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1 Discussion
1.1 Length of the UL switching period
Agreements in RAN4 #92bis meeting (R4-1913041):
· RAN4 recommendation on the length of UL switching period for defining UE RF requirements and capability reporting:
· [0]us, 35us, 140 us, [250]us
· RAN4 will decide whether 250us will be defined based on UE implementation in RAN4 #93 meeting
· 0us cannot be achieved with the UE implementation of 2 Tx chains in total. RAN4 will decide whether 0us will be defined from RF requirements and/or capability reporting perspective for forward compatibility in RAN4 #93 meeting.
· The same length of switching period for switching from case 1 to case 2 and from case 2 to case 1.
· RAN4 does not preclude the possibility of down-selecting to the single value (e.g., one non-zero value) due to BS complexity issue and system performance.
· RAN4 does not preclude the possibility of introducing UE capability bit to allow different UE implementation. 
· Existing RAN4 requirements will be not impact by introducing of the length of UL switching period

Open issues:
Length of UL switching period for defining UE RF requirements and capability reporting:
· Non-zero value
· Option 1: multiple non-zero values (CMCC, Spreadtrum, Huawei, vivo, China Telecom, Qualcomm)
· Option 1a: 35us, 140us (CMCC, Huawei, CHTTL)
· Option 1b: 35us, 140 us, [250]us (Spreadtrum)
· Option 1c: 140 us, 250us (Qualcomm)
· Option 2: Not consider the switching period larger than 140 us (CATT)
· Option 3: only 35us (Nokia)
Nokia: not only consider the UE implementation, but also consider the system performance. Question for clarification, the transient period is added on top of the switching period?
Chair: we agreed to add transient period added on top of the switching period in the last meeting.
Chair: for 250us, have the proponent checked this number ?
 	QC: yes, need to be added.
Apple: For the switching time, it can be captured in the number of OFDM sybmols, e.g.,
· Option 1b: 1, 4, and 6/7 OFDM symbols for 30kHz SCS
Nokia: the impact of transient period need also to be considered, and what is the definition of transient period? 2x10us or 2x5us?
Chair: agreement in the last meeting. 2x10us
· Length of transient period: 10 us for NR, 20 us for E-UTRA


Length of UL switching period for defining UE RF requirements and capability reporting:
· Non-zero value
· Option 1: multiple non-zero values
· Option 1b: 35us, 140 us, 250us or 1, 4, and 7 OFDM symbols for 30kHz SCS
· Option 3: only 35us (Nokia)
Nokia: switching period and capability are separate discussions. Based on our analysis, the system performance will be impacted with larger switching period.
CTC: do you enable rank adaptation, and UL 256QAM in the simulation?
	Nokia: optimized the rank adaptation. For UL 256QAM, need to check.
	CTC: for UEs with rank 1, no overhead of switching gap.
	Nokia: define requirements where significant gain is achieved.
	CTC: how much gain can be achieved highly depends on the assumptions on the scenarios.
	Nokia: encourage companies to provide system performance analysis.
Nokia: discuss the capability later
	CTC: for the capability, if needed, we need to send LS to RAN2 in this meeting.

Nokia: what is the expected network behavior for UEs with different capability?
	Apple: during UL switching, UE is not expected to be scheduled with any UL transmission on both two uplink carriers.
	Nokia: the system performance is questionable if UE report 250us capability.
	Apple: Tends to agree with Nokia especially for 250us. Network may only consider the worse case of 140us.
	CATT: also think 250us have impact on system performance.
	QC: not acceptable to remove 250us.
	CMCC: also have concern on the 250us.
Apple: inform RAN2 that RAN4 will define up to 3 non-zero values for UE capability, including 35us and 140us, and FFS for 250us.
	Huawei: our preference RAN4 should agreement in this meeting, and send LS to RAN2.
	Nokia: cannot send LS to RAN2 unless we receive feedback from RAN1. Just have placeholder, and decide the exact numbers later.
CMCC: what the capability reporting for 0us.

