd round (deadline: UTC 10:00am 23rd February)
FL comment: Regarding the new RRC parameter to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode, from FL understanding, it’s necessary to send it to RAN2, otherwise RAN2 may have confusion. Any further comments on the following table?
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	UE-specific or Cell-specific
	Comment

	NR_RF_FR1_enh-Core
	Uplink Tx switching enhancements
	uplinkTxSwitching-2T-Mode
	new
	For a UE capable of 2Tx-2Tx switching and configured with uplinkTxSwitching, indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode in which the switching gap duration for a triggered uplink switching [xx 38.214] is equal to the switching time capability value reported for the switching mode. If 1Tx-2Tx mode is derived by the RRC parameter, then there is one uplink (or one uplink band in case of intra-band) configured with uplinkTxSwitching, on which the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.
	
	
	UE-specific
	Agreement:
 For a UE capable of 2Tx-2Tx switching and configured with UL Tx switching via uplinkTxSwitching, to differentiate the switching delay for 1Tx-2Tx switching from that for 2Tx-2Tx switching, a new RRC parameter is used to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode.
‐ If 1Tx-2Tx mode is derived by the new RRC parameter, then there is on one uplink (or one uplink band in case of intra-band) configured with uplinkTxSwitching, on which the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured. RAN1 assume the uplink is configured with RRC parameter “carrier1” by RAN2.
‐ The default value of the new RRC parameter is 1Tx-2Tx switching mode.
‐ In a configured switching mode, the switching gap duration for a triggered uplink switching is equal to the switching time capability value reported for the switching mode.
‐ Note: This RRC parameter doesn’t imply any restriction on application of non-codebook transmission together with UL Tx switching.



	Company
	Comments

	New H3C
	We are fine with above RRC parameters list.

	Huawei, HiSilicon
	OK.

	FL
	The RRC parameter table is stable. Please refrain from any further comments.




CA based SRS carrier switching
1st round (deadline: UTC 23:59 22nd February)
[11] has the following proposal:
To specify SRS carrier switch together with UL Tx switch in Rel-17, we prefer Alternative 1 but ok with Alternative 2 if this is majority view:
· Alternative 1: wait for SRS CR discussion and then make further discussion based on the outcome of SRS CR discussion. 
· Alternative 2: discuss and try to solve the issue without waiting for SRS CR discussion. The below proposals could be starting point. 
· In the prioritization for SRS switching considers the state of carriers configured with UL Tx switching jointly.  As an example, if SRS switching is configured between CC2 and CC3 then in the prioritization the state of CC1 also needs to be considered if CC1 and CC2 are configured with UL Tx switching. 
· Define requirements allowing dropping transmissions on a CC due to SRS transmission on another CC, even if this CC is not configured with SRS switching, as long as the CC is configured with UL Tx switching.  
· Choose one of the following options: 
· During the SRS transmission on CC3 and the interruption time caused by RF tuning, UE is not expected to be scheduled or configured with other transmission requiring UL Tx switching
· Define rules on the order in which the UE state vs. dropping decisions are being made.

[12] proposes to adopt the following TP for uplink suspension of SRS carrier switching in TS 38.214 clause 6.2.1.3.
	<Unchanged parts are omitted – 38.214>
6.2.1.3	UE sounding procedure between component carriers
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR), the UE temporarily suspends the uplink transmission on carrier c2., and also the uplink transmission on carrier c3 if the UE is configured with uplinkTxSwitching-r16 for uplink switching between uplink carrier c2 and c3.
<Unchanged parts are omitted – 38.214>



