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1	Introduction 
As part of FR1 enhancement WI, a new objective was included
Specify UE requirements to allow switching between case 1 and case 2 as below for two uplink carriers case inter-band EN-DC without SUL, inter-band UL CA and standalone SUL for UE supporting maximum two concurrent transmission 
	Case 1 
	1 Tx on carrier 1 and 1 Tx on carrier 2

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2 



· 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
· Study if there are any impact to interruption and delay requirements, and specify the RRM requirements if needed
· RAN1 will further study by Dec 2019 if there are any RAN1 potential impacts based on RAN4 LS if any
· No new TDM pattern will be defined, i.e. scheduling-based switching is assumed. 
· Finalization of RAN4 requirements and approval of RAN4 CRs shall be based on RAN1 LS  
· Strive to minimize RAN1 impact. 
· Strive to achieve no impact to RAN1 E-UTRAN spec 
· Strive to avoid defining location of switching period impacting RAN1 spec 
· Define per band per band combination or per band combination UE capability signaling if needed
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 above objectives will not relax the existing requirements specified in Rel-15 38.101-3 for band combinations allowing single uplink transmission
Note 4: The UE is configured with two different uplink carrier frequencies.

In RAN4#92bis, the following agreements have been made
· Location of the switching period for EN-DC
· in NR carrier
· Location of the switching period for UL CA and SUL
· semi-statically configured by RRC on one specific carrier of the two uplink carriers
· Applicable carrier(s) of UL outage due to switching
· Option 1: both carrier 1 and carrier 2 
· Additional time for PUSCH preparation procedure 
· Inform RAN1 the potential issue identified
· 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.
2	Length of Switching period
In RAN4#93, it has been agreed that no more than three Tx switching periods, as UE capability, will be specified. RAN4 recommendation on the length of UL switching period for defining UE RF requirements and capability reporting include [0]us, 35us, 140 us, [250]us. Based on the majority view, it is proposed to remove 0us as the option. To avoid ambiguity, it is proposed to specify the length of switching period in terms of number of symbols for different SCS.
Proposal 1: Length of switching period should be defined as in a unit of symbol duration
	Capability of switching period 
	SCS=15kHz
	SCS=30kHz
	SCS=60kHz

	35us
	1 symbol
	1 symbol
	2 symbols

	140us
	2 symbols
	4 symbols
	8 symbols

	250us
	[4] symbols
	7 symbols
	14 symbols



4       DL interruption and related requirements
Depending on the implementation, Tx switching may result in RF chain re-configuration and PLL retuning/switching, which typically impact on DL reception due to shared power supply and limited isolations. Based on proposal 1, when switching period is more than 35us, a significant portion of slot will be used for Tx switching. Since NW may not have procise timing information on the occasion of Tx switching, the whole slot may have to be dropped.
Interruption due to RF transient effect has been well discussed in RAN4. More specifically, the interruption requirements at UL carrier RRC reconfiguration can be used as the reference for Tx switching related discussion.  
Proposal 2: DL interruption requirements due to Tx switching should be specified. The length of the interruption is TBD. The related UE capability can be specified as per band combination. 
5 Conclusion
In this contribution, the RRM impacts of Tx switching in super UL are analysed. It is proposed that 
Proposal 1: Length of switching period should be defined as in a unit of symbol duration
 
	Capability of switching period 
	SCS=15kHz
	SCS=30kHz
	SCS=60kHz

	35us
	1 symbol
	1 symbol
	2 symbols

	140us
	2 symbols
	4 symbols
	8 symbols

	250us
	[4] symbols
	7 symbols
	14 symbols



Proposal 2: DL interruption requirements due to Tx switching should be specified. The length of the interruption is TBD. The related UE capability can be specified as per band combination. 
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