· Whether to define 0us switching period for RF requirements and capability reporting
· Option 1: yes (CMCC, China Telecom, [CATT], ZTE, CHTTL)
· UE implementation with 3 Tx chains and maximum 2 concurrent Tx should not be excluded. (CMCC)
· For UE capable of 3Tx chains but cannot transmit 3 Tx concurrently (due to power consumption and heat dissipation issues), it cannot report to support Rel-15 UL CA/EN-DC with 1Tx on carrier 1 and 2 Tx on carrier 2 (China Telecom)
· Option 2: no (Huawei, [Qualcomm], Apple, LGE, OPPO, Spreadtrum, MediaTek)
· 3 Tx chains may go beyond the current mainstream implementation (Huawei)
· 3 Tx chains are not the intent of the WID (Qualcomm)

ZTE: strongly support option 1.
Huawei: is the intention for RF requirements or capability reporting?
	Chair: both
	Huawei: 0us is the default value in Rel-15.
	Nokia: do not think 0us is the default value.
ZTE: 0us is only possible when 3Tx chains are implemented and 2 Tx chains can be transmitted concurrently.
CMCC: cannot preclude 3Tx chains for UE implementation
Apple: surprise that 3Tx chains is taken into account.
CTC: in our understanding, the WID says maximum two concurrent transmission, no restriction on the exact physical Tx chains.

· UE capability reporting
· Option 1: per pair of uplink bands in each band combination (CMCC, CATT, MediaTek, China Telecom)
· To consider the forward compatibility, for band combinations with 3 bands, switching between any two of them should be allowed. (CMCC)

Discussion:
Length of UL switching period for capability reporting:
· Non-zero value
· Option A: {35us, 140 us, 250us} or {1, 4, and 7} OFDM symbols for 30kHz SCS (Qualcomm, vivo, Spreadtrum, LGE, OPPO, China Telecom)
· Option B: {35us, 140 us} or {1, 4} OFDM symbols for 30kHz SCS (Apple, CATT, CMCC, CHTTL, Huawei, vivo, Spreadtrum, China Telecom)
· Option C: only 35us (Nokia, Verizon, Ericsson)

· Whether to define 0us switching period for RF requirements and capability reporting
· Option 1: yes (CMCC, China Telecom, [CATT], ZTE, CHTTL)
· Option 2: no (Huawei, [Qualcomm], Apple, LGE, OPPO, Spreadtrum, MediaTek)

Agreement:
· Transient period
· Define transient period in addition to the switching period
· Length of transient period: 2x10 us for UL CA and SUL, 10 us + 20 us for EN-DC

· Length of UL switching period for defining UE RF requirements:
· Non-zero value
· Option A: {35us, 140 us, 250us} or {1, 4, and 7} OFDM symbols for 30kHz SCS
· Option B: {35us, 140 us} or {1, 4} OFDM symbols for 30kHz SCS
· Option C: only 35us

· UE capability reporting for the support of UL switching between two uplink carriers
· per pair of uplink bands in each band combination

1.2 DL reception interruption due to UL switching
Agreements in RAN4 #92bis meeting (R4-1913041):
· Handling of DL reception interruption
· Option 1: Define different capabilities for UEs with and without DL reception interruption
· Option 2: DL reception interruption is not allowed
· Option 3: DL reception interruption is allowed
· Other options are not precluded.

Open issues:
· Handling of DL reception interruption
· Option 1: Define different capabilities for UEs with and without DL reception interruption (vivo, China Telecom, MediaTek, Qualcomm)
· If UE does not report this capability, it means there is no DL reception interruption. (China Telecom)
· Option 2: DL reception interruption is not allowed (Nokia, vivo, China Telecom)
· Option 3: DL reception interruption is allowed (CATT)
· Option 4 (CMCC):
· TDD+TDD EN-DC/UL CA and SUL: no DL transmission will happen during the switching, so no interruption needs to be considered.
· FDD+TDD EN-DC and UL CA: define different capabilities for UEs with and without DL reception interruption.
· Option 5 (Huawei):
· SUL: No DL reception interruption
· EN-DC: Define different capabilities for UEs with and without DL reception interruption
· Option 6 (MediaTek): 
· SUL+TDD, TDD+TDD with synchronous UL-DL configurations: no DL reception interruption
· FDD bands and TDD+TDD with asynchronous UL-DL configurations: allowed for one or two DL carriers
	Scenario ID
	Case 1
	Case 2
	Synchronized UL/DL
	Interruption during switching