[12] proposes to adopt the following TP for prioritization rules of SRS carrier switching in TS 38.214 clause 6.2.1.3.
	<Unchanged parts are omitted – 38.214>
6.2.1.3	UE sounding procedure between component carriers
For a carrier of a serving cell d with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, denote as  the corresponding carrier of a serving cell whose UL transmissions are temporarily suspended as signalled by higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier. Define the set  as the set of carriers of serving cells that each carrier meets one of the following conditions:
-	 is in the same band as , or  and  are both configured with uplinkTxSwitching-r16.
-	 is in the same TAG as .
Where .
<Unchanged parts are omitted – 38.214>
For an SRS transmission starting in symbol  of carrier  and a conflicting transmission in carrier  starting in symbol, where , the UE shall apply the prioritization / dropping rules in the remainder of this clause taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols and an additional time duration ,  and the time interval between the last symbol of PDCCH and  is at least   symbols; and
-	semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .
Where , and the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across  and their corresponding scheduling cells.
The following prioritization rules shall be applied in case of collision between a transmission of SRS over carrier  and transmission of a physical signal/channel over a carrier of a serving cell in set :
-	For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the carrier of the serving cell  and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH on a carrier of a serving cell in set  happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in [13, TS 38.306].
-	For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the carrier of the serving cell  and PUSCH transmission carrying aperiodic CSI on a carrier of a serving cell in set  happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in [13, TS 38.306].
-	For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic/semi-persistent CSI comprising only CQI/PMI/L1-RSRP/L1-SINR, and/or SRS transmission on a carrier of a serving cell in set  another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in [13, TS 38.306].
-	For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI/L1-RSRP/L1-SINR on a carrier of a serving cell in the set whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in [13, TS 38.306].
<Unchanged parts are omitted – 38.214>



FL comments: This issues has been discussed for a long time. I would like to check if companies are fine to discuss this issue based on TPs proposed in [12]. Otherwise, let’s postpone this discussion after the outcome of SRS CR discussion in [108-e-NR-CRs-04].
	Company
	Comments

	New H3C
	We would like to defer this discussion after the outcome of SRS CR discussion in [108-e-NR-CRs-04].

	vivo
	Suggest to postpone the discussion after the outcome of SRS CR discussion in [108-e-NR-CRs-04].

	NTT DOCOMO
	We agree with above companies to postpone this discussion after the outcome of SRS CR discussion in [108-e-NR-CRs-04].

	Qualcomm
	Following Mr. Chair’s guidance, the SRS priority rule should be discussed under another email thread [108-e-NR-CRs-04]. We suggest following Mr. Chair’s guidance and not discuss this in this email thread to avoid parallel discussion.

	ZTE
	We would suggest to wait for the outcome of CR discussion. Parallel discussion may end up with conflicting conclusions. 
Once conclusion is made for the CR discussion, it would be quick for companies to have similar conclusion for the UL Tx switching case.

	FL
	Let’s wait for the outcome of SRS CR discussion in [108-e-NR-CRs-04].



Back-to-back switching with SRS carrier switching
1st round (deadline: UTC 23:59 22nd February)
[11] has the following proposal:
· When SRS carrier switching is configured, a maximum of 3 switches (2 for SRS and 1 for UL Tx switching) are supported in 14 consecutive symbols. 
[12] has the following proposal:
· For a UE configured with UL Tx switching on two uplinks and configured with SRS carrier switching for a third uplink, if a uplink transmission is scheduled after a SRS carrier switching occurrence and the time interval between the first symbol of the uplink transmission and the last symbol of SRS transmission is less than or equal to an interval of 13 symbols plus the RF retuning time required by SRS carrier switching, then the last symbol of PDCCH scheduling the uplink transmission should be no later than at symbol L, where the time interval between symbol L and the first symbol of SRS transmission is larger than symbols plus the RF retuning time.
· In case of different SCS between the uplink transmission and the SRS transmission, the 13 symbols are with respect to the smaller SCS.

Companies are encouraged to provide comments on the above proposals by [11] and [12].
	Company
	Comments

	New H3C
	In our understanding, R17 WID can’t specifically support SRS carrier switching feature in Rel-17 TX switching.
I wonder whether we need discuss about this issue at current stage (R17 is close to the end)

	vivo
	Since it is related to the SRS carrier switching, we suggest to discuss this issue together with section 2.2.

	NTT DOCOMO
	We are also fine to discuss SRS carrier switching related issues together.

	Qualcomm
	We support proposal in [11]. Meanwhile, we are ok to treat this together with SRS carrier switching related issues.

	FL
	Let’s wait for the outcome of SRS CR discussion in [108-e-NR-CRs-04].

