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1. [bookmark: _Ref5850594]Introduction
As the NR_MC_enh-Core WID nears its completion, we share in this discussion paper our views on Release 18 UE Tx switching UE capabilities. 
2. Discussion
2.1 Release 18 Tx switching capabilities
Table 2-1 below captures our views on Release 18 UE UL Tx switching feature capabilities based on the agreements made so far on the NR_MC_en-Core WID . This includes UL Tx switching across 3 or 4 bands for single-TAG, UL Tx switching across 2 bands for dual-TAG, UL Tx switching across 3 or 4 bands for dual-TAG, DL interruption for Tx switching across 3/4 bands, and optional UE TX switching capability.  Most of these capabilities were proposed and agreed on in earlier RAN4 meetings but the Tx switching with dual-TAG was recently introduced through a CR that was appoved in the last meeting[1].  
2.2 Views on Tx switching with dual-TAG
The CR describes the change on the time masks to accommodate the TX switching scenarios with dual-TAG. As can be observed from that CR, the UE can be configured to blank additional symbols to accommodate the timing advance difference and it’s not expected to be scheduled for transmisstion during the time gap equal to switching period + TA timing difference. In our views, the UE physical layer could be impacted by this change. An LS ( R4-2316792) as been sent to RAN1 to confirm this impact on the UE. Since the dual-TA switching scenarios were introduced only in Release 18, it could not be a release-independent feature if the UE physical layer is changed.
Proposal: The UL TX switching switching with dual-TAG should be a Release 18 only feature and should not  be a release-independent feature if the UE physical layer is impacted. 
3. Conclusion
In this contribution, we shared our views on Release 18 UL Tx switching capabilities. Table 2-1 highlights our views on all these capabilities. We proposed to limit the Tx switching scenarios for dual-TAG to Release 18 only, therefpre this feature will be be available in Releases 16 and 17.
Proposal: The UL TX switching switching with dual-TAG should be a Release 18 only feature and should not  be a release-independent feature if the UE physical layer is impacted. 
4. References
[1] R4-2314674 “Correction of applicability of time mask for Tx swtiching with dual TAG” by Ericsson and Sony, RAN4#108, Toulouse, France
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	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X.Multi-carrier enhancements for NR (NR_MC_enh-Core)
	X-1

	UL Tx switching across 3 or 4 bands for single-TAG
	1. UE to indicate support of dynamic UL Tx switching across 3 or 4 bands for inter-band UL CA, SUL or inter-band EN-DC 

2. UE to declare the switching period for UL Tx switching across 3 or 4 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	
	yes

	no

	UE does not support Tx switching across 3 or 4 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, signle-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	
	Optional with capability signalling


	
	X-2
	UL Tx switching across 2 bands for dual-TAG
	1. UE to indicate support of dynamic UL Tx switching across 2 bands for inter-band UL CA, SUL or inter-band EN-DC, dual-TAG mode

2. UE to declare the switching period for UL Tx switching across 2 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations, dual-TAG mode. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	
	yes

	no

	UE does not support Tx switching across 2 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, dual-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	
	Optional with capability signalling


	
	X-3
	UL Tx switching across 3 or 4 bands for dual-TAG
	1. UE to indicate support of dynamic UL Tx switching across 3 or 4 bands for inter-band UL CA, SUL or inter-band EN-DC, dual-TAG mode

2. UE to declare the switching period for UL Tx switching across 3 or 4 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations, dual-TAG mode. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	X-1 and X-2
	yes

	no

	UE does not support Tx switching across 3 or 4 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, dual-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	NOTE: Signalling structure is up to RAN2.
RAN4 will specify for UL CA and EN-DC for which band combinations DL interruptions are
	Optional with capability signalling

	
	X-4
	DL interruption for Tx switching across 3/4 bands
	Capability to indicate that for the band where DL interruption is needed, the RRM interruption requirements defined in RAN4 shall be applied for duplex mode combinations except the combinations

· SUL+TDD
· TDD+TDD CA with the same UL-DL pattern
· TDD+TDD EN-DC with the same UL-DL pattern

	X-1, X-2, X-3
	yes

	no

	UE not reporting this capability means DL interruption is not required
	per band pair per BC

	No

	FR1 only

	N/A
	
	Optional with capability signalling


	
	X-5
	Optional UE TX switching capability 
	·   For the band with the number of Tx chain unchanged due to switching, in addition to the baseline UE assumption agreed in RAN4 #104e, introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.
[image: ]
· The swithing period is the switching period between band A and band B
	X-1
	yes
	no
	UE not reporting this capability means UE does not support optional Tx swiching capability
	per band pair per BC

	No

	FR1 only

	N/A
	RAN2 to define how the UE could signal to the network its support of this this optional feature.
	Optional with capability signalling


Table 2-1: Release 18 Tx switching UE capabilities

Additional UE optional capabilities have been proposed by proposed by few companies:
· UL Tx switching across 4 bands: In RAN4 Meeting#107, one company proposed a solution for solving the 4-band UL Tx switching ambiguity issue and improving the corresponding switching period: This proposal relies on introducing two new UE capabilities: The first one is the BandOrdering1T1Tto1T1T through which the UE indicates how the 4 bands (A, B, C, D) are mapped for (1,1,0,0) to (0,0,1,1) switching. The second capability is the preferredBandPairsTxChain which  allocates the UE’s preferred Tx switching band pairs to specific Tx chain. For example, for UL Tx 4-band switching across (A,C,B,D), if the UE declares the two capabilities described above with (A,C) the preferred band pair for TX chain#1 and (B,D) the preferred band band pair of TX chain#2, the following TX switching scenario will be realized for simultaneous dualUL switching: (A—>C) and (B—>D). If UE reports max(Tswitch_A-C, Tswitch_B-D)=SW1, and max(Tswitch_A-D, Tswitch_B-C)=SW2 with SW2>SW1, there will be an improvement of SW2-SW1 on the switching time.
·     UL Tx switching acoss 3 and 4 bands with at least one unaffected band : In RAN4 Meeting #108, another company proposed to extend the concept to switching cases where one band is not involved in the switching process (the unaffected band cases) with the goal to reduced the switching period. Supporting that capacity means that the switching period could be  min{max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)}for 3-band switching and min{max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)} for 4-band switching. There was an issue with this proposal that was not addressed during the offline discussion: If UE declares Tswitch_A-C and Tswitch_B-D = 140uSec, and Tswitch_A-D and Tswitch_B-C = 35uSec, the resulting 4-band switching period would be 35uSec based on the formula above. We would prefer the UE to just declare Tswitch_A-C and Tswitch_C-D as the switching period for the 3-band and 4-band switching respectively.
 Views on additional UE capabilities: We don’t have a strong opposition on these proposed advanced UE capabilities, as long as the baseline capabilities are not affected with these optional features. 
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