	
	Carrier 1
	Carrier 2
	Carrier 1
	Carrier 2
	
	DL
	UL

	1
	FDD
	TDD
	
	TDD 2xUL
	N/A
	Carrier 1
	All UL

	2
	FDD
	FDD
	
	FDD 2xUL
	N/A
	All DL
	All UL

	3
	TDD
	TDD
	
	TDD 2xUL
	Yes
	No
	All UL

	4
	TDD
	TDD
	
	TDD 2xUL
	No
	Carrier 1
	All UL

	5
	TDD
	FDD
	
	FDD 2xUL
	N/A
	Carrier 2
	All UL

	6
	SUL
	TDD
	
	TDD 2xUL
	N/A
	No
	All UL

	7
	SUL
	FDD
	
	FDD 2xUL
	N/A
	Carrier 2
	All UL



· Option 7 (MediaTek):
· SUL+TDD, FDD+TDD, TDD+TDD with synchronous UL-DL configurations: no DL reception interruption
· Other duplex mode combinations: allowed for one or two DL carriers based on UE capability reporting

· DL reception interruption time, if any
· Option 1: not longer than the UL switching time (China Telecom, CMCC)
· Option 2: Same as the UL switching time
· Location of DL reception interruption, if any
· Option 1: DL reception interruption happens during the UL switching (MediaTek, China Telecom)
· UE capability reporting, if any
· Option 1: per pair of bands in each band combination, i.e., report for each band within the pair of bands in each band combination (China Telecom, Huawei, vivo)
· Option 2: per band (MediaTek)
· Definition of DL reception interruption requirements, if any
· Option 1: In RF spec (China Telecom)

Discussion on Monday:
· Handling of DL reception interruption
· Option 1: Define different capabilities for UEs with and without DL reception interruption (vivo, China Telecom, MediaTek, Qualcomm, Apple)
· If UE does not report this capability, it means there is no DL reception interruption. (China Telecom)
· Option 2: DL reception interruption is not allowed (Nokia, vivo, China Telecom, KT)
· Option 3: DL reception interruption is allowed (CATT, Apple)
· Option 7:
· No DL reception interruption for the following duplex mode combinations: (carrier 1 + carrier 2)
· SUL+TDD
· FDD+TDD
· TDD+TDD with synchronous UL-DL configurations
· Other duplex mode combinations: allowed for one or two DL carriers based on UE capability reporting

Apple: we see the interruption is similar with RRC carrier reconfiguration, i.e., always allowed
Nokia: we have concern if DL interruption is allowed without RAN1 analysis on the system performance, especially for PDCCH performance, and DMRS.
Apple: option 1 can be a compromise.
	Nokia: quite different from RRC configuration. UE will follow DCI scheduling, i.e., dynamic scheduling.
	Apple: DL interruption is needed for UE implementation. 
	KT: support option 2.
Chair: can we go with option 7 as a compromise.
	Nokia: does not think it is a compromise. We have to analyze the impact on the system performance. If we are considering DL interruption, we need to ask RAN1 feedback. 
	QC: not think the DL interruption discussion needs RAN1 feedback.
	Apple: RAN1 spec is very flexible for DL and UL physical channel.
Chair: is everyone happy with option 2, DL reception interruption is not allowed
	MTK/Apple: no
Nokia: it introduces additional scheduling restriction. Ask RAN1 spec impact due to this DL interruption.
Apple: 
Huawei: RAN1 simplify refer the RAN4 spec if interruption is needed for some cases.
Apple: different TAs should be considered the two carriers.
	Huawei: single TAG is considered.
Apple: what is the assumption if no interruption for FDD + TDD?
	MediaTek: assume FDD is carrier 1, separate PLL for FDD DL and UL.
	Apple: in the current spec, sometimes UL switching will impact DL PLL, some components are shared like power supplier.
	MediaTek: these components are separated.
	