	Huawei, HiSilicon
	This method proposed in [12] not only relieves UE burden from too frequent RF retunings but also allows a gNB to schedule the succeeding slot so that no UL throughput loss for network operation, the cost is the DCI should be sent to the UE sufficiently earlier. With the help of earlier arrival of scheduling DCI, if a UE prefer to implement two switchings/RF retunings in this case, then it is still up to UE to do it. But it provides the availability to avoid frequent RF retunings. 
Proposal in [11] puts too much unnecessary restriction to gNB scheduling, resulting UL throughput loss, which can be resolved by the proposal in [12].
This issue has never been brought to the general SRS carrier switching session, more importantly, its potential spec impact is related to the subclause of UL Tx switching instead of SRS carrier switching. Therefore, it is not good to discuss it in other session.

To make progress, we suggest to discuss here at least whether the potential spec impact is at subclause of UL Tx switching in TS 38.214 or subclause of SRS carrier switching.



TP for the UL Tx switching
1st round (deadline: UTC 23:59 22nd February)
[8] – [12] propose TPs for UL Tx switching based on [3].
FL comments: My suggestion is that in this round of discussion, we focus on the major issue, i.e., the structure of the TP, based on editor draft CR (Mihai’s version v4r3) in RAN1#107-e. We can discuss other issues such as how to capture the RRC parameter, UE capability related issue and wording refinement later.

	<Unchanged parts are omitted – 38.214>
[bookmark: _Toc90388114]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 uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise: 
-  If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch 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), 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 uplinkTxSwitching-2T-Mode is not configured, then there is expected to be one uplink configured with uplinkTxSwitching for the UE, on which the maximum number of antenna ports among all configured periodic/aperiodic SRS and activated semi-persistent SRS resources should be 1 and non-codebook based transmission is not configured.]
[For a UE indicating a capability for uplink switching with uplinkTxSwitchingPeriod2T2T in BandCombination-UplinkTxSwitch for a band combination, the maxNumberMIMO-LayersCB-PUSCH of each band is expected to be greater than oneLayer in that band combination.]
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, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
<Unchanged parts are omitted – 38.214>
[bookmark: _Toc90388116]6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch or uplinkTxSwitchingPeriod2T2T 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 uplinkTxSwitching, 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 on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, 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 on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the two carriers. 
-  [If uplinkTxSwitching-2T-Mode is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.]
-	For the UE configured with uplinkTxSwitchingOption set to ‘switchedUL’, when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to ‘dualUL’, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on a carrier on the same band uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrierband, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to ‘dualUL’, 
-	when the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band 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.
-	If the UE is configured with OneT with uplinkTxSwitching-DualUL-TxState, when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on this carrier and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	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 on one band, and any transmission on another uplink carrier on another band.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
[bookmark: _Toc90388117]6.1.6.2.1	2Tx Uplink switching for carrier aggregation
[For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch2TX 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 uplinkTxSwitching, 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 on one band and if the preceding uplink transmission included a 1-port or 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the uplink carriers.
-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band if the preceding uplink transmission is a 2-port transmission on another uplink carrier on one band, then the UE is not expected to transmit for the duration of  on any of the uplink carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to ‘switchedUL’, when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on one band, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to ‘dualUL’, 
-	When the UE transmitted 1-port or 2-port transmission on one carrier on one band followed by no transmission on this carrier and 1-port transmission on the other carrier on another band, if the UE was configured with [yyy] for subsequent switching consideration the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	The UE is not expected to be scheduled or configured with uplink transmissions that results in simultaneous transmission on two antenna ports on one uplink carrier, and any transmission on another uplink carrier.
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in either uplink carrier, then the UE is not expected to transmit for the duration of   on either of the two carriers.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
[bookmark: _Toc45810630][bookmark: _Toc83310215]6.1.6.3	Uplink switching for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch [indicating support for 1 Tx on the supplementary uplink carrier, or BandCombination-UplinkTxSwitch2TX indicating support for 2 Tx operation on the supplementary uplink carrier] 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 uplinkTxSwitching,
[bookmark: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band 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 – 38.214>



Companies are encouraged to provide comments on the above TP.
	Company
	Comments

	New H3C
	We are fin with abovd TP.

	Vivo
	We agree with the FL that we should firstly focus on the major issue, i.e., the structure of the TP. In our opinion, there are two alternatives in the contribution TPs:
Alt 1: Separate the 1Tx-2Tx and 2Tx-2Tx in two sections.
Alt2: Aggregate the 1Tx-2Tx and 2Tx-2Tx in one section.
The Rel-16 Tx switching only support 1Tx-2Tx mode for two carriers, while the 2Tx-2Tx mode and 3 carriers Tx switching are introduced in Rel-17, if we separate the two modes in two sections, maybe it is clearer to corresponding the switching cases in different RRC configuration. Therefore, we support Alt 1. 

