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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
· RAN1 #100b-e
Conclusion:
RAN1 answer:
· For UL Tx switching, there is no RAN1 specification impact on DL interruption.  There may or may not be performance impacts due to  DL interruption, but RAN1 did not analyze these further.
Final LS in R1-2002960. 

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

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

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



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

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

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



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

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

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

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



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

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

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

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

Working assumption:
· If uplink Tx switching is triggered, the additional time is needed and it equals to the length of UL switching period for the followings cases:
· 

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

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

Agreements:
· Confirm that Uplink switching is triggered and additional time is needed for PUSCH preparation procedure:
· For SUL UEs incapable of UE feature simultaneousTxSUL-NonSUL
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are on different uplink carrier, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
· For UL CA
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are respectively 1-port transmission in carrier 1 and 2-port transmission in carrier 2, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
·  The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are respectively 2-port transmission in carrier 2 and 1-port transmission in carrier 1, where  T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
· For EN-DC
· The current transmission occasion and the last transmission occasion assumed by the UE atT0 - Toffset are on different uplink carrier, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.

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

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

· RAN1 #101-e
Agreements:
· For inter-band UL CA, SUL and EN-DC, a UE does not expect to perform more than one UL Tx switching in a slot with larger SCS between two uplink carriers. 

Agreements:
· For inter-band UL CA, if UE reports via capability signaling to support uplink Tx switching, the UE further reports a capability signalling indicating one of the followings for mapping between UL transmission ports and Tx chain. UE capability signalling design is up to RAN2.
· Option 1 only
· Option 2 only 
· Both option 1 and option 2
· UE can be configured with either Option1 or Option 2 via RRC signalling

Agreements:
· For EN-DC, if UE reports via capability signaling to support uplink Tx switching, UE further reports via per BC capability signaling which one (Option 1, or Option 2, [or Option 1+Opiton 2]) is supported.
· When the UE is configured with Option 1: UE is not expected to transmit on both NR and LTE UL simultaneously. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL transmission is dropped. 
· When the UE is configured with Option 2: UE is expected to be able to simultaneously transmit in LTE and NR, if NR carrier is scheduled or configured with 1 port PUSCH/PUCCH/SRS transmission. 

Agreements:
· For EN-DC, if UE is configured with UL Tx switching, switching period is required in the following cases
· In case of Option1 configuration
· For a LTE UL transmission, the last UL transmission is a NR transmission. 
· For a NR UL transmission, the last UL transmission is a LTE transmission.
· In case of Option2 configuration
· For a LTE UL transmission, the last UL transmission is a NR 2-port transmission. 
· For a NR 2-port UL transmission, the last UL transmission is a LTE transmission.

Agreements:
· For EN-DC, if a UE is configured with uplink Tx switching
· If UE does not have UL transmissions, the state of Tx chains of last UL transmission is assumed.
· No change to LTE operation.
· Rel-15 and Rel-16 EN-DC HARQ timing case 1 with FDD/TDD PCell can be reused.
· If UE has UL transmissions
· For LTE subframes designated as UL in the reference DL/UL configuration, the state of Tx chain “1Tx in LTE and 1Tx in NR” is assumed.
· For LTE subframes other than designated as UL in the reference DL/UL configuration, the state of Tx chain “0Tx in LTE and 2Tx in NR” is assumed.

Agreements: 
·  For SUL, EN-DC and inter-band UL CA Option 1 with UL Tx switching,


· Where T_switch is the switching period reported by the UE.
·  For inter-band UL CA Option 2 with UL Tx switching,
µUL = min (µUL, CC1, µUL, CC2)


· Where T_switch is the switching period reported by the UE.
· A mix of Cap#1 and Cap#2 across CC1 and CC2 is not supported for UL Tx switching.

Agreements: 
Confirm the following work assumption:
Working assumption:
· If uplink Tx switching is triggered, the additional time is needed and it equals to the length of UL switching period for the followings cases:
· 

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

Agreements: 
· For inter-band UL-CA, SUL and EN-DC, if a UE is configured with UL Tx switching, the UE is not expected to transmit on any of the two carriers in the switching period.