Agreement on Monday:
· Handling of DL reception interruption
· Option A: Define different capabilities for UEs with and without DL reception interruption 
· If UE does not report this capability, it means there is no DL reception interruption.
· Option B: DL reception interruption is not allowed. 
· Option C:
· No DL reception interruption for the following duplex mode combinations: (carrier 1 + carrier 2)
· SUL+TDD
· FDD+TDD
· TDD+TDD with synchronous UL-DL configurations
· Other duplex mode combinations: allowed for one or two DL carriers based on UE capability reporting
· Send LS to RAN1 and ask RAN1’s feedback on RAN1 spec impact if there is DL reception interruption in some scenarios.

Discussion on Tuesday:
Proposed option D (updated from option C, by removing the capability aspect):
· Option D: DL reception interruption due to UL switching for carrier 1 + carrier 2
· SUL+TDD: No DL reception interruption
· FDD+TDD: No DL reception interruption
· TDD+TDD with the same UL-DL patterns: No DL reception interruption
· TDD+TDD with different UL-DL patterns
· When the switching period is located in carrier 1, no DL reception interruption
· When the switching period is located in carrier 2, and if there are any DL OFDM symbols in carrier 1 during UL switching, FFS DL reception interruption is allowed or not during those DL OFDM symbols.
· FFS: for other duplex mode combinations
· Note: In current TS 38.101, UL-MMO requirements are only defined for several TDD bands.
· Send LS to RAN1 and ask RAN1’s feedback on RAN1 spec impact if there is DL reception interruption in some scenarios.

Agreement on Tuesday:


1.3 LS to RAN2
Open issues:
· China Telecom (draft LS in R4-1913203):
In Rel-16 “RF requirements for NR frequency range 1” WI, RAN4 will specify UE requirements to allow switching between two uplink carriers in inter-band EN-DC without SUL, inter-band UL CA and standalone SUL, where the NR carriers are in FR1. 
RAN4 reached the following agreements related to UE capability reporting:
· Length of UL switching period for defining capability signalling:
· [0]us, 35us, 140 us, [250]us
· Define UE capability per pair of uplink bands in each band combination
· UE reports one value for each pair of uplink bands in each band combination
· In RAN4 understanding, if UE does not report this capability, it means UE does not support the Tx switching between carrier 1 with 1Tx chain and carrier 2 with 2 Tx chains, and the switching time between the carrier 1 with 1Tx chain and carrier 2 with 1Tx chain follows the Rel-15 requirements.
· [DL reception interruption during the UL switching period
· Define different capabilities for UEs with and without DL reception interruption
· Define UE capability per pair of bands in each band combination 
· UE reports for each band within the pair of bands in each band combination
· RAN4 agreement is that the UL switching may or may not cause DL reception interruption on carrier 1 (if exists) and carrier 2, depending on UE architecture and the corresponding band pair. If UE does not report this capability, it means there is no DL reception interruption. ]
RAN4 reached the following agreements related to RRC signalling:
· Location of UL switching period
· For EN-DC: in NR carrier
· For UL CA and SUL: semi-statically configured by RRC on one specific carrier of the two uplink carriers, i.e., carrier 1 or carrier 2. 
· If UE does not receive the RRC signalling on the location of UL switching period, it means UE will not activate the Tx switching between carrier 1 with 1Tx chain and carrier 2 with 2 Tx chains.

Discussion:


Agreement:



1.4 UE RF requirements
WI objective on UE RF requirement (RP‑192282):
· UE RF requirements, e.g., time mask RF requirements and other necessary RF requirements if any
· The options agreed at RAN4 #92 in R4-1910531 can be considered as starting point

Open issues:
· Type of RF requirement
· Option 1: Define requiremnet for switching period and transient period, and verify that UE supports switching period being located on either one of the NR FR1 UL carriers (China Telecom, Huawei, Nokia)
· Option 1a: Define time mask requirement, and no other RF requirements will be defined (China Telecom, Huawei, [Qualcomm])
· China Telecom provided draft CRs in R4-1913201/2
· Huawei provided CRs in R4-1914170/1
· Recommendation for RAN5 conformance test
· Option 1: Recommend RAN5 to test EVM from last symbols before the switching and first symbol after the switching in conformance test (Qualcomm)
Nokia: it is better to follow the approach for the ongoing discussion on transient period. Support both CP-OFDM and DFT-s-OFDM.