	NTT DOCOMO
	We are fine with the structure of above TP.

	OPPO
	We are supportive of this first change.  Regarding the structure of the spec, we share similar view as vivo that sperate sub-sections are friendlier for readers. 

	Qualcomm
	On the structure, we think differentiating Rel-17 UE switching behaviour with Rel-16 UE switching behaviour is necessary. 
In RAN2’s agreement below, it’s clearly say “the UE should report corresponding CA bandwidth class and UL MIMO layers in the UL featureSetPerCCs for 2 continuous CCs on band B in the legacy way”.
In our proposal R1-2202110, we propose a new section “For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination and maxNumberMIMO-LayersCB-PUSCH of both bands is greater than 1 and if it is for that band combination configured with uplink carrier aggregation:” for Rel-17 behaviours according to following RAN2 agreement. We further add Rel-17 UE behaviours under this paragraph.  

	[bookmark: _Hlk65161006] Uplink Tx switching has been extended to the following scenarios in Rel-17 FR1 RF requirements enhancement WI, with the latest WID in RP-210899.
1. 2Tx-2Tx switching between two uplink carriers for SUL and UL CA
1. 1Tx-2Tx and 2Tx-2Tx switching between 1 carrier on band A and 2 contiguous aggregated carriers on band B for SUL and UL CA
Based on the following RAN2 agreements made in RAN2 #115 meeting, the R16 UE capability reporting should be extended to cover R17 scenarios.
1. No need to introduce Rel-17 UE capability of DL interruption for 2Tx-2Tx switching. The Rel-16 UE capability of DL interruption for 1Tx-2Tx switching applies to 2Tx-2Tx switching as well.
1. To introduce Rel-17 per-band pair UE capability to indicate a different switching time for 2Tx-2Tx switching for a given BC (Option 1).
1. The Rel-16 filter uplinkTxSwitchRequest-r16 can be reused to request Rel-17 UL Tx switching UE capability.
1. For R17 1Tx-2Tx/2Tx-2Tx switching between 1 carrier on band A and 2 contiguous aggregated carriers on band B for SUL and UL CA, RAN2 takes the following way-forward as RAN2 understanding.
Way-forward: the UE should report corresponding CA bandwidth class and UL MIMO layers in the UL featureSetPerCCs for 2 continuous CCs on band B in the legacy way. No new UE capability is needed specific to the case with 2CCs on band B. 
1. On band B, the fallback capability from 2 CCs to 1 CC can be supported in the legacy way.
 


We still have some other comments but would wait for later discussion per FL’s suggestion. Given the proposals in R1-2202110 and R1-2201154 are similar, we would suggest using one of them as baseline for further discussion.

	ZTE
	Overall, we are ok with either having a separate section for 2Tx-2Tx UL Tx switching or having a joint section for both of 1Tx-2Tx and 2Tx-2Tx switching. We can go with the majority view for this.
For the following description, it seems that similar description has been captured in the RAN2 CR as pointed by the moderator in section 2.1 of this summary, then we think the following sentence can be deleted.
“[If uplinkTxSwitching-2T-Mode is not configured, then there is expected to be one uplink configured with uplinkTxSwitching for the UE, on which the maximum number of antenna ports among all configured periodic/aperiodic SRS and activated semi-persistent SRS resources should be 1 and non-codebook based transmission is not configured.]”
Per moderator’s suggestion, we only provide our comments for the overall structure in this round and we will provide our detailed comments for the wording in next round.

	Huawei, HiSilicon
	We prefer to keep the following sentence without brackets so that the agreement in RAN1#107e can be captured. But we are fine with the current form given the other relevant sentence is also in brackets. We support FL’s suggestion to resolve the structure first.
If uplinkTxSwitching-2T-Mode is not configured, then there is expected to be one uplink configured with uplinkTxSwitching for the UE, on which the maximum number of antenna ports among all configured periodic/aperiodic SRS and activated semi-persistent SRS resources should be 1 and non-codebook based transmission is not configured.