Agreements: 
· For SUL, UL CA and EN-DC, 
·  If a UL switching is triggered for a UL transmission starting at T0, after T0-T_offset, the UE is not expected to cancel the UL switching, or to trigger any other new UL switching occurring before T0 for any other UL transmission that is scheduled after T0-T_offset, where T_offset is the UE processing procedure time specified in TS 38.214 or TS 38.213 for the UL transmission.

Agreements
· A new FG for indicating supported option for UL Tx switching for inter-band UL CA is added in the UE features list
· Candidate values set is {option1, option2, [both option 1 and option 2]}
· Type of the FG is “Per BC”
· This FG is "Conditional mandatory with capability signalling".  Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in inter-band UL CA band combinations in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers). 
· 6-6 and RAN4 FG 7-1 are prerequisite feature groups for the new FG
· Note “[it is up to RAN2 how to report support of both option 1 and option 2]”
· Add "FR1 only" in the column of FR1/FR2 differentiation
Other proposals till 6/2  6/3
Update on 6/5 (additional agreements from GTW & email):

[bookmark: _Hlk42020390]Agreements:
· A new FG 22-2 for indicating supported option for UL Tx switching for EN-DC is added in the UE features list
· Candidate values set is {option1, option2, [both option 1 and option 2]}
· Type of the FG is “Per BC”
· This FG is "Conditionally mandatory with capability signalling".  Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in EN-DC in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers). 
· EN-DC and RAN4 FG 7-1 are prerequisite feature groups for the new FG
· Add "FR1 only" in the column of FR1/FR2 differentiation
· Add a note depending on the outcome from [101-e-LS-TxSwitching-01] to both FG 22-1 and FG 22-2 - e.g. ["It has been agreed in RAN1 that UE can report support of one of the three candidates {option1, option2, both option1 and option2}.  It is up to RAN2 to design the corresponding UE capability signalling."]   

38.214 CR is endorsed in R1-2005120 (38.214, CR0106).
38.213 CR is endorsed in R1-2005149 (38.213, CR0114).


2.1.2	Remaining Open issues

2.2	RAN2
2.2.1	Agreements
RAN2#109bis-e meeting
· The following agreements were achieved
· In configuration indicate the UL carrier pair (a carrier on one band and another carrier on the other band) for UL Tx switching
· In configuration indicate switching period (i.e., UL interruption) in UplinkConfig
· to use UE capability filter for UL Tx switching capability reporting
· R2 assumes that in configuration, we’d have explicit indicating that which carrier is carrier1, which carrier is carrier2.
RAN2#110-e meeting
· The following decisions were achieved
· introduce a new band combination list, under which the UE capabilities associated with UL Tx switching are reported
· reporting capability on each UL band pairs per BC that supports UL Tx switching
· Introduce a capability reporting DL interruption, which is defined as per band per band combination for each band pair supporting UL Tx switching (if more info from R4 people can be provided, this can be re-discussed)
· introduce a per BC capability which reports the supported option in inter-band UL CA case and EN-DC case where UE supports UL Tx switching. For inter-band UL CA case, the candidate values set is {option1, option2, both option 1 and option 2}. For EN-DC case, the candidate values set is {option1, option2}
· In the new BC list, the UE reports a mixed UE capability which exceeds its total Tx number, e.g., 1Tx on carrier 1 and 2 Tx on carrier 2 and relies on NW side to figure out 1Tx+2Tx can only be used in a TDM manner
· Do not consider the lower order band combination from the parent band combination with UL Tx switching as fallback band combination
· Confirm that for a parent band combination without UL Tx switching, UE is allowed to report a lower order band combination with UL switching.
· Following RAN2 CRs were approved:
· R2-2006175 to TS 38.331, agrees on RRC configuration of supporting UL Tx switching
· R2-2006176 to TS 38.331, agrees on UE capability of supporting UL Tx switching
· R2-2006177 to TS 38.306, agrees on UE capability of supporting UL Tx switching

2.2.2	Remaining Open issues
· The remaining technical issues to be clarified if needed, including but not limited to
· how to make sure NW RRC configuration cover all specified UE behaviors for both case 1 and case 2.
· how to interpret fallback band combinations
· The capability to indicate support of power boosting for CA case, and the RRC signaling to indicate whether such power boosting for CA case is allowed will be specified.