Discussion:
· Type of new RF requirement 
· Option 1: Define requiremnet for switching period and transient period, and verify that UE supports switching period being located on either one of the NR FR1 UL carriers (i.e., for UL CA and SUL)
· Option 1a: Define time mask requirement, and no other RF requirements will be defined. RAN1 feedback will be taken into account when defining UE RF requirements. 
Apple: the location of switching period is not only related RF requirement. 
CTC: only discuss RF requirement in this sub-agenda. RRM requirements will be discussed separately in RD room.
Nokia/QC: whether the switching gap is needed is following BS scheduling.
CTC: decide the condition of the existence of the switching period based on RAN1 feedback, and capture the condition in the CR to time mask requirements in the next RAN4 meeting.
Apple: whether there is switching gap is following BS scheduling. Can the switching gap located in the beginning or end of one slot, or anywhere?
Nokia: flexible and follow BS scheduling. 
Huawei: clarify what kind of the condition is expected based on RAN1 feedback.
CTC: For example, for SUL, the switching gap is needed for UL transmission between carrier 1 and carrier 2. 

· For UEs supporting UL switching, it is mandated to support one of UE features that requires: 
· Option 1: concurrent 2 ports SRS transmission (Huawei)
· Option 2: 2-layer UL-MIMO transmission on carrier 2 (Nokia, ZTE, Apple, CMCC)
Further discuss to down-select to one option in this week.
· Option 3: neither concurrent 2 ports SRS transmission nor 2-layer UL-MIMO transmission on carrier 2 (ZTE)
	
Nokia: also suport 2-layer UL-MIMO transmission.
Huawei: the orignial version is better. UL-MIMO features are very complicated. The orignial version enable 2T4R SRS switching.
QC: have not talked 2T4R SRS switching before. No contribution on this.
Huawei: not going to add new RAN4 requirements. 
Nokia: Using 2Tx to enabling PC2 needs signalling change. 
CTC: PC2 on carreir 2 is not going to be discussed in Rel-16.
ZTE: for 2-port SRS and 2-layer MIMO, neither or both can be mandataed.
Nokia: option 3 is not acceptable. 
Apple: believe the purpose of Tx switching is to enable 2-layer MIMO.
CMCC: clarify option 2 is that UE is capable of 2-layer UL-MIMO transmission
	Nokia: yes
Huawei: one case is that UE supports 2-port SRS transmission, and 1-layer PUSCH with PC2 by 2Tx chains. This is also a meaningful sceario.
Nokia: the performance benefit by Tx switching is mainly introduced by 2-layer MIMO. Huawei has not provided any performance analysis on the gain by PC2. 
Huawei: we are talking about UL CA and SUL.



· [image: ]
· Figure 6.3.3.10-1a: Time mask for switching between SUL/UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 1
· [image: ]
· Figure 6.3.3.10-1b: Time mask for switching between SUL/UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 2

Nokia: UE is supposed to mandate supporting UL-MIMO in carrier 2. 
	Huawei: many capabilities for UL-MIMO. Do you mean 2Tx chains.
	Nokia: one of the UL-MIMO features, not like transparent diversity.
	CTC: does the UL-MIMO feature refer the UL-MIMO requirements in 38.101?
	Nokia: support of UL-MIMO features. 
ZTE: transient period is 10us or reported based on UE capability.

Agreement:
· Type of new RF requirement
· Define requiremnet for switching period and transient period, and verify that UE supports switching period being located on either one of the NR FR1 UL carriers (i.e., for UL CA and SUL)
· Define time mask requirement, and no other RF requirements will be defined. RAN1 feedback will be taken into account when defining UE RF requirements.