Regarding the structure, the editor CR (as referred by FL) was an outcome after long time debate and was almost agreed. The only reason to hold it up was not related to the structure at all at the last moment of editor CR session. For the sake of progress, we should stick to the editor CR on the structure, instead of repeated long debate.  
Because the MIMO layer is not in any RAN1 agreement, but the number of ports is. The UE behavior specified in TS 38.214 has nothing about 2-layer transmission. So the TP does not need contain the sentence about “maxNumberMIMO-LayersCB-PUSCH”. But since the structure is the only focus this phase, we are OK to keep it now.
[For a UE indicating a capability for uplink switching with uplinkTxSwitchingPeriod2T2T in BandCombination-UplinkTxSwitch for a band combination, the maxNumberMIMO-LayersCB-PUSCH of each band is expected to be greater than oneLayer in that band combination.]




2nd round (deadline: UTC 23:59 24th February)
FL comments: It seems the majority acknowledge that either single section for Rel-16 and Rel-17 or separate sections for Rel-16 and Rel-17 is fine. From FL understanding, if there is no technical issue, single section is preferred, which is also aligned with editor draft CR (Mihai’s version v4r3) in RAN1#107-e and TPs provided by most companies. For this round of discussion, I would like to discuss the following points.

Discussion point 1:
FL comments: As RAN2 is going to capture the following paragraph into TS38.331, whether it is necessary to capture it into TS38.214 as well.
	[If uplinkTxSwitching-2T-Mode is not configured, then there is expected to be one uplink configured with uplinkTxSwitching for the UE, on which the maximum number of antenna ports among all configured periodic/aperiodic SRS and activated semi-persistent SRS resources should be 1 and non-codebook based transmission is not configured.]



	Company
	Comments

	Huawei, HiSilicon
	Agree with FL that editor draft CR is the baseline and we should not repeat the debate on single subclause or not. Please note that single subclause was changed from two subclauses by the editor on purpose after he had identified the benefit for the sake of maintenance of TS 38.214, which should be respected.
Regarding discussion point#1, it can be concluded that the sentence is either captured in RAN2 spec or RAN1 spec. But it is not good to conclude unnecessary because the RAN2 CR is not endorsed yet as mentioned by FL. 

	ZTE
	Regarding the above TP, we propose to leave it to RAN2 as we can see in the RAN2 running CR (as copied in section 2.1 of this document), it has already been captured in the running CR. We should try to avoid parallel discussion in RAN1 and RAN2.
Regarding the potential conclusion mentioned by Huawei, “it can be concluded that the sentence is either captured in RAN2 spec or RAN1 spec”, we don’t think it is necessary. Companies can always bring up TP in RAN2. 

	Qualcomm
	Agree with FL that if RAN2 would capture this in RAN2 spec, RAN1 is not necessary to capture this in RAN1 spec.

	vivo
	Same view as Qualcomm.



Discussion point 2: how to handle maxNumberMIMO-LayersCB-PUSCH
Alt 1: Capture the following in section 6.1.6
	[For a UE indicating a capability for uplink switching with uplinkTxSwitchingPeriod2T2T in BandCombination-UplinkTxSwitch for a band combination, the maxNumberMIMO-LayersCB-PUSCH of each band is expected to be greater than oneLayer in that band combination.]



Alt 2: Capture the following in section 6.1.6.2
	-	For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination and maxNumberMIMO-LayersCB-PUSCH of both bands is greater than 1 and if it is for that band combination configured with uplink carrier aggregation:



Companies are encouraged to provide comments on the above two alternatives.
	Company
	Comments

	Huawei, HiSilicon
	Because the MIMO layer is not in any RAN1 agreement, but the number of ports is. The UE behavior specified in TS 38.214 has nothing about 2-layer transmission. The only agreement cited by proponent is RAN2 agreement, it is supposed to be captured into RAN2 spec instead of redundantly in RAN1 spec. So the sentence about “maxNumberMIMO-LayersCB-PUSCH” is really unnecessary.
[For a UE indicating a capability for uplink switching with uplinkTxSwitchingPeriod2T2T in BandCombination-UplinkTxSwitch for a band combination, the maxNumberMIMO-LayersCB-PUSCH of each band is expected to be greater than oneLayer in that band combination.]