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.1.1	Agreements
RAN4 #94bis-e meeting
· Intra-band contiguous UL CA for FR1 power class 3
· WF for intra-band UL contiguous CA emission requirement was approved in R4-2005657, agreements on  BWchannel_CA and ACLR MBW were captured.
· WF on intra-band UL contiguous CA MPR was approved in R4-2005658, inner/outer allocation for contiguous and non-contiguous RB allocation agreements were captured. Initial MPR values consensus on QPSK were also captured.
· Intra-band non-contiguous UL CA for FR1 power class 3
· [bookmark: OLE_LINK35]WF on intra-band UL non-contiguous CA general requirements was approved in R4-2005660. The consideration on the RF architecture and related impact on RF requirement considering of deployment were captured. The agreement on general requirements including ACLR, SEM, SE for non-contiguous UL CA were also captured in this WF.
· Switching period between case 1 and case 2
· WF for on RF requirements for Tx switching between two uplink carriers was approved in R4-2005664, in which agreements on defining different capabilities for UEs with and without DL interruption were captured.
· An LS on UE capability for Tx switching between two uplink carriers was approved in R4-2005665, in which the agreements on DL interruption related UE capability were sent to RAN2.

RAN4 #95-e meeting
· Intra-band contiguous DL CA for FR1
· CR R4-2008072 was agreed to introduce DL CA configuration on n78.
· Intra-band contiguous UL CA for FR1 power class 3
· Feature CR R4-2008468 was agreed on intra-band UL contiguous CA requirements. 
· WF R4-2008466 was approved on intra-band contiguous CA MPR remaining issues.
· Intra-band non-contiguous UL CA for FR1 power class 3
· WF R4-2008470 was approved on intra-band non-contiguous CA MPR remaining issues. The intra-band EN-DC MPRIM3 is considered as the starting point of UL CA MPR consideration.
· Time masks for ULSUP-TDM in case of UL timing misalignment
· WF R4-2008473 was approved, agreement on additional period for time mask in Rel-16 is captured.
· Switching period between case 1 and case 2
· WF R4-2008476 was approved on applicability of DL interruption for different band combinations.
· DL interruption requirements due to switching between two uplink carriers
· WF on DL interruption on LTE carriers at Tx switching between two uplink carriers was approved in R4-2008623, in which agreements on DL interruption length and DL interruption location were captured.
· Corresponding CRs (R4-2008624 for TS 36.133 and R4-2008525 for TS 38.133) were agreed.

RAN #88e meeting
· Switching period between case 1 and case 2
· CRs to TS 38.101-1 for inter-band UL CA and SUL, and TS 38.101-3 for inter-band EN-DC on the RF time mask requirements when UE switches between two uplink carriers are agreed

2.1.2 Remaining Open issues
· Intra-band non-contiguous UL CA for FR1 power class 3
· General requirements on intra-band non-contiguous UL CA
· Band specific requirements for intra-band non-contiguous CA in n77 and n78
· UE capability for intra-band UL CA
· DC location indication which relates to RF measurement on LO leakage, EVM and image requirement for intra-band UL CA
· Define AMPR for intra-band UL CA
· Time masks for ULSUP-TDM in case of UL timing misalignment
· Discuss and agree on the value for uplink timing  difference for ULSUP time mask
· Switching period between case 1 and case 2
· Capturing agreements: CRs to TS 38.101-1 for inter-band UL CA and SUL, and TS 38.101-3 for inter-band EN-DC on the RF time mask requirements when UE switches between two uplink carriers are to be agreed
· Applicability of DL interruption for different band combinations is to be discussed
· Specify RRM test case

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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