1.5 Other issues
Open issues:	
· Potential issues related to PC2
· Option 1 (OPPO):
· Proposal 1: Study whether there is problem for EN-DC, NR CA and SUL when power class are changing during the Case1A/1B and case2 switching transmission.
· Proposal 2: Study the SAR solutions when HPUE is desired in this feature, and use the NSA HPUE SAR framework as a starting point.
· Proposal 3: Study RAN2 signalling backword compatibility caused by power class ambiguity, SAR, switching time, etc. if release independent is desired.
· Relationship with Rel-15 UL MIMO features
· Option 1 (Nokia): 
· UE indicating support for UL carrier switching between two NR FR1 UL carriers is required to support at least all the Rel-15 UL MIMO features and thus, indicates support for the corresponding UE capabilities.
· Opinions related to the condition of the existence of switching period
· vivo
· Study whether the switching delay and interruption within the same carrier should be considered or not. 
· Nokia
· For NR TDD carrier the switching period is defined to be at the beginning and at the end of the UL phase of the TDD pattern.
· UE switching delays are only allowed when 2-port transmission is used and PUSCH is transmitted. Otherwise, no swithing relaxations are allowed (i.e. no switching delay is allowed when single stream transmission is scheduled or no PUSCH is transmitted on the ‘UL MIMO’ carrier).
· Qualcomm
· Enable simultaneous transmission on both carriers for EN-DC and UL CA. Only diversity enable by full output power eMIMO WI should be considered in the WI switching period between case 1 and case 2 and transparent tx diversity should be an implementation issue.
=> Discuss in RAN1 and not in RAN4 in Reno

Discussion:


Agreement:


1.6 PUSCH preparation procedure time
Agreements in RAN4 #92bis meeting (R4-1913041):
· Additional time for PUSCH preparation procedure
· Information to RAN1: A potential issue was raised in RAN4 that UL switching period may impact PUSCH preparation procedure time.
· RAN4 can continue discussing on whether the PUSCH preparation time can happen in parallel with the switching time, based on the UE implementation.

Open issues:
· Additional time for PUSCH preparation procedure
· Option 1: Switching time is in addition to PUSCH preparation procedure and shall be further discussed spec change impact in RAN1 (MediaTek)
· Option 2: no further delays allowed for PUSCH preparation procedures. (Nokia)
· Option 3: RAN1 issue, not discuss in RAN4 #93

Discussion:


Agreement:



1.7 RRM switching delay
Open issues:	
· RRM switching delay requirement
· Option 1: Not define RRM switching delay requirement (CATT)
· Option 2: No relaxations are allowed for UE RRM requirements in TS38.133 due to switching between two NR FR1 UL carriers (Nokia)
· Option 3: discuss in RRM session

Discussion:


Agreement:



Annex I: contribution list
	TDoc
	Title
	Source

	R4-1913200
	RF time mask requirements to allow Tx switching between two uplink carriers
	China Telecom

	R4-1913201
	Draft CR to TS 38.101-1: Switching time mask between two uplink carriers in UL CA and SUL
	China Telecom

	R4-1913202
	Draft CR to TS 38.101-3: Switching time mask between two uplink carriers in EN-DC
	China Telecom

	R4-1913203
	LS on UE capability and RRC signalling for switching between two uplink carriers
	China Telecom

	R4-1913229
	Super UL open items discussion
	Qualcomm Incorporated

	R4-1913679
	Further discussion on switching requirements between case1 and case2
	CMCC

	R4-1913756
	Further discussion on super uplink
	CATT

	R4-1913840
	UE requirement to allow Tx switching between two uplink carriers
	Spreadtrum Communications

	R4-1914152
	About Tx switching between two uplink carriers
	OPPO

	R4-1914164
	Discussion on the switching between 1Tx carrier and 2Tx carrier
	Huawei, HiSilicon

	R4-1914165
	Views on DL interruptions during UE switching between 1Tx carrier and 2Tx carrier
	Huawei, HiSilicon

	R4-1914170
	CR to 38.101-1 on UE requirements for switch between 1Tx carrier and 2Tx carrier
	Huawei, HiSilicon