	ZTE
	We think this sentence should be captured in section 6.1.6.2 and the wording should be changed a little bit. See detailed wording in our comments for “Discussion point 3” below.

	Qualcomm
	We are ok with wording of either of the two Alternatives above, but prefer to Alt. 2 - keep it in Section 6.1.6.2 as the pre-condition of Rel-17 new switching behaviours.
As Rel-17 introduce new UE behaviours for UL inter-band CA, we prefer clearly separate Rel-17 new UE behaviours which would require further development & test efforts before commercialization. We think this is also majorities’ consensus. With this consensus, we are open to discuss how to indicate a Rel-17 capable UE. 
As RAN2 decided “the UE should report corresponding CA bandwidth class and UL MIMO layers in the UL featureSetPerCCs for 2 continuous CCs on band B in the legacy way”, we feel using “maxNumberMIMO-LayersCB-PUSCH is greater than 1” is aligned with RAN2’s decision. 

	vivo
	We share the same view with Huawei, if the above section is captured in RAN2 spec, we don’t it is necessary to include it in RAN1 spec.



Discussion point 3:
Alt 1: Capture the following in section 6.1.6.2
	-	If the UE is configured with OneT with uplinkTxSwitching-DualUL-TxState, when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on this carrier and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.



Alt 2: Capture the following in section 6.1.6.2
	-  For the UE configured with uplinkTxSwitchingOption set to 'dualUL-Rel17', if the UE is configured with OneT with uplinkTxSwitching-DualUL-TxState, when the UE transmitted 1-port or 2-port transmission on one uplink carrier on one band followed by no transmission on uplink carrier of this band and 1-port transmission on another uplink carrier on another band the UE shall consider this as if 1-port transmission was transmitted on uplink carriers on both bands, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.



Companies are encouraged to provide comments on the above two alternatives.
	Company
	Comments

	Huawei, Hisilicon
	As analysis in [12], Alt 2 is inaccurate. The “1-port” contains the Tx state “1T+1T” while “1-port” marked in yellow should only mean the Tx state “2T+0T” or “0T+2T”. 
Alt 1 is reusing the same description as Rel-16 and has no issue.
Therefore, Alt 1 is needed.

	ZTE
	Regarding Huawei’s comments to change “when the UE transmitted 1-port or 2-port transmission on one uplink carrier on one band” to “when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band”, we are open to this change.
The following “followed by no transmission on this carrier” in Alt.1 is not correct. It should be changed to “followed by no transmission on uplink carrier of this band”. Because this paragraph should also preclude transmission on the other uplink carrier of the same band.
In addition, we think this paragraph should add the corresponding RRC signalling and corresponding UE capability so that readers can easily determine it is new UE behaviour introduced in Rel-17. 
We try to combine our previous TP in R1-2201154 and Huawei’s comments above.
Updated TP in section 6.1.6.2:
-	For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination and maxNumberMIMO-LayersCB-PUSCH of both bands is greater than 1 and if it is for that band combination configured with uplink carrier aggregation:
-  If uplinkTxSwitching-2T-Mode-r17 is set to be enabled, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-  For the UE configured with uplinkTxSwitchingOption set to 'dualUL-Rel17', if the UE is configured OneT with uplinkTxSwitching-DualUL-TxState, when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on uplink carrier of this band and 1-port transmission on another uplink carrier on another band the UE shall consider this as if 1-port transmission was transmitted on uplink carriers on both bands, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.


	Qualcomm
	We support ZTE’s view. 

	vivo
	We prefer alt.1, regarding Huawei and ZTE’ modification, we suggest to change “followed by no transmission on this carrier” in Alt.1 to “followed by no transmission on this carrier or on another contiguous carrier on the same band” to make it clearer. We are ok with whether to introduce the “For the UE configured with uplinkTxSwitchingOption set to 'dualUL-Rel17'” or not.



Any other comments regarding the TP for the 1st round discussion in section 4.2?
	Company
	Comments

	Huawei, HiSilicon
	For Section 2.2, it is frustrated if the discussion is postponed again. Considering that UE capability was proposed for it and needs ASN.1 impact, as cited below, it should not be delayed further.

