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Introduction
In RAN#85 meeting, the WID of NR_RF_FR1 was updated in [1] to include the following objective:
	· 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(Supplementary Uplink), 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 RAN1#100bis-e meeting, UL switching for inter-band CA and inter-band EN-DC without SUL were discussed, and some progress were made. In this contribution, our views on remaining issues would be provided.

Discussion

On granularity of determination on the presence of the switching period, there were two options identified during RAN1#100bis-e 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.
Claimed benefit of option 2 is reducing unnecessary switching and avoiding potential misalignment on where the switching period is. If reducing switching is really needed, gNB can still impose scheduling restriction even if option 1 is adopted. It is up to gNB implementation. It is too restrictive from network perspective that switching can only happen at the boundary of a UL phase. If condition of presence of switching period is clearly defined in specification, network and UE would be synchronous about the Tx chain state. When misalignment occurs due to missing UL grant, network and UE would be able to recover from the misalignment state after receiving following UL grants. Even if switching period is limited to the boundary of slot or UL phase, misalignment still occurs. If the first UL grant of a UL phase/slot is lost, the whole UL phase/slot would be in misalignment state. gNB and UE cannot only recover from the misalignment until next UL phase.
Proposal 1:
· The presence of the switching period is determined one time every transmission occasion.
UL CA option 2 is supported per agreement made in RAN#100bis-e meeting. With CA option 2, UL transmission on carrier 2 is allowed when the state of TX chain is one Tx on carrier 1 and one Tx on carrier 2 (Case 1). When 2 SRS antenna ports are configured for carrier 2, it is unclear whether DCI format 0_1 can be used to schedule UL transmission when Tx chain is in this state. 
Rel-16 eMIMO WI introduces UL full power transmission mode 2. In this mode, UE can be configured with 2 SRS resources. One of the SRS resources can be configured with 1 port. The motivation of introducing such configuration is to allow UE performing antenna virtualization or using high-end PA to achieve UL full power transmission. If antenna virtualization is adopted by UE, it is not possible for UE to transmit corresponding to 1-port SRS resource when Tx chain state is in Case 1. Though mode 2 does not mandate antenna virtualization and some UE may achieve UL full power transmission with high-end PA, it is difficult for gNB to know how UE achieves this functionality. If 1-port SRS resource is allowed for Case 1, UE has to indicate not supporting UL Tx switching when antenna virtualization is used. This is too restrictive and will delay the deployment of this feature.
Proposal 2:
· When UL full power mode 2 and UL Tx switching are configured, 1-port SRS resource (if configured) is only used for Case 2. 

Conclusion
In this contribution, remaining issues on UL Tx switching are discussed with the following proposals:
Proposal 1:
· The presence of the switching period is determined one time every transmission occasion.
Proposal 2:
· [bookmark: _GoBack]When UL full power mode 2 and UL Tx switching are configured, 1-port SRS resource (if configured) is only used for Case 2. 
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