	R4-1914171
	CR to 38.101-3 on UE requirements for switch between 1Tx carrier and 2Tx carrier
	Huawei, HiSilicon

	R4-1914226
	Further discussion on switching period between case 1 and case 2
	vivo

	R4-1914271
	Switching period between case 1 and case 2 for two NR FR1 carriers
	Nokia, Nokia Shanghai Bell

	R4-1914272
	Switching time between NR between FR1 uplink carriers
	Shanghai Chen Si Electronics



Annex II: CRs to 38.101-1/3
· China Telecom (draft CRs in R4-1913201/2):
· draft CR to TS 38.101-1 in R4-1913201
6.3.3.10	Time mask for switching between two uplink carriers
The switching time mask is only applicable when uplink switching period is configured by RRC and uplink transmission is switched between NR SUL/UL carrier 1 with 1Tx chain and NR UL carrier 2 with 2Tx chains, where the two uplink carriers are in different bands with different carrier frequencies.
The switching periods described in Figure 6.3.3.10-1a and 6.3.3.10-1b are applied on either NR carrier 1 or carrier 2 as indicated in RRC signalling [7], and the length of switching period X depends on UE capability [TBD]. During uplink switching period, downlink reception interruption is not allowed. [or downlink reception interruption is not allowed or allowed depending on UE capability [TBD].]
[image: ]
Figure 6.3.3.10-1a: Time mask for switching between SUL/UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 1
[image: ]
Figure 6.3.3.10-1b: Time mask for switching between SUL/UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 2
NOTE 1:	The requirements apply for the case of co-located and synchronized network deployment for the two uplink carriers.
NOTE 2: 	The requirements apply for the case of single TAG for the two uplink carriers.

· draft CR to TS 38.101-3 in R4-1913203
6.3B.4	Output power dynamics for switching between two uplink carriers
6.3B.4.1	E-UTRA and NR switching time mask between two uplink carriers
The switching time mask is only applicable when uplink switching period is configured by RRC and uplink transmission is switched between E-UTRA UL carrier with 1Tx chain and NR UL carrier with 2Tx chains, where the two uplink carriers are in different bands with different carrier frequencies.The switching periods described in 6.3B.4-1 are only applied on NR carrier, and the length of switching period X depends on UE capability [TBD]. During uplink switching period, downlink reception interruption is not allowed. [or downlink reception interruption is not allowed or allowed depending on UE capability [TBD].]
[image: ]
Figure 6.3B.4.1-1: Time mask for switching between E-UTRA UL carrier and NR UL carrier, where the switching period is located in E-UTRA carrier
NOTE 1:	The requirements apply for the case of co-located and synchronized network deployment for the two uplink carriers.

· Huawei (CRs in R4-1914170/1):
· CR to TS 38.101-1 in R4-1914170
6.3.3.10	Time mask for UE switching between 1Tx carrier and 2Tx carrier
The switching time mask is only applicable for non-simultaneous transmissions between 1Tx SUL/UL carrier and 2Tx UL carrier in FR1. The switching periods described in Figure 6.3.3.10-1 are applied on the carrier according to network configuration, where X depends on UE capability [TBD]. 
Editor’s note: carrier S in the below figure denotes the carrier where the UL outage locates. It is configured by RRC signalling from the network which subjects to RAN2 design. 
[image: ]
Figure 6.3.3.10-1: Time mask for UE switching between 1Tx carrier and 2Tx carrier

· CR to TS 38.101-3 in R4-1914171
6.3B.4	Output power dynamics for UE switching between 1Tx carrier and 2Tx carrier
6.3B.4.1	E-UTRA and NR switching time mask between 1Tx carrier and 2Tx carrier
The E-UTRA and NR switching time mask is only applicable for non-simultaneous transmissions between E-UTRA 1Tx carrier and NR 2Tx carrier in FR1. The switching periods described in Figure 6.3B.4-1 are only applied on the NR carrier, where X depends on UE capability [TBD].
[image: ]
Figure 6.3B.4.1-1: Time mask for UE switching between E-UTRA 1Tx carrier and NR 2Tx carrier
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