RAN1#107e
Conclusion

Regarding SRS carrier switching priority rules:
· For Rel-16, it is concluded that no modification in specifications should be made to clarify the current UE behavior or to introduce a new UE behavior regarding SRS carrier switching priority rules.
· For releases later than Rel-16, it is concluded to consider introducing a new UE capability for indicating simultaneous transmission while switching, and/or clarify the UE behavior in the case of intra-band CA. 
· Note: If introduced, the new UE capability should always assume no simultaneous transmission while SRS carrier switching for the bands in the band combinations that are signaled to not support simultaneous transmission within BandCombinationList-UplinkTxSwitch.


	vivo
	I guess the FL means comments on the TP in section 2.4? 
In fact, I am a little confused about the definition of 1 or 2 port transmission. The “1 port transmission” means the maximum number of antenna port is 1, e,g, “1P+0P” or “1P+1P” or “0P+1P”. Similarly, “2 port transmission” the maximum number of antenna port is 2, including “0P + (2P+1P)”, right? So, when UE transmits the 2 port transmission, it means that the transmissions include a 2-port transmission, right?

	
	



Agreements at RAN1#107-e
Conclusion:
· For Rel-17 Tx switching between Band A and Band B, no additional specification impact to support 1-port transmission via DCI format 0_1 for UL CA option 2.

Agreement:
· For a UE capable of 2Tx-2Tx switching and configured with UL Tx switching via uplinkTxSwitching, to differentiate the switching delay for 1Tx-2Tx switching from that for 2Tx-2Tx switching, a new RRC parameter is used to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode.
· If 1Tx-2Tx mode is derived by the new RRC parameter, then there is one uplink (or one uplink band in case of intra-band) configured with uplinkTxSwitching, on which the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured. RAN1 assume the uplink is configured with RRC parameter “carrier1” by RAN2.
· The default value of the new RRC parameter is 1Tx-2Tx switching mode.
· In a configured switching mode, the switching gap duration for a triggered uplink switching is equal to the switching time capability value reported for the switching mode.
· Note: This RRC parameter doesn’t imply any restriction on application of non-codebook transmission together with UL Tx switching.

Agreements at RAN1#106b-e
Agreement:
· For UL-CA Option2, if UL Tx switching is triggered for 1-port transmission on a carrier and the state of Tx chains after the UL Tx switching is not unique, introduce a new RRC parameter to configure between 1) and 2) 
· 1) The state of Tx chains supporting 2Tx transmission on the carrier is assumed.
· 2) 1Tx on carrier 1 and 1Tx on carrier 2 is assumed.
Agreements at RAN1#106-e
Agreements:
· For SUL and UL CA option 1, if 1Tx-2Tx UL Tx switching or 2Tx-2Tx UL Tx switching between 1 carrier on band A and 2 carriers on band B is configured, the switching period is only applicable when the UL transmissions are switched between band A and band B.

Agreements:
· For inter-band UL CA, if 1Tx-2Tx UL Tx switching between 1 carrier on band A and 2 carriers on band B is configured is configured: 
· 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 band A and 1Tx on band B, the next UL transmission has a 2-port transmission on at least one carrier on band B.
· If the current state of Tx chains is 0 Tx on band A and 2Tx on band B, the next UL transmission has a 1-port transmission on the carrier on band A.
· For other cases, the state of Tx chains of last UL transmission is assumed.

Agreements:
· For inter-band UL CA, if 2Tx-2Tx UL Tx switching between 1 carrier on band A and 2 carriers on band B is configured: 
· 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 1Tx on band A and 1Tx on band B, the next UL transmission has a 2-port transmission on the carrier on band A or at least one carrier on band B.
· If the current state of Tx chains is 0Tx on band A and 2Tx on band B, the next UL transmission has a 1-port or 2-port transmission on the carrier on band A.
· If the current state of Tx chains is 2Tx on band A and 0Tx on band B, the next UL transmission has a 1-port or 2-port transmission on at least one carrier on band B.
· For other cases, the state of Tx chains of last UL transmission is assumed. 

