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1. Introduction
A new basket WI was approved in RAN-Plenary#98e with objectives to enhance 3Tx for two bands on UE side, in particular, corresponding RF requirements for FWA are to be specified, and applicable RF requirements for handheld UE are to be studied in Rel-18. [1]. In this contribution, we would like to provide some initial thoughts on the WI.
2. Discussion
2.1 RF requirements impacts
The target band combinations proposed in the WID for discussion includes NR CA and EN-DC configurations. To specify corresponding RF requirements for FWA device, revisiting 38.101-1 and 38.101-3 can provide an overview on impacts of RF requirement. It was stated “increase UE power high limit feature is not included” so the power class specified for the band combination would equal to the upper limit of uplink total power. With that, the existing UE maximum output power requirements can be applicable for the FWA device supporting 3-Tx feature. Here we provide our view on 38.101-1 perspective
Observation 1: The existing UE maximum output power requirements can be applicable for the FWA device supporting 3-Tx feature.
The 3-TX UE is limited to two-band combo with 1 carrier on each band. If one of the bands is capable for 2-Tx that can support TxD or UL MIMO, UE shall indicate the capability. So that the existing requirements for TxD and UL MIMO for single carrier are applicable for the reported power class for the configuration.
Observation 2: Existing requirements for TxD and UL MIMO for single carrier are applicable for the reported power class for the configuration
Considering minimum output power, transmit signal quality and output RF spectrum emissions for inter-band CA requirements, the new 3-Tx configuration is not applicable for existing requirement so corresponding modifications would be needed. If 3-Tx chains are enabled, some existing feature such as Tx switching may not be applicable since it was introduced based on two-Tx chain assumption. TX switching configuration/behavior would no longer be needed since the required Tx chains for transmission can be simultaneously executed. Existing time mask requirements for Tx switching would not be applicable for the 3-Tx capable band combinations.
Observation 3: Modification on minimum output power, transmit signal quality and output RF spectrum emissions for inter-band CA requirements would be needed to accommodate 3-Tx configuration. These are summarized in Table 1.
	UE RF Requirements
	Applicability of existing requirements

	6.2A.1.3 UE maximum output power for Inter-band CA
	Yes

	6.2D Transmitter power for UL MIMO
	Yes

	6.2G Transmitter power for Tx Diversity
	Yes

	6.3A Output power dynamics for CA
	Modification needed

	6.3A.3.3.2 Time mask for switching between two uplink carriers
6.3A.3.3.3 Time mask for switching between two uplink carriers with two transmit antenna connectors
6.3A.3.3.4 Time mask for switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors
6.3A.3.3.5 Time mask for switching between two uplink bands with two transmit antenna connectors
	Not applicable

	6.4A Transmit signal quality for CA
	Modification needed

	6.5A Output RF spectrum emissions for CA
	Modification needed


Table 1. Overview on 38.101-1 spec changes needed for UE supporting 3-Tx
Considering requirement impacts on DL receiving channel, single band requirements may not be impacted since the change is on Tx chain configuration and limited to one uplink carrier per band. However MSD requirements for inter-band CA were specified with 2-Tx chains in existing specs. It may have some difference since the uplink configuration has more TX chains, study would be needed to revisit MSD requirements.
Observation 4: Study on MSD requirements due to more Tx chains would be needed
2.2 Signalling aspects
Before the WID was approved, 2-Tx chain has been RAN4 common assumption for years. The intension to extend more transmitters with higher throughput is desirable. Considering limited space and resource on handheld device, FWA device may provide more room. With the introduction of the new UE capability, there may be some spec impacts discussed above. Considering such difference, new capability signalling would also be needed for 3-TX capable UE.
Proposal 1: New capability signaling for 3-Tx capable UE would be needed and Tx switching feature are not applicable for 3-Tx capable UE. Same restriction applies to its higher order combinations in current release. 

3. Conclusion
Observation 1: The existing UE maximum output power requirements can be applicable for the FWA device supporting 3-Tx feature.
Observation 2: Existing requirements for TxD and UL MIMO for single carrier are applicable for the reported power class for the configuration
Observation 3: Modification on minimum output power, transmit signal quality and output RF spectrum emissions for inter-band CA requirements would be needed to accommodate 3-Tx configuration. These are summarized in Table 1.
	UE RF Requirements
	Applicability of existing requirements

	6.2A.1.3 UE maximum output power for Inter-band CA
	Yes

	6.2D Transmitter power for UL MIMO
	Yes

	6.2G Transmitter power for Tx Diversity
	Yes

	6.3A Output power dynamics for CA
	Modification needed

	6.3A.3.3.2 Time mask for switching between two uplink carriers
6.3A.3.3.3 Time mask for switching between two uplink carriers with two transmit antenna connectors
6.3A.3.3.4 Time mask for switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors
6.3A.3.3.5 Time mask for switching between two uplink bands with two transmit antenna connectors
	Not applicable

	6.4A Transmit signal quality for CA
	Modification needed

	6.5A Output RF spectrum emissions for CA
	Modification needed


Table 1. Overview on 38.101-1 spec changes needed for UE supporting 3-Tx
Observation 4: Study on MSD requirements due to more Tx chains would be needed
Proposal 1: New capability signaling for 3-Tx capable UE would be needed and Tx switching feature are not applicable for 3-Tx capable UE. Same restriction applies to its higher order combinations in current release. 
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