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1	Introduction
In RAN #85 meeting, the WID of “RF requirement for NR frequency range 1” was revised [1] with the following objective added:
· 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 



In RAN4 #93 meeting, this new added objective was discussed and some agreements were achieved on the design of UE capability and RRC configuration. All the agreements were captured in the LS [2] from RAN4. In this contribution, we will provide some proposals based on the RAN4’s LS on the uplink transmission switching.
2	Discussion
[bookmark: OLE_LINK87]As captured in the LS from RAN4, it is agreed to introduce a new UE capability to support Tx switching between two uplink carriers and this capability should be per pair of uplink bands per UL band combination for inter-band EN-DC without SUL, inter-band UL CA and standalone SUL. 
There are two options to specify the new capability from RAN2 perspective:
Option1: Introduce supportedBandCombinationList-v16xx associated to the supportedBandCombinationList in RF-Parameters and RF-ParametersMRDC. In the supportedBandCombinationList-v16xx, there will be per band pair per band combination capability, similar to the design of SRS carrier switching capability.
By this, the UE capability size can be minimized, but there will be compatibility issue. For example, the R15 gNB is not able to interpret the new capability, but it is able to see the FS of the band in this BC where the MIMO/SRS capability will increase with this new capability. In this case, the gNB may misunderstand the UE capability and provide wrong configuration. Even if we introduce filter similar to srs-SwitchingTimeRequest, this issue still exists in the mobility case, e.g., handover from R16 gNB to R15 gNB. If we go with this option, the backward compatibility issue needs FFS.
Option2: Introduce new supportedBandCombinationList-UplinkTxSwitch-r16 in RF-Parameters and RF-ParametersMRDC. In this new UE capability IE, there are full set band combination parameters which has been specified.
In this way, although the UE capability size will be increased comparing with Option1, there will no misunderstanding in the network side. The gNB is able to clearly know the FSs in the supportedBandCombinationList-UplinkTxSwitch-r16 depend on the Tx switching capability. Besides, the number of band combination supporting UL Tx switching is limited, which means the overhead caused by the introduced band combination (option2) is limited. 
Proposal 1: There are two options to introduce the new UE capability to support Tx switching between two uplink carriers:
Option 1: Introduce supportedBandCombinationList-v16xx associated to the supportedBandCombinationList in RF-Parameters and RF-ParametersMRDC. If we go with this option, the backward compatibility issue needs FFS.
Option2: Introduce supportedBandCombinationList-UplinkTxSwitch-r16 including full set of band combination related parameters in RF-Parameters and RF-ParametersMRDC.

For the band combinations supporting UL Tx switching, there should be a new capability per pair of uplink bands per UL band combination to indicate the switch period according to the RAN4 agreements. If one band pair does not support the Tx switch, the item will be empty.
Proposal 2: For the band combinations supporting UL Tx switching, all the band pair of each band combination should be traversed to indicate the capability of uplink Tx switching period.

Regarding RAN4 still working the detailed Tx switching period values, we can mark the values as FFS. RAN4 already agreed that no more than three Tx switching periods, as UE capability, will be specified. RAN4 is still working to narrow down the options and evaluating system and performance aspects for larger switching periods.
Proposal 3: Wait for RAN4 on the values of Tx switching period.

[bookmark: OLE_LINK148]In addition, based on RAN4 agreement, the RRC configuration of the location of Tx switching period is also needed. To enable this, we propose to add a new sub-IE, i.e., uplinkTxSwitchingPeriodLocation-r16 in UplinkConfig to indicate whether the period is located in this uplink carrier.
Alternatively, we can explicitly indicate the associated uplink carrier pair with serving cell index and NUL/SUL indication. However, the UE can only be configured with two uplink carriers in the latest RAN4 WID, the explicit signal with the uplink carrier indication is over designed. Therefore, we think the minimized specification impact can be introducing uplinkTxSwitchingPeriodLocation-r16 in UplinkConfig to indicate whether the period is located in this uplink carrier with the current WID scope. We don’t exclude other options for the switching period location configuration.
Proposal 4: Introduce uplinkTxSwitchingPeriodLocation-r16 in UplinkConfig to indicate whether the period is located in this uplink carrier.

Further, it is agreed that for EN-DC, Tx switching period should be always located on the NR carrier. It means it is not mandatory to configure the location of Tx switching period for EN-DC. However, in this case, the UE may be not able to clearly know whether the network want the UE to activate the Tx switching function. To avoid the potential misunderstanding, we think it is better to reuse the uplinkTxSwitchingPeriodLocation-r16 as an indication to UE for EN-DC. And in the description of uplinkTxSwitchingPeriodLocation-r16, it can be clearly specified that for EN-DC, the location of switching period is on NR carrier.
Proposal 5: For EN-DC, the uplinkTxSwitchingPeriodLocation-r16 should also be configured to indicate UE to activate the Tx switching function and in the field description, it should be clearly specified that for EN-DC, the location of switching period is on NR carrier.
3	Conclusion
[bookmark: OLE_LINK3]This paper discusses the uplink Tx switching based on RAN4’s LS and we have the following proposals:
Proposal 1: There are two options to introduce the new UE capability to support Tx switching between two uplink carriers:
Option 1: Introduce supportedBandCombinationList-v16xx associated to the supportedBandCombinationList in RF-Parameters and RF-ParametersMRDC. If we go with this option, the backward compatibility issue needs FFS.
Option2: Introduce supportedBandCombinationList-UplinkTxSwitch-r16 including full set of band combination related parameters in RF-Parameters and RF-ParametersMRDC.
Proposal 2: For the band combinations supporting UL Tx switching, all the band pair of each band combination should be traversed to indicate the capability of uplink Tx switching period.
Proposal 3: Wait for RAN4 on the values of Tx switching period.
Proposal 4: Introduce uplinkTxSwitchingPeriodLocation-r16 in UplinkConfig to indicate whether the period is located in this uplink carrier.
Proposal 5: For EN-DC, the uplinkTxSwitchingPeriodLocation-r16 should also be configured to indicate UE to activate the Tx switching function and in the field description, it should be clearly specified that for EN-DC, the location of switching period is on NR carrier.
4	References
[1] [bookmark: OLE_LINK1]RP-192282, WID revision: RF requirements for NR frequency range 1 (FR1), Huawei, HiSilicon, China Telecom.
[2] R4-1916083, LS on UE capabilities and RRC signaling on Tx switching period delay, RAN4.

3GPP