Agreements: Down select one of the following options in RAN1#106b-e:
· Option 1: For UL-CA Option2, if UL Tx switching is triggered for 1-port transmission on a carrier and the state of Tx chains after the UL Tx switching is not unique, then 
· 1Tx on carrier 1 and 1Tx on carrier 2 is assumed if the carrier is configured with uplinkTxSwitchingPeriodLocation as true.
· the state of Tx chains supporting 2Tx transmission is assumed on the carrier if the carrier is configured with uplinkTxSwitchingPeriodLocation as false.
· Option 2: For UL-CA Option2, if UL Tx switching is triggered for 1-port transmission on a carrier and the state of Tx chains after the UL Tx switching is not unique, then the state of Tx chains supporting 2Tx transmission on the carrier is assumed.
· Option 3: For UL-CA Option2, if UL Tx switching is triggered for 1-port transmission on a carrier and the state of Tx chains after the UL Tx switching is not unique, then 1Tx on carrier 1 and 1Tx on carrier 2 is assumed.

Agreements: Down select one of the following options in RAN1 #106bis-e
Option 1:
· For a UE configured with UL Tx switching via uplinkTxSwitching, the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources is used to determine the operation mode, i.e. either 1Tx-2Tx switching mode or 2Tx-2Tx switching mode.
· 2Tx-2Tx switching mode: when the maximum number is 2 for all uplinks configured with uplinkTxSwitching
· 1Tx-2Tx switching mode: when the maximum number is 1 for any one uplink configured with uplinkTxSwitching
· the switching gap duration for a triggered uplink switching is equal to the switching time capability value reported for the switching mode
· Note: If the switching time capability value for 1Tx-2Tx switching mode is not reported by the UE, the value reported for 2Tx-2Tx switching mode is applied.
· If any of the above SRS resources is configured with usage “noncodebook”, then the max number of 2 antenna ports are counted for the SRS resources during the determination of operation mode.
· FFS how to determine the number of antenna ports for SRS resources.
Option 2: 
· For a UE configured with UL Tx switching via uplinkTxSwitching, a new RRC parameter is used to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode.
Agreements at RAN1#105-e
Agreements:
· For a UE configured with higher layer parameter supplementaryUplink and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.3 of TS 38.214 is reused.

Agreements:
· For a UE configured with UL CA Option 1 and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.2 of TS 38.214 is reused with the following add-on.
· When the UE is to transmit a 2-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 NTx1-Tx2 on any of the two carriers.

Agreements:
· For inter-band UL CA, if 2Tx-2Tx UL Tx switching between two uplink carriers is configured: 
· 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 1Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on either carrier 1 or carrier 2.
· If the current state of Tx chains is 0Tx on carrier 1 and 2Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 1.
· If the current state of Tx chains is 2Tx on carrier 1 and 0Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 2.
· For other cases, the state of Tx chains of last UL transmission is assumed.
· Note: For SUL, UL CA option 1 and UL CA option 2, in RAN1 understanding, no spec change to power configuration and power control.

Agreement:
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, a rule to determine the state of Tx chains after Tx switching is to be specified.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.
Agreements at RAN1#104b-e
Agreements:
· For Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

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

	Case 3
	2T+0T
	2P+0P, 1P+0P



Agreements:
· For Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	
	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 

	Case 3
	2T+0T
	2P+0P, 1P+0P



Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B,
· If the state of Tx chains is 1Tx on Band A and 1Tx on Band B, 1Tx is available simultaneously on both uplink carriers on band B for a UE.
· If the state of Tx chains is 0Tx on Band A and 2Tx on Band B, 2Tx are available simultaneously on both uplink carriers on band B for a UE.

Agreement:
· Send LS to RAN4 asking following question:
· Question: For UL Tx switching in a band pair of a band combination, whether or not the switching time reported by a UE for 2Tx-2Tx switching can be different from that reported by the UE for 1Tx-2Tx switching.

Agreement:
For Rel-17 1Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P)

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



Agreement:
For Rel-17 2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

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

	Case 3
	2T+0T
	2P+(0P+0P), 1P+(0P+0P)



Agreement:
For Rel-17 1Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P), 1P+(1P+0P), 1P+(0P+1P), 1P+(1P+1P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P) 

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



Agreement:
For Rel-17 2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P), 1P+(1P+0P), 1P+(0P+1P), 1P+(1P+1P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P) 

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

	Case 3
	2T+0T
	2P+(0P+0P), 1P+(0P+0P)



Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, whether Tx switching between 2Tx on Band A and 1Tx on Band A+1Tx on Band B for UL CA option 1 and SUL is included in WID could be clarified by RAN plenary or RAN4.
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